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Abstract. This research presents new three-step iterative method with order of convergence at last seventh for solv-
ing nonlinear equations. Per iteration, the new method requires three functions and one first derivative evaluations.
The efficiency index of this method is 7% ~ 1.627. Numerical examples are given to illustrate the performance of

the presented method and this is considered another method for solving nonlinear equations.
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1. INTRODUCTION

Many problems in applied mathematics and engineering fields are reduced to finding the
solution of a nonlinear equation f(x) = 0 and required the employment of an iterative method.
In this work we are concerned with iterative methods to find a simple root x*, i.e., f(x*) =0 and
f(x*) # 0 of a nonlinear equation f(x) = 0 that uses f and f’ and divided difference method
but not the higher derivatives of f. There are many iterative methods such as Newton’s method
and its variants, Secant method, Halley’s method, Euler-Chebyshev method, Jarratt’s method
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and modified Jaratt’s method. Among these methods Newton’s method is the most widely used

method for the calculation of x*, which is defined by

(1) Xn+1 = 7(

where x is an initial approximation sufficiently close to x*. It is well known that this method is
quadratically convergent [1].

Many researchers developed efficient modifications of existing iterative methods such as
those mentioned above in a number of ways to improve their order of convergence at the ex-
pense of additional evaluations of functions and/or derivatives mostly at the point iterated by the
method, see [2]-[10] and the references therein. All these modifications are targeted at increas-
ing the order of convergence with a view of increasing the efficiency of the method. Most of
these focused on modifications of Newton’s method [2]-[8], the others focused on modifications
of Jaratt’s method [2]

In 1994, Argyros et al. [2] studied the Jaratt’s method which was fourth order iterative method
defined by:

— g f(xn)
v .
3f/ Yn +f/ Xn
@ 6 27 )
Xn+1 = xn_-]f(xn)f,(f:;>

In 2007, Chun [5] modified Jaratt’s method which was sixth order iterative method defined by:

y — % f(xn)
n n 3 f/(-xn)
J (X ) _ 3f/(yn) +f/(xn)
3) T e =2 )
Zn = Xn _Jf(xn)er;)
f(zn)

n
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In 2011, Heydari [10] studied three step iterative method which was eight order iterative method

defined by:
w = -4 2
N
o = (0 (100
1 fi+ () o

f X0, zn) f1Vns 20

In 2012, Babajee et al. [3] died three step iterative method which was eight order iterative

method defined by:
— oy S (xn)
o ?y{M®f()2
- SO S Dn
® .o f¥X3)(l f%%?) T
_ . S (zn o S (n o Szn) \
w = (1= F2 - 1) oW
_ fOw) o fOn) n _f(Z") n n were functions
where6—f/(xn),y—f(xn) and u Fom) and A(6),G(y) and H(u) were functio

In this paper, we consider the algorithm of three-step iterative as follows:

\./

S [ (e
. ““‘ﬂu>1+<<hﬁ
X 1+ﬁ f(i)
<) )
0 K
_ Yn
Xn+1 = Zn— ( xn)) +( >]
{1”&, (4 z%” (sl £ (20)
f[xnazn]f[ymzn]
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2. ITERATIVE METHOD AND CONVERGENCE ANALYSIS

Consider the three-step iterative algorithm defined by equation (6). The order of convergence

could be analyzed as following theorem.

Theorem 2.1. Let o be a simple zero of sufficient differentiable function f:1 CR — R for an
open interval 1. If xq is sufficient closed to «, then the three-step iterative method defined by

Algorithm (6) has seventh order of convergence and satisfy error equation:

6 2.6 4N 7
eny1 = (B —B7c;—Bescs)e,

+(—12B%c3 — &5 — c3¢4¢3 — 8B 33 +28Bc3c)
(7

+18B2¢] + c3¢3 +4c363 — 6¢363 +2¢) — 3Besc)

—3ﬁC46‘21 — 16[3cg)e§l + O(eg)

O (a)
kL f'(ct)

Proof. Let o be a simple zero of sufficient differentiable function f: I/ C R — R. Since f is

where e, = x, — O, ¢}, = andk=2,3,...

sufficient differentiable function, by Taylor’s expanding of f about o, we get

) = fla)+ /(@) (x—a) + 2 (x— a)?
(8)

190) gy 1Y)

T (x 1 (x—o)*+...

