PROBLEM 1. [4]

Dimension: n = 2,

Component functions:

fi(@) = max{ (@), f2(@), (@)} + fi(@) + [2(2) + f3(=),

To(e) = max{ £} () + f3(), 2(2) + f3(w), f{z) + [ ()},

fi(x) =21 +a3, ()= (2—21)° + (2 —22)% fi(m) = 2e7"1F2,
fi(x) = 2% — 221 + 23 — das + 4, f2(x) = 222 — bxy + a5 — 29 + 4,
f3(x) = 2% + 203 — day + 1,

Starting point: xo = (2,2)7,

Optimum point: =* = (1,1)T,

Optimum value: f* = 2.

PROBLEM 2. [4]

Dimension: n = 2,

Component functions: fi(x) = |r1 — 1| + 200 max{0, |x1| — z2},
fo(@) = 100(|z1| — 22),

Starting point: xy = (—1.
Optimum point: x* = (1

Optimum value: f* = 0.

PROBLEM 3. [//
Dimension: n = /,
Component functions: fi(x) = |r1 — 1| + 200 max{0, |x1| — x2}
+ 180 max{0, |z3| — x4} +|z3— 1|+ 10.1(|xe — 1|+ |z4 — 1|) +4.95|x0 + 24 — 2|,
fo(x) = 100(|z1| — 22) + 90(]x3| — 24) + 4.95|z9 — 4],

Starting point: xo = (1,3, 3, 1)
Optimum point: =* = (1,1, 1, )T,
Optimum value: f* = 0.

PROBLEM 4. [/]
Dimension: n = 2, 5, 10, 50, 100, 150, 200, 250, 350, 500, 750,

Component functions: fi(x) =nmax{|z;|: i=1,...,n}, folx)=3" |z,
Starting point: xo = (i, i =1,.. Ln/QJ —i, i=|n/2] +1,...,n)T,
Optimum point: m*:(x*{,...,xn) xi=aorx;=—a,a€R, i=1,...)n,

Optimum value: f* = 0.

PROBLEM 5. [4]
Dimension: n = 2, 5, 10, 50, 100, 150, 200, 250, 300, 350, 400, 500, 1000,
1500, 3000, 10000, 15000, 20000, 50 000,

Component functz’on& fi(x) = 20 max {‘Z?zl(:z:z — x;‘)tz_l‘ g=1,..., 20},
fol@) = 20 |y (= et Y 45 = 0.055, j=1,...,20,
Startmg pomt xo=(0,...,0)T,

Optimum point: * = (1/n,...,1/n)7T,
Optimum value: f* = 0.
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PROBLEM 6.
Dimension: n = 2
Component functions: fi(x) =z + 0.1(z} + 23) + 10 max {0, —za},
fo(@) = 1] + |22],
Starting point: xy = (
Optimum point: x*
Optimum value: f*

PROBLEM 7.
Dimension: n = 2
Component functions: f1(x) = |r1 — 1| + 200 max{0, |x1| — z2}
+ 10 max{x? + 23 + |za|, 1 + 2% + 23 + |22| — 0.5, |11 — 22| + |72| — 1, 21 + 22 + 23},
fo(x) = 100(|z1] — 22) + 10(zF + 23 + |x2|),
Starting point: &g = (—2,1)T,
Optimum point: * = (0.5,0.5)T,
Optimum value: f* =0.5.

PROBLEM 8.

Dimension: n = 8

Component functions: fi(x) =9 — 8x1 — 6z — dxg + 2|x1| + 2|x2| + 2|23]
+ 422 + 223 + 222 + 10max{0, z1 + 22 + 273 — 3, —21, —T2, —T3},

fo(@) = |21 — 2| + |21 — 3],

Starting point: xo = (0.5,0.5,0.5)7,

Optimum point: =* = (0.75,1.25,0.25)T

Optimum value: f* = 3.5.

