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What is 
Operations Research?

Mathematical modeling of complex systems
with the goal of optimal decision-making (the
“Science of Decision-making”).

Methodologies
* Optimization
* Applied Probability
* Simulation

Motivated by Actual Problems
* Aviation Security
* Healthcare
* Finance
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What is 
Operations Research?

Crosses between Theory and AI

Theory
* Algorithms
* Games
* Integer Programming
* Discrete Optimization

AI
* Heuristics
* Data Analytics
* Statistics



(C) 2026 by Sheldon H. Jacobson 4

Research Activities

Ph.D. Topics

Collection Problems

Generalized Districting Problems

Aviation Security
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Data-driven decision-making
under uncertainty

On-line Optimization:
Stochastic Sequential Assignment Problems

* Optimal decision-making under uncertainty
* Applied probability
* Game theory

Applications: Aviation security
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Generalized Districting Problems

Geo-Graphs for enhancing optimization
search

* Graph Theory

* Optimization modeling and algorithms

Applications: Political redistricting, location 
problems, …



(C) 2026 by Sheldon H. Jacobson 7

Collection Problems
Serial number matching on banknotes

* Novel approach to search and match items
in large data sets.

Applications: Numismatics, counterfeit 
detection, …



(C) 2026 by Sheldon H. Jacobson 8

NCAA Basketball “March Madness” 
Bracket Analysis

* Statistical analysis of seed trends

* Probabilistic assessment of seed combinations

http://bracketodds.cs.illinois.edu
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