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1. Extended Freudenstein & Roth:

n/2

F(X) = (<134 Xy + (5= X5) X = 2)%s,)”

i=1

(=294 X,y + (X +1) Xy —14)Xy;)
X, = [05,-2,05,-2,...,05,-2].

2. Extended Trigonometric:

0 (] N V
f(x)= ZL[n—Zcos xjj+ i(1—cosx,)—sin xiJ ,

j=1

X, =[0.2,0.2,...,0.2].

3. Extended Rosenbrock:

f(x) :; (X X5 1) (1_X2i—1)2’
G =[-121,...,~1.21].
¢ 1000,

4. Extended White & Holst:

f(x)= iz:( 2i ~ Xoi 1) (1_X2i—1)2’



X, =[-121,...,-121],
c=1.

5. Extended Beale:

f(x) = nZ/z:(l.S— X 1(1= %)) +(225- x5, (1-%2))
+(2625-x,,,(1-x3)),
X, = [L08,....108].

6. Extended Penalty:

7. Perturbed Quadratic:

f(x)= le +m(ixj

- [05,05,...,05].
8. Raydan 1:
fx)= ian%(exp(xi)— x,),
X, =[11,....1].
9. Raydan 2:

f(x)= ;(exp(xi)— xi),
X, =[14,....1].

10. Summ of quadratics:
n-1
f(x)= inz + C(Xi+l + Xiz)z,
i=1

X, =[11,...1].



11.

12.

13.

14.

15.

16.

17.

Diagonal 1:
f(x)= g(exmxi)—?),

Xo =[1/11/2,....1/n].

Diagonal 2:
£ = 2(exp(x) - isin(x,).
X, = [L1,....1]
Hager:
f(x)= g(exmxi)—ﬁxi),
X, = [L1,...1].
Generalized Tridiagonal-1:

4
)

f(x)= ri(xi + Xy —3)2 +(xi - Xy +1)
X, =[2,2,...,2].

Extended Tridiagonal-1:

n/2

f(x)= Z(Xzi—l + Xy _3)2 +(Xzi-l = X5 +1)

4
X, =[2,2,....2].

Extended Three Exponential:

n/2

f(x)= Z(exp(XZi_1 +3X,; —0.1) + exp(X,; ; —3X,; —0.1) +exp(—X,; , — 0.1)),
=1

X, =[01,01,...,01].
Generalized Tridiagonal-2:

f(x)=((5-3% — x2)x, - 3x, +1)2 +



n-1

2((B=3x%, = x2)x, - X, ; —3X, +1)2 +((5=3x, = X2)X, = X, ; +1)2,

4 i+1
i=1
X, = [-1-1,...,~1].

18. Diagonal3 (1clc):

n/

f(x)= z%(xzzi—l +0X5,),

i=1
¢ =10000,
X, = [11,...1].

19. Diagonal full borded:
n-2
FO) =04 -0+ 3 (8In(% 1 — %) =X =2, f + (0 =322,
i=1

X, =[01,041,...,01].

20. Extended Himmelblau:

n/2 2

f(x)= Z( X22i—l + Xy _11)2 +(X2i—1 + X22i - 7) '
i1
X, =[LL,....1].

21. Extended Powell:

n/4
f(x)= Z(mes +10%,,_, )2 +5(X4i—1 = Xy )2 +
i=1
(X4i—2 - 2X4i—1)4 +10(X4i—3 = Xy )4 J
Xy = [3-101,...,3-1,01].

22. Tridiagonal Double Borded:

=060+ 3 %30 .

X, = [-1-1,...,-1].

23. Extended PSC1:



n/2

f(X) Z( XZI -1 + X2| + X2| 1X2|) +S|n (X2| 1)+COS (X2|)
i=1

=[3,01,...,3,01].

24. Extended Block Diagonal BD1:

n/2 2

f(x)= Z(Xzzi—l + X5 — 2)2 + (exp(xzi—l) - XZi) ,

X, =[01,04,...,01].

25. Extended Maratos:

n/2

f(X) = szi_l +C< Xzzi—l + X22i _1)2'
i=1

c=1
X, =[1.10.1,....1.1,0.1].

26. Full Hessian FH1 (Sum of quadratics, Quadratic inside):

f(x)= i(iijxf —1j , m=500,

i=1\_j=1
X, =[1/n1/n,...1/n].

27. Extended CIiff:

f(X) nzll( z:ll_(l)o ) _(Xzi—l - X2i)+exp(20(X2i—1 _XZi))7

X, = [0,-1,...,0,-1].

28. Quadratic Diagonal Perturbed:

f(x)=@x} Dy
X, =[0505,...,05].

29. Full Hessian FH2 (Quadratic, perturbed with sin, cos):



2
n n I .
f(x):( xi] + Y ——(sinx, +cosx; ),
= ;1000( )

X, = [LL....1].

