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* A Kernel of Truth, Pierre-Marie Pédrot (Galinette, INRIA)
In this talk we will dive into the innards of a proof assistant based on type theory. We will focus more precisely on the
technical constraints that this foundational setting generates, notably about the importance of computation at large.
Contrarily to the dry and out-of-fashion feeling that this kind of topic may convey, it actually is a lively research area
with many consequences, both for design and usage of such software.
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* Formalizing Premium Calculation of Life Insurance, (BN (SOMPO O F:h b 4d)
Calculating premiums of life insurance is not an easy task. It requires mortality rates, interest rates, and future
projections. The area of numerical analysis of insurance is called actuarial science. 1 report the ongoing work of
formalization of life insurance mathematics, which is the life insurance part of the actuarial science.
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Verification of the Garsia-Wachs algorithm, IR (EBOR BT EH)

The Garsia-Wachs algorithm is an algorithm for finding a binary leaf tree with a given leaf sequence whose cost is as
small as possible, where the cost is the sum of the costs associated with the leaf labels weighted by the depths of the
leaves. The algorithm, along with a proof of correctness due to Kingston, is given in Knuth’s The Art of Computer
Programming, Vol. 3. I outline a formalization of this correctness proof in Dafny and make a few observations about
the algorithm.
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* Automated Theorem Proving by HyperTree Proof Search with Retrieval-Augmented Tactic Generator, [EHA] (FA)
We developed an automated theorem proving system using a large language model (LLM). The LLM generates proofs
(precisely, sequences of tactics) by interacting with the Lean theorem prover. Generation of the tactic sequences is based
on a Monte Carlo tree search called HyperTree Proof Search (HTPS) combined with a retrieval-augmented generator
(RAG) called ReProver.
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Complete graphs and independence numbers, ' JI|[ESC (i ERY)

I will report on an ongoing formalization of graph-theoretic invariants. This is a continuation of the work presented at
TPP2023, this time expanded by complete graphs and their characterization by independence numbers of graphs. This
is a joint work with Kazunori Matsuda and Yosuke Tsuji.
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It is well-known that the set A of open terms of type-free A-calculus dose not behave naturally when we regard A as
an algebra equipped with the operation of function application. For example, the standard translation of A-terms into
combinatory terms does not admit the € -rule of the A-calculus. In this talk, we will introduce a modified version of the
A-calculus without the €-rule but can prove exactly the same set of equations (under the P -equality) as those provable
in the original A-calculus. We proved our main results in Coq. (Joint work with Keisuke Nakano (Tohoku University))

ZF+7 AC DM IP JEHEAEH O Isabelle/ZF 12 & 23Uk, AHRKE (FALKZEREBEEHREIEH R

We formalize the relative consistency proof of ZF+— AC using Isabelle/ZF proof assistant. Our approach assumes the
existence of a transitive countable model of ZF and uses forcing to construct a symmetric extension which is a model
of ZF+— AC. We show that the symmetric extension satisfies ZF+— AC by formalizing a relativized forcing relation
based on the formalization of forcing by Gunther et al.
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A Formalization of Prokhorov’s Theorem in Isabelle/HOL, *FHEEF (BREAZEKRY)
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On Representability of Multiple-Valued Functions by Linear Lambda Terms Typed with Second-order Polymorphic Type
System, #AFER (FEXERAMTAR SBIFLAT Lt lEHE R 7 — 2 3 A =0 ABE T L — )

We show that any many-valued function can be represented by a linear lambda term that is typed in second-order

polymorphic type system.
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Axiomatic real numbers for verified exact real-number computation, Sewon Park (Kyoto University)

In this talk, I present cAERN, our axiomatic formalization of real numbers of computable analysis in dependent type
theory, and the Coq proof assistant. The axioms argued to be sound for realizability interpretation enable us to extract
certified exact real-number computation programs from proofs. I will further introduce our recent progress in cAERN
in hyperspace computations and ordinary differential equation solving. This talk is based on my joint work with Holger
Thies and Michal Koneény.

Combining cost and behavior in type theory, Yue Niu (National Institute of Informatics)
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A Kernel of Truth

IMISEAR- SR

Pierre-Marie Pédrot

(Gallinette, INRIA)

TPP'24

Pédrot (INRIA) A Kernel of Truth

1: Pédrot K ODafH

A* and context

w:Z* w:Zvar w:Z* M :\* P:)\*ap

ux : A" u(M P): X*

p

LD u DT EZHR (context) EWS. uzx IFXARu ICHEITEE
# (variable)r Z&R L, uw(M P) 13Xk v ICH T B8 M O P

ADEA (application) ZRLTW3.

Aexp M DERE (length) |[M| ZL T TEDHS.

luz| := |ul
|u(M P)]| :

|ul
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Pierre-Marie Pédrot (INRIA Atlantique)
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Yosuke Ito (Sompo Himawari Life Insurance Inc.)

Formalizing Premium Calculation of Life Insurance (30mn)
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Automated Theorem Proving by HyperTree Proof Search with Retrieval-Augmented Tactic Generator
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