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FEXLETr i A CALEA R R AR AT S M A CAZ AU A M C A T i, 18 A3
SR A AL 3R G2 AT I S S RIASCR A5 B AT 1C A2 A A% X3 U 2K : New-
ton ZRAUHITC 21, 2 WICHK [ 11].

ASCAETC AL TS = Sk AR AR Rl b, M S — I A S 80 1IC 128
15w

1 P S IeICIC kA ) i

Zafar 2510043 51 R UL AL
£1(0) = STy ]+ pfCu,) FLE () = gy, ] + pfC0,)) /Gy 0,)
B Newton BT I SBG 0, X B w, =f(y,) /f(x,) 0, =f(y,)/f(w,) ,p,q FE
ZH, flx,y] =(F(x) =f(y))/(x=y) ,6G(u,v) FARELFFEE G King' ' Fl Kung-Traub' ' it 1%
o7 5 38(1) ((2) .

) ]
P e v M b L (VAL 2 o
N (CARY: (€7 £(r)

S w0 )+ (B = 2Dy, flw, .y, ] +p fQw,)

o f(x,) )

Y, =%, Mo ] +pfw)’ w, =x, +q,f(x,),
(2)
x., =y, —G(u,,v) ! Sy .
SR VU = ) /) STy, ]+ pf(w,)
é\
- f(x,) )

DT ] iy T O

Sy <)
B =0, = G ,) ST M),

Hrr M(w) ,6(u,v) EFGRELIAE T 458,

EFE1 W/f:DCR-RIFAPCHEREIHEXEI D EA—DMEfa B M(u) &—TT
AT BRI, G (u,v) J& ZICAT S R A WA B v, FE20 R BB o, AL 20101235
R (3) BIBREIM (w) , G (u,v) WERAMEM(0)=1,M'(0)=2,6(0,0)=1,6,(0,0)=-1,
G,(0,0)=0,|M"(0)|< o« ,}H[G.(0,0)],]6.(0,0)],]G,(0,0)] < o JUZELHKK(3)
4 Filest, B R iR 25

o == 5 (14 af (@) (e + p)Aset 4 0(e]). (4)

_ 1 ()
kL f()

Hr A, %A M'(0),6,.(0,0),6,.(0,0),6,(0,0) e, =x, — a,c,

ER K f(x) 7 a Z3FEAT Taylor I, 153
f(x)=f"(a)le, +cer + cqe) +cye, + 0(ey) ], (5)
enyu. :wn - o=

(1+qf"(a))e, +eyqf "(a)e; + csqf '(@)e, +cuqf '(a)e; + O(ey), (6)
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SQw,)=f"(a)[(1+¢f'(@))e, +e,(gf (@) + (1 +¢f'(@)))e; +
(es(gf (@) + (1 +gf"(a))?) +2qf"(a) (1 +gf"(a))c))e, +
(3q°(f (@) + creaqf (@) (1 +gf "(@)) (5 + 3¢f () +
e(qf "(a) + (1 +qf"(a))"))e, +0(e)) ], (7)
flw, 2,1 =f"(a) +(2+qf " (a))e, f'(a)e, +
(3c; + (5 +3¢)qf (@) +e;q°(f' (@) f'(@))e, +
(ey(4+6gf (@) +4¢°(f" (@) + ¢ (f"(a))” + (1 +¢f"(a))) +
cyei(4gf (o) +2¢° f'(@)?))f ' (a)el + 0(e}) . (8)
T AR IS B A  RA =X A SCRI ) MATHEMATICA 3P IT 44 Bk
B FiR 229550, 0ut[ 1] ~ Out[ 3] FRBartras R,
AE Y]
e=x,—a,ew=w-a=e+qf(x,), ey=y - a,
el =x., —a,cj=c¢,g=q,j=p, x=f(x), fy =f(y),
) = fw)

