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Extended Freudenstein & Roth Function

n/2 )
f(x)= Z(_l?’ + X5, H((5 —x,,)x,; _2)x2i)
=
+(_29 + x5 T((xy; +)x,, _14)x21)2 >
x, =[0.5,-2,0.5,-2,...,0.5,2].

Extended Trigonometric Function

iﬂﬂ i 0 | O

x)= ) k- ) cosx [Hi(l—cosx,)—sinx, [,

S =l = 0 ( ) O
x, =[0.2,0.2,...,0.2].

Extended Rosenbrock Function

n/2

f(x)= Zc(xzf _x22i—1)2 +(1 _x2i—l)2’

x, =[-12,1,....-12,1]. =100

Extended White & Holst Function

n/2

f(x)= ZC(XL' _x23i—1)2 +(1 _xzi—l)z’

x, =[-12,1,...,-12,1],  c=100.



Extended Beale Function

n/2

7= (15=x, (1=x,,)) #(225 -, (1 -x2)) +(2.625-x,.,(1-23))",

i=1
x, =[1,08,...,1,0.8].

Extended Penalty Function

n—1 n

f@=3(x -1)" +D X ~025(],

=1
x, =[L2,...,n].
Perturbed Quadratic Function

n

n 1 |j
=y il +—1) x. [
f(x) ;lxl 100 2 xl |:| 4

x, =[05,05,...,05]

Raydan 1 Function

Raydan 2 Function

Diagonall Function
S()= ) (exp(x,) = ix,),
i=1

x, =[1/nl/n,...,1/n].

Diagonal2 Function

7= Y ote) =2

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



Diagonal3 Function

n

S(x)= Y (exp(x,) = isin(x,)),

i=1
x, =[L1,...,1].
Hager Function

n

(=Y (exp(x,) =ix,),

i=1
x, =[LL,....1].

Generalized Tridiagonal-1 Function
n—1

f(x)= Z(xi X _3)2 +(xi T X +1)49

i=1
X, =[2,2,....2].

Extended Tridiagonal-1 Function

n/2

()= Z(xzf—l + Xy _3)2 +(x2i—1 Xy, +1)4’

x, =[2,2,....2].

Extended Three Exponential Terms Function

n/2

S0 =Y (exp(ay,, +3x, —01) +exp(x,,, —3x, —0.1) +exp( =x,,, —0.1),

i=1
x, =[01,0.1,...,0.1].

Generalized Tridiagonal-2 Function

S(x)= ((5 —3x, _xlz)xl —3x, +1)2 +
n—1
S ((5=3x, =x2)x, =x,, =3x,, 1) +((5-3x, —x2)x, —x,., +1),

i=1
x, =[-1,-1,...,-1].

Diagonal4 Function
n/2

f0=3 50 +ed)

x, =[L1,....1], c =100.



DiagonalS Function

f(x)= Zlog(exp(xi) +exp(—x,; )),

x,=[LLLL,....11].

Extended Himmelblau Function
n/2 5

f(x)= Z(xzzi—l RRTY _11)2 +(x21—1 +x22,' _7) >

i=1
x, =[LL,....1].

Generalized Rosenbrock Function (¢c=100)
n—1

F0) =Y dx —x2) +H1-x),

i=1
x, =[-1.2,1....,-1.2,1], ¢=100.

Generalized White & Holst Function (¢=100)

£(x)= Zc(x —x) +(1-x),

x, =[-12,1.....-12,1], ¢=100.

Generalized PSC1 Function
n—1 5
F= Y (a7 +x2, +xx,,) +sin® (x,) +eos” (x,),
i=1

x, =[3,01,...,3,0.1].

Extended PSC1 Function

n/2
2 .
f(x)= z(xzzi—l +x22,' +x2i—1x2i) +Sln2(x2i—1) +cos’ (x5,)5
=

x, =[3,0.1,...,3,0.1].

Extended Powell Function

n/4 4

f(x)= Z(‘x4i—3 +10x4i—2)2 +5('x4i—1 _964,')2 +(x4i—2 _2x4i—1)4 +10(’x4i—3 _x4i) )

x, =[3,-1,0,1,...,3,-1,0.1].



Full Hessian FH1 Function
_ ) n ) 2
=0 =37+ (3, =3 =2(x, +x, +-#)7),
i=2

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

Full Hessian FH2 Function

S =0 =5 + Y (3, ey, 1)

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

Extended Block Diagonal BD1 Function

n/2

f(x)—Z(xz, +x2 =2)" +exp(x,, -1) —x,,)°,

x, =[01,0.1,...,0.1].

Extended Maratos Function (¢=100)

n/2

f(x)= zxz, (x2i—l + X3, _1)2’

x, =[LLO0.L...,L1,01], =100

Extended CIliff Function

/2 3
f(x)= z%g (x2i—1 _x2i) +exp(20(x2i—1 _XZi))’
x, =[0,-1,...,0,-1].

Quadratic Diagonal Perturbed Function

J(x)= @ H+ AT

x, =[0.5,0.5,...,0.5].
Extended Wood Function

n/4

f(x)= zloo(xii% _x4i—2)2 +(x4i—3 _1)2 +9O(xii—l _x4,')2 +
=
(1=x0)" #1104 (v, —1)" +(x, —1)} +198(x,, —1)(x,, 1),

x, =[-3,-1,-3,-1,...,3,-, 3, 1].



