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Abstract

In recent years, the problem of nonlinear equations appears more and more in the field of science
and engineering calculation. Such as, machine learning, artificial intelligence, financial computing,
petroleum geological exploration, satellite orbit prediction and other fields are involved in nonli-
near equations. How to effectively and quickly solve various nonlinear equations has been widely
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concerned by many researchers. Newton’s method is an important method for solving nonlinear
equations. The method in this paper is to use the variation of Newton’s method to improve the or-
der of convergence, and combine with cuckoo algorithm to find a better initial point, so as to achieve
the purpose of solving the nonlinear equations. Finally, some numerical examples are used to ana-
lyze and compare the different iterative schemes, and support the method.
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WRETIER, i DU = AN AR &
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(R -
X =x" +a®L(4) (2.1)
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L(A)~u=t", (1<A<3) (2.2)
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P (X) =0 (%%, %, ) =0
0

02(X) =02 (% % Xy ) 23)
00(0) =0, (6%, =0
A2 & SR BT AU X = (%, %+, Xy ) A
sun=3" s (x) 2.4

TERNSEANGRIFINhRE, RIS HIARE, Sum B, S BEOA BB, IR X = (X, X, 0 X))
2.3. MEZYEEFIANIE4]
2 AR AVE SRR AR T R (2.3) Itk R . 4 e WIUR1E X,
xn+1=xn—F’(xn)71F(xn), n=0,12,--- (2.5)
N4 =R SRS AR (2. 5) AR TR TR 2

BB BARSE 4R 843 (arithmetic mean Newton’ (AN) method)
Y EVIIGE X,

(2.6)
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Vi R DU AL (3, ) 0 F(2,) 51 g U0  Cs) g moras tes sypi
F(x,), PRI AB AT AN).

WA 44 A% (harmonic mean Newton’s method (HN))
4 EWIARTE X,

Zn+1:Xn_F,(Xn)_1F(Xn)! (2 7)
X, =X, —(ZF'(Xn)F'(Znﬂ))’l(F'(Xn)+ F'(20))F (%), =012 .
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F'(x,), DIERRIZAR 2O AP35 4100 A (HN) .
P b A4 I% 4R (midpoint Newton’s method) (MN)
Y EWIUATE X,

1

Zyg =%, _Fl(xn)7 F(Xn)’

=)
X1 = Xq —(F'(%(xn + ZM))] F(x,), n=012--

(2.8)

X, +2 X, +2Z

A% T AR x, Az, BF 8 HTM 1 e F(T”*lj R 2 21 Bk AR (2.5) Y

F'(%,) PR IZH NP S BRI (MN).
LA SR FOEQR D)~ M S F S BRI (2,6), (27), (8)EAIRE,

24. HAERRBSH4WMANE

2.4.1. BB ABIEE
3 I 1 B A ] REAEAE X RIS Bl e, d], BCRAR S SRR RVE AT S kAT DU B R
—ANRZERUNPIE, 0 T I X VS E e, d],  DAME £ RS .

242 BRHABRREERH—HIE R
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24.3. MRABHHFMEREHRITIHE
¥ TR AT 23 38 R AT B AUE X, = (X, X, Xg, 0o+, Xy ) TEN P AR ARE(2.6), (2.7),
QOMYHME, RanAH(2.6), (2.7), 8)HFATIHE. BlIUIRAMIDFA T EHENE2.6)

1

Z, =X, —F (X)) F(X,),
-1

(2.9)
X, =Xo—=2(F'(X,)+F'(2,)) F(X,)

FFE) Xy = (X % Xgr oy Xy ) o K X B X AN QRO A, SR X, = (X%, X000, %y ) » - WL B AEH
T, IS B FER R UM X, = (X %, X, ooy X ) o FEEBANMEBUENR T 4(2.7), (2.8)522%M0L.
TS B R (2.6), (2.7), (2.8) IS HT .
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K C=0, Hp21, WixFaliN pbrisi. e, =x,—x , W
en+1 = Cenp +O(er?+l) (32)

