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Hon BSLERBCIERYE fES B EERBEMBEFIREX W €SHER f(XL)TES
W E2RBNBVXES: f(Xu)<f(X),

BHEMERELLREY BT — F 4 Benchmark (B B BB F &Y. 3B KL
[l 5 . B AT SCE P % FI B Benchmark [AJ£RINTF .

(1) Sphere Model

[0 =D, |z |< 100
i=1

HERREMBRMER
min( /1 (X" )) = £,(0,0,:-,0) =0
(2) Schwefel’s Problem 2, 22

O =2 al+ 11zl Txi<0
FCIR AR AR 25 PR AR

min(fz(X* )) = fg(0,0,"',O) = O
(3) Schwefel’s Problem 1.2

30 i
£0=3(D%)" s a (<100
i=1 j=1
HEMREMRRME R
min(f3(X*)) = £3;(0,0,--,0) =0
(4) Schwefel’s Problem 2. 21
£ = maxt |z 1}, |2 1< 100
HEBREMRMLER

min(f4(X* )) == f4(0s0g"'90) = O
(5) Generalized Rosenbrock’s Function

29
fs(X) = D100z — 2 + (1 —x%], |z |< 30
i=1

HEMRSMBERESY
min(fs(X")) = f5(1,1,+,1) =0

(6) Step Function
30
o = D (= +0.5])" | <100
i=1

HERRESMBEMMEN
min(fs (X*)) = f;(0,0,++,0) =90
(7) Quartic Function i. e, Niose

30
£1(X) = >)iz! +random[0,1), | z; |<<1.28
i=1
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HERRESMEMMER
min( f7(X*)) = f;,(0,0,++,0) =0
(8) Generalized Schwefel’s Problem 2. 26

30

[0 == > (asinG/Tx D)y |2 {500

HEMRREMBMRE R
min( f (X" )) = f,(420. 9687,420. 9687 ,+++,420,. 9687) =— 12569.5
(9) Generalized Rastrigin’s Function

30
fo(X> = D[zt — 10cos(2nz,) +10], | ; |< 5. 12
i=1

HERRESMBEMEN

min( /4 (X)) = f,(0,0,-,0) =0
(10) Ackley’s Function

30 30
f10(X) =— 20exp {— 0.2 | Zx?/30}——exp(Zcos(ZKx,-)/SO)
i=1 i=1

+20+e, |z |32
HERREMBRMES
min( (1, (X"} = f1,(0,0,+,0) =0
(11) Generalized Griewank Function
30 30
Fu(X) = 161%;1? - Hcos(%)-}—l, | 2 1< 600
HERRREMBAMES
min(f; (X*)) = f1,(0,0,++,0) =0
(12) Generalized Penalized Function

29
f12(XD 25%{ 10sin®(;y, ) + Z(yi — D21+ 10sin® (mtysy ) ]+ (yy — 1)?

30
+ > u2;,10,100,4), |z, | <50
i=1

HERREMEMKER
min(f, (X" )) = fi,(1,1,-+,1) =0
H,
yi=14+(x;+1)/4
klx, —a)™, T >a
ulx;sarkym) =<0, —a<x<a

M(—z,—a)", x;,<—a
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(13) Generalized Penalized Function

29
fis (X) =0, 1 sin®Brzy) + Y] (v — D1+ sin’ Brza )] + (g — D?
im1

30
4+ > ul,,5,100,4), |z, |<50,y,,u() AL
i=1

HERRSMERMREN
min(f13(X‘ )) - flS(l;ly"',l) == 0
(14) Shekel’s Foxholes Function

25
O = | =+ > — 1 , | |< 65.56
500 T < Al
j_f_z(l','_aij)
i=1
HEMRESHBRLEN
min(f“(X* )) == f14(_ 327 "‘32) A 1
H,
( y — (—32’ — 16, 0, 16, 329 —323 Sty 0, 16, 32)
7T \32, —32, —32, —32, —32, —16, -, 32, 32, 32

(15) Kowalik’s Function

1 2 2
£000 = Pla—gfin ] laiss
HEKRESMEMREHN
min( f; (X" )) = f15(0.1928,0.1908,0. 1231,0. 1358) = 0. 0003075
H,
(a;) =(0.1957, 0.1947, 0.1735,0.16, 0. 0844,0.0627, 0. 0456,
0.0342, 0.0323, 0. 0235, 0. 0246)
(1/6) =(0.25, 0.5, 1, 2, 4, 6, 8, 10, 12, 14, 16)
(16) Six-Hump Camel-Back Function
f16(X) =42 —2. 12t + 28 /3412, — 42l + 42y, |z |<5
KEERRERSHEKEN
min( f15(X"*)) = f15(0. 08983, — 0, 7126)
= f1s(— 0. 08983,0. 7126)
=-1.0316285

(17) Branin Function
5.1 5 z 1
fu (X) = (xz—mxH;xl—s) +10(1—8—1r)cosx1—|—10,

=5, 10,0z, <15
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HEHREMENERN
min(f; (X)) = f1;,(— 3, 142,2,275) = f;(3.142,2, 275)
= f1,(9.425,2.425) = 0. 398
(18) Goldstein-Price Function
Fre(X) =14+ (x; + 2, + 129 — 14z, + 322 — 14z, + 6xy2, + 323D ]
X [30 4+ (2x; — 3x,)2(18 — 322, + 122} + 482, — 362,12, + 2722 ],
|« |2
HEHREMBAREH
min( f1s (X)) = f1,(0, —-1) =3