_|_

Substituting x = x,,, we get

FO) = Fl0)+ ()t — ) + 48 (x, — )2

©)

= (&) [en+cre2 +c3ed +caet +cse) +coed

1
—|—C7€Z —|—Cg€,81 + C9ez +C10€n0 +-]
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()
k'f (o)

to x, and substituting x = x,, we have

where e, = x,, — ¢, c; = and k = 2,3, .... Calculating first derivative of f with respect

10) F(x) = fl(@)[1+42c2e,+3c3e2 +4cael + Scsef + 6cge;,

+7C762 + SCgeZ, + 9C9e,§ + IOcler .

Substituting f(x,) and f’(x,) into f/(xn) we get that
1 (xn)
fOa) 2 3,0 4.3 _ 4 4 _ 02
Ien = e, —c2e; 4 (2¢5 — 2¢3)e;, + (—4c5 +Tepe3 — 3ca)e, + (8¢5 —20c5¢3
n

+10csc4 + 6c% —4es)ed + (— 1602 + 52C%C3 - 280%&1 — 33czc%
+13c5c5 4 17¢3¢4 — Scg)el + (22¢3¢5 — 92¢yc3¢4 — 18c3 + 126c3c2

— 128C3C2 + 12c4 + 72C4C2 36C5c2 6c7 4 16¢c2c6 + 3262)
+(348C3C46‘2 — 118cyc3¢5 —Tecg +19crc7 + 31cac5 — 64czc4 — 75040%
— 176C4c2 + 926562 +27c3c6 — 44c6c2 + 135czc3 4O8c3c2 + 3O4C3c2
—64c])ed + ...

5
Substituting ]]:,tccn)) into y, = x,, — ]j:,(&n)) [1 + (]]:,(();n))> ] , we get that

Vo = (en + OC) —ep+crel+ (—2C% +2¢3)ed + (4cg —Teacy +3cq)et + (1 — 8c‘2t
—|—2OC%C3 —10csc4 — 6c% —4es)ed + (16c§ — 526363 + 286‘%(,‘4 + 336‘26‘%
—13cyc5 — 17c3c4 4 5¢6)e8 + (—22¢3¢5 +92cpc3¢4 + 18C3 — 1260362
+128¢3¢5 — 12¢§ — 72c4¢3 + 36¢5¢3 + 6¢7 — 16¢206 — 32¢5)e]!
+(—348€3C4C% + 118crc3¢5+Tcg — 19¢yc7 — 31cqc5 + 64620% + 75C4C%
—|—176C4c2 926‘562 27¢c3cq +44c6c2 — 1350203 —|—4086362 3O4C3C2
+64c))ed + ...
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Substituting x =y, into equation (8), we have

()

=f(a) [ — ez +(2¢5 —2c3)el + (—4e3 + Teaes — 3ca)er + (8¢5 — 20c3¢3
4+10crcq + 603 —4cs)e) 4+ (— 16c§ + 520%@ — 280%04 — 33czc%

+13csc5 4 17¢3¢4 — Scg)el + (22¢3¢5 — 92¢a¢3¢4 — 18c3 + 126c3c2
—12SC3c2 + 12c4 + 7204c2 360502 6¢7 + 16C206 + 32c2)

+(348€3C4C2 — 118cpc3¢5 — Teg + 19¢rc7 + 31405 — 640204 75C4C3

— 176C4C2 + 92C5C2 +27c3c6 — 44c6c2 + 13502c3 — 4080%c3 + 30403c2
—64c])ed + .. ]

and we have that

and

(11)

f(n

) fla) [—c2e2 + (2¢3 — 2¢3)ed + (Tcaes — 3ea — 4c§)eﬁ +--]

