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Abstract

In this paper, we consider the convergence of the two-step combined method for solving nonlinear
operator equations. A semi-local convergence of the method is presented under some continuity
conditions. Moreover, we establish the uniqueness result of the solutions. Finally, a numerical
example is provided to demonstrate our theoretical results.

Keywords

Semi-Local Convergence, Two-Step Combined Method, Divided Differences

KR FHENMSAS AR
ViR

XEE, WLF, hwmi

WL A8 E &, WL &%
Email: 1570398202 @qq.com, shenweiping@zjnu.cn, 792612569@qg.com

ks HiA: 20174F1H3H; FHBEM: 20174F1H21H; KA HM: 20174F124H

NEG M REW, WP, RIS SR ALNE ST I R KW A D5 A RS ). BBk R, 2017,
6(1): 90-103. http://dx.doi.org/10.12677/aam.2017.61011



http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2017.61011
http://dx.doi.org/10.12677/aam.2017.61011
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

P

R

AE BRI TR AR RS A ST ER S . EREESREXMT, RIS H T E7ERF
gt . A ShX T IR R A — R T e BR o BRJE I I F B TR UL A eSSk T AR R

Xiia
FRElsitt, WPHETE, ZR

1. 5I8
W X 5Y Ay Banach =8, H DA X F—HF N7, HEIEEHEE 7
F(x)=0 (1)
Hr, FoNEXAED Ef— N EEHE T
TR AL, AR R SR AT ()R E LR k2 —. i, TR K2R THEHE T F —m S
Hi /2 Lipschitz 26448 T 4- 00k 7 7 WS Sl 5
TEXCFE[3]H, M. Bartish B kIR H T H BB IE ARk

-1
Xn+l:Xn_|:F,£Mj:| F(Xn)
2
x +y )]
Yo = Xna _{F’(%j} F (Xn+1)

I ELTEBHEIR AT A AR T SR RIS . X, %y, y, MR MIVIGE. BeAh,
SCE[4] [5] [6] [7] [81% 4B R Bl St i T — 2 O
[FRE, ST 31N T 2R 5E 3, M. Bartish 76 3CE2[3]50 % th T AR TR M ok i R (L)

X1 = X, _[5F (Xn1 Yn )]_1 F (Xn)
yn+1 = Xn+l _[5F (Xn’ yn ):|71 F (Xn+l)

KH, X, Y NEERIYIEME, OF N X BY M8 REHE 7. RZ 583 5EG) Ml Sk d 1k
T —E I T . 91N, SCIOVAEAERT 55 1 BEFEIE 4E 75 2 1R R X B Q) e R AW SIOVE EAT T AR 9T . P,
ZEBA[10] [11] [12]H ol $hB 2Rk iUl 84& 1, S. M. Shakhno #F 7T 74X AE Holder &1t R 5035 (3) USSPk i)
B, XN, SCE[13)15[14144 T M2 S Lipschitz 260 R %5 kR Sk sE 3. B AN, SCE[15] M4
(16143 S Q) USRS HEAT T 90 4, 457 F 2L R A4

At (57 (x,y) = 0F ()< o (Jx =yl +Ju "), @

SCEE[16]45 H T HEQ) 14 R E S S LA K 5 R (1) IR e — 1 X L, o e(0,1] s Ay =0F (X, - o) -
N, EATEEARLME TR

MEERIN=0,1,---. )

MR N=0,1,---. ®3)

H(x)=F(x)+G(x)=0. (5)
XH, F,G¥INEXAED ERAELMHET. FA Fréchet RIS T, G NELSHET. &L, S. M.



P

Shakhno &l 45 A 575 (2) 5 Q@) E X E L7 B ket T F AP E 51k T 3R g7 FE(5):
{F[Tyjae(y)} [F(3)+6(x,)]

-1

Yoo = Xog —{F’(Lz)/”}r&G(xn, Y, )} [F(%01)+G (%) ]

Horb, Xy, Yo N EMIMGEE . SCEL8EIE R F, G i 2w A 0 K Lipschitz 244, 25 HiZ A LR
JE ISR SE B, I ELER T e RS N 1+ 2 .

