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Mixed-Integer Quadratically Constrained Programming (MIQCP) Algorithm: LP-based bra
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We consider f)?tlr-mzatlon problemsTof the form We extend the Constraint Integer "?_” #% ﬂ’&
IUIIZE box + co Programming framework SCIP [1] S\ I 4
subjectto zT Az +blr+c; <0 j=1,...,m by MINLP-specific plugins. &:\\Q?’/}/. w ® o
s €l Viel For nonlinear constraints, we gen—? - ’\.' _ose 3

> erate a suitable linear outer approx- ..//J“‘:% e = __i‘.

where A; € Q"*™, b; € Q",¢; €Q,5=0,...,m,and I C {1,...,n}. imation and apply domain propaga- o oln e
tion and primal heuristics. ' Sl S
In general, A; does not need to be positive semidefinite. “es” “8ls

Currently implemented [5]

> reformulation for products with binary variables Nonlinear RENS Heuristic Undercover Heuristic [3]
> recognition of convex quadratic functions Relaxation Enforced Neighborhood construct (and solve) sub-MIP by fix-
> separation for convex and nonconvex quad. constraints Search heuristic [2]: ing as few nonlinear variables as pos-
> domain propagation for quadratic constraints fix integer variables that take integral sible to their value in an optimal solu-
> handling of second-order-cone (SOC) constraints value in optimal solution of LP relax- tion of the LP or NLP relaxation

> local search heuristic: fix integers, solve sub-QCP locally | ation and solve remaining sub-MIQCP

> interfaces to GAMS, MPS, and ZImMPL

Computational Results
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Beyond MIQCP
/ m Pseudo-Boolean Optimization [4] Application: Gas Transport
QG-like algorithm (gradient-based cuts) =)

seudo-Boolean Constraints:
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40 > replace multiplications by new
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