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3SATFun



Next, delivering on part 
of promissory note …
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>
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<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>
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<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)
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<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>
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<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>
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<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>
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<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>
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<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>
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<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>
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<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.



7

(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.

?
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(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.

?



7

(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.

?



7

(decidable formulae)

⌃0
1

<latexit sha1_base64="Xq16QtPjIflWppy5OeLOu9We/uQ=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKblxWtA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aRUWFpeWV4qrpbX1jc2t8vZOS4WxJLRJQh7KjocV5UzQpmaa004kKQ48Ttve+DL12w9UKhaKWz2JqBvgoWA+I1gb6a53w4YBvrf7Tr9csat2BjRPnJxUIEejX/7oDUISB1RowrFSXceOtJtgqRnhdFrqxYpGmIzxkHYNFTigyk2yi6fowCgD5IfSlNAoU39OJDhQahJ4pjPAeqT+eqn4n9eNtX/mJkxEsaaCzBb5MUc6ROn7aMAkJZpPDMFEMnMrIiMsMdEmpFIWwnmKk++X50nrqOocV2vXtUr9Io+jCHuwD4fgwCnU4Qoa0AQCAh7hGV4sZT1Zr9bbrLVg5TO78AvW+xfU4JCB</latexit>

⇧0
1

<latexit sha1_base64="N0Fmyddqv6MSJ7WP1qSM+jqYHEo=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b0zcAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8Bg6aPKw==</latexit>

�0
1

<latexit sha1_base64="NfHd4Iw+kTrhtxyWBB5y+tG/Boc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39t9p1+u2FU7A5onTk4qkKPRL3/0BiGJAyo04ViprmNH2k2w1IxwOi31YkUjTMZ4SLuGChxQ5SbZxVN0YJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUikL4TzFyffL86R1VHWOq7WbWqV+kcdRhD3Yh0Nw4BTqcA0NaAIBAY/wDC+Wsp6sV+tt1lqw8pld+AXr/QvJ8ZB6</latexit>

�0
2

<latexit sha1_base64="VSd8P3GnFqyh6A0rMW19qs6VZPU=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQWH7uiLlxWsA9sY5lMJ+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98WXqtx+oVCwUt3oSUTfAQ8F8RrA20l3vinKN7+1+tV8q2xU7A5onTk7KkKPRL330BiGJAyo04ViprmNH2k2w1IxwOi32YkUjTMZ4SLuGChxQ5SbZxVN0aJQB8kNpSmiUqT8nEhwoNQk80xlgPVJ/vVT8z+vG2j9zEyaiWFNBZov8mCMdovR9NGCSEs0nhmAimbkVkRGWmGgTUjEL4TzFyffL86RVrTjHldpNrVy/yOMowD4cwBE4cAp1uIYGNIGAgEd4hhdLWU/Wq/U2a12w8pk9+AXr/QvLdZB7</latexit>

(Chomsky Hierarchy)CH
<latexit sha1_base64="0np6bejn3gJXPJRppmsYwEkuTbA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRafOyK3XRZwdpCE8pkOmmHTiZhZiKU0N9w40IRt/6MO//GSRpErQcGDufcyz1z/JgzpW370yqtrK6tb5Q3K1vbO7t71f2DexUlktAuiXgk+z5WlDNBu5ppTvuxpDj0Oe3501bm9x6oVCwSd3oWUy/EY8ECRrA2kuuGWE8I5mmrPR9Wa3bdzoGWiVOQGhToDKsf7igiSUiFJhwrNXDsWHsplpoRTucVN1E0xmSKx3RgqMAhVV6aZ56jE6OMUBBJ84RGufpzI8WhUrPQN5NZRvXXy8T/vEGigysvZSJONBVkcShIONIRygpAIyYp0XxmCCaSmayITLDERJuaKnkJ1xkuvr+8TO7P6s55vXHbqDVvijrKcATHcAoOXEIT2tCBLhCI4RGe4cVKrCfr1XpbjJasYucQfsF6/wIi1ZHj</latexit>

Turing Machines (TMs)

Linear Bounded Automata (LBAs)

Push Down Automata (PDAs)

Finite State Automata (FSAs)

A
r
H

<latexit sha1_base64="Z50Oh960/f3Kojv74fce4Lp+n2U=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+ROzD71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vOxyXiA==</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

...
<latexit sha1_base64="ZxOlbs4PwCB3X546l2OUHgWxnjk=">AAAB7XicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4A2lMlk0o6dzISZSaGE/oMbF4q49X/c+TdO0iBqPXDhcM693HuPHzOqtON8WkvLK6tr66WN8ubW9s5uZW+/rUQiMWlhwYTs+kgRRjlpaaoZ6caSoMhnpOOPbzK/MyFSUcHv9TQmXoSGnIYUI22kdn8SCK0GlapTc3LYi8QtSBUKNAeVj34gcBIRrjFDSvVcJ9ZeiqSmmJFZuZ8oEiM8RkPSM5SjiCgvza+d2cdGCexQSFNc27n6cyJFkVLTyDedEdIj9dfLxP+8XqLDSy+lPE404Xi+KEyYrYWdvW4HVBKs2dQQhCU1t9p4hCTC2gRUzkO4ynD+/fIiaZ/W3LNa/a5ebVwXcZTgEI7gBFy4gAbcQhNagOEBHuEZXixhPVmv1tu8dckqZg7gF6z3L+SJj3o=</latexit>

⌃0
2

<latexit sha1_base64="yN7gDSBtyrVwgP/WfIybxU503/w=">AAAB8XicbVDLSsNAFL3xWeur6tJNsAiuSlKLj13RjcuK9oFtLJPppB06MwkzE6GE/oUbF4q49W/c+TdO0iBqPXDhcM693HuPHzGqtON8WguLS8srq4W14vrG5tZ2aWe3pcJYYtLEIQtlx0eKMCpIU1PNSCeSBHGfkbY/vkz99gORiobiVk8i4nE0FDSgGGkj3fVu6JCje6df7ZfKTsXJYM8TNydlyNHolz56gxDHnAiNGVKq6zqR9hIkNcWMTIu9WJEI4TEakq6hAnGivCS7eGofGmVgB6E0JbSdqT8nEsSVmnDfdHKkR+qvl4r/ed1YB2deQkUUayLwbFEQM1uHdvq+PaCSYM0mhiAsqbnVxiMkEdYmpGIWwnmKk++X50mrWnGPK7XrWrl+kcdRgH04gCNw4RTqcAUNaAIGAY/wDC+Wsp6sV+tt1rpg5TN78AvW+xfWZJCC</latexit>

⇧0
2

<latexit sha1_base64="LzbplJ2ghCAdHxuEh7uCk7HgMuw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0alXnrFq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4FhSqPLA==</latexit>

�0
3

<latexit sha1_base64="NocK7b2I24jPpV8w4qo1EmmspUI=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRafOyKunBZwT6wjWUynbRDJ5MwMxFK6F+4caGIW//GnX/jJA2i1gMXDufcy733eBFnStv2p1VYWFxaXimultbWNza3yts7LRXGktAmCXkoOx5WlDNBm5ppTjuRpDjwOG1748vUbz9QqVgobvUkom6Ah4L5jGBtpLveFeUa39v94365YlftDGieODmpQI5Gv/zRG4QkDqjQhGOluo4daTfBUjPC6bTUixWNMBnjIe0aKnBAlZtkF0/RgVEGyA+lKaFRpv6cSHCg1CTwTGeA9Uj99VLxP68ba//MTZiIYk0FmS3yY450iNL30YBJSjSfGIKJZOZWREZYYqJNSKUshPMUJ98vz5PWUdU5rtZuapX6RR5HEfZgHw7BgVOowzU0oAkEBDzCM7xYynqyXq23WWvBymd24Res9y/M+ZB8</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

1
<latexit sha1_base64="8AxUg2w/o4yPXPJ5Zfj67zjTx28=">AAAB7XicbVDLSsNAFJ3UV62vqks3g0VwVRItPnZFNy4r2Ae0oUymk3bsZBJmboQQ+g9uXCji1v9x5984SYOo9cCFwzn3cu89XiS4Btv+tEpLyyura+X1ysbm1vZOdXevo8NYUdamoQhVzyOaCS5ZGzgI1osUI4EnWNebXmd+94EpzUN5B0nE3ICMJfc5JWCkzoBLH5JhtWbX7Rx4kTgFqaECrWH1YzAKaRwwCVQQrfuOHYGbEgWcCjarDGLNIkKnZMz6hkoSMO2m+bUzfGSUEfZDZUoCztWfEykJtE4Cz3QGBCb6r5eJ/3n9GPwLN+UyioFJOl/kxwJDiLPX8YgrRkEkhhCquLkV0wlRhIIJqJKHcJnh7PvlRdI5qTun9cZto9a8KuIoowN0iI6Rg85RE92gFmojiu7RI3pGL1ZoPVmv1tu8tWQVM/voF6z3L9tJj3Q=</latexit>

⌃0
3

<latexit sha1_base64="aSfsiS9SO13s2peB9VPdMzqQZMI=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRItPnZFNy4r2ge2sUymk3bozCTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89fsSo0o7zaRUWFpeWV4qrpbX1jc2t8vZOS4WxxKSJQxbKjo8UYVSQpqaakU4kCeI+I21/fJn67QciFQ3FrZ5ExONoKGhAMdJGuuvd0CFH907/uF+uOFUngz1P3JxUIEejX/7oDUIccyI0ZkiprutE2kuQ1BQzMi31YkUihMdoSLqGCsSJ8pLs4ql9YJSBHYTSlNB2pv6cSBBXasJ908mRHqm/Xir+53VjHZx5CRVRrInAs0VBzGwd2un79oBKgjWbGIKwpOZWG4+QRFibkEpZCOcpTr5fnieto6p7XK1d1yr1izyOIuzBPhyCC6dQhytoQBMwCHiEZ3ixlPVkvVpvs9aClc/swi9Y71/X6JCD</latexit>

