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Implementing a projection-based reformulation and
decomposition algorithm for global optimization of a
class of mixed integer bilevel linear programs
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Implementation
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= 'The algorithm is implemented in
Pyomo making use of Pyomo’s .
packages mpec (mathematical
programs with equilibrium
constraints) and GDP (generalized
disjunctive programming) g
= The logical implication constraint
required an approximate .

implementation:

Exact
Reformulation

Goal: formulate without epsilon
approximate disjunction

Reformulate the “in-the-projection-set”
LP as a feasibility problem

The LP 1s infeasible iff dual 1s
unbounded or infeasible

Use disjunction:

.PRII’I < 5 — Qgx¥ — Qgzy¥ — Ppy d=0
CONSTRAINT BLOCK dT (s — Qgx* — Q™ — Pyyi) < —1

Introduce new variables to represent
quadratic terms and linearize with
McCormick inequalities

Requires bounded variables

Future
Work

= Test the algorithm against toy
examples with known solutions on
each iteration

=  Optimize the algorithm

= Continue to test reformulations of
the approximation

= Compare and benchmark with two
other recent bilevel solvers: Fischetti
and Ralphs
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Apply to DCOPT model for power
supply cybersecurity
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