X —Ww

fw=f(w), fla=f"(a), fxw

MATHEMATICA #2524
In[1]:fx = fla* (e+c2 * e2+c3 * e3+cd * ed+c5 * e"5+cb * e'6+cT * e T+c8 * °8) ;
ew = e + g*fx;
fw = fx/.e—>ew;
bl = Coefficient[ ew,e,1] //FullSimplify
Out[1]:1+fla g
fxw = Series| (fx—fw)/(e—ew), {e, 0, 4} ] //Simplify;
ey = Series[ e—fx/(fxw+j * fw) ,{e,0,4} ];
b2 = Coefficient[ ey, e,2 ] //FullSimplify
Out[2]:(1+fla g) (c24j)
fy = fla * (ey+c2 * ey2+c3 * ey"3+c4d * ey™4) ;
fyw = Series| (fw—fy)/(ew—ey), {e, 0, 4} ] //Simplify ;
t = Series| fy/fx, {e,0,4} ;
s = Series[ fy/fw, {e,0,4} ];
G = GO0+G10 * t+GO1 * s+1/2 * (G20 * 12+2 * G11 * t * s+G02 * s2) +
176 % (G30 * 13+3 * G21 * {2 * s+3 * G12 * t * s2+G03 * s3) +
1724 % (G40 * t4+4 * G31 # 13 * s+6 * G22 # 12 * s24+4G13 * t * s3+G04 * s4) ;
M = MO+M1 * t+1/2 % M2 * t"2+1/6 * M3 * t"3+1/24 * M4 = t"4;
el = Series[ ey—M * fy/(fyw+j * fw) = G,{e,0,4} ];
MO = 1;M1 = 2;G00 = 1;G10 = -1;G01 = 0;
b3 = Coefficient[ el ,e,4 | //FullSimplify
Out[3]:-(1/2) (1+flag) (c2+j) (2 c3 (1+fla g)+c22 (-10+G02+2 G11+G20+M2+
fla g (fla g (-6+G20+M2)+2 (-8+G11+G20+M2)) )+
2 ¢c2j (-8+G02+2 G11+G20+M2+fla g (fla g (-6+G20+M2) +
2 (=7+G11+G20+M2) ) ) +j2 (-6+G02+2 G11+G20+M2+
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fla g (fla g (-6+G20+M2)+2 (-6+G11+G20+M2))))
i Out[ 3] 945 A5 3R 22 50N

v == o (140 (@)) (e 4 p) At + 0() .

2 WIS A IO S ) v
SR TR EE R Out[ 1] Out[2] .Out[3],

e, =w, —a ~ (1+qf'(a))e, +0(e), (9)

e, =y, —a ~ (1 +¢qf'(a))e, +0(e)), (10)
1

€hrl T X T O _?(1 +(]f,(a))(cz +P)A262 + 0(‘32) . (11)

M (4) MEEBIAINAE g # ~ 1/f (@), p # = ¢, == (1/20) (f"(@)/f (@) ) B2 4 Bl
g==1/f"(a), p=-c, I, (&) KT 4B M T £ (@), f"(a) BAREHHE, FF LA SR A
fia) =f'(a), ["(a) = f"(a) FRREE £ () FIf" (), 155
SR B [(a)

J'(a) 2/ (a)
TE3C HLA ] Newton SH{EAER £ (o) 1S () BOILAL, BIFT

I DR S (12)
=077 Ny (@) f(a)’
Niy(w,)

= =— - i =~ 1
p pn N;(wn) 02 CZ’ ( 3)

5

Ny(x) = Ny(x52, 5,21 ,0,01,%,_,) =
So,) + sy 1 =) +flx,, v w1 (v =) (0 —y,0) +
SLx, v sw, %, J(x —x,)(x =y, )(x —w,_,),
Ny(x) =2y, ] + A, y,0w,0 1 ((x —x,) + (v —y,.)) +
Slxsyuw, 2, 1 (e =y, ) (v -y, ) +
(x =y, ) -w,_) +(x-y,_)(x-w,_)),
Ny(w,) =,y ] + vy 0, 1 ((x, —x,) + (%, —y,0)) +
SLxyaw, 2, 10, =y, ) (v, —y,0) +
(%, =y, (x, —w, ) + (2, —y,)(x, —w,_,)),
Ny(x) = Ny(250,,%, Y, 50, ,%,,) =
flw,) +flw,,x, ] (x —w,) +flw,,x,,y,, ] (x —w,)(x —x,) +
flw, 2,5, 0w, 1 (v —w,) (v —x,) (v —y,,) +
Slw, 2,5, 05w, 0%, 1 (0 —w,) (2 —x,) (= y,)(x —w,.,),
Ni(w,) =flw, %, 1+ flw,,x,,7, ] (w, —x,) +
Sw, %y, w1 (w, —x,) (w, —y,.) +
w5, w052, (w, =x,) (w, =y,.) (w, —w,.,),
Ny(w,) =2 flw,, 2,5, ] +2flw,,x,,y, 0, ]((w, —x,) +(w, —y,.,)) +
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2ﬂwn’xn’yn—]’wn—l’xn—l]((wn _xn,)(wn _yn,—l) +
(wn _xn>(wn _wn—l> + (wn _wn—l>(wn _yn—l)) °