TEX R SCFES, AT T RE T FEG) KW DA & 5 1L 1 R U st a8 . 4587 F i—F F-
FH &2 Lipschitz 2644, —Fr S0 /& Holder &1 LA B+ G I ZE R 2 Holder 261, AL H T1%
JOESC St e B, JFUERE T RRROME— . R4k, R T, ARG T — N AR ok B R
frIEE i 45
2. EX 552

AT, FATAS H B EA N E 5 H,

B 1 [16]{81% 6G Fonth X Y B MERMEH T % x,yeD, # 6G(xy) il 25kl

5G(x,y)(x-y)=G(x)-G(y). (7

TFR 6G (X, y) ALER X,y FIZER -

512 2 (Banach 5F#E[19]) & F: X - Y WA REMERT, 1 : X oY HARMET, #|F -1 <L, M F
R HA

SEZE I n=0,1,---. (6)

4 1
Flemr
FIE 38l Ak e N, ae(0,1]. B C** (D) o I HE S I () H. K 3 8 Holder 4L 22K 5T
f&i%(1) FeC* (D).
(2) VxeD,F'(x) " HAETE

F/(x) < m.

Ny
S

(3) vx,yeD, heX,

[F'()-F(y)] < Llx-y].

[F" (x)h=F" (y)h] < L =y [
E=}

F(0-F (y)-F[ 252

e e ) F 5o e e

3. F et w3

U B T ST AL A7 0 R e R 78 IR, A4 U (%) = {x:[x— x| < 1}
FRh x, LB r R R BT F W PSR -SRFT, DUREET G i

i 6G BIHAE B %y, Yo 9 D TP AL 4 p =[x — Yo, @ =] A H (%] 37 Ay = F(X“y“ij(xo o).




P

EH 1 BT A AT

(z)ﬁmt)ﬁﬁzao,bo,coxza,ﬁe(o1] (A vy e D, FIIA MR
F'(x)-F y) )< alx—vl
(V)] <o =]
A (8G(xy)-5G (uv ||<co(||x ulf’ +ly - v||ﬁ);
(3) q> p HAFEAE H r, [543

9 (ro‘Z+1 +3ry +(3r, )ﬂ +(1r -

Hrp

(4) FERU (%,15)=D .

n+l

tn+l —Sha

V= go(

by

4(a +l)(a+2)

( "(x)-F

+(r - p)ﬂ+2r0ﬂ)/[1—go((3r0)ﬂ+r0”)]

= max b—°1a0+c ;
4la+1)(p+1)'2 "
ﬁﬁ%?ﬂ&mw{hmmmex

ty =0, Sy =1~

n+1 )‘”1 + aO (

p)ﬂ)<1, L=0/(1-7),

PoL=r-

n+1)+CO ((tn “ta )ﬁ +(tn ~Sh )ﬁ)

n+2

(tn - tn+1 )

by

| Ha+l)(a+2)

1- ( a0+coj(( tn+1)ﬂ+(3(t0—sn+1))ﬂ)
Bn+2 (tn _tn+1)’

(tn _tm-:L)aH.l 73.0(

1)+ (6 ~t) +(t -5,))

(tn _tn+1) = Cn+1 (tn
MEATA 2518
O {5} ) WS BMFEALIETE SR -6f(1-7) <0 <t

(iFEO)REIEE M FIFFF{X, | {Y, | ST X eU (%, 1) »
Yo - x| <5, -5 MHHER N =0,1,2--

e TR

_tn+l)'

JFHARREME— . FERIAT, Zn 10, RATAE

X, —x*"
a1 1 Vi B
W(t"_t“’l) +Ea°(snfl_t”)+cﬁ((tn ~t)” +(ta =) )
< . :
{fara (s ot ot
(tn _tn—l)'
PR (i) FATHECATGEIEI] R FIASE KR AL -

n+l

n+2 =

>t _1_

(®)
©)
(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17



LA
Bn+2 S]/, Cn+1 S]/. (18)
Hoof, iy H0<y<l. IARMFIBBREA R, Mamrsl(s,),{t) £ksn. FHit, b

tn+1 _tn+2 2 St~ tn+2 >0 K Lm (tn+1 _tn+2) =0.

