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F(x)=0 x€R",

..»J?LsnLgéﬂQTL;LM.éJ}oL;»LG@LﬁAﬂ)U\J.}diuuﬁd\x.g\)adtch:Rn - R" o7 5 &8

.[18] &J;@%ﬁﬂ‘)&‘)yw )‘Jﬂduw"ﬁdbﬁwa“)}.‘ Ao

filx) =expx; —1, i=1.23,..,n

.AbﬁdaMWﬁjd)&)ag‘_{iM&)Jﬁ)jiﬂjsé‘ﬁ‘j‘yb-‘gbu\&@u

S s 511 25 S 93 Glwlons s YS90

Initial points Dim k/CPU /NF
(TTDFP) (Y-¥) 4z, S (1-0) oz, S
X1 2000 18/0.067/73 18/0.060/90
5000 18/0.084/73 18/0.090/90
20/000 19/0.133/77 19/0.138/95
30/000 19/0.151/77 19/0.163/95
X, 2000 16/0.114/65 15/0.100/75
5000 17/0.161/69 16/0.160/80
20/000 17/0.191/69 16/0.182/80
30/000 18/0.216/73 17/0.196/85
X3 2000 25/0.076/109 31/0.076/178
5000 25/0.102/109 31/0.121/178
20/000 26/0.173/113 32/0.208/183
30/000 26/0.214/113 32/0.261/183
X4 2000 19/0.103/87 18/0.108/114
5000 20/0.136/91 18/0.130/114
20/000 20/0.241/91 19/0.219/119
30/000 21/0.221/95 19/0.230/119
Xs 2000 16/0.102/65 15/0.097/75
5000 16/0.111/65 16/0.100/80
20/000 17/0.146/69 17/0.144/85
30/000 17/0.177/69 17/0.176/85
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X 2000 14/0.084/57 14/0.084/70
5000 14/0.105/57 14/0.098/70
20/000 15/0.142/61 15/0.196/75
30/000 15/0.166/61 15/0.173/75
JA8] w5 5 o i m 5 Sy pots 15 slaad) go Al ol 53 Y Alhano
fi(x) = 2x; — sinx;, i=123,..,n.
.»qu,,mwﬂ;J),\?,UsmL;”rswiﬂyé\ﬁu\yu@,\;@u
93 s 51y 0205 S 55 p Slvlows 5 YS9
Initial points Dim k/CPU /NF
(TTDFP) (v-¥) vz_,}in (1-0) ‘.;wist
X4 2000 16/0.083/65 16/0.064/80
5000 17/0.078/69 17/0.081/85
20/000 18/0.121/73 17/0.0129/85
30/000 18/0.128/73 18/0.135/90
Xy 2000 16/0.088/65 16/0.103/80
5000 17/0.110/69 17/0.115/85
20/000 18/0.164/73 17/0.152/85
30/000 18/0.161/73 18/0.197/90
X3 2000 18/0.065/73 16/0.062/80
5000 19/0.090/77 16/0.096/80
20/000 19/0.123/77 17/0.108/85
30/000 20/0.154/81 17/0.131/85
X4 2000 18/0.100/73 16/0.094/80
5000 19/0.116/77 16/0.110/80
20/000 19/0.164/77 17/0.155/85
30/000 20/0.182/81 17/0.163/85
Xs 2000 16/0.095/65 16/0.069/80
5000 16/0.102/65 16/0.108/80
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20/000

17/0.128/69

17/0.111/85

30/000 17/0.145/69 17/0.148/85
X 2000 14/0.087/57 14/0.080/70
5000 14/0.107/57 14/0.104/70
20/000 15/0.139/61 15/0.141/75
30/000 15/0.143/61 15/0.166/75
J18] ws B o c m o5 Soysots sy slaad o alines ol 53 Y Alkaso
fi(x) = 2x; — x5, + expxy — 1,
filx) = —x;_1 + 2x; — xj41 +expx; —1, i=23,..,n—1,
frn(x) =2x, — x_1 + expx, — 1.
.n,?u.amumji;J,H\?ﬁmméwﬁ);ﬂ,;é\ﬁ\;\yu@x@u
e s 1 025 S 33 8 Slslows s ¥ Jguier
Initial points Dim k/CPU/NF
(TTDFP) (v-¥) vz_,}in (1-0) ‘.;win
X4 2000 38/0.239/174 28/0.0255/199
5000 36/0.503/169 28/0.528/194
20/000 40/2.088/184 35/2.067/238
30/000 40/2.824/182 32/2.764/217
Xy 2000 35/0.259/161 37/0.317/239
5000 48/0.689/222 42/0.753/276
20/000 48/2.476/225 52/2.940/339
30/000 45/3.576/221 50/4.729/335
X3 2000 53/0.451/387 44/0.410/394
5000 60/1.484/561 51/1.230/461
20/000 82/11.988/1173 73/11.363/1252
30/000 42/6.098/403 62/11.943/918
X4 2000 49/0.386/286 55/0.510/397
5000 51/0.925/307 55/1.373/489
20/000 54/3.649/353 69/6.295/704