HIL, TS S H p , g B0 AIEATICAZHE K p, g, , FFBIPRE ISATICAZ 5SS

- £(x,) )
e ] 4p Sy o TS
Sy (14)
Yo 0T Ot T Ty )
Hh
R/ SV, __Mi(w,) fx.y] =L =S
") ) TN P T NGy T vy

M(u),G(u,v) JEALREL.

EE2 &f:DCR-RAACHPREBOFEXE D FA—DFER o B M(u) JE2—JT
AR, G (u,v) & T S R A R IR A &, FE 580 REUR o, B S 9012
EAAE K (14) BREL M (w) ,G(u,v) RS M(0)=1,M'(0) =2,6(0,0) =1,6,(0,0)
=-1,6,(0,0)=0,|M"(0) | < o, HH [6,.(0,0)],]6.(0,0)],]6,(0,0)| < o JUECH
K (14) 20 6.37 Brilesh, HL iR 2255

v == 5 (10, (@) (ex + p) Al + 0(ed). (15)
1 f(a)
k' f'(a) "

ERA W {x, } B —HENx, =m0 (x, ) IBRERED], o BT f(x) =0 BIAR A
{x, ) SN o IEE DR R A e, ~ D, g, X8l e, =, - a,D, , SUHE R i
A R 2 L TR Ik

:/H\:EFI AZ gﬁ M”<0) 7Gu2<0’0) ,01_2(0,0) ’Gm-(o’o) 96” :x,b - a’clg =

€1 Dn,R(Dn—l,Ref—l)R = Dn,RDf—lef—l . (16)
WIERESI {w, ), Ly, BUER5308 m,r, W
en,w ~ Dn,me’nn ~ Dn,m<Dn—].Ref—l)m = Dn,mD:T—l,Ref’—nl ’ < 17)
€y ~ Dn,re; ~ Dn,r(Dn—],Ref—] ) = Dn,rD:L—],Refr—] . (18)
HRIE(16) ~ (18) 1B A ICIZEAAH N R 22 RN
e, =w, —a ~ (1+gq,f(a))e,, (19)
e, =y, —a ~ (L +q,f'(a))e, (20)
€hrl T X T & ~—%(1+qnf’(a))(cz+pn)A26i. (21)
3 By Newton ffif{E 1522 552 AR T HE K
(L)
S(x) = Ny(x) =jd T (v =) (x =y, ) (x —w,_,) (¥ —x,.,),
{, €D, (22)
(L)
Sf'(x,) = Ni(x,) =Jd Y (2, =y, ) (x, —w, ) (x, —x,,) . (23)