B[4 lims,, = limt, ., AT {t, —s, | IS

n—o

B, #n=0r, BXF12), (13), (14), FATATLIFEE]

S, >t >8 >t,.
X
1+ go(ro"‘*1+roﬂ+(r0— p)'g—(3r0)ﬂ)
h—a(l+y)=r- R
1—90((3r0) +r0)
[l 1t
. go(t(j‘”l+s0 +2t0ﬂ)q go(ro‘“l+(r0 - p)+2r0ﬁ)
—t, < -
1—90((3t0)ﬂ+t0ﬁ) 1—go(r0'3+(3ro)ﬁ)
3 go(ro‘”l +(ry - p)ﬂ +2roﬁ)
- 1—g0(r0ﬁ+(3ro)ﬁ)
RIAI43
1+, (ret+f +(r, - p) - (3r,)
t,>r - 0(0 o +(np) O))q_r q(1+y)zr—i20.
0 5 B 0 0 1_
1—go(r0 +(3ry) ) 4
B LA
gz%ztzz%—izo
1-7
JFH
B, <y, C <y.

B n=0m, (17)5(18)Mar. Hikn=0,12---k i}, R (17)518)Z& KL, B

ba 282t 210 _1I7/ q=0.
H

Bio<7 Ci<v.

Ij‘\”% n:k+1ﬁﬂ_y

bo ta+1
4(a+1)(a+2) 0

1—(2a0+c0j(t0”+(3t0)”)

Jr%aos0 +¢, (toﬂ +t0ﬂ)
<y, (19)

Bk+3 -



b
4(a+1)(a+2)

1
1—[2510 +coj(t0ﬂ +(3to)ﬂ)
i B,.,,Cy,, E X KM%, "13B,,,>C, . HFKMHA3), (14)Lkix, FATAT1E:

tk+2 - tk+3 = Bk+3 (tk+1 _tk+2) >0, tk+2 — S0 = Ck+2 (tk+1 k+2) >0,

1
th + Zags, +c, (t7 +t7
0 Zaoo 0(0 o)

C,., < <y. (20)

LA
Ski2 ~ tiis = Biga (e —tiz) = Gz (s — ti2) 2 0.
H1 2% 14(13) % (19)
tn —tha =B (tm—l _tm) < 7(tm—1 _tm) < 72 (tm—z _tm—l) <<y (to _tl)
=y"q,m=212,---k+2.
Jit A

t.,>t —7"q, m=142--k+2.
A, Hﬂiiﬁ&y%XT%

tes 2t — 7 a2t -/ Ma- g2 2t —g -y - - Y- g
_’]__
=r0——7 g.
1-y
zx Faffg
1_ k+3
Sk+1>tk+2—sk+2>tk+32r - L qZO

1-y

BRI 13(17) 5(18)% n =k + 12 AL ). I, FATUERR () BRAL
NG ) IER . FRA K FHECE B 0NEE BEE RS R (6) 2 d E 1 B
"Xn - n+1|| = n+l' "X yn” < tn =S (21)

EJl:
" Yo~ yn+1|| = 2tn —Sh —Sha
Hn=01I, B, BFILEG), p,qE LK (12), RE T AT LAE(21) 2 7K . IR k AEE UL,

FHAFA <k, FERQURHA. 54 A, = F( ;ymj+§G(xm,ym),m:o,l,...,k+1, i

(F'(%J+5G(x0,yo)—F’(%)—ﬁG(wam)j‘

1
<52 (o =X+ 196 = Yal) & (o = xall" + 30 = vul’) (22)

[ = A

S+ o -xl 41wl
R B & 25 (11)
||I—Ao‘lAn"s(%ao+coj((t0—tm)ﬁ+(3(to—5m))ﬁ)

é(%ao+coj(toﬂ+(3t0) ) (;ag +Coj( +(3r,) )

(23)



i %

M52, AMA AWK, FH
-1
<13, (o sl vl @4

T n =k +10, SSRGS AT PAE
F (Xk+l)+G(Xk+1) =F (Xk+l)+G(Xk+1)

_[F(LZWJ+5G(XI<,yk)}(xm—xk)— F(%)=G(x)

:F(Xk+1)_F(Xk)_F'(XM—;ij(XM_Xk) (25)

o Xeyg X A X +Y
+|:F[ k12 k)_F( k2 k):|(xk+l_xk)

+G (X1) = G (%) = G (%, Yie) (X = %)