⇧0
3

<latexit sha1_base64="pqOxlYTMOk3rJ3D0JSCO+fYEICc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsqXorevFYwX5AG8tmu2mXbjZhdyOU0B/hxYMiXv093vw3btIgan0w8Hhvhpl5XsSZ0rb9aRVWVtfWN4qbpa3tnd298v5BR4WxJLRNQh7KnocV5UzQtmaa014kKQ48Trve9Dr1uw9UKhaKOz2LqBvgsWA+I1gbqTtosXt7WBuWK3bVzoCWiZOTCuRoDcsfg1FI4oAKTThWqu/YkXYTLDUjnM5Lg1jRCJMpHtO+oQIHVLlJdu4cnRhlhPxQmhIaZerPiQQHSs0Cz3QGWE/UXy8V//P6sfYv3ISJKNZUkMUiP+ZIhyj9HY2YpETzmSGYSGZuRWSCJSbaJFTKQrhM0fh+eZl0zqpOrVq/rVeaV3kcRTiCYzgFB86hCTfQgjYQmMIjPMOLFVlP1qv1tmgtWPnMIfyC9f4Fhq6PLQ==</latexit>

LM
<latexit sha1_base64="Zxlslg9ZGB2K6o7CQSqO7TQgOfQ=">AAACCHicbVDLSsNAFJ3UV62vqks3wSK4KokWH7uiGxcKFewD2lAm05t26GQSZyZCCfkBf8Ct/oE7cetf+AN+h5M0iLUeuHA4517u4bgho1JZ1qdRWFhcWl4prpbW1jc2t8rbOy0ZRIJAkwQsEB0XS2CUQ1NRxaATCsC+y6Dtji9Tv/0AQtKA36lJCI6Ph5x6lGClJafnYzXyBB7H1zdJv1yxqlYGc57YOamgHI1++as3CEjkA1eEYSm7thUqJ8ZCUcIgKfUiCSEmYzyErqYc+yCdOAudmAdaGZheIPRwZWbq74sY+1JOfFdvpiHlXy8V//O6kfLOnJjyMFLAyfSRFzFTBWbagDmgAohiE00wEVRnNckIC0yU7mnmC0RpNUkpK+Y8xclPDfOkdVS1j6u121qlfpFXVER7aB8dIhudojq6Qg3URATdoyf0jF6MR+PVeDPep6sFI7/ZRTMwPr4Bi9Wa3A==</latexit>

⇢

<latexit sha1_base64="kH5ATyrek9mglNcMEAxkEdhDDwQ=">AAACAnicbVDLSsNAFL3xWeur6tJNsAiuSqLFx67oxmUF+4AmlMl0kg6ZTMLMRCihO3/Arf6BO3Hrj/gDfoeTNIi1HrhwOOde7r3HSxiVyrI+jaXlldW19cpGdXNre2e3trfflXEqMOngmMWi7yFJGOWko6hipJ8IgiKPkZ4X3uR+74EISWN+ryYJcSMUcOpTjJSWeo5Hg8DJhrW61bAKmIvELkkdSrSHtS9nFOM0IlxhhqQc2Fai3AwJRTEj06qTSpIgHKKADDTlKCLSzYpzp+axVkamHwtdXJmF+nsiQ5GUk8jTnRFSY/nXy8X/vEGq/Es3ozxJFeF4tshPmaliM//dHFFBsGITTRAWVN9q4jESCCud0NwWkvoChdNqEcxVjvOfGBZJ97RhnzWad81667qMqAKHcAQnYMMFtOAW2tABDCE8wTO8GI/Gq/FmvM9al4xy5gDmYHx8A7UHmDE=</latexit>

⇧1
1

<latexit sha1_base64="E6RzPqVjvmPpuDOQuoUVO1uVXmc=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiRafOyKblxWsA9oY5lMJ+3QySTMTIQS+hFuXCji1u9x5984SYOo9cCFwzn3cu89fsyZ0o7zaZWWlldW18rrlY3Nre0de3evraJEEtoiEY9k18eKciZoSzPNaTeWFIc+px1/cp35nQcqFYvEnZ7G1AvxSLCAEayN1Ok32b07cAd21ak5OdAicQtShQLNgf3RH0YkCanQhGOleq4Tay/FUjPC6azSTxSNMZngEe0ZKnBIlZfm587QkVGGKIikKaFRrv6cSHGo1DT0TWeI9Vj99TLxP6+X6ODCS5mIE00FmS8KEo50hLLf0ZBJSjSfGoKJZOZWRMZYYqJNQpU8hMsMZ98vL5L2Sc09rdVv69XGVRFHGQ7gEI7BhXNowA00oQUEJvAIz/BixdaT9Wq9zVtLVjGzD79gvX8BhSyPLA==</latexit>

�1
2

<latexit sha1_base64="zLMbE7C9LNC0zjo8CCkD8sxJI0U=">AAAB8XicbVDLSsNAFJ34rPVVdelmsAiuSlKLj11RFy4r2Ae2sUymN+3QySTMTIQS+hduXCji1r9x5984SYOo9cCFwzn3cu89XsSZ0rb9aS0sLi2vrBbWiusbm1vbpZ3dlgpjSaFJQx7KjkcUcCagqZnm0IkkkMDj0PbGl6nffgCpWChu9SQCNyBDwXxGiTbSXe8KuCb3Tr/aL5Xtip0BzxMnJ2WUo9EvffQGIY0DEJpyolTXsSPtJkRqRjlMi71YQUTomAyha6ggASg3yS6e4kOjDLAfSlNC40z9OZGQQKlJ4JnOgOiR+uul4n9eN9b+mZswEcUaBJ0t8mOOdYjT9/GASaCaTwwhVDJzK6YjIgnVJqRiFsJ5ipPvl+dJq1pxjiu1m1q5fpHHUUD76AAdIQedojq6Rg3URBQJ9Iie0YulrCfr1XqbtS5Y+cwe+gXr/QvM+5B8</latexit>

Infinite Time Turing Machines (ITTMs)

A
n
H

<latexit sha1_base64="eHV+RO5C37Kk9qJ646ajPctguZM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVEi49d1U2XFewD2lgm00k7dDIJMxOhhLjxV9y4UMStf+HOv3GShqLWAwNnzrmXe+9xQ0alsqwvo7CwuLS8Ulwtra1vbG6Z2zstGUQCkyYOWCA6LpKEUU6aiipGOqEgyHcZabvj69Rv3xMhacBv1SQkjo+GnHoUI6WlvrnX85EaYcTiy+SOzz71pG+WrYqVAc4TOydlkKPRNz97gwBHPuEKMyRl17ZC5cRIKIoZSUq9SJIQ4TEakq6mHPlEOnF2QQIPtTKAXiD04wpm6s+OGPlSTnxXV6Yryr9eKv7ndSPlnTsx5WGkCMfTQV7EoApgGgccUEGwYhNNEBZU7wrxCAmElQ6tlIVwkeJ0dvI8aR1X7JNK9aZarl3lcRTBPjgAR8AGZ6AG6qABmgCDB/AEXsCr8Wg8G2/G+7S0YOQ9u+AXjI9vNOCXhA==</latexit>

(Arithmetic Hierarchy)

(Analytic Hierarchy)

Human Brains
(according to Granger)

Human Persons
(according to Bringsjord)

CogSci and AI need to say more about 
where AI falls/can fall in the landscape.

?
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Reminders …



The Universe of Logics

Infinitary Finitary

Intensional Extensional

Deductive InductiveDeductive Inductive

Symbolic Diagram Symbolic Diagram Symbolic Diagram Symbolic Diagram

L!1!
<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>
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L!1!<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>
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L!1!<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>

L := hL, I, Si
<latexit sha1_base64="nWHfca+cd79TYWyTWPYwkFnieOc="></latexit>
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L!1!<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>

L := hL, I, Si
<latexit sha1_base64="nWHfca+cd79TYWyTWPYwkFnieOc="></latexit>
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L!1!<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>

L := hL, I, Si
<latexit sha1_base64="nWHfca+cd79TYWyTWPYwkFnieOc="></latexit>

the logic
formal language inference schemata

semantics
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L!1!<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>

L := hL, I, Si
<latexit sha1_base64="nWHfca+cd79TYWyTWPYwkFnieOc="></latexit>

the logic
formal language inference schemata

semantics

L
<latexit sha1_base64="nAcpukW3ZTPnAM5I8aVFGqZkdKs=">AAACH3icbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MaFiwr2Ae1QMmmmDc0kQ5IRyjA/w63ir3EnbvtrNNPOQlsPBA7fvRdOThBzpo3rzpzS2vrG5lZ5u7Kzu7d/UD08amuZKEJbRHKpugHWlDNBW4YZTruxojgKOO0Ek7t83nmmSjMpnsw0pn6ER4KFjGBjUa8fYTMmmKcP2aBac+vuXGjVeIWpQaHmoPrdH0qSRFQYwrHWPc+NjZ9iZRjhNKv0E01jTCZ4RHvWChxR7afzyBk6s2SIQqnsEwbN6e+LFEdaT6PAbuYR9fIsh//OcqJ0qLMVaqTkeimWCW/8lIk4MVSQRaow4chIlJeFhkxRYvjUGkwUsx9DZIwVJsZWWrGNecv9rJr2Rd27rHuPV7XGbdFdGU7gFM7Bg2towD00oQUEJLzAK7w5786H8+l8LVZLTnFzDH/kzH4AQxSkpA==</latexit>



AI …



AI:



AI:



AI:

https://plato.stanford.edu/entries/artificial-intelligence/


AI:

AI
percept action

C

https://plato.stanford.edu/entries/artificial-intelligence/


AI:

AI
percept action

C

A (Turing-level) entity that computes.

https://plato.stanford.edu/entries/artificial-intelligence/


(Pure General) Logic Programming …











Teach computer programming!
(procedural, o-o, functional)



Teach computer programming!
(procedural, o-o, functional)



Teach computer programming!
(procedural, o-o, functional)



Teach computer programming!
(procedural, o-o, functional)

– Rapaport, “phics" book
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L := hL, Ii