>IT&J“f?'fi%,, € Dﬁfﬁz}ﬁ {, € DﬂTaylor%ﬂ:,
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f(x,)=f"(@)[1 + 2c,e, + 3cse. + degel +0(el) ], (24)
(%) =f"(a)[ 2, + 6ese, + 12¢,e; + O(e;) ], (25)
S () =f"(a) [6c; + 24cie, + 0(e}) ], (26)
SYL) = ()[4 ey + 51 cse, +0(e}) ], (27)
Hrp e, =, -a.
R (24) F1(27) FRAZIA(23) H, 155
Ng(xn> ~ f,(a) <1 + Zczen + c4en*l,yen*l,wen71> ’ (28)
qn == N3<xn)7l Nf/(a)71<1 + zczen + C4en—|,)‘en—],uen—l>7l ~
f,(a) 71(1 - 202611 + c4en—1,yen—l,wen—l) ’ (29)
1 + qnf,<a) ~ 202611 + c4en—l,yen—l,wen—l ° (30)
4 B Newton Jfi (B 1R 22 ST AR T AIIE
f”(z
f) =N = ) () () (e, ) (- ),
{, eD, (31)
17(L)
Frw,) = Niw,) ===, = x,) (o, = 3,00 (o, = w0,0) (0, = 2,00 (32)
S (w,) = Ni(w,) =
ﬁ”(z
2 I:(w yn—l)(wn - wn—])<wn _xn—l) +
<wn - xn)<wn - wn—])(wn, - xn—]) + (wn - xn>(wn - yn—l>(wn - xn—l> +
<wn_xn)<wn_yn—l)<wn_wn—])}' (33>
>Ii7ff?'-ljx" e D%Hfﬁ?;ﬁgz e DﬂLl‘Taylor%ﬂ:,
SO = (a)[5! e + T20c4e,, + 2 620c,e;, + O(e}) ], (34)
Hir e, =, —a.
e (24) ~ (27) M(31) ~ (34)FRARIFK(32) ((33) ', 153
N;(wn) ~f’(a>(1 + ZCZell,w - cSen—l,yen—I,Lven—len) ’ <35>
N/:l<wn) ~ 2f/(a)(cz + 363671,14: - 05617,—],}‘671—1,11;en—1) ’ <36>
N’<wn) 1+ 2 Crw T C5€u-1,4€0-1,0€n-160
P, =~ 4// ~ - sl e =~ Cr T Cs€, 1 €01 0Cumts (37)
2N4(wn) ¢, + 3c3en,u T Cs€,-1,,Cn-1,060-1 N '
¢, +pnf,( ) ~ €, - lwen lwen 1 (38)
MR (16) ~ (21) | (30) (38) , 1541
en w = (1 + qnf (a))en ~ T C€ n-— ],y‘en—],wen,—len ~
- C4Dn—l,mDn—l,an,—].Re:Lnjly+R+l ’ <39>
en 2 (CZ +pn>(1 +qnf,(a)>en L en 1) i luei |e2 ~
LnDn 1 mDu 1 an lRei”lI2r+2R+2’ (40)
1
vl ~ T 7(1 + qnf/(a))(cz +Pn>Azei ~ T 7A2c4csei_1,},ei_1‘wei_lei ~
1 +2r+2+
Azc4csDi lmDi erArt 1,R€ imlz e (41)

2
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Fea=l(17) F1(39) . (18) F1(40) (16) Fi(41) 155
m+r+R+1=Rm,
2m + 2r + 2R + 2 = Rr,
2m + 2r + 4R + 2 =R*,
KA IR TR 155 m = 2.19,r = 4.37 ,R = 6.37.
E1 4 BURSCKE R (3) MBCRIE R EI = 47 =~ 1.59. 6.37 Byl At 2 (14) BRI
S EI = 6.37° ~ 1.85,

3 M =Sl A i ik

Zafar 5511 43 51 FIE AU
S (x,) = flw,,x,] +pf(w,),
w »)n + wn +S n _wn n _‘xn
Fiir) _STw,sy, ]+ )H(u()y ) (y )
Bl Newton ST E T S8, XBW u, = f(y,)/f(x,), p, ¢ BESE, flx,y] =
(f(x) =f(y))/(x = y), H(u) ZRRELFLE King' ™ 1 Kung-Traub'” (%A 7% Wl 15 3]
K (42) (43):

5 i
Y. =X, f[w”’xn} +pnf<w”)7 wn_xn—'—qnf(xn)’
f(x,) +Bf(y,)
X, =y, - H(u 42
o = ) e B ) e
Sy,
flw,y, ] +p,f(w,) +s,(y, —w,)(y, —x,)’
_ fx,) _
TN Ty T
x,, =y, —H(u) ! X (43)
R A ) 1))
fy)
flw,,y, ] +p,f(w,) +s,(y, —w,)(y, =)
é\
Sf(x,)
Y, =%, = , w, =x, +qf(x,),
Slw,,x, ] +pflw,) o (44)
=y, —M(u il u
S =00 T M) T b, s(r, — ) (s ) )

X w, =f(y, ) /f(x,),p,q,s HESE flx,y] = (%) =f(y))/(x~—y), K H(uw) ,M(u)
SEAT PREL.