30/000 62/6.701/445 52/5.824/453
Xsg 2000 40/0.273/183 35/0.294/226
5000 45/0.650/208 44/0.777/291
20/000 42/2.115/198 40/2.540/271
30/000 46/3.261/217 43/4.063/304
X 2000 32/0.321/145 28/0.256/174
5000 32/0.600/147 30/0.531/190
20/000 32/1.565/144 34/1.934/215
30/000 29/2.062/131 35/2.870/223
JA8] s § o i m 5 Sy sots Slsp slaad) go dlins ol 53 L Ao
fi(x) = x; — sinx;, i=123,..,n.
33 8 oodalie 3 Jade 53l alies 55 v;,“),inpgﬁu\ Jols g3ue b
e e (sl 025 S 93 8 Slabe b5 F J9ier
Initial points Dim k/CPU /NF
(TTDFP) (v-¥) v:;_,)is\ (1-0) v;wiu
X4 2000 64/0.095/193 65/0.097/260
5000 83/0.148/250 84/0.208/336
20/000 125/0.397/376 126/0.337/504
30/000 142/0.465/427 143/0.512/572
Xy 2000 64/0.108/193 65/0.141/260
5000 83/0.188/250 84/0.173/336
20/000 125/0.375/376 126/0.442/504
30/000 142/0.508/427 143/0.538/572
X3 2000 65/0.086/198 65/0.081/262
5000 85/0.164/250 84/0.144/338
20/000 127/0.240/384 127/0.347/510
30/000 144/0. 494/435 143/0.490/574
X4 2000 65/0.105/198 65/0.102/262
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5000
20/000
30/000

X 2000
5000
20/000
30/000

X 2000
5000
20/000
30/000

85/0.189/258
127/0.413/384
144/0.516/435
72/0.108/217
95/0.208/286
138/0.387/412
152/0.534/457
55/0.109/166
74/0.162/223
116/0.344/349
133/0.480/400

84/0.216/338
127/0.409/510
143/0.541/574
140/0.150/560
328/0.403/1312
772/1.600/3088
1122/2.690/4488
55/0.095/220
74/0.141/296
117/0.365/468
134/0.493/536

fi(x) = 2x; + sinx; — 1,

fi(x) = =2x;_1 + 2x; + sinx; — 1,

fn(x) = 2x, + sinx, — 1.

.[14] &J;@%ﬁﬂ)Q)ym )‘dehw‘}nwu,:_‘)a.om

.ssf@odﬁwﬁjJ}v\?)scb?dim&})v.:uijU:(_g\kU\yl:-‘_g;Ap@b’

g s 6l 025 8 93 lwloms s B J9or

Initial points Dim k/ NF/CPU
(TTDFP) (Y-¥) 4z, S (1-0) oz, S
X4 500 1248/1.646/4999 1065/1.628/6235
1000 2855/6.058/13003 2560/5.673/14929
1500 5041/12.178/23764 4444/11.908/26126
2000 5267/14.261/24765 5920/12.232/34798
Xy 500 1634/2.489/7327 1421/2.137/8450
1000 2836/4.922/12780 1748/3.933/10098
1500 4184/12.239/19488 3823/11.318/22469
2000 6246/14.534/29680 5139/12.853/30257
X3 500 1101/1.587/4594 1088/1.616/6310
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X5

1000 2921/5.979/13176 2642/6.687/15450
1500 4109/11.952/19013 4797/10.527/28145
2000 5609/19.554/26470 5523/19.143/32676
500 fail fail

1000 fail fail

1500 fail fail

2000 fail fail

500 1039/1.286/4310 964/1.452/5583
1000 2890/6.745/13175 2679/6.522/15720
1500 4063/9.448/18752 3893/9.586/22771
2000 5424/18.602/25471 5695/18.568/33724
500 1136/1.470/4867 1434/1.994/5883
1000 3009/6.314/13902 2620/5.059/15267
1500 4757/14.192/22329 3761/9.301/22091
2000 5413/14.806/25464 5880/17.884/34815

J= T 5 50 Jsfdb-)&,oobsda;:u.{éjédjhb,-):ouwC)J@lﬁ).ao:uuijlfjw)ﬂéiil{
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Abstract

Solving of a nonlinear system of equations is one of the most important
problems in appliead mathematics. some methods have been proposed to
solve this problem. Among these methods Newton method, Quasi-Newton
methods are very famiuse while many modified versions of those is
introduced. In the most these methods, we need to calculate the Jacobi
matrix in each iteration and solve the corresponding linear equation system
while this is the most disadvantage of these methods specially for large scale
problems. In special cases where the system of equations has an espeicial
class and some additional properties, some special algorithms can be used.
The montone nonlinear equations are one of important classes. The purpose
of this thesis is introducing two new families of derivative-free that is based
on projection methods while use some three-term conjugate gradient
directions. It is showed that these directions satisfy in the sufficient descent
condition. The global convergance of the new methods are investigated on
some mild conditions while the numerical expermintes show these methods
are efficient.

key words:

Nonlinear monotone system of equations, Projection methods, Derivative-
free algorithms, Conjugate gradient methods, Global convergence.
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