
23 abril 2026 Projeto Métodos Formais de Programação

LLMs and Semantic
Faithfulness in FM

Ana Pires (PG61130) Miguel Carvalho (PG61153) Renato Garcia (PG61542)

Milestone 2



“While large language models (LLMs) [...] demonstrate
proficiency in semantic extraction, they still encounter
difficulties in addressing the complexity, ambiguity, and
logical depth of real-world industrial requirements.”
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Referência: Automated Translation of Software Requirements to LTL
via Hierarchical Semantics Decomposition Using LLMs (Req2LTL)
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https://arxiv.org/pdf/2512.17334v1
https://arxiv.org/pdf/2512.17334v1
https://arxiv.org/pdf/2512.17334v1


0202
Milestone 1:
Contexto & Desafios
Desafios

Silent failure
Custos:

trabalho manual
formação especializada

Conceitos Base
LTL (vs. CTL)
NL2Spec
Pipeline NL → LTL
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Prediction: AI will make formal verification go mainstream
(Kleppmann, 2025)

https://martin.kleppmann.com/2025/12/08/ai-formal-verification.html
https://martin.kleppmann.com/2025/12/08/ai-formal-verification.html
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NL2Spec
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Req2LTLvs

https://arxiv.org/pdf/2512.17334v1
https://arxiv.org/pdf/2303.04864
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NL → LTL com feedback iterativo

Pipeline:
NL → Generator → Validator → Judger → loop

Validação sintática (JSON + LTL)
Avaliação semântica (Judger)

Insight:
explanation ≈ proto-representação intermédia
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Modelo Baseline



0505Projeto Métodos Formais de Programação Milestone 2

Diagrama 1: Etapa de validação de fórmulas LTL
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06
Representação Intermédia (IR)

Avaliação e Métricas

Extra...
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Estrutura Intermédia

Referência: Dwyer patterns

NL: "Every request is eventually
         followed by a grant"

IR:
pattern  : response
scope    : global
trigger  : request
response : grant

LTL:
G (request -> F grant)

Explanation (insight anterior):
request     : request
grant       : grant
globally    : G
eventually  : F
followed by : ->

https://arxiv.org/pdf/2512.17334v1
https://matthewbdwyer.github.io/psp/


01.

02.

NL → Lifting
Extração semântica:

proposições corretas
operadores corretos Avaliação

& MétricasLifting → LTL
Composição lógica

estrutura da fórmula
uso correto de operadores

03.
Grounded
Fidelidade semântica

corresponde ao requisito?
validado por humano/judger 0808
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Deteção de contradições entre requisitos

Identificação de inconsistências lógicas

Apoio à validação formal

Exemplo:

req1: G (a -> F b)

req2: G (a -> G ~b)

→ conflito condicionado

Z3
SMT Solver 
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