P L
q L

R : hP, qi �! hY|N|U, �,⇡(s)|↵(s)i
C : ⇡(s)|↵(s) �! hY|N|U, �i

<latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit>
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<latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit><latexit sha1_base64="qmQu0/t8SgIc17OZa3aIV4grmJM="></latexit>
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degree of “confidence”

proof(s)

argument(s)



20

L := hL, Ii

P L
q L

R : hP, qi �! hY|N|U, �,⇡(s)|↵(s)i
C : ⇡(s)|↵(s) �! hY|N|U, �i
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degree of “confidence”

proof(s)
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For just “logic programming,” and a vintage approach that 
goes back to circa 1970, restrict this to a FOL or a fragment 
thereof, and use resolution as the only inference schema.
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On the Anatomy of a PGLP Program



On the Anatomy of a PGLP Program

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics



On the Anatomy of a PGLP Program

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)

L
<latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit>



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)

Selection of language, inference schemata, plus formulae/meta-formulae = PL
<latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="dJ3TRZBkURpWBNAv3MkhqmhJNrY=">AAACA3icbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwf6AHUomc6cNTTJDkhHK0BdwqS/jTnwM38WFmbYL23ohcDgn4Z58cS64sUHw7dV2dvf2D+qH/lHDPz45bTZ6Jis0wy7LRKYHMTUouMKu5VbgINdIZSywH0/vq7z/gtrwTD3ZWY6RpGPFU86odVZn1GwF7WAxZFuEK9GC1YyaP8MkY4VEZZmgxjyHQW6jkmrLmcC5PywM5pRN6RifnVRUoonKRc05uXROQtJMu6MsWbh/X5RUGjOTsbspqZ2Yzawy/80qR5vUrO0vsUg1nW50sultVHKVFxYVW1ZKC0FsRio6JOEamRUzJyjT3P2KsAnVlFnH0He0wk0226J33Q6DdvgYQB3O4QKuIIQbuIMH6EAXGCTwCu/em/fhfS6p1rwV3jNYG+/rF9BWm94=</latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="v3ZijDTcz6cZKDdFcbdQM4etXoc="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="dJ3TRZBkURpWBNAv3MkhqmhJNrY=">AAACA3icbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwf6AHUomc6cNTTJDkhHK0BdwqS/jTnwM38WFmbYL23ohcDgn4Z58cS64sUHw7dV2dvf2D+qH/lHDPz45bTZ6Jis0wy7LRKYHMTUouMKu5VbgINdIZSywH0/vq7z/gtrwTD3ZWY6RpGPFU86odVZn1GwF7WAxZFuEK9GC1YyaP8MkY4VEZZmgxjyHQW6jkmrLmcC5PywM5pRN6RifnVRUoonKRc05uXROQtJMu6MsWbh/X5RUGjOTsbspqZ2Yzawy/80qR5vUrO0vsUg1nW50sultVHKVFxYVW1ZKC0FsRio6JOEamRUzJyjT3P2KsAnVlFnH0He0wk0226J33Q6DdvgYQB3O4QKuIIQbuIMH6EAXGCTwCu/em/fhfS6p1rwV3jNYG+/rF9BWm94=</latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="v3ZijDTcz6cZKDdFcbdQM4etXoc="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit>

L
<latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit>



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)

+ ShadowReasonerSelection of language, inference schemata, plus formulae/meta-formulae = PL
<latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="dJ3TRZBkURpWBNAv3MkhqmhJNrY=">AAACA3icbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwf6AHUomc6cNTTJDkhHK0BdwqS/jTnwM38WFmbYL23ohcDgn4Z58cS64sUHw7dV2dvf2D+qH/lHDPz45bTZ6Jis0wy7LRKYHMTUouMKu5VbgINdIZSywH0/vq7z/gtrwTD3ZWY6RpGPFU86odVZn1GwF7WAxZFuEK9GC1YyaP8MkY4VEZZmgxjyHQW6jkmrLmcC5PywM5pRN6RifnVRUoonKRc05uXROQtJMu6MsWbh/X5RUGjOTsbspqZ2Yzawy/80qR5vUrO0vsUg1nW50sultVHKVFxYVW1ZKC0FsRio6JOEamRUzJyjT3P2KsAnVlFnH0He0wk0226J33Q6DdvgYQB3O4QKuIIQbuIMH6EAXGCTwCu/em/fhfS6p1rwV3jNYG+/rF9BWm94=</latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="v3ZijDTcz6cZKDdFcbdQM4etXoc="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="dJ3TRZBkURpWBNAv3MkhqmhJNrY=">AAACA3icbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwf6AHUomc6cNTTJDkhHK0BdwqS/jTnwM38WFmbYL23ohcDgn4Z58cS64sUHw7dV2dvf2D+qH/lHDPz45bTZ6Jis0wy7LRKYHMTUouMKu5VbgINdIZSywH0/vq7z/gtrwTD3ZWY6RpGPFU86odVZn1GwF7WAxZFuEK9GC1YyaP8MkY4VEZZmgxjyHQW6jkmrLmcC5PywM5pRN6RifnVRUoonKRc05uXROQtJMu6MsWbh/X5RUGjOTsbspqZ2Yzawy/80qR5vUrO0vsUg1nW50sultVHKVFxYVW1ZKC0FsRio6JOEamRUzJyjT3P2KsAnVlFnH0He0wk0226J33Q6DdvgYQB3O4QKuIIQbuIMH6EAXGCTwCu/em/fhfS6p1rwV3jNYG+/rF9BWm94=</latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="oc6lfYwramd53KDbpou+0Rg0ndk="></latexit><latexit sha1_base64="v3ZijDTcz6cZKDdFcbdQM4etXoc="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit><latexit sha1_base64="opHgzZEoXSE0vAJ0tWgLP/3xO8o="></latexit>

L
<latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit>



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)

+ ShadowReasoner

L
<latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit>



On the Anatomy of a PGLP Program

Semantics
Reasoning-semantic; wholly inferentialist (after all, what’s the semantics of 
deduction over meta-level1 formulae??).

object-level languageL
<latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit><latexit sha1_base64="DVjxmbXnl7kH97AgGICPWjTuOKE=">AAACEnicbVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sbBIwMRAEsLs5G4yZHZ2mZkVwpIvsI0/Yye2/oD/YuFssoVJPDBwOOde7pnjx4Jr47rfTmFjc2t7p7hb2ts/ODwqH5+0dJQohk0WiUi1fapRcIlNw43AdqyQhr7AZ398n/nPL6g0j+STmcTYC+lQ8oAzaqzUeOyXK27VnYOsEy8nFchR75d/uoOIJSFKwwTVuuO5semlVBnOBE5L3URjTNmYDrFjqaQh6l46DzolF1YZkCBS9klD5urfjZSGWk9C306G1Iz0qpeJ/3qZonSgl+6nmASKjlcymeC2l3IZJwYlW0QKEkFMRLJ+yIArZEZMLKFMcfsrwkZUUWZsiyVbl7dazjppXVU9t+o1riu1u7y4IpzBOVyCBzdQgweoQxMYILzCDN6cmfPufDifi9GCk++cwhKcr186aZ6g</latexit>

meta-level1 languageLµ
1

<latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit><latexit sha1_base64="xPypw3qnzQJkPT6gL4x7iCrBedw=">AAACGHicbVDLSgMxFM34rPVVdekmWARXZUYEXRbduHBRwT6gHUsmvdOGSTJDkhHK0I9wW3/Gnbh157+4MNPOwrYeCBzOuZd7coKEM21c99tZW9/Y3Nou7ZR39/YPDitHxy0dp4pCk8Y8Vp2AaOBMQtMww6GTKCAi4NAOorvcb7+A0iyWT2acgC/IULKQUWKs1H547om07/UrVbfmzoBXiVeQKirQ6Fd+eoOYpgKkoZxo3fXcxP gZUYZRDpNyL9WQEBqRIXQtlUSA9rNZ3Ak+t8oAh7GyTxo8U/9uZERoPRaBnRTEjPSyl4v/ermidKgX7meQhopES5lMeONnTCapAUnnkcKUYxPjvCU8YAqo4WNLCFXM/grTEVGEGttl2dblLZezSlqXNc+teY9X1fptUVwJnaIzdIE8dI3q6B41UBNRFKFXNEVvztR5dz6cz/nomlPsnKAFOF+/xp2hCA==</latexit>

Lµ
2

<latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit><latexit sha1_base64="tFmfy8wDYXPITHml5/vlogHyiNs=">AAACGHicbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy5cVLAPaMeSSTNtaJIZkoxQhn6E2/oz7sStO//FhZl2Frb1QOBwzr3ckxPEnGnjut9OYWNza3unuFva2z84PCofn7R0lChCmyTikeoEWFPOJG0aZjjtxIpiEXDaDsZ3md9+oUqzSD6ZSUx9gYeShYxgY6X2w3NPJP1av1xxq+4caJ14OalAjka//NMbRCQRVBrCsdZdz4 2Nn2JlGOF0WuolmsaYjPGQdi2VWFDtp/O4U3RhlQEKI2WfNGiu/t1IsdB6IgI7KbAZ6VUvE//1MkXpUC/dT2kSKjxeyWTCGz9lMk4MlWQRKUw4MhHKWkIDpigxfGIJJorZXyEywgoTY7ss2bq81XLWSatW9dyq93hVqd/mxRXhDM7hEjy4hjrcQwOaQGAMrzCDN2fmvDsfzuditODkO6ewBOfrF8hLoQk=</latexit>

meta-level2 language

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

�
<latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit><latexit sha1_base64="0Ja8RJF7gBvnqGo+S09lsqE+QGQ=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51EtGvF+tuXV3DrJOvILUoECzX/3pDWKWRigNE1Trrucmxs+oMpwJnFZ6qcaEsjEdYtdSSSPUfjbPOiUXVhmQMFb2SUPm6t+NjEZaT6LATkbUjPSql4v/ermidKiX7meYhoqOVzKZ8NbPuExSg5ItIoWpICYmeUVkwBUyIyaWUKa4/RVhI6ooM7bIiq3LWy1nnbSv6p5b9x6va427orgynME5XIIHN9CAB2hCCxiM4BVm8ObMnHfnw/lcjJacYucUluB8/QLiIaAP</latexit>

