quadratically _constrained_quadratic_bilevel

Let x € R y € R™ be the lower and upper level decision variables, respec-
tively. Let ¢ € R"=, d € R™ be data vectors and P € R"=*"= () € R"w*X"v,
R € R™=*™ data matrices and s € R a scalar then the Quadratic Ezpression in
x,y is defined as:

Qc.d,P,Q,R,s(T,y) = % [ﬂT [}; g} B] + [CCI]T [ﬂ +s.

Given a sequence of quadratic expression Q° , Q% QY OF the Quadratically
Constrained Quadratic Bilevel Program (QCQBP) over z,y is defined as:

 ainimise Q° (z,y) (QCQBP)
subject to fop(:c,y) >0, for k=1,2,...,
A, x+B,y>r.,,
z<z<T,
Q%%%
. s.t. z,y) > 0, fork=1,2,...,
vememn) 0 SIREY
y<y<y.

We store the parameters of each quadratic expression (c¢,d, P,Q, R, s) as
named vectors and matrices in a JSON file. For example consider the (QCQBP)
instance given by Allende and Still [1, page 331]:

. — _ 2 2 2 2
xé%lnril’rynel%%y F(z,y) = —2x1 — 2x0 — 27 + 25 + y7 + ¥5
subject to =z >0, y>0, —x1+22>0,
Y — 2x1y1 + Y3 — 222y0

y €argmin{ s.t. 0.25— (y; —1)2 >0,
yer™ 0.25 — (yo — 1)2 > 0.

The upper-level objective is a quadratic expression whose coefficients are
stored in the following way:

“F": {
oe0y (=2, 7,
ngr. [0) 0]’

"p”. [[-2, 01, [0, 211,
"Q": [[2, 01, [0, 211,
"rR": [[0, 01, [0, 011,
"s". Q)
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