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Logic-and-Al in the news



The part of Navier-Stokes no
one Is talking about

Posted on 9 September 2026 by John

Yesterday OpenAl announced a proof that settled a long-standing question about the
Navier-Stokes equations from fluid dynamics. The announcement has created a lot of
buzz, as one would expect. But there's an aspect of OpenAl’'s work that | haven't seen
anyone talk about: they posted a Lean 4 formal proof at the same time as their

conventional human-readable proof.

Quite a few other mathematical conjectures have been settled recently using Al, and

these have also been accompanied with formal proofs, using Lean 4 in particular.

Until very recently, generating machine-verifiable formal proofs has been

excruciatingly tedious. In 2005, Henk Barendregt and Freek Wiedijk wrote

To give an indication of how much work is needed for formalisation, we
estimate that it takes approximately one work-week (five work-days of
eight work-hours) to formalise one page from an undergraduate

Mmathematics textbook.




The Propositional
Calculus ...
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Chapter 7 Logical Agents

Sentence AtomicSentence | ComplexSentence
AtomicSentence True| False| P| Q| R| ...
ComplexSentence ( Sentence)
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OPERATOR PRECEDENCE - \,V, =, &

Figure 7.7 A BNF (Backus—Naur Form) grammar of sentences in propositional logic, along
with operator precedences, from highest to lowest.

Figure 7.7 gives a formal grammar of propositional logic. (BNF notation is explained on
page 1030.) The BNF grammar is augmented with an operator precedence list to remove am-
biguity when multiple operators are used. The “not” operator (—) has the highest precedence,
which means that in the sentence ~A A B the — binds most tightly, giving us the equivalent
of (mA) A B rather than —(A A B). (The notation for ordinary arithmetic is the same: —2 + 4
is 2, not —=6.) When appropriate, we also use parentheses and square brackets to clarify the
intended sentence structure and improve readability.

7.4.2 Semantics

Having specified the syntax of propositional logic, we now specify its semantics. The se-
mantics defines the rules for determining the truth of a sentence with respect to a particular
model. In propositional logic, a model simply sets the truth value—true or false—for every
proposition symbol. For example, if the sentences in the knowledge base make use of the
proposition symbols P 5, P, and P; j, then one possible model is
my = {P1a=false, P»»=false, Py | =true} .

With three proposition symbols, there are 2* =8 possible models—exactly those depicted
in Figure 7.5. Notice, however, that the models are purely mathematical objects with no
necessary connection to wumpus worlds. Py is just a symbol; it might mean “there is a pit
in [1,2]” or “I'm in Paris today and tomorrow.”

The semantics for propositional logic must specify how to compute the truth value of any
sentence, given a model. This is done recursively. All sentences are constructed from atomic
sentences and the five connectives; therefore, we need to specify how to compute the truth
of atomic sentences and how to compute the truth of sentences formed with each of the five
connectives. Atomic sentences are easy:

 True is true in every model and False is false in every model.
* The truth value of every other proposition symbol must be specified directly in the
model. For example, in the model m given earlier, Py > is false.




Zoombinis! ...



Palette for Prop-Calc Binary Vectors




A Prop-Calc Binary Vector, Built




The Formal Language of the
Propositional Calculus

CHAPTER 2. PROPOSITIONAL CALCULUS 32
Syntax Formula Type Sample Representation
P,P,,P;,Q,Q,,... Atomic Formulas “Larry is lucky.” as L
) Negation “Gary isn't lucky.” as -Lg
Q1A...AQp Conjunction “Both Larry and Carl are lucky.” asL; AL,
@1V...VQp Disjunction “Either Billy is lucky or Alvin is.” as L, v Lg
@ — Y Conditional (Implication) “If Ron is lucky, so is Frank.” as L, —L¢
Q— Y Biconditional (Coimplication)  “Tim is lucky if and only if Kim is.” as L;«— Ly

Table 2.1: Syntax of the Propositional Calculus. Note that ¢, ¢, and ¢; stand for
arbitrary formulas.



The Formal Language

(presented as formal grammar)

Formula = AtomicFormula

| (Formula Connective Formula)
| = Formula

AtomicFormula = Py | Py | P3| ...

Connective = Al V| = |



As S-expressions

Formula = AtomicFormula

| (Formula Connective Formula)
= Formula

AtomicFormula = Py | Py | P3| ...

Connective = A| V| = | <

p P bradywillbeback P26

(not p) (not P) (not P26)

(and P Q) (Cor P Q) (1f P Q) (1ff P Q)



Moriarty Bomb
Challenge #2 ...



Do in HyperSlate® ...




More Expressive Formal Language:
Pure Predicate Calculus ...






Better Formal Language: Pure Predicate Calculus
(presented via formal grammar)

Formula = AtomicFormula
| (Formula Connective Formula)
| = Formula

AtomicFormula = (Predicate Term; ... Termy)

Term = (Function Termy ... Termy)
| Constant
| Variable

Connective = A| V| = |

Predicate = P |P|P...
Constant = c¢1|co|cs ...
Variable = vy | v |vsg ...
Function = filfe|fs --.



The PC (Provability) Oracle

Ok, to HyperSlate® for some exploration ...



The Infamous “NYS 3”
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Again,
Logistics for Registration
etc ...



The Starting Code to Purchase in Bookstore

Once seal broken
Your code for starting the registration process is: on enve|ope NO

return. Remember
from first class, any

To access HyperGrader, HyperSlate, the license agreement,

and to obtain the textbook LAMA-BDLA, go to:: reservatlons’ Opt

out of ILBAI

https://rpi.logicamodernapproach.com

Ihe emall address you enter Is case-sensitive!

Your OS5 and browser must be fully up-to-date; Chrome
s the best choice, browser-wise (though | use Safari ;) ).

Watch that the link emailed to you doesn't end up being classified as spam.




Now for live tutorial
etc on this ...



Kunstig intelligens bor vaere logisk!