 
<latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit><latexit sha1_base64="Kix+n6YitmmT4Q07OYW+YoNpLbA=">AAACFXicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC20oWy2L+3SzSbsboQS+he81j/jTbx69r94cNPmYFsHFoaZ93izEySCa+O6305pY3Nre6e8W9nbPzg8qh6ftHWcKoYtFotYdQKqUXCJLcONwE6ikEaBwOdgfJ/7zy+oNI/lk5kk6Ed0KHnIGTW51Es071drbt2dg6wTryA1KNDsV396g5ilEUrDBNW667mJ8TOqDGcCp5VeqjGhbEyH2LVU0gi1n82zTsmFVQYkjJV90pC5+ncjo5HWkyiwkxE1I73q5eK/Xq4oHeql+xmmoaLjlUwmvPUzLpPUoGSLSGEqiIlJXhEZcIXMiIkllCluf0XYiCrKjC2yYuvyVstZJ+2ruufWvcfrWuOuKK4MZ3AOl+DBDTTgAZrQAgYjeIUZvDkz5935cD4XoyWn2DmFJThfv/SmoBo=</latexit>

9x rank(�) = x {�} `  U |= �
<latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit><latexit sha1_base64="J2mQVl8uG3tvccG2H38vvCgaatQ="></latexit>

�
<latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit><latexit sha1_base64="x9i+wxnXsY7RnyChVM+l1/GJza0=">AAACF3icbVDLSsNAFJ3UV62vqks3wSK4KokIuiy6cVnBPqAN5WZy046dTMLMRCih/+C2/ow7cevSf3HhpM3Cth4YOJxzL/fM8RPOlHacb6u0sbm1vVPereztHxweVY9P2ipOJcUWjXksuz4o5ExgSzPNsZtIhMjn2PHH97nfeUGpWCye9CRBL4KhYCGjoI3U7gfINQyqNafuzGGvE7cgNVKgOaj+9IOYphEKTTko1XOdRHsZSM0ox2mlnypMgI5hiD1DBUSovGyedmpfGCWww1iaJ7Q9V/9uZBApNYl8MxmBHqlVLxf/9XJFqlAt3c8wDSWMVzLp8NbLmEhSjYIuIoUpt3Vs5yXZAZNINZ8YAlQy8yubjkAC1abKiqnLXS1nnbSv6q5Tdx+va427orgyOSPn5JK45IY0yANpkhah5Jm8khl5s2bWu/VhfS5GS1axc0qWYH39AoGCoOw=</latexit>

({�} `  ^ { } ` �) `µ2 {�} ` �
<latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit><latexit sha1_base64="cyNccFDYAwPVFMsXguGtp3RIcs4="></latexit>

...
<latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit><latexit sha1_base64="2ef91jK/96qH7hB3WIqViyvsgT4=">AAACF3icbVDLSgMxFM34rPVVdekmWARXZUYEXRbduKxgH9AOJZPJtLGZZEjuFMrQf3Bbf8aduHXpv7gw087Cth4IHM65l3tygkRwA6777Wxsbm3v7Jb2yvsHh0fHlZPTllGppqxJlVC6ExDDBJesCRwE6ySakTgQrB2MHnK/PWbacCWfYZIwPyYDySNOCVip1RuHCky/UnVr7hx4nXgFqaICjX7lpxcqmsZMAhXEmK7nJuBnRAOngk3LvdSwhNARGbCupZLEzPjZPO0UX1olxJHS9knAc/XvRkZiYyZxYCdjAkOz6uXiv16uaBOZpfsZSyNNRiuZILrzMy6TFJiki0hRKjAonJeEQ64ZBTGxhFDN7a8wHRJNKNgqy7Yub7WcddK6rnluzXu6qdbvi+JK6BxdoCvkoVtUR4+ogZqIohf0imbozZk5786H87kY3XCKnTO0BOfrF8GhoRI=</latexit>

Linguistics

Inference
A collection of inference schemata.  (For economy, see coming Example 1.)

L
<latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit><latexit sha1_base64="hAEDu4GQ6b/8ewm9yW25yL+8xc0=">AAACHHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiGxcuKtgHtEPJpJk2NJMMSUYoQz/Dbf0Zd+JW8F9cmJnOwrYeCBzOuZd7coKYM21c99spbWxube+Udyt7+weHR9Xjk7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnP/M4LVZpJ8WymMfUjPBIsZAQbK/X6ETZjTVT6OBtUa27dzYHWiVeQGhRoDqo//aEkSUSFIRxr3fPc2PgpVoYRTmeVfqJpjMkEj2jPUoEjqv00jzxDF1YZolAq+4RBufp3I8WR1tMosJN5xFUvE//1MkXpUC/dT2kSKjxZyWTCWz9lIk4MFWQRKUw4MhJlTaEhU5QYPrUEE8XsrxAZY4WJsX1WbF3eajnrpH1V99y693Rda9wVxZXhDM7hEjy4gQY8QBNaQEDCK8zhzZk7786H87kYLTnFzikswfn6BfHPo0o=</latexit>



Logic-Machines Hierarchy



Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>
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Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

program

query
logical system
(prop calc here)

automated reasoner

proof/argument checker
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Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>
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Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

program

query
logical system
(prop calc here)
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proof/argument checker



Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

program

query
logical system
(prop calc here)

automated reasoner

proof/argument checker



Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>

program

query
logical system
(prop calc here)

automated reasoner

proof/argument checker



Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>
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Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>
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GCI

Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>
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GCI

Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>
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GCI

Logic-Machines Hierarchy

Lpc
<latexit sha1_base64="53HSpGqT5450LiwMbYyoJJj9VAI=">AAACL3icbVDLSsNAFJ34rPUVdSVugkVwVRIVdFl048JFBfuAJoTJdNIOnWTCzI1YQvBr3Cp+jbgRt36FTtostPXAhcM598K5J0g4U2Db78bC4tLyymplrbq+sbm1be7stpVIJaEtIriQ3QAryllMW8CA024iKY4CTjvB6KrwO/dUKibiOxgn1IvwIGYhIxi05Jv7boRhqIjMbnI/c4E+gCJZQvLcN2t23Z7AmidOSWqoRNM3v92+IGlEYyAcK9Vz7AS8DEtghNO86qaKJpiM8ID2NI1xRJWXTV7IrSOt9K1QSD0xWBP190WGI6XGUaA3J4FnvUL81ysUqUKVz6kgBFczsSC88DIWJynQmExThSm3QFhFeVafSUqAjzXBRDL9mEWGWGICuuKqbsyZ7WeetE/qzmnduT2rNS7L7iroAB2iY+Sgc9RA16iJWoigR/SEntGL8Wq8GR/G53R1wShv9tAfGF8/quSrkg==</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L0
<latexit sha1_base64="0mfA8AuCxnFFD7ThzMO1zKLSiDo=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+m6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7HTpV8=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L1
<latexit sha1_base64="oMZv1i4OvZ5+rGf7+5h59YWdRRQ=">AAACIXicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy5cVLAPaIeSSTNtaCYZkztCGeZ3uFX8Ne7EnfhjNNPOQlsPBA7fvRdOThALbsB1P52l5ZXVtfXSRnlza3tnt7K33zIq0ZQ1qRJKdwJimOCSNYGDYJ1YMxIFgrWD8XU+bz8ybbiS9zCJmR+RoeQhpwQs8nsRgZGhOr3N+l6/UnVr7lR40XiFqaJCjX7luzdQNImYBCqIMV3PjcFPiQZOBcvKvcSwmNAxGbKutZJEzPjpNHSGjy0Z4FBp+yTgKf19kZLImEkU2M1pyPlZDv+d5USb0GQLFJQSZi4WhJd+ymWcAJN0lipMBAaF87rwgGtGQUysIVRz+zFMR0QTCrbUsm3Mm+9n0bROa95Zzbs7r9aviu5K6BAdoRPkoQtURzeogZqIogf0hJ7Ri/PqvDnvzsdsdckpbg7QHzlfP7OEpWA=</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

L2
<latexit sha1_base64="qdtKrrIfvSwGkQp6VCJJmsK/Jcs=">AAACIXicbZBLS8NAFIUn9VXrq+rSTbAIrkpSBV0W3bhwUcE+oA1lMp20QyczceZGKCG/w63ir3En7sQfo5M0C209MHD47r1w5vgRZxoc59MqrayurW+UNytb2zu7e9X9g46WsSK0TSSXqudjTTkTtA0MOO1FiuLQ57TrT6+zefeRKs2kuIdZRL0QjwULGMFgkDcIMUw0UcltOmwMqzWn7uSyl41bmBoq1BpWvwcjSeKQCiAca913nQi8BCtghNO0Mog1jTCZ4jHtGytwSLWX5KFT+8SQkR1IZZ4AO6e/LxIcaj0LfbOZh1ycZfDfWUaUDnS6REFKrhdiQXDpJUxEMVBB5qmCmNsg7awue8QUJcBnxmCimPmYTSZYYQKm1IppzF3sZ9l0GnX3rO7endeaV0V3ZXSEjtEpctEFaqIb1EJtRNADekLP6MV6td6sd+tjvlqyiptD9EfW1w+1NaVh</latexit>

R
<latexit sha1_base64="iWAwHwWNr50HM6SGn1YuMSPDjv4=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy6r2Ae2Q8mkmTY0kwzJHaEM8y/cKv4ad+JWf41m2llo64HA4bv3wskJYsENuO6Xs7S8srq2Xtoob25t7+xW9vZbRiWasiZVQulOQAwTXLImcBCsE2tGokCwdjC+zuftR6YNV/IeJjHzIzKUPOSUgEUPvYjAKAjSu6xfqbo1dyq8aLzCVFGhRr/y3RsomkRMAhXEmK7nxuCnRAOngmXlXmJYTOiYDFnXWkkiZvx0mjjDx5YMcKi0fRLwlP6+SElkzCQK7Gae0MzPcvjvLCfahCZboKCUMHOxILz0Uy7jBJiks1RhIjAonHeFB1wzCmJiDaGa249hOiKaULCNlm1j3nw/i6Z1WvPOat7tebV+VXRXQofoCJ0gD12gOrpBDdREFEn0hJ7Ri/PqvDnvzsdsdckpbg7QHzmfP21TpDQ=</latexit>