1 (xn

) _f/( )[ +2C2en+303€2+4C4e3+SC5e4+6c665+7C7e6 ]
= e} +(ZC3—402)e —|—(13C2—|—3C4—14C2C3)€ —I—(6403,c2 3802+4c5

—20csc4 — 1203)en + (=145¢c6 —26c2¢c5 — 34c3cqs + 90C4C2 + IO3C2C3
—24OC3C% + 1046‘%)6,6[ + (288cpc3cs — 32¢¢6 + 8¢y + 6¢7 — 44cscs
—558¢3¢3 4 800c3¢3 — 24¢% — 336¢4¢3 + 116¢5¢3 + 54¢3 —272c5)e]]
+(3700c2¢3¢5 — 1557 c3c4¢3 + 15¢3 + Teg — 45¢5 — 38ca07 — 62c4cs
+201C2cﬁ + 2256‘4C% +1 121C4c§ + 6888c2 43 IC5c2 S54c3c6+ 142c6c2
—564czc3 + 2418c3c2 2464C3C2) +..

fOm)  fl(o)[—coez+ (2c3 —2c3)es + (Teaes — 3c4 —4c3)en + -]

flxn)  fl(a)[en+cre2 +c3e3 +caet +csed + ceel +crel +- -]

= cren + (203 — 3¢5)e2 + (8¢5 4+ 3cq — 10cac3)e + (37c3c5 — 20c5 + 4es

— ldcrcq — 8c§)ei + (—=145¢c¢ — 18cacs —22¢3¢4 + 51C4C% + 55C2C%

— 118¢3¢3 +48¢3)e> 4 (150cac3cy — 22¢5¢6 4 Tep + 6¢7 — 22¢3¢5 — 252¢3¢5
+344c¢3¢5 — 15¢3 — 163c4¢3 + 65¢5¢5 + 2605 — 11265)e8 + (190cacses
—693c3¢405 + 133 + Teg — 36¢5 — 26¢2¢7 — 38cqcs + 102¢ac] + 105¢4¢3

+ 40864(:‘21 + 256C2 2076‘56‘2 34c3c6+ 79c6c2 228c2c3 + 952c3c2

693
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+944c3¢3)e] + (2660c3c4¢3 — 936¢2¢4¢3 — 876¢3¢5¢5 +258¢ac4C5
+230c2¢3¢6 — 126¢2¢3 — 24¢2 4 19¢4 4 8¢9 — 30cac8 + 156¢3 — 72¢5 — 576¢5
+ 13205c3 + 60705c2 40c3c7 + 93C762 46c4c6 — 251C6C2 + 14IC3C4

— 477c3¢5 — 1336¢4¢5 + 1254c3¢5 — 3200c3¢5 + 2480c3¢5)ed + .

JF(m))\2
Since z, =y, — S | 1P (f(x")) then
Fl) | 1—2(5em) |

I = (en + Oc) —e,+ (—ﬁc% + c% —cyc3)et 4+ (— GﬁC3c2 + 8[302 + 8C3C2 4C2
—2¢cpcq — 26%)65 +(— 12[3c2c3 +58/3C362 9[30402 40[3c2 3cocs —Tesey
—|—12C402 + 18c2c3 ?)OC3C2 + 1062)6 + (=36Bcrc3cs — 8/303 + 160[302
+156Bc3c3 + 84Bcacs — 12Bcscl — deace — 340Bc3cs — 10c3cs — 80c3cs
—1—800302 6c4 40[304c2 + 160502 + 1263 — 206[302 +52¢yc3c4)e]
+(68crc3¢5 — 209C3C4c2 — 1141[303c2 + 1562/30362 + 184Bcyc3® — 36/3C4c3
+110Bcsc3 — 483 Bcach — 15Bcocs —27Bcaci — 5168 — Seacy +450Bczcach
—48Bcrc3c5 — 17cqe5+ 376‘26‘4 + SOC4c3 + lOIC4c2 5165c2 — 13c¢3¢c6+ 20c6c2
—91cac3 +252c3¢3 — 178¢3¢5 +36¢0)ed + ..

