LECTURE
DETAILS

Prerequisites
Basic knowledge of
linear algebra,
probability &
statistics, and
convex analysis

LECTURE 1
Deterministic
Integer Programs:
Modeling and
Algorithms

LECTURE 2
Stochastic Integer
Programs

LECTURES 3
AND 4
Distributionally
Robust Programs,
Stackelberg Games
and Network

Interdiction Problems

under Uncertainty

Workshop on

Mathematical Optimization
by
Dr. Manish Bansal

This workshop will present several mathematical optimization tools
that can be utilized to address various real-world optimization
problems across domains such as power systems, healthcare,
aerospace structures, and inventory management. The session will
begin with an introduction to integer programming, a powerful
method for formulating and solving combinatorial optimization
problems. Since solving integer programs with large-scale
deterministic data can be computationally expensive, cutting plane-
based approaches and dynamic programming methods for certain
classes of problems will also be discussed. In many applications,
strategic long-term planning decisions, such as locating warehouses,
emergency healthcare or evacuation centers, need to be made under
uncertain input data parameters. To address uncertainty in
optimization problems, stochastic, robust, and distributionally robust
programming approaches have gained significant attention in both
research and industry. The workshop will highlight the advantages of
these modeling frameworks and present algorithms for solving them,
along with challenges and possible solutions. For network resilience,
vulnerability analysis plays a crucial role for decision-makers. A
unique aspect of this analysis is dealing with limited historical data
for events such as natural disasters and cyber/physical attacks,
combined with varying risk appetites of decision-makers. The
workshop will introduce distributionally ambiguous interdiction
problems, characterized as Stackelberg games played between two
non-cooperative players, and will explore how these problems can be
addressed.
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