M5 3, H
F(0-F (1) F[ 25y
=§J§[<1—r)(p(%+§<x—y)j—F"(X;y+§<y—x>m<x—y><x—y)dt-
Rtk AR EAAS 3
F (%)= F (%)= F/ 2572 i)
=%j:|:(1—t)[F”[Xk+l—2+Xk+%(Xk+l - X%, )j— F"(Xk*l—;xk+%(xk+l — X, )jﬂ

(Xk+1 - Xk)(xk+l - Xk)dt
nAbmBEENL, A

G(Xk+1)_G(Xk): 5G(Xk+1' %) (X _Xk)'
R LA

||A\;1F (Xk+l)+G(Xk+l)
%J:{(l_t)pbl[[:”[xm—;xk“L%(xm % )j_ F”(Xkﬂ—;XkJr%(Xk - Xk+1)}]:|
(Xk+l - Xk)(Xk+l - Xk)dt+ Ao_l[F'[XM; ij_ F,(Xk ; i J:|(Xk+1 - Xk)

+A [ 66 (X1 % ) = 3G (X, Vi) | (X — X, )|| 26)
1 » a+ 1
< Lo @0t Do = x|t 2 s = il = %]
+ Co( Xisr — X "ﬂ + "Xk = Y "ﬂ)"Xk-ﬂ =X "
T Trme LURE BT LA PRERA L WY
4(0!+1)(6¥+2) k+1 k 2 k+1 k k+1 k
+ Co( Kisr — X "ﬂ + "Xk = Y "ﬂ)"Xku =X "




P

S ML G

||Xk+2 - Xk+l||
= | A{h(F (Xk+1)+G (Xk+1))|| < | A:le()||||A\;1(F (Xk+l)+G(Xk+l))||
WO(OH-Z)"XIM = Xy " "t an ||Xk+1 - Yk” +Go (||Xk+1 =X "ﬂ + "Xk - Yk”ﬂ)
N 1
1_(2"’10 + COJ("XO - Xk+l||ﬂ +||yo - yk+1||ﬂ)
X = %]
||Xk+1 - Yk+1||
= | A:1(F (Xk+1)+G(Xk+l))|| < | A:lpb||||Agl<F (Xk+l)+G(Xk+l))||
W(muxku - Xk” ' +§ao ||Xk+l — Y ||+Co ("Xk+1 — X "ﬁ +||Xk - yk”ﬂ)
(G bl - wl’)
Xk+1_Xk "

RIG, H(21), (13), (14), TAIAHE

||Xk+l - Xk+2|| < tk+1 _tk+2’ ||Xk+1 - yk+1|| < tk+1 — S (27)
AL, BUATUEAIE AT VERME R n 2 AT BLE L. 3L
% =% [ <ty =t [IYa =X ] < 5y — - (28)

[Yall =1 =%+ % <o = %]+ %], 0<n<k.
LRI SRR {t,} & {t, —s, } B8, WOER T {x.} ,» (Y}, AFTPEFI HA2 S . AWt
!mm:ﬂ,ﬁﬁ,ﬁaa¢,%n%wﬁ,ﬁMEﬂu%ﬁam%&jm,m
y, — x|| <s, —t". (29)

X, —x""stn -t

NHENHEK >, H
|A (F (%) + G (%)) <

ez e CIRE
4(a+1)(a+2)"

1
+an "Xm - yk” : ||Xk+1 =X "
+G (||Xk+1 — Xy "ﬂ + ”Xk - yk||ﬂ)||xk+1 — Xy " —0.

B LLRATEN AT X BRI IR H (x) =0 R,
B FRIATEI 16 AR . sk

M_f:[p[M;”J+ax&mqj}Fuo+eun—Fhﬂ—Gvﬁ)

:HF’(X";X*]+5G(X”,X*)}le][Ahl(F(Xn)“LG(Xn))]'




P

2% 14(28), (29), (8), (9), (10)%

HI —Ao‘l[F’[X” ;X j+56(xn,x*)JH
+F(%+MJ_P(M+XJ
2 2

+(5G(% Yo) =G (X5, %9 ) + G (X5, %, ) = & (X’ﬁ H

<8 (It = Yol + o =+ = [) s (I = Yol s =+ x|

I

o060 o+l =l + o <)

a0+cJ =5 (to—tn)ﬂ+(to—t*)p)<l.