So
n— 0= (—Bc3+c3—cacs)et + (—6Bcscs +8Bcs + 8cacs —4cs — 2cacy

—2¢3)e> + (—12Bcack +58Bcscs — 9Beacs —40BcS —3eacs — Tezey
+ 12¢4¢5 +18¢2c% — 30c3¢3 + 1063)e8 + (—36Bcacscs — 8B s + 160865
+156Bc3c3 4 84Bcacs — 12Bescl — deacs — 340Bc3cy — 10c3cs — 80c3cs

(12) + 8OC3c‘21 — 6c£21 — 40ﬁC4C% + 16C5C% + 12c§ — ZOCBcg + 52CQC3C4)eZl
+ (68cac3¢5 — 209¢304¢3 — 1141 B33 + 1562Bc3cs + 184Bcre3® — 36Bcycs
+110Bcsc3 —483Bcycs — 15Bcecs —27Bcacs — 516Bc¢) — 5cacy +450Bc3cacs
—48Bcrczcs — 17cqc5+ 37czci + 50C4C% + 10104c‘2L — 51C5C% — 13c3¢6 + 20C6C%

—91cae3 +252¢5¢5 — 178¢3¢5 + 36¢5 ) e
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Substituting x = z,, into equation (8), we have

13)

fzn) = £'(@)[(zn — 0) +e2(2n — @) + e300 — @) +ea(zn— )

+c5(zn — 06)5 +co(zn— 06)6 +c7(zn — Oc)7 +cg(zn — oc)8

)10

+C9(Zn—06)9+C10(Zn—OC —|—]

Substituting z, — o from equation (12) into equation (13), we have

f(zn)

= (&) | (=B + 3 — cacs)eft + (—6Bcsc3 +8Bca + 8cacl —4c — 2cacs

—2cd)ed + (—12Bcacd + 58[3C3c2 9Bcacs — 40[5c2 3cycs — Tezcy

+12¢4¢3 + 18c2¢5 — 30c3¢3 + 10c3 ) el + (—36Bcaczca — 8B c3 + 16085
+156Bc3¢3 + 84Bcacs — 12Bcsc3 — deace — 340B e3¢ — 10c3cs — 80c3cs
—f—80@c2 6c4 4OﬁC4CZ + 16C5c2 + 12c3 — 2OCﬁc2 +52cac3¢4)e]

+(68cac3cs — 209¢3cqc3 — 1141 Bc3e3 + 15628 3¢5 + 184Bcac3® —36Bcacs
+1 10[36562 483[3C4c2 — 15[3c6c2 27,Bczc4 516[3c2 S5chcq +450BC3C4C%
—48Bcrczes — 17cqe5+ 37czc4 + 50C4C3 + 10164C2 -5 16‘56‘% —13c3¢6 + 20c6c%

—91czc3 + 252c3c2 — 178C3Cz + 36c2)e +..

Then we get that

= (—Bc% + cg —cac3)em+(— 6,BC3c2 + 10B63c2 + 106‘36‘2 6c2 — 20004 — 2c3)

