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O ABSTRACT 0O

The Trust region method is one of the most effective and common methods for solving
nonlinear system of equations. In this paper, a numerical method was presented for solving
systems of nonlinear equations. The proposed method is based on the Trust region strategy,
adaptive radius, and conjugate gradient methods (CG) that are used when the Trust region
algorithm is unsuccessful, a family of CG methods is used to prevent resolving the trust-
region subproblem has a high computational cost. The proposed method contributes to
activating the adaptive radius of the Trust region in an appropriate manner for
convergence, improving the efficiency and effectiveness of the Trust region, and thus
reducing the computational cost of the algorithm. Has been proven convergence the
proposed, Trust region.and tested by solving four standard test problems found in previous
studies, comparisons the results obtained with the results of other methods, show that the
efficiency and numerical accuracy of the proposed method.
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. M, || F
20(1 = y)Mo(MollFill + Brmin- ¢ min [Ak,—oﬂl/lllk”]

MR2||Fyll

[y MollFil
X (EMolleII min [Ak, 7
1

ol Sl [[Fl] > A wal (20) 483l (e ixie daaia (19) oS5 a1 1Y) (1) Alall alia cislulys
20y(1 —y§M§
M3 k2
_ MyA MyA
(MO/’I + Bmin€ min [Ak,vl]) (mm [Ak, , ])
s daalidl Gkl k = 00 Leie 3l 23l dapms (22) 38l of an (1) Al glayd 4o sl

14

F(Xi + apd?) < F(Xp) —

o

20y(1—V€M§( . [ MM)( . [ Mo/1>_
MfEZ MoA + Biné min |4, M, min |A, w 1) = 6, > 0

csthall sas (19) Ak Jally Aihla (20) 28D o e 13y pabls e Juass
tgase il
Sl A5liay Al HLaal) Jle Gany dal 4 lall Gulaly dayidal) daplall Cpling dllad s
G F(x) = 0 aSsd) Al b 8% Ehlal) pan ae L) Joasi
F@) = (RGO, R, . F®)
A gikall 48 hally A5l Jslal) e A5lEally Wgla a3 ) (ilsal)
[25]:Rosenbrock (1) dllual)
(n=2 m=2) :Ja¥ dldl Ja
F;(x) = 10(x, — x7)
F,(x)=1—x,
F(x*)=0, x*(1,1) sl Jall of Wle
[12]:Helical valley (2) dllual)
(n=3, m=3) :da¥ dldl Ja
Fi(x) = 10[x3 — 100 (x4, x5)]
Fy(x) = 10[(c +x3)7 — 1]

F3(x) = x3
1 Xo ]
—narctan (x_>' if x1>0
0(xq,x3) = 1 !
k—arctan( >+05 if x;, <0
F(x*)=0 , x*(1,0,0) :a8a Jall of Wle

: [22] Powell singular (3) 4l
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G (Ol (dgana

Agladll e cValeall Jas Jad 450V dalatall 448 plasiu

(n=4, m=4) :JaY 4l Js &
Fi(x) =x; 1—|— 10x,
F5(x) = 52(x3 — x4)
F3(x) = (xlz — 2x3)?
F(x) = 102(x; — x4)?
F(x*) =0, x*(0,0,0,0)

F,(x) =1—x
F3(x) = (90)'/2 (x4 — x3)
F,(x) =1—x5

Fo(x) = (107 (xp + x4 — 2)
1
Fs(x) = (10)_7(952 - x4)

F(x*)=0,

x*(1,1,1,1)

s Jall of Wle

: [4] Wood  (4) Ll
(n=4, m=6) :JaY dlud 2 &
Fi(x) = 10(x; — xf)

sl Jal) of Lle
ity AL bS5 Bac ey gaad) o) 8 Uadl) b s da gl Aagylall dpae) i) (1) Jsaadl 3 paa
27] A sl Al dahidl diph [27]4 AY) ddbid) Ayl s & ae 45

il A0y dahial) 43y 3k Uaral) 400y Akl 4345k dagiial) 48, yhat)
Iters =l f(x") I Iters |l f(x") I? Iters -1l f(x") I?
(1) alad 23 2.2 x 10718 15 44x107V 5 432182 x 1072
(2) dlud 9 4.4 x 10715 10 65x1071 7 170237 x 1073+
(3) dla 11 6.5 x 1078 11 32x1078 12 2.26254 x 1078
(4) Ald 45 47 x 10713 31 7.4x1071° 8 8.13998 x 10~
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(4) Ulsall ddgdan da i8al) 48y jhal) ylES Ay Jakadia (2) JS&Y
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G coleal (dsane Apball ye cVoleddl Jaa Jad 4aaY) dakiiall 4085 oladiad

t@luagilly claliiiuy)
S Cuatl @lldy ddadll ye cNoledl Jaan Jal Ad) oyull $ihh ce 250V dikidl ddk cen Lid
b pales ABa gyl (Bihlas 2S5 b Caial aladtiul o) LAY Adlaiall Lo il Al Jad Allal) dploal
s L) Bile dagl oy Aagiba) A8kl laaly Clil) cldl 5 L Aplual) 2SI Qg Colil) s
gl LAediall gyl 5l Adlad ) AY FhhI ae Lpoaed)l GlHaly Asaaall dpael) bl o)Ll
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