IA IA
N, N

FFCARSI 2, GAERT F [XOZX Jme(xo,x*)ﬂaﬁn;nia@, A

s
g(l—(%ao +C0j((t0 —5,) +(t,=1,) +(t —t*)ﬂ)jl.

Fi4h, (26)n] 15

|A (F (%) +G(x,))
< {m(tn ) 2 (=50 o () + (6 -5,) )}
(t, —t,).
i)
o =X ||
ien@i ) (s —t) o (6 )+ (=500

aO+COj((O so)ﬁ+(to—tn)ﬂ+(t0—t*)ﬂ)
(t -t
NTHFEATEfR A E—M . B1(11)3, BATT LA )
0o | 21 + (- p) +q” | <1

(30)

BEX" NITREH (X) = 07EU (X, 1) EHIS—f#, b AL (12)50. W HEEREE(G), (8), (9)4(1)



P

AT LIS

Xpag — X

=A#%{A?[F(5§§ﬁj+5euwymﬂ«xm—%ﬂ—F(m)—GUm»}

=A#A0{A01KF’[szymj—F'[xm ;X**D(Xm )

Hik, d7(24), (8), (10)/5I# 3, FA1EIAI15

Xm+1_X*||
albi e Bl T ol T
(e (bl <l -l’)

xm—x**"

1 e b, wfr p ||

,ao((tm—sm)Jr X, — X )+4(a+1)(a+2) =X +co((tm—sm) +||xm—x || )
<

1—(;%+coj((t0—tm)ﬁ+(so—sm)ﬁ)

[ = x|

=T, xm—x**"

NEFEATHECEAAGNEEN T, 2T 1. B8, d(14), AT
Itn —snf| <to—t, m=0,1,--- k+2. (31)

2 m= 0K B (30), (31)M x, €U (x**, ro),
o] < gao((a ) o7

SRS S
4(a+1)(a+2)

s ||l L

R ]
<4, (ro‘”+l +pf+ rof’)r0

<r,.

FTEA % eU (X7, 1), B m=k i, Hx, eU(x", ). MEm=k+L0f, dEB&ZRE0), (31),
TATH



ok

|Xk+2_x
< %ao ((tk*l _Sk*1)+|xk+1 h X**||)+£‘r(a+]30(a+2)| X =X - *tG ((tk+1 - Sk+1)ﬂ +||X1 - X**"ﬂ)
1—(;% +(:0J((t0 —tm)ﬂ +(s, —skﬂ)ﬂ)
|Xk+1 X ||
an(q+r)+#ra+l+c (pﬂ+rﬁ)
2 T 4(a+1)(a+2) 0 0

1—(1a0 +coj(roﬁ+(ro—p)ﬂ) ’

a+l

go(ro +qﬁ+roﬁ)

) 1—(;% +coj(r0/’ +(1r - p)ﬁ)

<,

WaRT, WL, M#H0<a<l.

o

m+1

-2l 275 ]
i oo, a™ 0. FTbA ., - lim
Jir LAME— P A5HIE
4. BEHIF
A5 SCHER[16] 9 5] 530 ik e B 1 R SRR R AR 0 . 28 R8T THI A o A e ki B4 1)
{i;g)xji(zl)oz g 0<B<L. 32)

K011 Bn T XM, {t}Rrdlamea, HA0=t <t <<t . %d Eﬁ BAIAH—
M SE FR LT AL -

X{’E%y X, = X(ti),i =0,1,---n.
B x,=x,,=0, PR ! AN (32), FRATTRI AT 15
2%~ %, —d*x" =
X, +2% — Hl—dlel*ﬁ—o, i=2--,n-1. (33)

2 1+ﬂ
—X,q +2X, —d°X

PRI e 3AT T T 45775 R 2. (33) ) AR R

2 -1
-1 2
A= ' -1 .
-1 2 -1
-1 2



P

8, AT VAR R, HISHH TR |A] = max Y fay| - 5 X
<J<n 5o

4 H(x)=Ax=D(x), HH F(x)= Ax, G(x)=-D(x),
P FORILATXS G (x) Lol K5 . HISCHR[10], [11], [12],

5G(x, y)i,j =

(X) d2 ( W 1+/1 -Xﬁ”})T, XI(XLXZ,-“Xn)T.