(19) Hartman’s Function

4 3
Fre(X) =— zciexp[— Sa, (x, —p,,-)?], 0< ;<1
i=1 j=1
e,
3, 10, 30
(a;) = 0-1, 10,35 (¢)=1(1, 1.2, 3, 3.2),
3, 10, 30
0.1, 10, 35
0.3689, 0.1170, 0.2673
0.4699, 0.4387, 0.7470
i) =10.1091, 0.8732, 0.5547
0.03815, 0.5743, 0.8828
HEHKRSHEMRMEN

e,

(psi)

min( f, (X)) = f,,(0.114, 0.556, 0. 852) =— 3. 86

(20) Hartman’s Function

4 6
[20(X) =— Zc,—exp[: ZaU (x; — py) ], 0 << x;
i=1 i=

0.1312,
0.2329,
0. 2348,
0.4047,
10,
0.05,
3,
17,

3,
10,
3.5
8,

L e el

1696,
4135,
1415,
8828,
17,
17,
,» 1.7,
0. 05,

0.5569,
0. 8307,
0.3522,
0.8732,

3.5, 1.

0.1,
10,

10, 0.

0.0124,
0.3736,
0. 2883,
0.5743,
7, 8
8,

I,

14
17, 8
14

0. 8283,
0. 1004,
0. 3047,
0.1091,

<1

0. 5886
0.9091)

’ i ] .
0. 6650 ¢

0. 0381
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HEMRRESMEMRERN
min{ 5, (X)) = f5 (0. 201,0.15,0.477,0.275,0.311,0.657) =—3.32
(21) Shekel’s Family
X =D z—a)x—adT+¢])7, 0<2r<10
i=1

m SR 5,7 #1010 B, FCO B BIMRL £ (XD f O fu(X) . HBERE 1. 1.1, H
%ﬁt&ﬁﬁ%ﬁt{ayy min(f(X]ocopl))%f(ai)%];/ci91<i<mo

x11.1 $ ¥ =*

aijj

-~

n

=1 2 3 4
1 4 4 4 4 0.1
2 1 1 1 1 0.2
3 8 8 8 8 0.2
4 6 6 6 8 0.4
5 3 7 3 7 0.4
6 2 9 2 9 0.6
7 5 5 3 3 0.3
8 8 1 8 1 0.7
9 6 2 6 2 0.5
10 7 3.6 7 3.6 0.5

WA ,J. D. Schaffer 8 H3 8 BB %L
OO = B o1 T
WEAE W R, HERRSMBRE S
min(f(X*)) = f(0,0) =—1

HRBAEBELSRRIEAKRY 3. 14 RENFEXFENRBR/MERQE, 3 B BHEES
W%, Bt —MEEELLEBIRMAR.

ETHETRABHEEAREKE, ZARKE KR E b — H 2 RS EH
FENR., EHANZARMKLBHCTRE:

) 4 13
(D min g, (X) =5z, —ab) — >z, AREKMH
i=1 i=5

2x1 4+ 2x; + x10 + 211 < 10
2x; + 2x3 + x10 + 111 << 10
22y +2x5 + 211 + 212 < 10
— 8z, + 1, KO0

— 0.5, ll‘,lgloo



1.1 BRAEERES% 7

—8x; + 1, <0

—8xy + 12, <O

—2xy — T + x5, <0

—2x;—xr+an <0

—2xy —ay + 132 <0

0, <1, i=1,2,--,9,13
0 &, <100, 7=10,11,12

HeRBgMESMRMREN ¢ (X H)=g(1,1,1,1,1,1,1,1,1,3,3,3, D=1,

Zcos"(x,) —ZHcosz(x,-)
(2) max g, (X) = |= — SR SRR

lzix?
i=1
[Tzi=075, >Dla<7.52, 0< <1, i=1,2,,n
i=1 i—l
HeRBALmA .

(3) max g, (X) = W) [ = -AHEKMHER

i=1
Dlat=1, 0 <1, i=1.2.,n
i=1
HeRmameiEn

1 1

.
. b

VR
(4) min g, (X)=5.357854725+0. 8356891 x,x; + 37. 2932392, —40792. 141, 243K
F g E ]
0 << 85. 334407 + 0. 00568582, x; + 0. 00026x, x, — 0. 0022053 x5 x5 << 92
90 <C 80.51249+4 0.0071317x,x; + 0. 00299552, + 0. 002181322 <L 110
20 <0 9. 300961 4+ 0. 004702623 x5 + 0. 00125472, x5 + 0. 0019085232, < 25
78 <L xy <1102, 33 Ty K45, 27 x, < 45, 1 = 3.4,5
H2 RO AR R
g, (X)) = 2,(78,33,29.995,45,36.776) =— 30665.5
(5) min g5 (X) = 3z, +0.000001x} + 2z, 4+ (0. 000002/3) x5 AR &M K
2y —x3+0.5520, 23 —xy +0.55 =0
1000sin(— xz; — 0. 25) 4+ 1000sin(— z, — 0.25) +894.8 — 2, = 0
1000sin(x; — 0. 25) 4+ 1000sin(x; — x, —0.25) +894.8 — x, = 0
1000sin(x; — 0. 25) + 1000sin{xy — x; —0.25) +1294.8 = 0

gs(X*) == g3




