
On the arithmetic of automated
theorem proving

Open Mathematics Collaboration∗†

August 15, 2020

Abstract

We propose a model to assign prime numbers to axioms and theorems,
then by comparing equivalent numbers, it results in new equivalent
theorems.
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Introduction

4. We apply [1] in [2].

Definitions

5. [3]

6. i, j ∈ N = {1, 2, 3, ...}

7. pi = primes

8. ≡ assignment of a number to an axiom or theorem

9. ∼ equivalence

10. c = pi ⋅ pj means the axioms assigned to pi, pj prove the theorem as-
signed to c.

The arithmetic model

11. Insert the axioms and theorems into the machine.

12. For each axiom, it is assigned a different prime number.

13. For each theorem, it is assigned a composite number, the product
of the primes assigned to the axioms that prove the theorem.

14. Ask the machine to find all equivalent primes.

Example

15. The following sections present the Arithmetic Model applied to the
theorem in [2].
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Theorem

16. (S = rectangular band)↔ (∀a, b ∈ S ∶ (ab = ba)→ (a = b))

The numbers and their meaning

17. 2 ≡ (∀a, b ∈ S ∶ ab = ba)

18. 3 ≡ (∀a, b ∈ S ∶ a = b)

19. 5 ≡ (2→ 3) ≡ nowhere commutative

20. 7 ≡ (∀x ∈ S ∶ x2 = x) ≡ idempotent

21. 11 ≡ (∀a, b, c ∈ S ∶ abc = ac)

22. (7 ⋅ 11) ≡ rectangular band

23. 13 ≡ ((7 ⋅ 11)→ (5))

24. 17 ≡ ((5)→ (7 ⋅ 11))

25. (13 ⋅ 17) ≡ ((7 ⋅ 11)↔ (5))

26. N1 ≡ (∃L,R ∶ S ≅ L ×R) [3]

27. N2 ≡ ((S ≅ A ×B) ∧ (A,B ≠ ∅) ∧ ((a1, b1)(a2, b2) = (a1, b2))) [3]

28. 23 ≡ (7 ⋅ 11 ∼ N1)

29. 29 ≡ (7 ⋅ 11 ∼ N2)

Input

30. I = {2, 3, 5, 7, 11, 7 ⋅ 11, 13, 17, 13 ⋅ 17,N1,N2, 23, 29}
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Output

31. N1 ∼ N2

32. O = [7 ⋅ 11] = {7 ⋅ 11,N1,N2}

33. Since O is an equivalence class,

7 ⋅ 11 ∼ N1 ∼ N2,

meaning all three theorems are equivalent.

What’s next?

34. Add a huge number of mathematical axioms and theorems.

35. Ask the machine to calculate all possible equivalences.

Final Remarks

36. This may sound trivial since it is the first example.

37. Having a knowledge base with thousands of results, new insights and
theorems could emerge from the machine.

Open Invitation

Review, add content, and co-author this paper [4, 5]. Join the Open
Mathematics Collaboration (https://bit.ly/ojmp-slack). Send your
contribution to mplobo@uft.edu.br.

Open Science

The latex file for this paper together with other supplementary files
are available [6].
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