EE3 Wf:D SRR AAIDCHREIFEXE D LA —PMF M a X H(u) 2—TC
AT R, M(w) J& ZJC AR R AL A VIR TE x, S-SR REUR o, BTS00 1%
g (44) BIRLPREL H(w) M (w) WS H(0) = 1,H(0) == 1,M(0) = 1,M'(0) = 2,
(H"(0) | < oo, JFH [M"(0) | < oo JUEACHE K (44) BLZ 4 Brillesl, Hi 2 R85
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e, = (1 +qf'(a))’(e, +p)Ase, + 0(e)), (45)
1 /" (a)
FUf()
IERR MRAE(3) ~ (6) , FiFIF MATHEMATICA $RUFREF S4BT 25 A4 4E Out[ 4]
Fon ik,
HE W
e=x, —a,ew=w-—a=e+qf(x,), ey=y - «a,
el =x,, —a,cj=¢,g=q,j=p, k=s, x=f(x), fy =f(y),
w=f(w), f'la=f"(a), fxw fi(x) —fw)

- w
MATHEMATICA F&/5% K
In[1]: fx = fla* (e+c2 * e2+c3 * e 3+cd * e™4) ;

ew = etg * fx;

Hrb A, &4 H'(0) ,M"(0) e, =x, —a,c, =

fw = Ix/.e—>ew;
fxw = Series| (fx—fw)/(e—ew), {e, 0, 4} ] //Simplify;
ey = Series[ e—fx/(fxw+j *fw), {e,0,4} ];
fy = fla * (ey+c2 * ey2+c3 * ey 3+c4d * ey™4) ;
fyw = Series| (fw—fy)/(ew—ey), {e, 0, 4} ] //Simplify;
t = Series| fy/fx, {e,0,4} ];
H = HO+HI1 *t+1/2 * H2 * t"2+1/6 * H3 * "3+1/24 * H4 * t*4;
M = MO+M1 * t+1/2 % M2 * t"2+1/6 * M3 * t"3+1/24 * M4 = t"4;
el = Series[ ey—M * fy/ (fyw+j * fw+k * (ey—ew) * (ey—e)) * H, {e,0,4} ];
HO = 1;H1 = —1;M0 = 1;MI = 2;
b2 = Coefficient[ el ,e,4 ] //FullSimplify
Out[4]:-(1/(2 fla) ) (1+fla g)2 (c2+) (=2 k+fla (2 c3+(c2+j) ((1+fla g) j (=6+
H2+M2) +c2 (-10+H2+M2+fla g (-6+H2+M2)))))
Hi Out[ 4 ] ML RG22 55 A0
e = (14 qf ()2 (e + p)Ase +0(5) .

4 P =ZAHICICERRS R

HRAE WG A5 TCICAZ AR 2 (44) TEBE-AUH p g, s P TCICAZEARAG R (44) B AFY, T LA
W R HOnE S

1 1 1
9=9, =", == ~ s (46)
N3(xn) f’(a) f (a)
Ni(w,)
p :pu == ’ =-c =-c ’ (47)
N4(wn> : :
N'(y,) . .
s =S5, = 6 = C,Cy %CZC_%.

[, i L FH Newton /i {H 21X
Ni(x) = N5<x;yn ’wn, ’xn, ’yn,—l ’wn—l "xn—l) =
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S + flyw, (2 —y,) + My w0, ] (v —y,) (2 —w,) +
fyw, 2y, 1 (v —y,) (x —w,) (v —x,) +
fyow, 2,5, 0w, %, 1 (e = y,) (v —w,) (v —x,) (v —y,.,),
N'5(y,) =6fly,,w, %y, ] +6fly,,w, %y, w0, ]((y, —x,) +
(Yo = ¥ue) + (3 —w,)) +6fly, w0,,%,,5,00,0,,%,,] %
(o —w,e) = ym) + (s =2y, —w,) + (v, —w,2) (v, —w,) +

(y, —w,)(y, =v,) + (y, —w,)(y, —x,) + (v, =2,) (¥, =¥.-1) ),
BRI =S H 0Bl

fx,)

