
Combining Symbolic Logic with Transformers for 
Interpretable and Controllable LLMs
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LLMs & Implicit Structures

The Massachusetts Institute 

of Technology (MIT) is a 

private land-grant research 

university in ???

Cambridge

The language modeling (next-word prediction) objective forces the LLM 
to implicitly encode useful structure.



LLMs & Explicit Structures?

Is language modeling “all you need”?

Maybe… 

What role (if any) can explicit symbolic 
structures play in the era of LLMs?



LLMs & Explicit Structures?



LLMs & Explicit Structures?

Ac
cu

ra
cy

OpenAI o3 (Dec 2024) on ARC Challenge



LLMs & Explicit Structures?

OpenAI o3 (Dec 2024) on ARC Challenge











LLMs & Explicit Structures?

Is language modeling “all you need”?

Maybe… 

But not quite yet!



English: Hello, how are you?

French: Bonjour, comment ça va?

Spanish: Hola, ¿cómo estás?

German: Hallo, wie geht es dir?

Italian: Ciao, come stai?

LLMs vs. Symbolic Systems

LLMs Symbolic Systems

✔ ✗

Interpretability/
Controllability

Generality/
Flexibility

✗ ✔



LLMs + Symbolic Systems?

How can we combine the controllability/interpretability of 
symbolic models with the flexibility of LLMs?
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“Attention distribution”: Model pairwise interactions 
between current and previous inputs
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This vector is a function of *all* 
previous inputs!
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How do Transformers work?

Transformers use flexible but 
uninterpretable internal operations 
to compute the output given the 
input.

Can we implement “hard” rules in 
Transformers?
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Trained Transformer weights can 
be “read out” in the form of logical 
rules → more interpretable!



Implementing Logic in Transformers

These logical rules can be 
“compiled” into the weights of 
Transformers → more controllable!

Trained Transformer weights can 
be “read out” in the form of logical 
rules → more interpretable!
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Ongoing Work

Baseline 
Transformer

Logic 
Transformer


