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Does this code implement the fast Fourier transform?
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Recursion

Complex numbers

Sine & cosine

Hey GPT, can you provide a C implementation of the fast Fourier transform (FFT)?
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Hey GPT, can you provide a C implementation of the fast Fourier transform (FFT)?

How to verify the semantic correctness for LLM-
generated code?



We can solve for small sizes using symbolic execution
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FFT is a linear transform: 𝑦 = 𝑇 ⋅ 𝑥

When 𝑛 = 4, 

We can derive this matrix via symbolic 
execution!

What about larger sizes?

𝑇 =



Mathematical
specification

Proposed solution: stepwise semantics lifting
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Source code

Expected mathematical
specification

Intermediate 
representation

Intermediate
representation

that implements linear transforms



Semantics lifting via
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PLDI’01

PLDI’05



Lifting GPT-generated C FFT

7



Lifting GPT-generated C FFT
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Safeguarding LLMs: Neural-symbolic AI in code 
generation