+(— 9[30402 + 73[30362 — 12[3c203 60[362 + 22c2 3cocs —Tezeq + 16(346%
+25€2c3 530362)6 + (198[30263 + 106/3C402 — 12[365c2 —10c3¢5 +2¢p + 1863
—64c2 4crce + 226‘56‘2 76C4c2 — 16Oc3€2 + 2O4C3c2 6c4 +76cac3¢4
—36Bcrc3c4 — 516[3C302 + 280[362 — 8Bc3)e + (—449636402 — 15[3c6c2
+139Bcsc3 +236Bcacs — 36Bcaci —27Bcact — 1756Bc3c3 +2776Bcscy
+102cyc3¢c5 — 17¢c4c5 + [32 +5¢3 — 1862 Scocy + 57czv4 + 79C4C3 + 277646“21
— 1006‘562 —13c3c6+ 28c(,c2 202c2c3 + 7326362 654C3C2 + 16502 + 3[362
+573Bcscacs — 48Bcaczes —735Bcacs — 1123Bc5)ed + ..
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= (—Bc3+c3 — cac3)el + (—6Bc3cs +9Bch +9c3¢3 — 5¢5 — 2cacq — 263) el
+(=9Bcact +65Bc3c3 — 12Bcacd —49Bc3 + 15¢5 — 3eacs — Tezea + 14each
+21c2¢% —40c3c3) el + (174 B e3¢5 + 94Bcacs — 12Bcsc3 — 10c3cs5+ 2¢2
4—14c3 — 3502 —4cocg+ 190502 55C402 — 110c3c2 + 125C302 6c4 4+ 62corc3¢4
—36Bcaczcs —414Bc3cs +209Bc5 —8Bc3)es + (—294c3cac3 — 15Bcsc3
+123Besc3 +204Bcac3 —36Bcacs —27Bcact — 1380Bc3c3 +2027Bcscs
+82cpc3¢5 — 17¢c405+ ﬁzc +5¢3 — 16c2 —5c¢yc7 —1—450204 + 590403 + 161040‘21
—7IC5c2 —13c¢3¢6 + 24c6c2 — 126czc3 + 4O3c3c2 32003c2 + 72c2 + 3[3c2
+501Bc3cacs — 48Bcacscs —586Bcacs —772Bch)el + (1021 c3cacs + 123%¢3¢5
+118cacacs — 492cacacl — 2264 Bc3c3 + 102¢2¢3¢6 — S4B c3c] +8080Bc3cs
—8474Bc3c§ — 18Bc7¢3 + 12Bcacs + 152Bcocs — 758Bcscy +360Bcich
+2837[3C4c2 — 48[3csc3 — 374C30502 — l2c5 — 17[3202 +8cs+ 82c2 — 6507203
—6cyc8 + 76056‘% + 204C5C‘2l —16¢3¢7 + 29070% —22¢4c6 — 870603 + 81030421
—193c3c3 — 402¢4c3 +636¢ + 333 — 1214¢5¢5 + 747 c3¢§ — 52¢% — 1445
—37B¢3 +876Bcacacs +654Bcscscs —60Bcacsce — T2Bcacacs +88Bch
+2600Bc5 —3888Bc3cacs)ed + ...
FOn) = f(xn)

Yn —Xn

Since f[xp,yn] = , we have

flxn,vn] =14cren+(c3+ C%)e2 + (cq — ZC% +3cac3)ed + (c5— 803c% + 4c‘21 +4cocy
—|—2c3)e + (c6 — 8C2 +5cr¢5+5¢304 — 1104c2 9C2C3 + 20C3C2)
+(6¢c3¢5+c7—C2 — 263 + 16c2 + 6¢crc6 — 14C5c2 + 29C4C2 + 31c3c2
—4803c2 + 3c4 24c5c3c4)el + (9ZC3C402 30cpc3¢5 +cg + Teqcs — cg
—|—602 +Tcrc7 — 1602c4 7C4C3 74C4C2 + 370562 +7c3ce — 17c6c2
+1 lczc3 94c3c2 + 1120302 32c2)e +(— 313036462 —40c)c4c5
—|—56C2€4C3 36¢c)c3¢6 + 11663656‘2 + 4c5 —c4+cog— 27c2 + 16¢yc3 + 8cacg
—86‘5C3 93C5C2 4+ 8c3c7 — 206762 4+ 8cqce + 45c6c2 — 8C3C4 + 64c4c2