FOAZIERIEI R ZTT AR, p AEARIERIIUEIE .
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In (%0 =%, /% = Xo.a])
p= (3.3)
I (% = X0 o[/ 04 = %00
EHE 31 WHRHF(x):DcR" >R, R R4 F(X) EARE D LS mT i, HAFE AR
X, e DA F(x)=0. F(x)MBETHARMEF (x) 76 D LS HAEZ R, H F(x)7E x, (03R4
HAES M= S8, WP 5 AR (2.6) 2 =MrUldi ),  Ham iR 2 5 e

€. =€ —(CZZ +%Csje§ +0(e/) (3.4)

Hrfie =x,-x, F(x)=0, C =k!IF'(x) F¥(x), k=2,n(C,=F'(x))-
E 2% F (%) s F'(x)7E x, 4bfit Taylor ZL8UR T

F (%)= F(x)+ /(X )a 4 F7(x )+ F7(x )ef +O(ef)

(3.5)
=F'(x.)[ g +C,ef +Cye | +O(ef),
F'(%)=F'(x)[1+2C,e, +3C,ef | +O(e7) (3.6)
FH(3.5)A1(3.6) Al 15
F'(%) " F(%)=6-Cpef +2(C -C,)ef +O(ef) 3.7)
T (2.6) F1(3.7) W] 15
Zy =X +Cye +2(C -C, )l +O(g/) (3.8)
X F(z,,) TER XIS Taylor AEIF, BRI
F'(21) =F'(x)| 1 +2C¢} +4(C,C; - C])ef | +O(ef ) (3.9)

H1(3.5)F1(3.9) il 7
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et TR TR )4 F ()
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y
€ =8 — C22+1C3 e +0(ef)
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EIEAIE BN EAR KL 100, FLIRJE— SR GE R ST R 2 2, WA IZS0E R IR

Bl 4.1, KRAELAMETTHEA

3% +% +X +20=0 @)
X +2x2 +2e% —40=0
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Table 1. Results of numerical experiment
1 BESLINER

f(x) X, AR R n p [, =,
AN 4 3 3.4305e—08
41 X, =—1.374764514987817 HN 100 NG NG
' X, =1.769250047763499
MN 4 3 1.2451e-11
AN 3 2.89 1.1113e-11

x, =1.313798582060881

11 4.2 {Xz 0.981198743169162 HN 3 2.64 1.9937e-09

MN 3 2.86 1.4107e-11

x, = —0.663574277849389 AN 5 3.23 4.5429e-06

143 x, = —0.698320183512346 N 18 202 13977600
: x, = —0.906644847598123 : oorre

x, = 0.598320512621350 MN 5 321 4.54326-06

L2l 7 =M KA FYME, BRI FER& L%, s ETH RS . (F: &
1A 2 e X AMFED) . AFE 2 ATELE 1, MN D5 b, 1 HN 5B R .

Table 2. Computing time
2. BEIE

BB E](s)
f(x) X

AN HN MN

X, =—1.328277445981319

1 4.1 {xz — 0.338159651600667 18.924 33.818 7.214

i 4.2

X, =8.213028678439134
17.893 33.347 15.955

X, =0.942126685194302

X, = ~0.902433484223098
4.3 X, = 1.363673286664610 20.525 19.528 17.237
: X, =1.146905576262810 ' : '

X, =0.201533824178605

MR 1A 2 TBVE N, AT SRR AR IR AT DN AR SO AGE VIR E A o I Xt
P =ANT5EAE R A AR T R BB AR, BA TR b ri P BUEAGE(2.8) CR RS L, Ik
BB 8] AL 5y AN IR LS
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E

AICE S AT S R AR RS T R A — ML, ZEAE N BUERIYME, R0 AR5
ARAPEFWOEAGE, U P FEUEAGE, PR BOAGE, BT TR BIARLNE T R =Rirks B ik
ME . 1277 08 S 1 USAHIME B B e . Gl 3 DM EUE B T IX =AM, 3BT TR EEAEAT R
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