C
<latexit sha1_base64="mYSOeEB83PwAUFB7dfD0ROPeFGg=">AAACHnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZfFblxWsA9sh5JJM21oJhmSO0IZ5l+4Vfw17sSt/hrNtLPQ1gOBw3fvhZMTxIIbcN0vZ2V1bX1js7RV3t7Z3duvHBy2jUo0ZS2qhNLdgBgmuGQt4CBYN9aMRIFgnWDSyOedR6YNV/IepjHzIzKSPOSUgEUP/YjAOAjSRjaoVN2aOxNeNl5hqqhQc1D57g8VTSImgQpiTM9zY/BTooFTwbJyPzEsJnRCRqxnrSQRM346S5zhU0uGOFTaPgl4Rn9fpCQyZhoFdjNPaBZnOfx3lhNtQpMtUVBKmIVYEF77KZdxAkzSeaowERgUzrvCQ64ZBTG1hlDN7ccwHRNNKNhGy7Yxb7GfZdM+r3kXNe/uslq/KboroWN0gs6Qh65QHd2iJmohiiR6Qs/oxXl13px352O+uuIUN0foj5zPH1PlpCU=</latexit>

P
<latexit sha1_base64="l8LmUmxTDoKVrXUHUgGIZZ3DVhc=">AAACHnicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfvAdiiZNNOGZpIhyQhlmH/hVvHXuBO3+ms0085CWw8EDt+9F05OEHOmjet+OaWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaih36EzTgI0mY2qNbcujsTWjZeYWpQqDmofveHkiQRFYZwrHXPc2Pjp1gZRjjNKv1E0xiTCR7RnrUCR1T76Sxxhk4sGaJQKvuEQTP6+yLFkdbTKLCbeUK9OMvhv7OcKB3qbIkaKbleiGXCKz9lIk4MFWSeKkw4MhLlXaEhU5QYPrUGE8XsxxAZY4WJsY1WbGPeYj/Lpn1W987r3t1FrXFddFeGIziGU/DgEhpwC01oAQEBT/AML86r8+a8Ox/z1ZJT3BzCHzmfP2nvpDI=</latexit>

q
<latexit sha1_base64="zy6uCtFJN/bjuoRiDAApJKsLiiY=">AAACIHicbZBLSwMxFIXv1Fetr6pLN8EiuCozKuiy6MZlBfuAdiiZNNOGZpIxyQhlmL/hVvHXuBOX+mc0085CWw8EDt+9F05OEHOmjet+OqWV1bX1jfJmZWt7Z3evun/Q1jJRhLaI5FJ1A6wpZ4K2DDOcdmNFcRRw2gkmN/m880iVZlLcm2lM/QiPBAsZwcaifj/CZhwqPEkfskG15tbdmdCy8QpTg0LNQfW7P5QkiagwhGOte54bGz/FyjDCaVbpJ5rGmEzwiPasFTii2k9nmTN0YskQhVLZJwya0d8XKY60nkaB3cwz6sVZDv+d5UTpUGdL1EjJ9UIsE175KRNxYqgg81RhwpGRKG8LDZmixPCpNZgoZj+GyBgrTIzttGIb8xb7WTbts7p3XvfuLmqN66K7MhzBMZyCB5fQgFtoQgsIxPAEz/DivDpvzrvzMV8tOcXNIfyR8/UDb+ilRw==</latexit>

...
<latexit sha1_base64="ATD+0aGCZApJ7cjwss6LjT6DOGU=">AAACGnicbZBLSwMxFIUzPmt9VV26CRbBVZlRQZdFNy4r2Ae0Q8lkMm1sJhmSO4Uy9D+4Vfw17sStG3+NZtpZaOuBwOE798LNCRLBDbjul7Oyura+sVnaKm/v7O7tVw4OW0almrImVULpTkAME1yyJnAQrJNoRuJAsHYwus3z9phpw5V8gEnC/JgMJI84JWBRqzcOFZh+perW3JnwsvEKU0WFGv3Kdy9UNI2ZBCqIMV3PTcDPiAZOBZuWe6lhCaEjMmBdayWJmfGz2bVTfGpJiCOl7ZOAZ/T3RkZiYyZxYCdjAkOzmOXw3ywn2kRmukRBKWEWzoLo2s+4TFJgks6vilKBQeG8JxxyzSiIiTWEam4/humQaELBtlm2jXmL/Syb1nnNu6h595fV+k3RXQkdoxN0hjx0heroDjVQE1H0iJ7QM3pxXp035935mI+uOMXOEfoj5/MHNceihA==</latexit>

Turing Machines

PH

program

query
logical system
(prop calc here)

automated reasoner

proof/argument checker





Med nok penger,  kan 
logikk løse alle problemer.



Example #1:
Descartes’ Cogito …



Cogito Ergo Sum

Sort system

Name

Real Fictional

All

Thing



I believe I don’t  really exist

De re existence is real existence

Cogito Ergo Sum



Instance of axiom schema

Cogito Ergo Sum

I believe that if I perceive an agent believe something then I believe that agent is real



Cogito Ergo Sum

1.7 seconds



Cogito Ergo Sum

absurd belief

1.7 seconds



Example #3:
Poe’s Detective Dupin …



Shadow Prover

55 ms

The Purloined Letter



Example #3:  
Ethical Control via a Program 

Based on DCEC* + ShadowProver 
…



The Universe of Logics

Infinitary Finitary

Intensional Extensional

Deductive InductiveDeductive Inductive

Symbolic Diagram Symbolic Diagram Symbolic Diagram Symbolic Diagram

L!1!
<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>
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L!1!
<latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit><latexit sha1_base64="6QTBLq7Snn0MqwYuB9YLScIUffM=">AAACHHicbVBNS8MwGE7n15xfVY8iBIfgabQi6HHoxYOHCe4D1lHSLN3CkqYkqTBKT/4P7171L3gTr4L/wJ9h2vXgNh8IPDzP+5UniBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lEgkJm0smJC9ACnCaETammpGerEkiAeMdIPJTe53H4lUVEQPehqTAUejiIYUI20k3z72ONJjhWV6l/mpJzgZId+FM5L5dt1pOAXgMnFLUgclWr794w0FTjiJNGZIqb7rxHqQIqkpZiSreYkiMcITNCJ9QyPEiRqkxTcyeGqUIQyFNC/SsFD/dqSIKzXlgaksjl70cvE/r5/o8GqQ0ihONInwbFGYMKgFzDOBQyoJ1mxqCMKSmlshHiOJsDbJzW3JZ0sVqqxmonEXg1gmnfOG6zTc+4t687oMqQqOwAk4Ay64BE1wC1qgDTB4Ai/gFbxZz9a79WF9zkorVtlzCOZgff0CLDWikw==</latexit>

L1 = first-order logic
<latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit><latexit sha1_base64="45ddNPsZu/fZxPjqZFRqcoCgy/Q=">AAACJ3icbVDLSsNAFJ34rPUVdelmsAjdWBIRdCMU3bhwUcE+oAlhMp20QyeZMDMRS8gv+B/u3eovuBNduvMznKRZ2NYDA4dz7muOHzMqlWV9GUvLK6tr65WN6ubW9s6uubffkTwRmLQxZ1z0fCQJoxFpK6oY6cWCoNBnpOuPr3O/+0CEpDy6V5OYuCEaRjSgGCkteWbdCZEaSSzS28yz4SV0Qp8/pgEVUp1wMSACMj6kOPPMmtWwCsBFYpekBkq0PPPHGXCchCRSmCEp+7YVKzdFQlHMSFZ1EklihMdoSPqaRigk0k2LH2XwWCsDGHChX6Rgof7tSFEo5ST0dWVx/7yXi/95/UQFF25KozhRJMLTRUHCoOIwjwcOqCBYsYkmCAuqb4V4hATCSoc4syWfLWQgs6qOxp4PYpF0Thu21bDvzmrNqzKkCjgER6AObHAOmuAGtEAbYPAEXsAreDOejXfjw/icli4ZZc8BmIHx/QuIhqbm</latexit>

L0 = zeroth-order logic
<latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit><latexit sha1_base64="rae+VGvksk3nCsYockaB25wnhnQ=">AAACKHicbVDLSsNAFJ3UV62vqks3g0XQhSURQTdC0Y0LFxXsA9pSJtObdugkE2YmYg35Bv/DvVv9BXfSrSs/w0mbhW09MHA45z7mHjfkTGnbHlu5peWV1bX8emFjc2t7p7i7V1cikhRqVHAhmy5RwFkANc00h2Yogfguh4Y7vEn9xiNIxUTwoEchdHzSD5jHKNFG6hZP2j7RA0VlfJd0bXyF274rnuJnkEIPToXsgcRc9BlNusWSXbYnwIvEyUgJZah2iz/tnqCRD4GmnCjVcuxQd2IiNaMckkI7UhASOiR9aBkaEB9UJ56clOAjo/SwJ6R5gcYT9W9HTHylRr5rKicHzHup+J/XirR32YlZEEYaAjpd5EUca4HTfHCPSaCajwwhVDLzV0wHRBKqTYozW9LZUnkqKZhonPkgFkn9rOzYZef+vFS5zkLKowN0iI6Rgy5QBd2iKqohil7QG3pHH9ar9Wl9WeNpac7KevbRDKzvX3aSp2M=</latexit>

LPropCalc = propositional calculus
<latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit><latexit sha1_base64="DE1nAlInoZB4QbARKY9i/o//6a4="></latexit>

