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GV1-CG Gilsiall zynill 43} VICUAL FORTRAN
e 33sale Baall e ABAY) 3 Al Jlsad) (e Ao sana A
Liddy ojpdaiy Liady Andrei allall Lulu) malipll o) Wale . [2]
(Galal lail) sl 3Uatll 3 bl Jlsall (p0 402 22 lialy
n =100 L Lol oylaill cfysiall aae Uyiie) Ala J<I

.n=1000 ;
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[6]. ((7) Aobedd) 83)S3all BV (e il o ) (19)
€1 = o) Sy Akl Wolfe Jayd (38a5 Aa) sl o2

*= ||g1 T Aay) sy lall Jy-bay ¢ =009 5 0.001
1

A = Ap—g * 52 k> 1 (na (p2Y) Qb il

N = Lue timey Linsy NOI gl Jualdi (1) ad; Jgaa

1000 100
V1-CG GV1-CG V1-CG GV1-CG
NOI / Lins/ Time NOI / Lins/ Time NOI /Lins/ Time | NOI/Lins/ Time
1 34/18/0.02 34/0/0.02 1 34/18/0.02 31/0/0.02
2 346/99/3 300/07/2 2 84/25/0.12 93/0/0.11
3 384/185/8 255/0/4 3 89/36/0.34 64/0/0.23
4 166 /136 /59 181/0/66 4 25/11/5.48 28/0/1
5 23/3/0.05 27/10/1 5 21/6/0.05 23/0/0.06
6 11/6/0.03 9/0/1 6 14/8/0.03 7/0/0.03
7 59/19/0.03 52/0/1 7 34/11/0.03 58/0/0.03
8 1097 / 413/ 45 470/01/19 8 1299 /470/ 4 263/0/1
9 63/29/0.03 53/0/0.02 9 65/30/0.03 53/1/0.02
10 37/19/1 29/0/0.02 10 40/17/0.03 31/0/0.02
11 1138 /1045 /122 57411731 11 150/82/5.33 190/2/1
12 929/269/8 1535/0/13 12 338/101/2 321/0/0.61
13 5/4/0.02 7/0/0.01 13 9/5/0.02 7/0/0.01
14 10/10/1 12/0/0.01 14 10/10/0.03 11/0/0.01
15 239/55/109 305/0/139 15 74/197/3.99 75/0/4.49
16 1014 /408 / 36 243/01/4 16 166/59/1.93 86/0/0.18
17 140/125/9 84/0/5 17 26/9/0.45 23/0/0.28
18 35/21/0.01 36/1/0.02 18 34/18/0.01 30/1/0.02
19 2001 /1846 /1197 2001/0/1197 19 203/1431/6 168/0/6
20 26/10/0.02 20/0/1 20 24/19/0.02 26/0/0.01
21 52/51/0.05 21/1/1 21 55/55/0.05 23/0/0.04
22 199/37/2 519/01/5 22 213/104/0.08 219/0/0.25
Total | 8008 /4808 /1600.26 | 6767 /3/1490.1 Total | 3007 /1246/30.04 | 1830/4/15.42
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NOT ) il dgial puaily s 400 (3)o; s

N | Measure | V1-CG | GV1-CG
100 NOI 100% 60.85%
1000 NOI 100% 84.50%

(Appendix) (salall
1- Extended Rosenbrok Function

n/2
f(x) = Z c(xy — x3;-1)% + (1 — x34)?
i=1
c=100, x = [-1.21,..,-1.2,1]

2- Perturbed Quadratic Function
n n 2
. 1
fx) = lei +E 1x,-
i=

i=1
X1 = [0.5, ...,0.5]
3- Raydan (1) Function
n .
l
f@ = ) 75t - x)
i=1
x, = [1,1,..,1]
4- Hager Function

HOEDYCTICOENTS

x = [1,1,..,1] 5-
Generalized Tridiagonal-1 Function
n-1

fx) = Z(xi + x40 — 3)2 + (0 — x40 + D*

i=1
x = [1,1,..,1]
6- Extended Three Exponential Terms Function
n

fl) = Z:(exp(xzi_1 + 3xy; — 0.1) + exp(xy;_1 — 3x5; — 0.1) + exp(—xz;_1 — 0.1))
i=1
x = [0.1,...,0.1]
7

Generalized Tridiagonal 2 Function
fx) = ((5 —3x; —x)x; — 3%, + 1)2

n-—1
2
+ Z((S —3x; — x?)x; — 3x;41 + 1) +((5—3x, —x2)x, — 3%, + 1)2 ,
i=1

x; = [-1,..,—1]

8- Extended Powell Function
n-1
fx) = Z(x4i—3 + 109541‘—2)2 + 5(x4i-1 — x4l-)2 + (X412 — 27541‘—1)4 + 10(x4i-3 — x4i)4
i=1

x = [3,-1,01,..,3,—1,0,1]

9- Extended Maratos Function

n-1

) =) s+ cCidig + x5 — 12

i=1
x; = [1.1,0.1,...,1,0.1]

n—-1 n—1 2
Flx) = Z(—4xi +3) + (Z X7+ x,%)

=1 i=

10- ARWHEAD Function
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X, = [1, ...,1]
11- NONDIA Function

n
FG) = G = 17 + ) 10008, — x2,)?
i=2
X1 = [_1, ey _1]
12- Extended Wood Function
n/4

f(x) = Z 100( x2;_5 — X4i-2)% + (gi-3 — 1D* +90(x5;_1 — x4)% + (1 — x45-1)?

i=1
+ 10.1{(xg;— — 1)* + (xg; — 1D?} + 19.8(x45_2 — (x4 — 1)
xo = [-3,-1,-3,-1,..,—3,—1,-3,—1]
13- Extended Hiebert Function
n/2

FG) =) (raioy = 10)? + G-y = 50000)
i=1

X, = [O, ...,0]
14- Almost Perturbed Quadratic

n

P2 1 2
1) = Z i xF + 55 G+ 20)
i=

X1 = [0.5, ...,0.5]
15

ENGVALI Function (CUTE)

n-1 n-1
FE) = ) (x4 )P + ) (4 +3)
i=1 i=1

x = [22,..,2]
16- Extended Quadratic Penalty QP2 Function

fx) = nz_:l (x? + sinx;)? + (ixlz - 100)

i=1 i=1

X, = [1, ,1]

2

17- Extended Tridiagonal - 2 Function

FG) =) (s = D? + €t + Dl + 1)

i=1

x = [1,..,1], c=0.1
18- Extended White & Holst Function
n/2
G =) el = x4t + (1= 1)
i=1
xo = [-1.2,1,..,—-1.21], c =100

19- Diagonal 2 Function
n/2

1o =) () -7)

i=1
xo = [1/1,1/2,...,1/n]
20- Extended Tridiagonal - 1 Function

n/2
fx) = Z(xzi—1 + 22 —=3) 4+ (xpi-1 — X + 1*
i=1
X0 = [2,2,...,2]
21- Extended Block- Diagonal BD1 Function

n/2
) =) (g + =202+ (expliya = 1) = 1)’
i=1

xo = [0.1,0.1, ...,0.1]
22- Extended Cliff Function
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Abstract

In this paper was to develop method V1-CG methods associated gradient amended to increase the speed of the
convergence while retaining the charactenstic mass convergence as the derivation of this method was based on
strict convex quadratic function has been develop this way to public function in whichthe supreme derivatives

not equal zero.

The Desent property and global convergence for the proposed algorithm are established, oure numerical
experiment on some test function and it showed us a clear improvement on the way V1-CG modified.

192