30. Full Hessian FH3 (Quartic, perturbed with sin, cos):

i=1

£(x) = (Z xf] ‘ iﬁ(sin X, +COSX, ),

X, =[LL,....1].

31. NONDQUAR (Tridiagonal Double Bounded Arrow-Down:

n-2
)= (6 = %)%+ (X + X + %)+ (X + %)%,

i=1
X, =[L,-1,....1,-1.]
32. Tridiagonal White & Holst (c=4):
n-1
FO) =2 0% = %) +L=%)",
- c=4,

X, =[-121,....-121],

33. Diagonal Double Bounded Arrow Up:
FO) =D 40¢ = %) + (% -7,
i=1
X, =[4,0,...,4,0].
34. TRIDIA (Tridiagonal):

f(x)= (% -1)° +ii(axi A
a=5 B =1 ;:1, 5=1

X, = [11,...1].



35. ARWHEAD (Diagonal Double Bounded Arrow Down):

n-1

f(x)= Z(—4x +3)+ (x + X )2,

i=1

X, =[L1,....1].
36. NONDIA (Diagonal Double Bounded Arrow up):
F(X) = (4 -0 +c(x —x2)2+ Y clx, —x2f, c=100,
i=2
X, =[-1,-1,...,-1].

37. Extended Woods:

n/4

F(X)= 2000(x2, 5~ Xaqp)* +(Xyis 1) +90(x2, — %) +
(l_ X4i—l)2 +10'1<(X4i—2 _1)2 +(X4i ) }"'19 8( Xpicg — )( Xai —1),
X, = [-3-1-3-1,...,-3,-1,-3,-1].

38. Extended Hiebert:

n/2

f(x)= Z Xai1 1 Xz. X — Cz)z’

¢, =10, c, =500,
X, =[0,0,...,0].

39. BDQRTIC:

n-4
f(x)=Z(—4xi+3) (x +2X2, + 3%, +4X2, + 5% ) ,
i=1
=[11,...1]
40. DQDRTIC:
f(x)= Z(x +oxy + 06,
c= 1000, d =1000,
X, =[3.,3.,....3.].

41. EG2:



n-1 1
f(x)=D_sin(x, + X’ ~1)+ 5 sin(x}),
i=1

X, =[L.L,...1]

42. EDENSCH:
n-1
f(x)=16+ Z[(Xi =2)" + (X Xpy = 2X0) " + (X +1)2]’
i1

X, = [0,0,...,0].

43. Broyden Pentadagonal:
n-1
f(x)= (3%, —2x2)* + Z(E}xi —2%X7 — X, — 2%, +1)7 +(3x, — 2% = X, +1)?,
i=2
X, = [-1-1,...,-1].

44, Almost Quadratic Perturbed:

1

_ n-z - 2
f(x)_;lxi +100(x1+xn) ,

X, =[05,05,...,05].

45. Almost Quartic Perturbed:
f(x) :Zn:ix.“ +i(x +x)?
e i 100 1 n/ 1

X, =[05,05,...,05].

46. FLETCHCR:

n-1
F00= 2 X =% +1-x7)",
i=1
¢ =100,

X, =[0.5,0.5,...,0.5].



47. ENGVALL:
n-1 n-1
F(X)= 2 (x2 +X2,)% + D (4%, +3),
i=1 i=1

X, =[2.2,....2].

48. DENSCHNA:

n/2
f(x)= Z Xoi g+ (g + %) 7 + (=14 €xp(Xy))°,
=
X, = [88,...8].
49. DENSCHNB:

n/2

f(x)= Z(Xzi—l _2)2 +(X2i—l _z)zxzzi +(X2i +1)2’

X, = [1000,1000,...,1000].

50. DENSCHNC:

n/2
f(x)= Z(_Z + Xg + X5) 7+ (=2 +exp(Xy_, —1) + X5)7,
i-1
X, =[8,...,8].
51. DENSCHNF:

n/2

F () = 2(20¢1 +X0)? + Xy — X5 ) —8) +(5x2, + (%, —3)° —9)

2
X, =[2.,0.,2.,0.,...,2.,0.].
52. SINQUAD:
n-2 )
F00) =04 =D + > (Sin(x — ) =3¢+, f + (¢ =x2)?,

i=1

X, =[04,041,...,01].

53. HIMMELBG:



n/2

FO0 =D (2%, +3G ) exp (=X 1 =%y )
i=1

X, =[1.5,15,...,1.5].

54. HIMMELBH:
n/2

F(X) =D (8% — 2%, + 2+ X5, + X3,),
i=1

X, =[1.5,15,...,1.5].