1+ 1
Xl+ _y1+ﬂ

=Y
l+,6‘ y;+ﬂ

5G(X! y)= 2 y2

1+ B y1+ B
—”

Xn = Yn

Gi(xl’“'!xj’yjﬂ’“'lyn)_Gi(Xl’“"xj—llij"'vyn)
Xi =Y,

I ZEE L, FATATLAE 6G FeAb i 7 1K 3 (S WCHR[16]):

5G(x,y) IG x+t(y-x))dt

WER, WA xyeR",x >0y, >0,i=0,1,-

5]l

Fir A

w5, BF

RIS 26 14(8)

||G’(x || Hdlag 1+[3)(yI —xﬂ)}u
<d? (1+ﬁ TE)ﬂ(|y,—x|ﬂ
2(1+ ) ||y—x||ﬂ.

||5G(x,y)—5G(u,v ||sj1||G' (x+t(y-x))-G'(u+t(v-u) ||dt
<d?(1+ ) [, ((@=1)" fx—ulf +t7 Jy |/ Jot
¢ (vl +]y -’

A (56 (. y) 56 (uv))| <[4 |66 (x.y) - 56 (u.v)]
=& a2 (fx-ull” + ly -vI)-

[ (F ()= F ()] <[] [F () - F ()] < | & o2 Ix vl
[ (F ()= Fr )] < &) IF (0 - F ()l < s o2 - i

(9), (LO)*T i 5%k ay, by, ¢ M [ A d?

(i, j=12,

B H(x)= A—d2(1+,3)(xf,x2ﬂ,~~,xf).
5G(x,y) AT LA R T KRR -

n).

(34)



el g T HBHAF NPT Ia 1 :

3.06718e + 001
5.99397e + 001
8.53725e + 001
1.04286e + 002
1.14398e + 002
1.14398e + 002
1.04286e + 002
8.53725e + 001
5.99397e + 001
3.06718e + 001

3.06717e + 001
5.99396e + 001
8.53724e + 001
1.04286e + 002
1.14398e + 002

" 11.14398¢ + 002

1.04286e + 002
8.53724e + 001
5.99396e + 001
3.06717e + 001

NERATIE I TR SRR E B 1 4. AL, Bla=4=05, @idE 1 & EIuEE, RATAE:
p =1.45514795136137¢ — 004,
q =1.45614561567010796¢ — 004,
a, = b, = ¢, = 2.664588288¢ — 001.

W, =0.01, NiEdiT5(13), (14), (15)F/15:
t, =1.000000000e — 001,
t, = 9.854385438¢ — 003,
t, = 9.748889942¢ — 003,
t, = 9.672460095¢ — 003,
C, = 7.244845218¢ — 001,
C, = 7.244844531e — 001,
7 = 6.658011253e — 001,
r, —q/(1-y) =9.564287696e — 003 < t* <t,.

H BT, FATRT VA HE R 1 R AR B, BIAEAE KRR A — B 2 B 1 2% A

S, = 9.854485205e - 003,
s, =9.748889942e — 003,
s, =9.672460095e — 003,
t" =9.672460095¢e — 003,
B, =7.244845218e — 001,
B, =7.244844531e - 001,

EHEWmHE

WL H AR R & 5 B H (LY17A010006) .

SE#k (References)

(1]
(2]

(3]
(4]
(5]
(6]
(7]

Kantorovich, L.V. and Akilov, G.P. (1982) Functional Analysis. Pergamon, Oxford.

Ortega, J.M., Rheinboldt, W.C. (1970) Iterative Solution of Nonlinear Equations in Several Variable. Academic Press,
New York.

Ya, B.M. (1968) About One Iterative Method of Solving Functional Equations. Dopovidi Akademii Nauk Ukrains'koi
RSR seriya A, 5, 387-391.

Argyros, 1.LK. (2011) On the Semi-Local Convergence of Werner’s Method for Solving Equations Using Recurrent
Functions. Punjab University journal of mathematics, 43, 19-28.

