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E-Housekeeping Pts, Redux

• Must input your RIN.  (This is your ID at 
your university.)

• Make sure OS fully up-to-date.

• Make sure browser fully up-to-date.

• Chrome best (but I use Safari :) ).

• Always work in the same browser window 
with multiple tabs; must do this with email 
and HyperGrader® & HyperSlate®.



Logic-and-AI in the News, 
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Formal Logic to Measure Hardness of Jobs, 
With an Eye to Jobe Displacement by AIs …
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Logically speaking, what’s innate in you, & 
what should be “innate” in a cognitive robot?

This:   art d’infaillibilité ι ℒ3 + ι μℒ3 +
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PERI.2 “Pick up a sphere with a color property 
that matches one object a has, & prove 
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Let’s win some trophies in HG:HS 
…



Reductio …



–G. H. Hardy

“Reductio ad absurdum, which Euclid loved so 
much, is one of a mathematician’s finest weapons.  
It is a far finer gambit than any chess gambit:  a 
chess player may offer the sacrifice of a pawn or 
even a piece, but a mathematician offers the game.” 



A Greek-shocking Example …
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What are rational numbers?
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such that we have a numerator p and a non-zero 
denominator. 

• Rational numbers are a subset of real numbers!
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p

q
<latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit><latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit><latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit>



What are rational numbers?
• Any number that can be expressed in the form of             

such that we have a numerator p and a non-zero 
denominator. 

• Rational numbers are a subset of real numbers!

• Examples of irrational numbers?

p

q
<latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit><latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit><latexit sha1_base64="wgdOTsBURTntJpkDMU0eoBw650I=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtIQ9lsN+3SzW7c3Qgl5Gd48aDi1X/jzX/jts1BWx8MPN6bYWZelHKmjet+O5WV1bX1jepmbWt7Z3evvn/woGWmCPWJ5FJ1I6wpZ4L6hhlOu6miOIk47UTjm6nfeaJKMynuzSSlYYKHgsWMYGOloBcrTPK0yB+Lfr3hNt0Z0DLxStKAEu1+/as3kCRLqDCEY60Dz01NmGNlGOG0qPUyTVNMxnhIA0sFTqgO89nJBTqxygDFUtkSBs3U3xM5TrSeJJHtTLAZ6UVvKv7nBZmJL8OciTQzVJD5ojjjyEg0/R8NmKLE8IklmChmb0VkhG0KxqZUsyF4iy8vE/+sedV0784bresyjSocwTGcggcX0IJbaIMPBCQ8wyu8OcZ5cd6dj3lrxSlnDuEPnM8fYyyRhA==</latexit>

p
2

<latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit>





Prove that:



Prove that:
p
2

<latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit>



Prove that:
p
2

<latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit><latexit sha1_base64="eaQNQENQGoHK9B+awuZhUywg7xY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN6KXjxWsLbQhrLZbtqlm026OxFK6J/w4kHFq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95ksYx1O6CGS6F4EwVK3k40p1EgeSsY3c781hPXRsTqAScJ9yM6UCIUjKKV2l0z1pjVpr1yxa26c5BV4uWkAjkavfJXtx+zNOIKmaTGdDw3QT+jGgWTfFrqpoYnlI3ogHcsVTTixs/m907JmVX6JIy1LYVkrv6eyGhkzCQKbGdEcWiWvZn4n9dJMbzyM6GSFLlii0VhKgnGZPY86QvNGcqJJZRpYW8lbEg1ZWgjKtkQvOWXV0mzVr2uuvcXlfpNnkYRTuAUzsGDS6jDHTSgCQwkPMMrvDlj58V5dz4WrQUnnzmGP3A+fwCvNo/t</latexit>

is irrational



(high-school textbook)
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ℚ+
ℕ
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And now, what are prime numbers?
• A number that can be divided by 

only two numbers, one and itself.  

• Must be a whole number. 

• Example: 2,3,5,7……
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And recall:  Euclidean “Magic”

Notice that this proof uses two applications of 
indirect proof, and one application of proof by cases.

Study it word by word until you endorse it with your very soul — 
and consider variants on this theorem as conjectures that you 

yourself can attempt to settle!

(What is proof by cases in HyperSlate®?)



Are we supposed to understand 
indirect proof = proof by 
contradiction = reductio ad 
absurdum = reductio in high school?



Are we supposed to understand 
indirect proof = proof by 
contradiction = reductio ad 
absurdum = reductio in high school?

Affirmative.



From Algebra 2 in High School …
(Pearson Common-Core Compliant Textbook)
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        Author = {R. C. Moore}, 
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Can you create a formal proof in HyperSlate®?

(A very 
important 
paper.)





Formal definition; 
you may prefer to 
avoid, but :) … 

Ask questions if 
need be!  Thx!



Explosion

PC  ⊢  ✓

GIVEN. φ ∧ ¬φ
{GIVEN} Assume ✓

GOAL. ψ
{GIVEN}



Explosion: Partial Proof Plan



GreenCheeseMoon1

PC ⊢ ✓

GOAL. G
{GIVEN}

GIVEN. ¬(P → (Q → P))
{GIVEN} Assume ✓



GreenCheeseMoon1:  Partial Proof Plan

Sub-Proof Here



Interlude:  

HyperSlate® & High School Geometry: 
A Glimpse Ahead …
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Geometry Reduced to Formal Logic



Geometry Reduced to Formal Logic
This is kooky, because 
what justifies an arrow?! 
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Part II of Class:  J Oswald’s Strategies