PROBLEM 9.

Dimension: n = 4

Component functions: fi(x) =22 + (21 — 1)? 4+ 2(z1 — 2)? + (21 — 3)? + 223
(2 = 1)* +2(2y = 2)° a5+ (23— 1) + 2(az — 2)° + (23 = 3)°
+ 223 + (24 — 1) —1—2(35 —2)?

o) = mx{ (o1 = 2 o (g 2 ) 2
+ max{(x; — 2)? + (acg —1)2 (13— 2)2 + (24 — 1)?}
+ max{(z; — 3)? + 3, (z3 — 3) + 23} + max{z? + (vg — 2)%, 2% + (4 — 2)?}
+ max{(x; — 1)? + (xz —2)% (x5 — 1)% + (x4 — 2)*},

Starting point: xo = (4,2,4,2)7,

Optimum point: x* = (7 /3 1/3 0.5 .2),
Optimum value: f* = 11/6.

ProBLEM 10.
Dimension: n = 2, 4, 5, 10, 20, 50, 100, 150, 200

Component functions: fi(x) =" 22,  fo(x) = X0y s — 7i4],
Starting point: Ty = (201, .., Ton)’, To; = 0.1i,
Optimum point: For even n: x* = (z7,... ,x;‘;)T' ] = —0 5, xk 0 5,
xgizl,izl,...,n/Z—l,xng—l i=1 n/2
For oddn >3: x* = (23,...,25) : x :—05 :L‘n—05 xj:0,

j=In/2] +1, a5 =1, 23, = -1, f07" 2i < [n/2], a5, = -1,
xh =1, for 20 > |n/2] +1,

Optimum value: For evenn: f*=15—mn,
For oddn > 3: f*=25—n.
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. Dem-Mal: f(z) = max{5z1 + x2, —5x1 + T2,77 + x2 + 4a2}; @ = (1,1);
z* = (0,-3); f*=-3.

. Mifftin: f(z) = —z; + 20max{z? + z2 — 1,0}; z(¥ = (0.8,0.6); z* = (1,0);
f*=-1

. L@ f(x) = max{—z; — x3,—x; — T3 + 23 + 22 — 1}; (@ = (-0.5,-0.5);
Tt = (%a %) f* — _\/E'

. MAXQ: f(z) = lin%o{x?}; 2®=0,i=1,...,10; 2 = —i, i = 11,...,20;
z*= (0,...,0); f:;O.

: QF: f(z) = 1n<1132c3 Fi(2): filz) = ac%—kx%; fa(z) = 22+ 22+ 10(—4z, — x5 +4),

f2(z) = 23+ 234+ 10(—z1 —222+6)}; 2@ = (—1,5); z* = (1.2,2.4); f* =T.2.
. CB2 f(x) = max{x?+z}, (2—z1)* +(2—22)%, 2e{~=1122)}; 20 = (1, -0.1);
z* = (1.1392286,0.899365); f* = 1.9522245.

. CB%: f(z) = max{z} + 3, (2 — 1)? + (2 — 2)2, 2e(~=1+22)}; £(0) = (2,2);
= (L) =2
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B8 An Academic Test Problem ACAD

The essential aim of examining the subsequent academic test problem is to investigate how

often the algorithms under consideration converge to the known minimum of the objective

function and not just to a critical point. This test setting is inspired by Example 3.1 in [4].
For the objective function f : R? — R with

f@y) =2+’ +z+y—|z|-ly| =yeR,
the DC-composition f := g — h to be examined is chosen as
3, . ’ - .
19(@y) =5 +y’) +a+y,  h(zy):=lel+yl+ 506" +v")  zyeR,

so that the component functions g, h are uniformly convex. The global minimum is at (—1, —1),
but there exist three additional critical and non-optimal points (—1,0), (0,—1), and (0,0). To
investigate the ability of the different solvers to find the optimal point, 10,000 test runs for
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