Y, =%, ~ , w, =x, +q,f(x,),
flw,x,) +p, fw,) o (15)
Y,
Kooy =y, — M(u, H(u,),
=Y ( )ﬂwn,yn] +pflw,) +s,(y, —w,)(y, —x,) ()
X
Sy _ Niw,) V() [ ]_f(x> - f(y)
TP R D T e R G o7 R B S L A B

H H(w) M (u) ZRREL

EE 4 Kf:DCR->RIASCHEREIAEXE D FA—ANFH o & H(uw) JE2—JT
AR, M () J& ZJ0 Al REL AT IR TE x, TS5 REUR o, WIS A I8101E
PAE = (48) FIALPR AL H(w) ,M(w) WA H(0) = 1,H'(0) == 1,M(0) = 1,M'(0) = 2,

(H"(0) | < oo, JFH [M"(0) | < oo JUEACHEK (48) 2 7.53 Brilesl, Hw iR 255550
e = (1 +qf"(a))’(c, +p)Ase, + 0(e)),

(49)
Hep A, &%4A H'(0) ,M"(0) ,e, =x, — a,c, = L]M)(a) .
k' f'(a)
EIE 5 ME A IES
o Mw) NG
NG T T N T e
el
c, +p, f (a) ~ €5€, 1 €01 w0t s
L4, 07(@) = Loy ey 50)
Co
I B PLSE
XHE L =c, - 2¢,V, FFHV, = (1 +¢f"(a))?(¢c, + p)Ase ML, B I CHR[10].
FHRAEZC(16) ~ (21) . (30) ((38) FIEH 5 4
e ~ (Ltgqg,f'(a))e, ~- €41 4@t 0, ™
- C4Dn—1,mDu—1,an—1,R :—TH{H , (51)
e, ~ (e, +p) (1 +¢q,f'(@))ey ~ Ler, e, e e, ~
LnDn—1,mDu—1,an—1,Rei”—lT2r+2R+2’ (52)

2 4 4 4 4 4
eu+l ~ (1 + qnf,(a) ) (CZ + pn) (Clc3 - S/l)en ~ Lnen,—l,yen—l,weu—len ~
L D4 D4 D4 e4m+4r+4+4R

n~n=-1,m " n=-1,r"n-1,R"n-1 ’ (53>
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PR (51) FI(16) ((50) FI(17) (53) FI(18) A
m+r+R+1=Rm,
2m + 2r + 2R + 2 = Rr,
4m +4r + 4R + 4 = R*.
KA BRI 455 m = 1.88,r = 3.76,R = 7.53.
2 4 BriBUR AR (44) BIBCRIEECN EI = 47 =~ 1.59, 7.53 Brilt8m s ACas 2 (48) IR Is 5
N EI = 7.53'7 =~ 1.96.

5 HME 5% B
ATHEHEIR S APIBPIS TG A LR R 5 AP = S RS A il 1T
1238

/‘\‘_ES( COC ﬂ‘j; COC: lg‘f(xn)/f(xnfl) ‘

lg ‘f(xn—l )/f<xn*2> ‘

, S ULSCHR[ 10 ] GEFRALRREL M () W52 M(0) =

LM (0)=2H
1 +au, +bu’
M(u,) = = a,b,c € R, (54)
1+ (a-2)u, +cu,
Zafar, Yasmin S H S TC A ICACERREA (1) ((2) ,Z W[ 10] 720502 A L a
=B,b=0,ce=0Ma=0,b=0,c=1RFp.
Dizuni’c B2 T0 A ICALERAE R (S W CHR[4])

Sf(x,)
Y, =%, = . , w, =x, +q,f(x,),
flw,x,0 + p, fw,) 55)
o Sy (1)
T T T,y ]+ fQw,) B
XH g(u) MR g(0)=1,g(0)=1H|g"(0) ] < o HIALE%L.
Cordero ZEMIPI S LT A 1ICACEAAE L (CO) (W SCHk[ 13])
Sf(x,)
Y, =%, ~ , w, =x, +q,f(x,),
flw,x,] + p, fw,) (56)
. f(x,)
ret T ﬂ%ﬂﬁ+(n—MUUMMJJ’
Kansal 25 S TS AH 1C1CE G 2 (2 0L CHR[ 14 ])
) _
s TR A R
f(‘xn) y (57)

