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1 Introduction

This file contains a description of a set of 10 standard bilest problems chosen from the literature
[7,11,2]3]6/ 5,4, 10]. Most of these problems are constdgimeblems with relatively smaller number
of variables. The problems are numbered as TP1 to TP10 iwf&re they have been extensively used
along with SMD|[]3] test-suite for comparing different algbms. The codes for these problems may
be accessed from the websiitet p: / / bi I evel . or g.

2 Standard test problems

Tabled 1 andl2 define a set of 10 standard test problems. Thenslioms of the uppenj and lower
(m) level variables are given in the first column, and the probfiemulation is defined in the second
column. The third column provides the best known solutioalable in the literature for the chosen
test problems. Please note that the upper level variablenstdd as:, and the lower level variable is
denoted ag.


http://bilevel.org

Table 1: Description of the selected standard test prob(@R3-TP5).

Problem Formulation Best Known Sol.
TP1
Mir(1im)ize F(z,y) = (21 — 30)% + (22 — 20)2 — 20y; + 20y2,
"E7y
n=tm-z F(@9) = (21— )2 + (02 — o)’ i
= = . z,y) = (x1 — To — _
yearg(;n)am{o<§/_<101 z'y—112 272 }7 f =100.0
y p— 7 = M - M
1+ 2w9 > 30,21 + w2 < 25,20 < 15
TP2
er(nm)lze F(x,y) = 2x1 + 229 — 3y1 — 3y — 60,
"E7y
S.t.
Fla,y) = (y1 — 21+ 20)% + (y2 — a9 + 20)2 F =00
n=2m=2 y € argmin{ x1 — 2y; > 10,29 — 2yo > 10 f=100.0
) —-10>y; 220, i=1,2
1+ @2 +y1 — 2y2 < 40,
0<a; <50, i=12
TP3
Mi?im)ize F(z,y) = —(x1)* = 3(22)* — 4y1 + (12)°,
"E7y
S.t.
flx,y) = 2(21)* + (y1)* — By2
F = —18.6787
n=2m=2 ) (21)? = 220+ (22)® = 2p1 +y2 > -3
(7AS arg(;;])am Ty 4 3y — dys > 4 , f=—1.0156
0<y;, 1=1,2
(1‘1)2 + 21‘2 § 4,
0<uw, i=12
TP4
Mi?im)ize F(z,y) = —8x1 — 4xo + 4y; — 40y2 — 4dys,
"E7y
S.t.
f(z,y) = x1 + 229 + y1 + y2 + 2y3
n=2m=3 Yo +ys—y1 < 1 F=-292
y € argmin ¢ 2x7 —y; + 2y2 — 0.5y3 <1 , f=32
®) 229+ 2y1 —y2 — 0.5y3 < 1
0< Yi, i= 17 27 3
0<um, i=1,2
TP5
Mi?im)ize F(z,y) = rt(x)z — 3y1 — 4y2 + 0.5¢t(y)y,
x7y
S.t.
f(z,y) = 0.5t(y)hy — t(b(x))y
) —0.333y1 42 —2<0
€ , - _
n—92m=2 YERET v —0.333, —2<0 F=-36
0<y, i=12 f=-20
where

1 3 -1 2
h—<3 10>,b(x)—< 3 _3>x,r—0.1
t(-) denotes transpose of a vector




Table 2: Description of the selected standard test prob(&R6-TP10).

Problem Formulation Best Known Sol.
TP6
Mir(1im)ize F(z,y) = (1 — 1)® + 2y1 — 2z,
"L.7y
s.t.
f(x,y) = (2y1 - 4)2+
(2y2 — 1) + 211
n=1m=2 41 + dyp + dyo < 12 F=-1.2091
y € argmin { 4ys —4xy — Sy < —4 3, f=106145
) dry —4dy1 + Sy2 < 4
dy; —4x1 +5y2 <4
0<y;, i=12
0 § I
TP7
i _ _ (m+y1)(@2+ty2)
Ml?a!r?)lze F(z,y) = =5 e
s.L
_ (mityr)(zaty2)
n=2m=2 Y € argmin fla,y) = 11+x1_1y1+:cgy2 , F=-1.96
) 0<y; <z, 1=1,2 f=1.96
(w1)% + (22)? < 100
Tr1 — T2 S 0
0<a;, i=1,2
TP8
er(nm)lze F(l’, y) = |2$1 + 2x9 — 3y1 — 3y2 — 60|,
"L.7y
S.L
flz,y) = (n 5 x4+ 20)%+
Yo — x2 + 20 —0.
n=2m=2 Yy € argmin (2y2—w2+10)<0 o
1 1 S ) f =100.0
() 2y —x2+10<0
-10<y; <20, i=1,2
1+ a2+ Y1 — 2y2 <40
0<x; <50, i1=1,2
TP9
Minimize F(z,y) = $1% (fr: — 11+ lu)
s.t. F=0.0
n=10m =10 . _
) argmin 4 f(5,y) = o (a0 Zi21 )12, cos(24)) 12, (a)? | f=10
() —nm <y <7, 1=1,2...,10
TP10
Minimize F(z,y) = 352 (i = 11+ luil)
S.t. F=0.0
n=10m =10
1§10 (2 710 yizg =1.0
y € argmin{ f(@,y) = e(1+4000 2im Wime)* =Tz cos (O )> ’ /
(y) —n<y; <m i=12...,10
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