Extended Hiebert Function

n/2

f(x)= Z(XZI—I _10)2 +(x2i—l X2 _50000)2’
=
x, =10,0,...,0].

Quadratic QF1 Function

1 n
f)=5Q i =x,,

x, =[LL,....1].

Extended Quadratic Penalty QP1 Function

f(x)= }i(xlz —2)2 +§xi2 —O.Sﬁ,
x, =[L1,....1].

Extended Quadratic Penalty QP2 Function

f(x)= g(xf —sinx,.)2 +§xi2 —100@,

x, =[LL,....1].

Quadratic Function QF2

f(x) Z%ii(x,z —1)2 -X,,

i=1
x, =[05,0.5,...,0.5].

Extended EP1 Function

n/2

f(x)= Z(exp(le'—l = X,;) _5)2 +(x2,'—1 _x2i)2(x2i—l =X, ~1 1)

2
H

x, =[15,15,...,1.5].

Extended Tridiagonal-2 Function
n-1

f(x)= Z(xixm _1)2 +C(xf +1)(xi+l +1)9

i=1

x, =[LL,...L]. ¢=0l



FLETCBV3 Function

1 = h 2) 0
f(x)=5p(x12 +x,f)+;§(x,- —x,v+1) zD (h2+ CIZ COS(X)E

where:
p=1/10°,  h=1/(n+1), c=1,
X, =[h,2h,...,nh].
FLETCHCR Function

n—1

f(x)= c(xiﬂ —x; *1 _xiz)z’

i=1
x, =10.,0.,...,0.], ¢=100.

BDQRTIC Function

n—4

f(x)= z(—4xl, +3)2 +(xf +2x7,, +3x’, +4x7, +5x,2,)2,
i=1

x, =[L,L,...1L.].

TRIDIA Function

n

f(x)= y(dc, —1)2 +Zi(ax, —Bx,_,)z,

=2
a=2 B=1y=1, d=1,
x, =[L1,....1].

ARGLINB (m=20) Function

d
f(x)= Z > ix; -1,

x, =[LL...1].
ARWHEAD Function

n—1

F= S (mx, +3) + 3 (2 +x7)’,

i=1

x, =[L,1,...,L].

NONDIA (Shanno-78) Function

f(x)=(x, -1) +i100(xl —x,.z_l)z,

x, =[-L,~1,...,-L].



NONDQUAR Function
n-=2

S(x)=(x, _x2)2 +Z(‘xi X4 +xn)4 +(x, +xn)29
=
x, =[1.,-1.,....1.,-1.,].

DQDRTIC Function
n=2
f)= Y (a7 +oxl, +axl,),
i=1
c=100., d=100.,
x, =[3.,3.,...,3.].

EG2 Function

n—1

f(x)= ZSm(x1 +x —1) +—51n(x ),

x, =[L,L,...1L.].

CURLY20 Function
f(x)= Y g} =20} -01g,,
i=1
where
Ex, + Xt tx,,, i<n-k,
4= Ox, +x,,+-+x, i>n—k, k=20,
x, =[0.001 /(n+1),...,0.001/(n +1)].

DIXMAANA Function

f(x)—l+Zax %ﬁ +nzlﬁx ,+x,+1 %ﬁ

2m 4
;vx?xf“ﬂ,,%g +25x, ,+2,,,[h§,
—n/3,
a=1 p=0., y=0125 06=0.125  k1=0, k2=0, k3=0, k4=0,
=[2.2.,....2.].



DIXMAANB Function

f(x)—l"‘zaxza—g +]:Z:[3x,.2( )2%—§2+
zv%ﬁ v$oenaE

i=1
=n/3,
=1, B =0.0625, y =0.0625, 5 =0.0625, k1=0, k2=0, k3=0, k4=0,
=[2..2.,....2.].

DIXMAANC Function

(x)—l+Zax %ﬁ +nzlﬁx ,+x,+1 %ﬁ

ziyxizx4 B—g +25xlxl+zmal—g4
i=1

l+nz|3/l|:| Dll:' b
= n/3,
B =0.125 y=0125 o= 0.125, k1=0, k2=0, k3=0, k4=0,
=[2.,2.,...,2.].

DIXMAANE Function

(x)_1+zang—g +nzlﬁx( )251924-

2m 4
14
i :+m% Z 6x1x:+2m% >
i=1

/3,
a=1, B=0., y=0125 &= 0.125, kKl=1, k2=0, k3=0, kd4=1,
Xy =[2.,2.,..,2.].

DIXMAANJ Function

f(x)—1+Zax %ﬁ +nzlﬁx X +x2) %ﬁ
ZVx?x“ exc) +z5xlxl+2mBl—H4

l+nl|3’l|:| DZD b
= n/3,
a =1, B=0.0625 y=0.0625 0 :0.0625, k1=2, k2=0, k3=0, k4=2,
x, =[2.,2.,...,2.].



Partial Perturbed Quadratic

f(x)=x/ +Zﬁx:‘2 +$(X1 +x2+“+xi)2§

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

Broyden Tridiagonal

n-1 +1)2 H

n-1
f(x)=(3x, —2x12)2 +z(3x,. —2xf —X,. —2X,, +)® %3x, —2x,f -x
=2

x, =[-1,-1,...,-1].
Almost Perturbed Quadratic
F0)= Y i 4 45,
X, =[05,05,...,05].

Tridiagonal Perturbed Quadratic

n—1

f)=x]+ Y ix] +(x, +x, +x,,),
i=2

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



