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1. Dual of a linear program

Consider a standard linear program P:
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Note: The dual problem should not have the variable Z.
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(a) Formulate the Lagrangian of the problem P, and write the dual problem. You do not need to solve the dual problem.

Solution: Denote the dual variable associated with the equality constraint in P by 7/ € R, and the dual variable associated

with the inequality by X € R". The Lagrangian of P is given by

LT, 7, X)=C T+ 7 (AZ—b) + A" (—7)

b T+ @+ ATT-NTZ

“4)

To get the dual problem, we take the minimum of the Lagrangian with respect to our primal variable 7, i.e.,

g(¥) = min L(Z, U X) -
x —00
The dual problem is then given by D:
max —b' 7
7%
st. @+ AT
x> 6

We can simplify this further by noting that X is constrained to be
inequality constraint. Then, ¢+ A7 — X=0 < c+AT7=2X
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since it is the dual variable associated with an

and we can eliminate X to get
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