Optimization methods, Tutorial 9

Problem 4 is for homework. Solutions must be submitted before the next lecture (not tutorial!) to
be evaluated. Students are not allowed to keep submitted solutions after evaluation.

Last update: April 17, 2018

Every linear programming problem has its dual, e.g.
e Maximize ¢z subject to Az>b and x > 0 — Primal program

e Maximize ¢z subject to —Ax < —b and x > 0 — Equivalent formulation
e Minimize —b'y subject to —ATy > ¢ and y > 0 — Dual program
[ ]

Minimize b"y subject to ATy > ¢ and y<0 — Simplified formulation

A dual of a dual problem is the (original) primal problem, e.g.

General rules:

Minimize b"y subject to ATy > ¢ and y > 0 — Dual program
-Maximize —b"y subject to ATy > ¢ and y > 0 — Equivalent formulation
-Minimize ¢z subject to Az > —b and x < 0 — Dual of the dual program
-Minimize —c'z subject to —Az > —b and £ > 0 — Simplified formulation
Maximize ¢z subject to Az < b and z > 0 — The original primal program
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Problem 1. Find the dual problem to the following linear programming problems and write the comple-

mentary slackness conditions.
1. max c’x subject to Az < b,
2. maxcl'z subject to Az = b,z > 0,
3. min ¢z subject to Az = by, Ay > by.

Problem 2. Find the dual problem to the following linear programming problem and write the complemen-
tary slackness conditions.
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Problem 3. Find the dual problem to the following two linear programming problems and write the com-
plementary slackness conditions.

1) Maximize x; — 2o + 3y
2) Minimize x; — 2o + 3x4
subject to To — by + x4 < 4
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Problem 4. Write the dual problem and the complementary slackness conditions for the following linear
programming problem.
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Problem S. Write an integer linear programming problem for minimal weight perfect matching problem of
a graph. Consider the relaxation of that matching problem (i.e. ignore all integral conditions). Find the dual
problem of this relaxed problem and write the complementary slackness conditions (for the relaxed and the
dual problem).
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