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After the rise of AI… what is the future of 

computer algebra systems / symbolic computation?

Intrinsic mastery Symbiotic integration

Autonomous tool creation
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Shalyt, Elimelech, et al., 
ICML (2026)

• 35,368 symbolic math problems: integration, limits, differential equations, series, …
• Solutions can be validated
• Testing the benefit from LLMs using symbolic computation
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New results

Past results

Elimelech et al. PNAS 121, e2321440121 (2024)

Rotem Elimelech

The distributed-FR algorithm



Michael ShalytUri Seligmann

Shalyt*, Seligman*, et al. NeurIPS 37, 113156  (2024)
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LLM-integrated symbolic-computation

Combined AI-
CAS

Unify math 
knowledge!

Raz et al., From Euler to AI: Unifying Formulas for Mathematical Constants. NeurIPS 38, 123959 (2025)
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Ramanujan Tools Ramanujan’s Dreams

Create and interact with CMFs Search and explore new formulas

⟹

Hitin, et al. A Computational Framework for Automated Discovery within Conservative Matrix Fields, in preparation (2026)
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Weinbaum et al. On conservative matrix fields: Continuous asymptotics and arithmetic, arXiv:2507.08138

Hitin, et al. A Computational Framework for Automated Discovery within Conservative Matrix Fields, in preparation (2026)
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Training an AI agent to 

generalize Ramanujan’s 1914

Michael 
Shalyt

Shalyt, Leibtag, et al. The Ramanujan AI Agent, in preparation (2026); ICML Workshop Oral Talk (2026)



Each formula trajectory is along the vector (0, 1, 1, 1; 1, 1, 1).

The initial point is (1, a2, a3, a4; 1, 1, 1). A, B are seed values.

Result: all 17 formulas are in 4F3-based CMFs

Michael 
Shalyt

Shalyt, Leibtag, et al. The Ramanujan AI Agent, in preparation (2026); ICML Workshop Oral Talk (2026)
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Barkan, Leibtag, et al. New Directions in 
Irrationality, in preparation (2026)

Kalisch, et al. An Infinite Family of Apery-like Recurrences 
for Euler’s Constant, in preparation (2026)

Weinbaum et al. On conservative matrix fields: Continuous 
asymptotics and arithmetic, arXiv:2507.08138

Hitin, et al. A Computational Framework for Automated Discovery 
within Conservative Matrix Fields, in preparation (2026)

Shalyt, Leibtag, et al. The Ramanujan AI Agent, in 
preparation (2026); ICML Workshop Oral Talk (2026)

Our field is changing, under the pressure and promise of AI… 
We should all take part in shaping how our journals and our 
community will adapt
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Bley, et al. Generate, Verify, 
Refine: A Closed-Loop LLM–
CAS Approach to Symbolic 
Integration, in preparation 

(2026)





1 2
After the rise of AI… what is the future of 

computer algebra systems / symbolic computation?

Intrinsic mastery Symbiotic integration

Autonomous tool creation Increase trust in AI



1 2
After the rise of AI… what is the future of 

computer algebra systems / symbolic computation?

Intrinsic mastery Symbiotic integration

Autonomous tool creation Increase trust in AI

Hard problems that AI cannot 
solve without CAS



Fevola, Mizera, Telen, “Principal Landau Determinants“,
Computer Physics Communications 303, 109278 (2024)

Automating QFT research

The state-of-the-art in modern particle-physics computation

Computing Feynman integrals:
֜ Gelfand, Kapranov, and Zelevinsky (GKZ) systems
֜ hypergeometric functions
֜ their generalizations
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Effective Field Theory: 

General Relativity

perturbative expansion 
of the Einstein-Hilbert 
Lagrangian around flat 

spacetime

Full Quantum Field Theory:

Quantum Gravity

the curvature of 
spacetime emerges 
from an interaction?

Bottom-Up Inference from Low-energy Descriptions (BUILD)

Lifshitz, et al. Emergent Curvature from Flat-Space QFTs: A Computational Search for Quantum Gravity, in preparation (2026)



Results

➢The matching is a computationally intensive problem
o ~ 1000 CPU Hours

oHundreds of GB of RAM

➢The tuning conditions result in a complex system of equations 
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Proof of Concept of BUILD

➢ Gravity emergent from a quantum field theory

Lifshitz, et al. Emergent Curvature from Flat-Space QFTs: A Computational Search for Quantum Gravity, in preparation (2026)
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Vision

1 2

Hybrid LLM–CAS workflows may evolve in 
three directions:

• Intrinsic mastery: models improve direct 
symbolic reasoning.

• Deeper integration: CAS will co-evolve 
with LLMs for stronger symbolic support.

• Autonomous tool creation: models may 
begin building internal symbolic 
procedures.

What is the future of CAS?

Shalyt, Michael, Rotem Elimelech, and Ido Kaminer. "Asymob: Algebraic symbolic mathematical operations benchmark." arXiv preprint arXiv:2505.23851 (2025).

Trust through 
verification workflows

The next step is not only stronger models, 
but trusted workflows that combine 
generation with verification.


