3 Complementarity

& Name

& Learning objectives

o Define and formulate variational inequality problems
e Define and formulate complementarity problems
o Explain the equivalence between variational inequalities and complementarity problems

o Explain in which cases an optimization problem can be formulated as a complementarity
problem and viceversa

» Solve complementarity problems using PATH solver under GAMS

o Explain some of the algorithms used to solve linear complementarity problems
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— Gabriel, S., Conejo. A., Fuller, D., Hobbs, B., and Ruiz, C. Complementarity modeling
in energy markets. Springer, 2012 (chapters 5 and 8).

o Further reading:

— Cottle, R. W., Jong-Shi Pang, and Richard E. Stone. The linear complementarity prob-
lem. Vol. 60. Siam, 2009.
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X Example 3-2: Complementarity formulation for generation scheduling

Formulate the KKT conditions of Example 1-3 as a mixed complementarity problem.

O Solving Example 3-2 with GAMS (Example3-2.gms)

Solve the complementarity formulation corresponding to Example 1-3 using the same data set and
the PATH solver. Compare the results with those previously obtained.

p(€/MWL) 10 20 30 40 50
x (MWh)
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X Example 3-3: Complementarity formulation for economic dispatch problem

Formulate the KKT conditions of Example 1-4 as a mixed complementarity problem.

O Solving Example 3-3 with GAMS (Example3-3.gms)

Solve the complementarity formulation corresponding to Example 1-4 using the same data set and
the PATH solver. Compare the results with those previously obtained.

d (MWh) 100 200 300 400 500

Tg1 (MWh)
245 (MWh)
Lg3 (MWh)
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Formulate the complementarity model of Example 3-2 as a linear complementarity problem. Find
M and ¢. Is M positive semidefinite? Tip: eliminate variable x.

*
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Solve the following linear optimization problem using the simplex method.

Maximize,, 4,
s.t.

T+ 29 <3
T+ 229 < 4
12> 0,20 >0

3-9



Solve the following linear complementarity problem using Lemke’s method.

nglJ_Zl-FZzZO
0§Z2J-2Z1+Z2_220
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