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McCarthy's idea of proof checking
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Popular modern proof assistants
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Example of formal proof in Isabelle mi


https://en.wikipedia.org/wiki/Isabelle_(proof_assistant)
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Example of theorem library in Lean



https://terrytao.wordpress.com/2023/11/18/formalizing-the-proof-of-pfr-in-lean4-using-blueprint-a-short-tour/
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Math word problems: MATH dataset
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Chain-of-thought prompting
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Self-consistency for answer voting
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False positive issue in verifier model
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Model verify before answer voting
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Enhancement with process-supervise tralnmg
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Beyond computation problems
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Math: Google DeepMind’s AlphaProof

Score on IMO 2024 problems
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AlphaProof’s training pipeline
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Seed-Prover at IMO 2025
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Performance Across Benchmarks
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Task 1: premise selection
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Task 2: proof-step generation
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Task 3: whole-proof generation
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Tasks 4 & 5: autoformalization & conjecturing
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Monte-Carlo tree search (DeepSeek-Prover)

(a) /-- Compute the sum of all the roots of $(2x+3)(x-4)+(2x+3) (x-6)=0%.
Show that it is 7/2.-/
theorem amc12a_2002_pl (f : € = €) (he :
(2 x x +3) * (x - 6)) (h : Fintype (+
3y in (f-*' {@}).toFinset, y =7 / 2
- we show that the roots of the polynom
: (f-1' {0}).toFinset = {-(3 / 2 :

(@)

Vx, fx=1(2%xx+3)*(x-4)+
(}H

al are -3/2 and 5.
€), (5: O} := by

simp only [Set.mem_toFinset, Set.mem_singleton_iff, Set.mem_preimage,
Set.mem_setOf, Finset.mem_insert, Finset.mem_: on]

Expansion

(b) caxss
(x —4) + (2% x+3) x (x -6)
: Fintype t(f -*' {@})
rw [he -
constructor
+ intro h
-- We solve the equation (2x + 3)[2x - 10]
have : (2 % x +3) * (x -4 +x -6) =
by linear_combination h
—- This gives us two cases to solve
cases' eq_zero_or_eq_zero_of_mul_eq_zero this
with h1 h2
« —— Case 1: 2x + 3 =0
left

=-(3/2)vx=5

-
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