DCEC⇤
<latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit><latexit sha1_base64="jH7bxOPxNLvK9MqLWOo6fnj1hGk=">AAACEnicbVDLSsNAFJ3UV62vaJduBovgqiQi6LJYBZcV7AOaWG6mk3bo5MHMRCghf+Herf6CO3HrD/gHfoaTNgvbemDgcM69cw/HizmTyrK+jdLa+sbmVnm7srO7t39gHh51ZJQIQtsk4pHoeSApZyFtK6Y47cWCQuBx2vUmzdzvPlEhWRQ+qGlM3QBGIfMZAaWlgVl1AlBjAjy9ad42s0cHpBqYNatuzYBXiV2QGirQGpg/zjAiSUBDRThI2betWLkpCMUIp1nFSSSNgUxgRPuahhBQ6aaz8Bk+1coQ+5HQL1R4pv7dSCGQchp4ejKPKpe9XPzP6yfKv3JTFsaJoiGZH/ITjlWE8ybwkAlKFJ9qAkQwnRWTMQggSve1cCX/W0hfZhVdjb1cxCrpnNdtq27fX9Qa10VJZXSMTtAZstElaqA71EJtRNAUvaBX9GY8G+/Gh/E5Hy0ZxU4VLcD4+gWz5p4L</latexit>
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Syntax

S ::=
Object | Agent | Self @ Agent | ActionType | Action v Event |

Moment | Boolean | Fluent | Numeric

f ::=

action : Agent⇥ActionType ! Action

initially : Fluent ! Boolean

holds : Fluent⇥Moment ! Boolean

happens : Event⇥Moment ! Boolean

clipped : Moment⇥Fluent⇥Moment ! Boolean

initiates : Event⇥Fluent⇥Moment ! Boolean

terminates : Event⇥Fluent⇥Moment ! Boolean

prior : Moment⇥Moment ! Boolean

interval : Moment⇥Boolean

⇤ : Agent ! Self

payoff : Agent⇥ActionType⇥Moment ! Numeric

t ::= x : S | c : S | f (t1 , . . . , tn)

f ::=

t : Boolean | ¬f | f^y | f_y |

P(a, t,f) | K(a, t,f) | C(t,f) | S(a,b, t,f) | S(a, t,f)

B(a, t,f) | D(a, t,holds( f , t0)) | I(a, t,happens(action(a⇤ ,a), t0))

O(a, t,f,happens(action(a⇤ ,a), t0))

Rules of Inference

C(t,P(a, t,f)! K(a, t,f))
[R1 ]

C(t,K(a, t,f)! B(a, t,f))
[R2 ]

C(t,f) t  t1 . . . t  tn

K(a1 , t1 , . . .K(an , tn ,f) . . .)
[R3 ]

K(a, t,f)

f
[R4 ]

C(t,K(a, t1 ,f1 ! f2))! K(a, t2 ,f1)! K(a, t3 ,f2)
[R5 ]

C(t,B(a, t1 ,f1 ! f2))! B(a, t2 ,f1)! B(a, t3 ,f2)
[R6 ]

C(t,C(t1 ,f1 ! f2))! C(t2 ,f1)! C(t3 ,f2)
[R7 ]

C(t,8x. f ! f[x 7! t])
[R8 ]

C(t,f1 $ f2 ! ¬f2 ! ¬f1)
[R9 ]

C(t, [f1 ^ . . .^fn ! f]! [f1 ! . . .! fn ! y])
[R10 ]

B(a, t,f) f ! y

B(a, t,y)
[R11a ]

B(a, t,f) B(a, t,y)

B(a, t,y^f)
[R11b ]

S(s,h, t,f)

B(h, t,B(s, t,f))
[R12 ]

I(a, t,happens(action(a⇤ ,a), t0))

P(a, t,happens(action(a⇤ ,a), t))
[R13 ]

B(a, t,f) B(a, t,O(a⇤ , t,f,happens(action(a⇤ ,a), t0)))

O(a, t,f,happens(action(a⇤ ,a), t0))

K(a, t,I(a⇤ , t,happens(action(a⇤ ,a), t0)))
[R14 ]

f $ y

O(a, t,f,g)$ O(a, t,y,g)
[R15 ]
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3

always position some particular work he and likeminded collaborators
are undertaking within a view of logic that allows a particular
logical system to be positioned relative to three dimensions, which
correspond to the three arrows shown in Figure 2. We have positioned
DCEC ⇤within Figure 2; it’s location is indicated by the black dot
therein, which the reader will note is quite far down the dimension
of increasing expressivity that ranges from expressive extensional
logics (e.g., FOL and SOL), to logics with intensional operators for
knowledge, belief, and obligation (so-called philosophical logics; for
an overview, see Goble 2001). Intensional operators like these are
first-class elements of the language for DCEC ⇤. This language is
shown in Figure 1.

Syntax

S ::=
Object | Agent | Self � Agent | ActionType | Action � Event |

Moment | Boolean | Fluent | Numeric

f ::=

action : Agent⇥ActionType ! Action

initially : Fluent ! Boolean

holds : Fluent⇥Moment ! Boolean

happens : Event⇥Moment ! Boolean

clipped : Moment⇥Fluent⇥Moment ! Boolean

initiates : Event⇥Fluent⇥Moment ! Boolean
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prior : Moment⇥Moment ! Boolean

interval : Moment⇥Boolean

⇤ : Agent ! Self

payoff : Agent⇥ActionType⇥Moment ! Numeric

t ::= x : S | c : S | f (t1 , . . . , tn)

f ::=

t : Boolean | ¬f | f^� | f�� | 8x : S. f | �x : S. f

P(a, t,f) | K(a, t,f) | C(t,f) | S(a,b, t,f) | S(a, t,f)

B(a, t,f) | D(a, t,holds( f , t�)) | I(a, t,happens(action(a⇤ ,a), t�))

O(a, t,f,happens(action(a⇤ ,a), t�))

Rules of Inference

C(t,P(a, t,f) ! K(a, t,f))
[R1 ]

C(t,K(a, t,f) ! B(a, t,f))
[R2 ]

C(t,f) t  t1 . . . t  tn

K(a1 , t1 , . . .K(an , tn ,f) . . .)
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K(a, t,f)

f
[R4 ]
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[R7 ]
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[R8 ]

C(t,f1 � f2 ! ¬f2 ! ¬f1)
[R9 ]

C(t, [f1 ^ . . .^fn ! f] ! [f1 ! . . . ! fn ! �])
[R10 ]

B(a, t,f) B(a, t,f ! �)

B(a, t,�)
[R11a ]

B(a, t,f) B(a, t,�)

B(a, t,�^f)
[R11b ]

S(s,h, t,f)

B(h, t,B(s, t,f))
[R12 ]

I(a, t,happens(action(a⇤ ,a), t�))

P(a, t,happens(action(a⇤ ,a), t))
[R13 ]

B(a, t,f) B(a, t,O(a⇤ , t,f,happens(action(a⇤ ,a), t�)))

O(a, t,f,happens(action(a⇤ ,a), t�))

K(a, t,I(a⇤ , t,happens(action(a⇤ ,a), t�)))
[R14 ]

f � �

O(a, t,f,�) � O(a, t,�,�)
[R15 ]
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Fig. 1. DCEC ⇤Syntax and Rules of Inference

Fig. 2. Locating DCEC ⇤in “Three-Ray” Leibnizian Universe

The final layer in our hierarchy is built upon an even more expres-
sive logic: DCEC ⇤

CL. The subscript here indicates that distinctive
elements of the branch of logic known as conditional logic are

U

ADR M

DCEC ⇤

DCEC ⇤
CL

Moral/Ethical Stack

Robotic Stack

Fig. 3. Pictorial Overview of the Situation Now The first layer, U, is, as
said in the main text, inspired by UIMA; the second layer is based on what
we call analogico-deductive reasoning for ethics; the third on the “deontic
cognitive event calculus” with a indirect indexical; and the fourth like the
third except that the logic in question includes aspects of conditional logic.
(Robot schematic from Aldebaran Robotics’ user manual for Nao. The RAIR
Lab has a number of Aldebaran’s impressive Nao robots.)

included.8 Without these elements, the only form of a conditional
used in our hierarchy is the material conditional; but the material
conditional is notoriously inexpressive, as it cannot represent coun-
terfactuals like:

If the robot had been more empathetic, Officer Smith would have thrived.

While elaborating on this architecture or any of the four layers
is beyond the scope of the paper, we do note that DCEC ⇤(and a
fortiori DCEC ⇤

CL) has facilities for representing and reasoning over
modalities and self-referential statements that no other computational
logic enjoys; see (Bringsjord & Govindarajulu 2013) for a more in-
depth treatment.

B. Augustinian Definition, Formal Version
We view a robot abstractly as a robotic substrate rs on which we
can install modules {m1,m2, . . . ,mn}. The robotic substrate rs would
form an immutable part of the robot and could neither be removed
nor modified. We can think of rs as akin to an “operating system”
for the robot. Modules correspond to functionality that can be added
to robots or removed from them. Associated with each module mi
is a knowledge-base KBmi that represents the module. The substrate
also has an associated knowledge-base KBrs. Perhaps surprisingly,
we don’t stipulate that the modules are logic-based; the modules
could internally be implemented using computational formalisms (e.g.
neural networks, statistical AI) that at the surface level seem far away
from formal logic. No matter what the underlying implementation of
a module is, if we so wished we could always talk about modules
in formal-logic terms.9 This abstract view lets us model robots that

8Though written rather long ago, (Nute 1984) is still a wonderful intro-
duction to the sub-field in formal logic of conditional logic. In the final
analysis, sophisticated moral reasoning can only be accurately modeled for
formal logics that include conditionals much more expressive and nuanced
than the material conditional. (Reliance on conditional branching in standar
programming languages is nothing more than reliance upon the material
conditional.) For example, even the well-known trolley-problem cases (in
which, to save multiple lives, one can either redirect a train, killing one
person in the process, or directly stop the train by throwing someone in front
of it), which are not exactly complicated formally speaking, require, when
analyzed informally but systematically, as indicated e.g. by Mikhail (2011),
counterfactuals.