T fTw, ]+ fCw,)

a + 1
{_1-‘_ 1/2:|h(un>7
a+U—Ma+UﬂyMﬂ))
S R (w) W A(0) = 1.h'(0) = <“ ) FIh"(0) | < o IR, o  R\{ -1} .
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Zafar, Yasmin SRR =S T A IEMCE ARG (42) L (43) , 2 WICHR[ 10 ], 43 & AR SC
a=B,b=0,c=0Fa=0,b=0,c=1H¥HH.
Ullah 551 =2 A 1ICICEAHE K (MZ1) (S WCHR[15])

- £(x,) )
TN ] ey T
(58)
_ S
VT ey )+ (O mx ) xw,y,) + sy, ) (r, —w,)
7
filx)=(x-1)° -1, a=2,x, =35,

fz(x)=xi4—x2—%+l, a=1,x, =2
F 1 TN 2 W XA SO LRI A0S 20 R AT LA S U R G (w0, ) = 1 —u, 1RASK
(1), (2), BAB =053 FZ1 | FZ2 B ALRE g(u,) = 1 + u, AR (55) 557
DZ1EBALRE A (u,) =1 —u, ,a = 1 fRAZ(58) 155 ¥k MK EBA RS H(u, ) =1 - u,
H(u)=1/(1 +u,), HA B = 00 A (42) 155 ¥k FZ3 FZ4 3 BARE H(u,) = 1 - u,
H(u,) =1/(1 +u,) fCAF(43) 158 J5 1k FZ5 FZ6.
F1 FATCE R £, (x) G5 ok

Table 1 ~ Comparison of results between different iterative methods without memory to solve f;(x)

method [x, —a] [x, —a] |y -« coC

FZ1 (p, = - 0.01, g5 == 0.01) 2.195 4x107! 9.105 0x1077 5.764 2x10™% 6.80
¥72 (p, =-0.01, ¢, =~ 0.01) 2.683 4x107" 2.839 1x107° 1.652 010740 6.73
DZ1 (py == 0.01, ¢, =~ 0.01) 2.929 1x107"! 4.545 6x107°  4.455 7x107¥ 6.70
CO1 (py =~ 0.01, ¢ =~ 0.01) 1.990 1x107" 6.469 8x1077 5272 4x10™% 6.66
MKI (py == 0.01, ¢ =~ 0.01) 1.015 8x107"' 1.950 0x107* 1.191 2x1075 7.08
¥Z3 (py = 0.01, g, = 0.01, 5, = 0.01) 2.177 4x107" 5.494 3x1077 1.845 4x1075! 7.82
¥Z4 (p, = 0.01, q5 = 0.01, 5, = 0.01) 1.585 7x107" 5.312 8x107* 1.410 4x107% 7.88
¥Z5 (py = 0.01, q5 = 0.01, 5, = 0.01) 3.303 3x107" 1.043 7x107° 3,128 4x1074 7.66
K76 (p, = 0.01, q5 = 0.01, 5, = 0.01) 2.832 2x107! 3.578 1x107°  5.970 8x10™% 7.73
MZ1 (py = 0.01, ¢, = 0.01, 5, = 0.01) 2.516 8x107" 8.456 7x1077  2.901 4x107% 7.79

R2  TACIIAHERR fo(x) GER IR

Table 2 Comparison of results between different iterative methods without memory to solve f,(x)

method |2, -« |2, - | |2y - | coC

FZ1 (py == 0.01, ¢ == 0.01) 6.297 3x1072 2.284 6x1077 1.344 8x107% 6.97
FZ2 (py == 0.01, ¢ =~ 0.01) 5.071 7x1072 1.020 6x1077 4.088 9x107% 7.05
DZ1 (py =-0.01, ¢, == 0.01) 4.297 7x1072 5.408 2x107% 4.309 9x107% 7.10
COl (p, =-0.01, ¢, =-0.01) 6.309 0x1072 2.754 2x1077 1.710 8x107% 7.07
MK1 (p, = - 0.01, ¢, =~ 0.01) 8.787 9x1072 7.124 8x1077 5.127 0x10™# 6.81
¥Z3 (p, = 0.01, ¢, = 0.01, 5, = 0.01) 6.130 0x1072 3.685 4x107° 1.199 9x107% 7.36
¥Z4 (p, = 0.01, ¢, = 0.01, 5, = 0.01) 6.483 9x1072 4.297 1x107° 3.752 8x10™ 7.34
¥Z5 (p, = 0.01, q5 = 0.01, 5, = 0.01) 5.659 8x1072 2.901 7x107° 1.994 4x1076 7.39
FZ6 (p, = 0.01, ¢, = 0.01, s, = 0.01) 6.004 1x1072 3.478 2x107° 7.725 0x107% 7.37

