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Abstract: 

From its inception, AI has had two broad sub-fields, namely, reasoning and learning, 
with little interaction between them. In recent years, there is a growing recognition 
that if our goal is to solve problems at the cutting-edge of AI (trustworthy AI, AI for 
Science, AI for Math), then we need to bring these sub-fields together. In this talk, I 
will present techniques and results showing how machine learning (ML) can be used 
in service of automated reasoning (a la, SAT/SMT solvers), and in the reverse 
direction, how symbolic reasoning engines can be used to improve LLMs. The key 
idea in both directions is the same: the ML model is viewed as a synthesizer that 
generates assignments/code/proofs/molecules/equations, while the reasoning engine 
acts as a verifier that provides corrective feedback to the model at various points 
(training, fine-tuning, or inference) in its life cycle. 

  

Brief Bio: 

Dr. Vijay Ganesh is a professor of computer science at Georgia Tech. Prior to joining 
Georgia Tech in 2023, Vijay was a professor at the University of Waterloo in 
Canada from 2012 to 2023, co-director of the Waterloo AI Institute from 2021 to 
2023, and a research scientist at theMassachusetts Institute of Technology from 
2007 to 2012. Vijay completed his PhD in computer science from Stanford 
University in 2007. Vijay's primary area of research is the theory and practice of 
SAT/SMT solvers, and their application in AI, software engineering, security, 
mathematics, and physics. In this context he has led the development of many 
SAT/SMT solvers, most notably, STP, Z3str family of string 
solvers, AlphaZ3, MapleSAT, AlphaMapleSAT, and MathCheck. On the theoretical 
side, he works on topics in mathematical logic and proof complexity. More recently 
he has started working on problems in AI that can be solved via combinations of 
automated reasoning and machine learning, notably the use of machine learning for 
efficient solvers and the use of solvers aimed at making AI more trustworthy, secure, 
and robust. For his research, Vijay has won over 35 awards, honors, and medals, 
including an ACM Impact Paper Award at ISSTA 2019, ACM Test of Time Award at 
CCS 2016, and a Ten-Year Most Influential Paper citation at DATE 2008. 

 

https://urldefense.com/v3/__https:/gatech.edu/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD7DsOPGv$
https://urldefense.com/v3/__https:/www.uwaterloo.ca/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADyEA2Nsk$
https://urldefense.com/v3/__https:/www.uwaterloo.ca/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADyEA2Nsk$
https://urldefense.com/v3/__https:/uwaterloo.ca/artificial-intelligence-institute/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD8wsbaJw$
https://urldefense.com/v3/__https:/web.mit.edu/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD51pOp5L$
https://urldefense.com/v3/__https:/www.stanford.edu/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADyxMJPZv$
https://urldefense.com/v3/__https:/www.stanford.edu/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADyxMJPZv$
https://urldefense.com/v3/__http:/stp.github.io/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADzyfguFj$
https://urldefense.com/v3/__https:/z3string.github.io/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD8hwgY5e$
https://urldefense.com/v3/__https:/z3string.github.io/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD8hwgY5e$
https://urldefense.com/v3/__https:/arxiv.org/abs/2401.17159__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD_5Y7dhj$
https://urldefense.com/v3/__https:/maplesat.github.io/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD6hCnV4E$
https://urldefense.com/v3/__https:/arxiv.org/abs/2401.13770__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADxkJF1h-$
https://urldefense.com/v3/__https:/uwaterloo.ca/mathcheck/__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD0A-itsb$
https://urldefense.com/v3/__https:/conf.researchr.org/home/issta-2019__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD7mL_YGa$
https://urldefense.com/v3/__https:/www.sigsac.org/ccs/CCS_awards/ccs-tta.html__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD4s-TMFP$
https://urldefense.com/v3/__https:/www.sigsac.org/ccs/CCS_awards/ccs-tta.html__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlAD4s-TMFP$
https://urldefense.com/v3/__https:/link.springer.com/book/10.1007/978-1-4020-6488-3__;!!BhdT!k-vvLtlavNsHFRXZDrRc8XeHWz7flDBzCDB0LWzNuzrJjfFPNLwhsArRcUxqXs81CXi2j-ZDLTlADzZ9ms_D$