9This stems from the fact that theorem proving in just first-order logic is
enough to simulate any Turing-level computation; see e.g. (Boolos, Burgess
& Jeffrey 2007, Chapter 11).
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Syntax

S ::=
Object | Agent | Self @ Agent | ActionType | Action v Event |

Moment | Boolean | Fluent | Numeric

f ::=

action : Agent⇥ActionType ! Action

initially : Fluent ! Boolean

holds : Fluent⇥Moment ! Boolean

happens : Event⇥Moment ! Boolean

clipped : Moment⇥Fluent⇥Moment ! Boolean

initiates : Event⇥Fluent⇥Moment ! Boolean

terminates : Event⇥Fluent⇥Moment ! Boolean

prior : Moment⇥Moment ! Boolean

interval : Moment⇥Boolean

⇤ : Agent ! Self

payoff : Agent⇥ActionType⇥Moment ! Numeric

t ::= x : S | c : S | f (t1 , . . . , tn)

f ::=

t : Boolean | ¬f | f^y | f_y |

P(a, t,f) | K(a, t,f) | C(t,f) | S(a,b, t,f) | S(a, t,f)

B(a, t,f) | D(a, t,holds( f , t0)) | I(a, t,happens(action(a⇤ ,a), t0))

O(a, t,f,happens(action(a⇤ ,a), t0))

Rules of Inference

C(t,P(a, t,f)! K(a, t,f))
[R1 ]

C(t,K(a, t,f)! B(a, t,f))
[R2 ]

C(t,f) t  t1 . . . t  tn

K(a1 , t1 , . . .K(an , tn ,f) . . .)
[R3 ]

K(a, t,f)

f
[R4 ]

C(t,K(a, t1 ,f1 ! f2))! K(a, t2 ,f1)! K(a, t3 ,f2)
[R5 ]

C(t,B(a, t1 ,f1 ! f2))! B(a, t2 ,f1)! B(a, t3 ,f2)
[R6 ]

C(t,C(t1 ,f1 ! f2))! C(t2 ,f1)! C(t3 ,f2)
[R7 ]

C(t,8x. f ! f[x 7! t])
[R8 ]

C(t,f1 $ f2 ! ¬f2 ! ¬f1)
[R9 ]

C(t, [f1 ^ . . .^fn ! f]! [f1 ! . . .! fn ! y])
[R10 ]

B(a, t,f) f ! y

B(a, t,y)
[R11a ]

B(a, t,f) B(a, t,y)

B(a, t,y^f)
[R11b ]

S(s,h, t,f)

B(h, t,B(s, t,f))
[R12 ]

I(a, t,happens(action(a⇤ ,a), t0))

P(a, t,happens(action(a⇤ ,a), t))
[R13 ]

B(a, t,f) B(a, t,O(a⇤ , t,f,happens(action(a⇤ ,a), t0)))

O(a, t,f,happens(action(a⇤ ,a), t0))

K(a, t,I(a⇤ , t,happens(action(a⇤ ,a), t0)))
[R14 ]

f $ y

O(a, t,f,g)$ O(a, t,y,g)
[R15 ]

1

3
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are undertaking within a view of logic that allows a particular
logical system to be positioned relative to three dimensions, which
correspond to the three arrows shown in Figure 2. We have positioned
DCEC ⇤within Figure 2; it’s location is indicated by the black dot
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of increasing expressivity that ranges from expressive extensional
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an overview, see Goble 2001). Intensional operators like these are
first-class elements of the language for DCEC ⇤. This language is
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Fig. 2. Locating DCEC ⇤in “Three-Ray” Leibnizian Universe

The final layer in our hierarchy is built upon an even more expres-
sive logic: DCEC ⇤

CL. The subscript here indicates that distinctive
elements of the branch of logic known as conditional logic are
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Fig. 3. Pictorial Overview of the Situation Now The first layer, U, is, as
said in the main text, inspired by UIMA; the second layer is based on what
we call analogico-deductive reasoning for ethics; the third on the “deontic
cognitive event calculus” with a indirect indexical; and the fourth like the
third except that the logic in question includes aspects of conditional logic.
(Robot schematic from Aldebaran Robotics’ user manual for Nao. The RAIR
Lab has a number of Aldebaran’s impressive Nao robots.)

included.8 Without these elements, the only form of a conditional
used in our hierarchy is the material conditional; but the material
conditional is notoriously inexpressive, as it cannot represent coun-
terfactuals like:

If the robot had been more empathetic, Officer Smith would have thrived.

While elaborating on this architecture or any of the four layers
is beyond the scope of the paper, we do note that DCEC ⇤(and a
fortiori DCEC ⇤

CL) has facilities for representing and reasoning over
modalities and self-referential statements that no other computational
logic enjoys; see (Bringsjord & Govindarajulu 2013) for a more in-
depth treatment.

B. Augustinian Definition, Formal Version
We view a robot abstractly as a robotic substrate rs on which we
can install modules {m1,m2, . . . ,mn}. The robotic substrate rs would
form an immutable part of the robot and could neither be removed
nor modified. We can think of rs as akin to an “operating system”
for the robot. Modules correspond to functionality that can be added
to robots or removed from them. Associated with each module mi
is a knowledge-base KBmi that represents the module. The substrate
also has an associated knowledge-base KBrs. Perhaps surprisingly,
we don’t stipulate that the modules are logic-based; the modules
could internally be implemented using computational formalisms (e.g.
neural networks, statistical AI) that at the surface level seem far away
from formal logic. No matter what the underlying implementation of
a module is, if we so wished we could always talk about modules
in formal-logic terms.9 This abstract view lets us model robots that

8Though written rather long ago, (Nute 1984) is still a wonderful intro-
duction to the sub-field in formal logic of conditional logic. In the final
analysis, sophisticated moral reasoning can only be accurately modeled for
formal logics that include conditionals much more expressive and nuanced
than the material conditional. (Reliance on conditional branching in standar
programming languages is nothing more than reliance upon the material
conditional.) For example, even the well-known trolley-problem cases (in
which, to save multiple lives, one can either redirect a train, killing one
person in the process, or directly stop the train by throwing someone in front
of it), which are not exactly complicated formally speaking, require, when
analyzed informally but systematically, as indicated e.g. by Mikhail (2011),
counterfactuals.

9This stems from the fact that theorem proving in just first-order logic is
enough to simulate any Turing-level computation; see e.g. (Boolos, Burgess
& Jeffrey 2007, Chapter 11).
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Syntax

S ::=
Object | Agent | Self @ Agent | ActionType | Action v Event |

Moment | Boolean | Fluent | Numeric

f ::=

action : Agent⇥ActionType ! Action

initially : Fluent ! Boolean

holds : Fluent⇥Moment ! Boolean

happens : Event⇥Moment ! Boolean

clipped : Moment⇥Fluent⇥Moment ! Boolean

initiates : Event⇥Fluent⇥Moment ! Boolean

terminates : Event⇥Fluent⇥Moment ! Boolean

prior : Moment⇥Moment ! Boolean

interval : Moment⇥Boolean

⇤ : Agent ! Self

payoff : Agent⇥ActionType⇥Moment ! Numeric

t ::= x : S | c : S | f (t1 , . . . , tn)

f ::=

t : Boolean | ¬f | f^y | f_y |

P(a, t,f) | K(a, t,f) | C(t,f) | S(a,b, t,f) | S(a, t,f)

B(a, t,f) | D(a, t,holds( f , t0)) | I(a, t,happens(action(a⇤ ,a), t0))

O(a, t,f,happens(action(a⇤ ,a), t0))

Rules of Inference

C(t,P(a, t,f)! K(a, t,f))
[R1 ]

C(t,K(a, t,f)! B(a, t,f))
[R2 ]

C(t,f) t  t1 . . . t  tn

K(a1 , t1 , . . .K(an , tn ,f) . . .)
[R3 ]

K(a, t,f)

f
[R4 ]

C(t,K(a, t1 ,f1 ! f2))! K(a, t2 ,f1)! K(a, t3 ,f2)
[R5 ]

C(t,B(a, t1 ,f1 ! f2))! B(a, t2 ,f1)! B(a, t3 ,f2)
[R6 ]

C(t,C(t1 ,f1 ! f2))! C(t2 ,f1)! C(t3 ,f2)
[R7 ]

C(t,8x. f ! f[x 7! t])
[R8 ]

C(t,f1 $ f2 ! ¬f2 ! ¬f1)
[R9 ]

C(t, [f1 ^ . . .^fn ! f]! [f1 ! . . .! fn ! y])
[R10 ]

B(a, t,f) f ! y

B(a, t,y)
[R11a ]

B(a, t,f) B(a, t,y)

B(a, t,y^f)
[R11b ]

S(s,h, t,f)

B(h, t,B(s, t,f))
[R12 ]

I(a, t,happens(action(a⇤ ,a), t0))

P(a, t,happens(action(a⇤ ,a), t))
[R13 ]

B(a, t,f) B(a, t,O(a⇤ , t,f,happens(action(a⇤ ,a), t0)))

O(a, t,f,happens(action(a⇤ ,a), t0))

K(a, t,I(a⇤ , t,happens(action(a⇤ ,a), t0)))
[R14 ]

f $ y

O(a, t,f,g)$ O(a, t,y,g)
[R15 ]
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cognitive event calculus” with a indirect indexical; and the fourth like the
third except that the logic in question includes aspects of conditional logic.
(Robot schematic from Aldebaran Robotics’ user manual for Nao. The RAIR
Lab has a number of Aldebaran’s impressive Nao robots.)

included.8 Without these elements, the only form of a conditional
used in our hierarchy is the material conditional; but the material
conditional is notoriously inexpressive, as it cannot represent coun-
terfactuals like:

If the robot had been more empathetic, Officer Smith would have thrived.

While elaborating on this architecture or any of the four layers
is beyond the scope of the paper, we do note that DCEC ⇤(and a
fortiori DCEC ⇤

CL) has facilities for representing and reasoning over
modalities and self-referential statements that no other computational
logic enjoys; see (Bringsjord & Govindarajulu 2013) for a more in-
depth treatment.

