
L06
Integer Programming

and Matching

CS 169 / CS 268
Introduction to Optimization

Ioannis Panageas

Fall 2026

Intro to Optimization 1



Integer decisions
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Integer linear programming
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A binary model
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The LP relaxation
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A two-variable example
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Solve the relaxation
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Why rounding can fail
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An integer solution and bounds

0 1 2 3 4

0

1

2

3

4

x₁

x₂

LP boundary

Integer feasible points

LP optimum: 56/3

Integer optimum: 18

LP

(3, 2)

Intro to Optimization 9



Branch on a fractional variable
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The two branches
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Branch-and-bound: the idea
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A matching problem
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Bipartite graphs and matchings
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Matching as an integer program
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Constraints in our example
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Maximal is not maximum
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An augmenting path
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Flip along the path
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The augmenting-path algorithm
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The matching LP relaxation

Intro to Optimization 21



Bipartite matching is integral
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Fractional points can still exist
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What fails on a triangle?
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Reading
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Conceptual questions
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