55. DIXON3DQ:
F(0 =04 =2+ 306 ~ %) + (%, -1,

X, =[-1.,-1,...,—1].

56. BIGGSBL1.:
£ = 06— + 3 (6 %, F + @-x)",

X, =[0,0,...,0].

57. Perturbed Quadratic:
n 2 n
f(x)= (Zixij + X,
i=1 i=1

X, =[0.5,0.5,...,0.5].

58. Generalized Rosenbrock:

f(x)=(x, -1+ ic(xi - xf_l)z,
c :1(;6,

10



X, =[-1.21....,~1.21].

59. Quadratic Penalty QP1.:

f(x)= nz_l:(x,z ~2)° +(ixf —O.SJ ,
X, = [L1,....1].

60. Quadratic Penalty QP2:

f(x)= i(xf —sinx,)’ +[Zn]xf —100)

2
X, =[14,....,1].
61. Tridiagonal TS1:
n-1
FO) =2 (% + Xy =),
i=1
X, =[14,...,1].
62. Tridiagonal TS2:

F00 =D (%, +% i),

X, = [11,...1].

63. Tridiagonal TS3:
f(x)= Z(Xi—l X+ i)z,
i=2

X, =[2.2,...,2].

64. Trigonometric ET2:

f(x)= Zn:((n - Zn:sin(xj)j + i(l—sin(xi))—sin(xi)j

X, =[0.2,0.2,....,0.2].

11



65. QP3:
n-1

FO)=0¢+X; +-+-+ X —0.25)* = > (x7 —-1)7,
i=1

X, = [LL....1].

66. EG3:

n-1
f(x)= Zcos(x1 +x7—1) + %cos(xﬁ),
i=1

X, =[2,2,...,2].

67. GENROSEN-2:

00 = (6 —D)° + exE, - %),
¢ =100,

X, =[-1.21.,...,~1.21].

68. PRODsin:
f(X) = (X + X2 +---+ X2)(Sin(X,) +Sin(X,) + -+ +sin(x.)),
m=n-1,

X, =[5,5,--,5].

69. PROD1:
FOO=(+ X+ X)X+ X, +...+X,),
m=n,

X, = [L1,....1].

70. PRODcos:

f(X)= (¢ + X2 +--+ x2)(cos(x,) +Cos(X,) + -+ +cos(X,)),
m=n-1,

X, =[5,5,-++,5].

71. PROD2 (m=1):

12



f(X)= (X' + %5 +...+X)AX + 2%, +...+NX ),
m=1,

X, =[155,...15].
72. ARGLINB (m=5);
m n 2
f(x) :Z[Zijxj —1} ,
i=1 \ j=1
m =5,

x, =[0.01,0.01,...,0.01].

73. DIXMAANA:

_l_

0= 3 L+ Sacon ot L]
K3 N
27)(' |+m(_j +;5Xixi+2m[ﬁj ’

a=1 p=0, r=0125 6=0.125,
k1=0, k2=0, k3=0, k4=0,
m=n/4,

X, =[2,2,...,2].

74. DIXMAANB:

k2

+

o=t 3] 45 piens (1]
K N
Snintal ] Bl 1]

a=1, ﬂ =0.0625, »=0.0625 o =0.0625,
k1=0, k2=0, k3=0, k4=1,
m=n/4,

X, =[2,2,...,2].

75. DIXMAANC:

k2

F(0 = “Z“X(nj +Zﬂx (x.+1+x.+1)( j .



Sl 1]+l 1)

a=1 ,b’ =0.125, »=0.125, ©6=0.125,
ki1I=0, k2=0, k3=0, k4=0,
m=n/4,

X, =[2,2,...,2].

76. DIXMAAND:

77. DIXMAANL:

78. VARDIM:

f(x) =

79. DIAG-AUP1:

k2

ZOTERS 3 K S o Wy
zﬂl l+m(_j +25XIX|+2m(:]j '

i=1
a=1 ﬂ_0.26, y=0.26, o6 =0.26,
ki1=0, k2=0, k3=0, k4=0,
m=n/4,

X, =[2,2,...,2].

k2

JORERS 3 K D o Ry
K3 N
Z}/XI |+m(_j +25Xixi+2m(ﬁj y

i=1
a=1 ﬂ_0.26, y=0.26, 0©=0.26,
ki=2, k2=0, k3=0, k4=2,
m=n/4,

X, =[2,2,...,2].

i=1

Xo :[1_£,1_g’...71_ﬂ]_
n n n

izl:(xi ~1y’ {gixi —@J +(Zn:ixi —@

I

14



0= Y40 + X"+ 06 1),

X, =[4,4,....4].

80. ENGVALS:
n-1
f(x)= Z(Xiz +X1)" = (7-8x%),
i-1

X, =[2,2,...,2].

L GNPIPNED~ 0
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