B. Augustinian Definition, Formal Version
We view a robot abstractly as a robotic substrate rs on which we
can install modules {m1,m2, . . . ,mn}. The robotic substrate rs would
form an immutable part of the robot and could neither be removed
nor modified. We can think of rs as akin to an “operating system”
for the robot. Modules correspond to functionality that can be added
to robots or removed from them. Associated with each module mi
is a knowledge-base KBmi that represents the module. The substrate
also has an associated knowledge-base KBrs. Perhaps surprisingly,
we don’t stipulate that the modules are logic-based; the modules
could internally be implemented using computational formalisms (e.g.
neural networks, statistical AI) that at the surface level seem far away
from formal logic. No matter what the underlying implementation of
a module is, if we so wished we could always talk about modules
in formal-logic terms.9 This abstract view lets us model robots that

8Though written rather long ago, (Nute 1984) is still a wonderful intro-
duction to the sub-field in formal logic of conditional logic. In the final
analysis, sophisticated moral reasoning can only be accurately modeled for
formal logics that include conditionals much more expressive and nuanced
than the material conditional. (Reliance on conditional branching in standar
programming languages is nothing more than reliance upon the material
conditional.) For example, even the well-known trolley-problem cases (in
which, to save multiple lives, one can either redirect a train, killing one
person in the process, or directly stop the train by throwing someone in front
of it), which are not exactly complicated formally speaking, require, when
analyzed informally but systematically, as indicated e.g. by Mikhail (2011),
counterfactuals.

9This stems from the fact that theorem proving in just first-order logic is
enough to simulate any Turing-level computation; see e.g. (Boolos, Burgess
& Jeffrey 2007, Chapter 11).
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Syntax

S ::=
Object | Agent | Self @ Agent | ActionType | Action v Event |

Moment | Boolean | Fluent | Numeric

f ::=

action : Agent⇥ActionType ! Action

initially : Fluent ! Boolean

holds : Fluent⇥Moment ! Boolean

happens : Event⇥Moment ! Boolean

clipped : Moment⇥Fluent⇥Moment ! Boolean

initiates : Event⇥Fluent⇥Moment ! Boolean

terminates : Event⇥Fluent⇥Moment ! Boolean

prior : Moment⇥Moment ! Boolean

interval : Moment⇥Boolean

⇤ : Agent ! Self

payoff : Agent⇥ActionType⇥Moment ! Numeric

t ::= x : S | c : S | f (t1 , . . . , tn)

f ::=

t : Boolean | ¬f | f^y | f_y |

P(a, t,f) | K(a, t,f) | C(t,f) | S(a,b, t,f) | S(a, t,f)

B(a, t,f) | D(a, t,holds( f , t0)) | I(a, t,happens(action(a⇤ ,a), t0))

O(a, t,f,happens(action(a⇤ ,a), t0))

Rules of Inference

C(t,P(a, t,f)! K(a, t,f))
[R1 ]

C(t,K(a, t,f)! B(a, t,f))
[R2 ]

C(t,f) t  t1 . . . t  tn

K(a1 , t1 , . . .K(an , tn ,f) . . .)
[R3 ]

K(a, t,f)

f
[R4 ]

C(t,K(a, t1 ,f1 ! f2))! K(a, t2 ,f1)! K(a, t3 ,f2)
[R5 ]

C(t,B(a, t1 ,f1 ! f2))! B(a, t2 ,f1)! B(a, t3 ,f2)
[R6 ]

C(t,C(t1 ,f1 ! f2))! C(t2 ,f1)! C(t3 ,f2)
[R7 ]

C(t,8x. f ! f[x 7! t])
[R8 ]

C(t,f1 $ f2 ! ¬f2 ! ¬f1)
[R9 ]

C(t, [f1 ^ . . .^fn ! f]! [f1 ! . . .! fn ! y])
[R10 ]

B(a, t,f) f ! y

B(a, t,y)
[R11a ]

B(a, t,f) B(a, t,y)

B(a, t,y^f)
[R11b ]

S(s,h, t,f)

B(h, t,B(s, t,f))
[R12 ]

I(a, t,happens(action(a⇤ ,a), t0))

P(a, t,happens(action(a⇤ ,a), t))
[R13 ]

B(a, t,f) B(a, t,O(a⇤ , t,f,happens(action(a⇤ ,a), t0)))

O(a, t,f,happens(action(a⇤ ,a), t0))

K(a, t,I(a⇤ , t,happens(action(a⇤ ,a), t0)))
[R14 ]

f $ y

O(a, t,f,g)$ O(a, t,y,g)
[R15 ]

1

3

always position some particular work he and likeminded collaborators
are undertaking within a view of logic that allows a particular
logical system to be positioned relative to three dimensions, which
correspond to the three arrows shown in Figure 2. We have positioned
DCEC ⇤within Figure 2; it’s location is indicated by the black dot
therein, which the reader will note is quite far down the dimension
of increasing expressivity that ranges from expressive extensional
logics (e.g., FOL and SOL), to logics with intensional operators for
knowledge, belief, and obligation (so-called philosophical logics; for
an overview, see Goble 2001). Intensional operators like these are
first-class elements of the language for DCEC ⇤. This language is
shown in Figure 1.
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C(t,8x. f ! f[x �! t])
[R8 ]
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Fig. 3. Pictorial Overview of the Situation Now The first layer, U, is, as
said in the main text, inspired by UIMA; the second layer is based on what
we call analogico-deductive reasoning for ethics; the third on the “deontic
cognitive event calculus” with a indirect indexical; and the fourth like the
third except that the logic in question includes aspects of conditional logic.
(Robot schematic from Aldebaran Robotics’ user manual for Nao. The RAIR
Lab has a number of Aldebaran’s impressive Nao robots.)

included.8 Without these elements, the only form of a conditional
used in our hierarchy is the material conditional; but the material
conditional is notoriously inexpressive, as it cannot represent coun-
terfactuals like:

If the robot had been more empathetic, Officer Smith would have thrived.

While elaborating on this architecture or any of the four layers
is beyond the scope of the paper, we do note that DCEC ⇤(and a
fortiori DCEC ⇤

CL) has facilities for representing and reasoning over
modalities and self-referential statements that no other computational
logic enjoys; see (Bringsjord & Govindarajulu 2013) for a more in-
depth treatment.

B. Augustinian Definition, Formal Version
We view a robot abstractly as a robotic substrate rs on which we
can install modules {m1,m2, . . . ,mn}. The robotic substrate rs would
form an immutable part of the robot and could neither be removed
nor modified. We can think of rs as akin to an “operating system”
for the robot. Modules correspond to functionality that can be added
to robots or removed from them. Associated with each module mi
is a knowledge-base KBmi that represents the module. The substrate
also has an associated knowledge-base KBrs. Perhaps surprisingly,
we don’t stipulate that the modules are logic-based; the modules
could internally be implemented using computational formalisms (e.g.
neural networks, statistical AI) that at the surface level seem far away
from formal logic. No matter what the underlying implementation of
a module is, if we so wished we could always talk about modules
in formal-logic terms.9 This abstract view lets us model robots that

8Though written rather long ago, (Nute 1984) is still a wonderful intro-
duction to the sub-field in formal logic of conditional logic. In the final
analysis, sophisticated moral reasoning can only be accurately modeled for
formal logics that include conditionals much more expressive and nuanced
than the material conditional. (Reliance on conditional branching in standar
programming languages is nothing more than reliance upon the material
conditional.) For example, even the well-known trolley-problem cases (in
which, to save multiple lives, one can either redirect a train, killing one
person in the process, or directly stop the train by throwing someone in front
of it), which are not exactly complicated formally speaking, require, when
analyzed informally but systematically, as indicated e.g. by Mikhail (2011),
counterfactuals.

9This stems from the fact that theorem proving in just first-order logic is
enough to simulate any Turing-level computation; see e.g. (Boolos, Burgess
& Jeffrey 2007, Chapter 11).
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always position some particular work he and likeminded collaborators
are undertaking within a view of logic that allows a particular
logical system to be positioned relative to three dimensions, which
correspond to the three arrows shown in Figure 2. We have positioned
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included.8 Without these elements, the only form of a conditional
used in our hierarchy is the material conditional; but the material
conditional is notoriously inexpressive, as it cannot represent coun-
terfactuals like:

If the robot had been more empathetic, Officer Smith would have thrived.

While elaborating on this architecture or any of the four layers
is beyond the scope of the paper, we do note that DCEC ⇤(and a
fortiori DCEC ⇤

CL) has facilities for representing and reasoning over
modalities and self-referential statements that no other computational
logic enjoys; see (Bringsjord & Govindarajulu 2013) for a more in-
depth treatment.

B. Augustinian Definition, Formal Version
We view a robot abstractly as a robotic substrate rs on which we
can install modules {m1,m2, . . . ,mn}. The robotic substrate rs would
form an immutable part of the robot and could neither be removed
nor modified. We can think of rs as akin to an “operating system”
for the robot. Modules correspond to functionality that can be added
to robots or removed from them. Associated with each module mi
is a knowledge-base KBmi that represents the module. The substrate
also has an associated knowledge-base KBrs. Perhaps surprisingly,
we don’t stipulate that the modules are logic-based; the modules
could internally be implemented using computational formalisms (e.g.
neural networks, statistical AI) that at the surface level seem far away
from formal logic. No matter what the underlying implementation of
a module is, if we so wished we could always talk about modules
in formal-logic terms.9 This abstract view lets us model robots that

8Though written rather long ago, (Nute 1984) is still a wonderful intro-
duction to the sub-field in formal logic of conditional logic. In the final
analysis, sophisticated moral reasoning can only be accurately modeled for
formal logics that include conditionals much more expressive and nuanced
than the material conditional. (Reliance on conditional branching in standar
programming languages is nothing more than reliance upon the material
conditional.) For example, even the well-known trolley-problem cases (in
which, to save multiple lives, one can either redirect a train, killing one
person in the process, or directly stop the train by throwing someone in front
of it), which are not exactly complicated formally speaking, require, when
analyzed informally but systematically, as indicated e.g. by Mikhail (2011),
counterfactuals.

9This stems from the fact that theorem proving in just first-order logic is
enough to simulate any Turing-level computation; see e.g. (Boolos, Burgess
& Jeffrey 2007, Chapter 11).
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