Han, D. and Wang, X. (1998) Convergence of Deformed Newton Method. Applied Mathematics and Computation, 94,
65-72. https://doi.org/10.1016/S0096-3003(97)10066-2

King, R.F. (1972) Tangent Method for Nonlinear Equations. Numerische Mathematik, 18, 298-304.
https://doi.org/10.1007/BF01404680

Laasonen, P. (1969) Einuberquadratisch konvergenter iterativer algorithmus. Annales Academia Scientiarum Fenni-



https://doi.org/10.1016/S0096-3003(97)10066-2
https://doi.org/10.1007/BF01404680

(8]

(9]
[10]

[11]
[12]
[13]
[14]
[15]

[16]

[17]

(18]

[19]

ca.series A, 450, 1-10.

Werner, W. (1979) On an 1++/2 Order Method for Solving Nonlinear Equations. Numerische Mathematik, 32,
333-342. https://doi.org/10.1007/BF01397005

Kantorovich, L.V. and Akilov, G.P. (1984) Functional Analysis, Nauka, Moscow (in Russian).

Argyros, 1.K. (1991) On an Iterative Algorithm for Solving Nonlinear Operator Equations. Journal of Analysis and Its
Applications, 10, 83-92. https://doi.org/10.4171/ZAA/433

Hernandez, M. and Rubio, M.J. (2001) The Secant Method and Divided Differences Hélder Continuous, Applied Ma-
thematics and Computation, 124, 139-149. https://doi.org/10.1016/S0096-3003(00)00079-5

Shakhno, S.M. (2004) Application of Nonlinear Majoriants for Investigation of the Secant Method for Solving Nonli-
near Equations. Matematychni Studii, 22, 79-86.

Potra, F.A. (1984-1985) on an Iterative Algorithm of Order 1.839... for Solving Nonlinear Operator Equations. Nu-
merical Functional Analysis and Optimization, 7, 75-106. https://doi.org/10.1080/01630568508816182

Shakhno, S.M. (2004) On a Kurchatov’s Method of Linear Interpolation for Solving Nonlinear Equations. Proceedings
in Applied Mathematics and Mechanics, 4, 650-651. https://doi.org/10.1002/pamm.200410306

Bartish, M., Shcherbyna, Y. and Yu, M. (1972) About One Difference Method of Solving Operator Equations. Dopo-
vidi Akademii Nauk Ukrains'koi RSR series A, 7, 579-582.

Shakhno, S.M. (2009) On an lterative Algorithm with Super-Quadratic Convergence of Solving Nonlinear Operator
Equations. Journal of Computational and Applied Mathematics, 231, 222-235.
https://doi.org/10.1016/j.cam.2009.02.010

Shakhno, S.M. and Yarmola, H. (2012) Two-Step Method for Solving Nonlinear Equations with Non-Differentiable
Operator. Journal of Numerical and Applied Mathematics, 109, 105-115.

Shakhno, S.M. (2014) Convergence of the Two-Step Combined Method and Uniqueness of the Solution of Nonlinear
Operator Equations. Journal of Computational and Applied Mathematics, 261, 378-386.
https://doi.org/10.1016/j.cam.2013.11.018

RN, FEAeh, AROTRE ARAE T IRA R BUEMEIM]. dEst Bl A, 1999.

Hans iXth

BT BRE R E R T RS

Befanr RS (QQ. ffA . MBAE & nl)
NIV HC f5 4538 1 1 T

24 /NI DL Y AR5 S5 1) P A B 1]
FHFHIAE LB T

B R AT P

FIPAE R

4 P 2% 7wt A R I AT

NogapwhRE

AEE S http://www.hanspub.org/Submission.aspx
HATFIIEAS : aam@hanspub.org



https://doi.org/10.1007/BF01397005
https://doi.org/10.4171/ZAA/433
https://doi.org/10.1016/S0096-3003(00)00079-5
https://doi.org/10.1080/01630568508816182
https://doi.org/10.1002/pamm.200410306
https://doi.org/10.1016/j.cam.2009.02.010
https://doi.org/10.1016/j.cam.2013.11.018
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Convergence Analysis of the Two-Step Combined Method for Solving Nonlinear Operator Equations
	Abstract
	Keywords
	求解非线性算子方程的两步组合方法的收敛性分析
	摘  要
	关键词
	1. 引言
	2. 定义与引理
	3. 半局部收敛性定理
	4. 数值例子
	基金项目
	参考文献 (References)

