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LP Duality

n variables, m constraints

Maximize cTx

 s.t. Ax ≤ b

       x ≥ 0

Primal standard form

m variables, n constraints

Minimize bTy

 s.t. ATy ≥ c

       y ≥ 0

Dual standard form

PRIMAL DUAL



Complementary Slackness: Definition

• Consider optimum primal/dual solutions

• For every constraint in the primal, either the constraint is 
binding or the corresponding dual variable is 0
– Concisely written as (Ax – b)y = 0

• For every constraint in the dual, either the constraint is 
binding or the corresponding primal variable is 0
– Concisely written as (ATy – c)x = 0

[Binding constraint: satisfied exactly]



LP Duality example

Maximize 2x1 + x2

s.t.

x1 - x2  ≤ 5

x1 + 2x2  ≤ 4

x1, x2 ≥ 0

Minimize 5y1+ 4y2

s.t.

y1 + y2 ≥ 2

-y1 + 2y2 ≥ 1

       y1,y2 ≥ 0

PRIMAL

Optimum solution: (x1= 4, x2 = 0)
Objective: 8
Constraints binding: Only second

DUAL

Optimum solution: (y1= 0, y2 = 2)
Objective: 8
Constraints binding: Only first






















