COL 758: Advanced Algorithms

Lecture 21



Farka’s Lemma (LP Duality)

A system of m inequalities of form
Cl”xl + a12X2 + .-+ alnxn Z b]

Short form:
Ax>b

Ay Xy + Qo Xy + 0+ + a4, X, 2 bm

is infeasible iff 3 A, 4,,...,4,, > 0 satisfying:

/11( allxl +a12X2+ b +a1n.xn > Z j’l( bl )

/1m< A1 Xy + AppXy + -+ + amnxn> > /1m< b, )
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Primal and Dual LP
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Transformation b/w different LPs

allxl + a12x2 + -+ aln.xn Z bl
Short form: 3
Ax>b

Ay X + appXo + -+ + a,,x, > b,

Standard Form

How to transform Standard form to Equational form?

anxy + ajyXy 9P 000 o alnxn = bl

Short form:
: Ax=b
41X + AXo + ot Qn’n = bm X Z 0

X ..., >0

Equational Form

How to transform Equational form to Standard form?
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Bipartite Perfect Matching

(People) |U| =n e e i \ o
\Wt.'i
(Jobs) |J| =n e o j"' '

Goal: Find perfect matching of size n with minimum weight.

w;; = Cost personi is
asking for doing job ;.
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Bipartite Perfect Matching

Theorem: All extreme points of “relaxed LP” for Bipartite Perfect Matching are integral.

Proof: Let X be a feasible solution, that is not integral. (Aim is to show that X cannot be extreme point).
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