MZ1 (p, = 0.01, g5 = 0.01, 5, = 0.01) 6.125 1x1072 3.984 4x107'° 9.931 7x107% 7.00
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6 BhEontr

TR LA SRS A A s AT BE e K0Sl ) R GEE A A R e i, A5 BHAR E
PEA AT SRS T AR B SCIR [ 16-17 ], B s BER T, WA E 2T f(2) =2 -
1, f(z)=5"-1 E’J%%Iﬁsﬂﬁﬂﬁtfﬁﬂ’b&{ﬂ AU BEAT LB, D = [ - 3.0,3.0] x
[ =3.0,3.0] € C _L600x600 P miAEN 2, L IAF RN 27,2, WG BAI R , EAQ
PEBSNREIER N |2, — 2" | < 1077, ZEEIWIE py = 1,9, = 1,5, = 1, BAREARECH 25.
VPR AR A B E AR AR AR, B0 TR B XA E AR, B0 e i) XA SR i AR U kL
Z RTINS T ATAR sl 421 055 1 DX 3

B 1(a) (b) nT LT H 2 92 A A AN [ AU X e 5 X ™= A B 5 b
B 1 (a) ~ (j) ATHITRVRE A A A WS AN ] 2 AR X, A5 30 9 0 5 | st A A ] 2 G AR A 37
ARUE D | iy IIME R R PR A5 P e

K1 518 2 o 1 AR AR RIS 138, % EE 1 5518 2 A ]k AR A e [T R
AR T AR SIS -t AN A [,

(a) FZ1 (b) FZ2

(d) cot
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-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
X X

(e) MKI1 (f) ¥73

(g) F74 (h) FZ5

1 BL2UR f(z) =2 - 1 BMIBEE R

Fig. 1 Fractal results of polynomial f(z) = 22 — 1
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(a) FZI
(b) FZ2

(c) DZ1
(d) co1

(e) MKI
(f) FZ3
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B2 EZUA ) =2 -1 W5IEL

Fig. 2 Fractal results of polynomial f(z) = z° - 1

7 45 1w

AR E Y LA BE N — i & 2 T0 AT ICAC AU 20, 23 504 A7 1A 26 A = e s
M4 B3] 6.37 F17.53 Bl AT E IS S B0 R T B2 BT 1 A Uk 200 5l
WA A EAAE A AR HON 1.59 £33 1.85 F1 1.96. 3 125 AN R BE 5 (AN [] 7] LA A5 5
B —SERp iR Ik A% N 12— 20 OB R AR A Q7 12, o ol FH 8 0 2 2 M i 21 %4
R AT 8, T BIAS ] 26 A s SR RACR: L oA A R B AN IME B e B4 1 225 R A,
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Construction of a Parametric Derivative-Free Iterative
Method With Memory for Dynamic System Analysis

WANG Ting, TANG Shuo
(School of Mathematics, Hefei University of Technology, Hefei 230009, P.R.China)

Abstract: According to the usual practice that 2-step iterative methods with derivative are
transformed into derivative-free schemes, a more general 2-step derivative-free iterative method
was proposed. For this method the optimal order of convergence was ensured by the weight val-
ue. By means of the self-accelerating parameter and the Newton interpolation polynomial, the 2-
parameter and 3-parameter iterative schemes with memory were obtained. Some of the existing
2- and 3-parameter iterative methods with memory were compared with the proposed method.
The attraction domains of several schemes were presented, and the performances of several it-

erative schemes were compared.

Key words: non-linear equation; order of convergence; method with or without memory; de-
rivative-free ; self-accelerating parameter
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