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NLP2MCP
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Symbolic differentiation to create first-order optimality 
conditions automatically:
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Small number of blocks of equations even for large problems
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Introduce multipliers on constraints, form Lagrangian:

F(x; õ) ? (x; õ) 2 [r ; s] â [0; 1 )















Why convert to MCP?

• Second order information available
• Remove “superbasic” dependence
• Incorporate into MPEC
• Exploit multiplier information

• Modify models to “formulate” correct 
complementarity constraints



Second Order Information

• GAMS provides first order derivatives
• MCP is formulated in GAMS with explicit 

first derivatives
– GAMS provides second order derivatives

• Alternatively, PATHNLP: AMPL and GAMS 
provide second order derivatives to solvers 
allowing direct implementation
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MARKAL-MACRO
• Complex GAMS model defined by user 

front-end
• Multiple models within framework
• Large scale linear programs and nonlinear 

programs
•Automatic conversion in less than 1 minute CPU
•Model benchmarks at solution of LP/NLP
•Solution found using PATH 
•Many new features possible in MCP model format









Jacobian





Normal Cones



Definition
N C(z) = f y j yT(c à z) ô 0; 8c 2 Cg

à F(z) 2 N C(z) ( ) à F(z) T(c à z) ô 0; 8c 2 C

c = z + e i =) F(z) õ 0

c = 0 and c = 2z =) zTF(z) = 0



Relation to Normal Map

x à x + 2 N C(x + )

à F(x + ) = x à x + 2 N C(x + )

Thus z=x+ solves the complementarity problem

The converse result can be proven slightly differently









































Preprocessed Jacobian








