—|—IS4C4C2 42C362 + 264C362 256C362 603 + 64c2)e +.
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f(zn) = f(xn) and flyn, za] = f(zn) = f(yn)

in —Xn in—Yn

Since f|xp,zn] = , we have

flnzn] = 1+caen+c362+cael + (cs — Bcs +¢5 — c3¢3)el
+(c6 — B33 +8Bc3 +9c3c3 — 4c; — 2cacs —3cac3)en,
+(— 18,3czc3 + 66ﬁ63c2 + 26C3C2 34C3c2 —10cac3c4

—2c3 — 10Bcacs —40Bce + 10§ — 3escs + 13cacs + ¢7)ed

+(72c3¢a¢5 — 13Besc3 —20Bcacs +214Bc3c3 — 380Bc3cs

—14crc3¢c5+cg+ 2c2 — 8czc4 9C4c3 44C4C2 + 17C5c2
(14 —4C6C2 + 306‘263 —1 106362 + 9OC3C2 20c2 51BC3C4C%

—|—92BC462 + 160[3c2)e + (—27963C4C2 + [3%363 —22¢5¢4¢5

+1200264c3 + 34Oﬁc362 18cyrc3c6 — 1479ﬁc3c2 + 1720[3(:302

—16Bcec3 + 118Bcscs —36Bcics — 523 Beacs +92c305¢3

+c9 — 14c2 +7coc3 — 1205c3 550502 56702 + 21C6C2

—13¢3¢3 +49¢3c5 + 1eaes — 170¢3¢3 +330c3¢5

—197¢3¢§ 4 12¢% +36¢5 + 383 — 84 Bcacacs

—66Bc3c503 — 8Bk —561Bc5 +592Bcscac3)eb + ...

and

fln,zn] =1+ c%e2 + (2¢pc3 — 2czc%)e,31 + (50203 +crcy
—70302 ﬁcz)e +(— 6ﬁC3C% + 803 - 1203 +4cyes
—60402 4czc3 + 2403c2)e +(— 12[36203 9[364c2
—cy+ 4c3 + 26c2 4+ 5coc6 — 16C5€2 + 41C462
15) +2803c2 690302 —18cyc3cq + 57[3C302 40[362)
+(1 16630402 + 12C4C3 8[3c263 + 148[3c3c2
—330[30362 — 12[305c2 + 84/30402 24cyc3¢5
+8€2 + 52C5C2 + 6¢cyc7 — 200602
—1802c4 — 118C4C2 — 14czc3 — 1100302 + 17OC3C2

—52¢) +160Bc5 —36Bcacl)el + ...,

697
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2
1+ 52+ (5d) ] Flwsyal f ()

f[xmzn]f[,YnyZn] ’

1 3 _ _ f(zfl) f(yn) N f(yn) > -
respectively. Sincex,. | =z, ) [(f()@,)) +< ) ]

then we have
Xpil = O+ (—ﬁzcg — ﬁC3C§ + Bcg)ez + (—12B%¢3 — cg — C3C4C%
(16) —Sﬁc%c% + 28[3C3cg + 18[3265 + C4c§ + 4c§c§ — 6C3c§ +2c}
—3Bcach —3Bescs —16Bch)ed +0(e))

From (16) and ¢, 11 = x,,1-1 — @, then we have the error equation

ens1 = (—PB? g—ﬁC3c‘2‘+ﬁcg)eZ+(—l2ﬁ203
a7 —c5 — c3cacl — 8B 33 +28Bcscs + 18B%¢c]
-I—C4c‘2l + 4c§c§ — 6C3C§ + ch — 3,[3C4cz

—3Bcacs —16Bch)ed + O(ey).

This shows that a new algorithm defined by equation (6) has seventh order of convergence. [

Remark 2.1. If B = 0, then the algorithm defined by equation (6) has eighth order of conver-

gence.

3. MAIN RESULTS

All computations were completed using Maple 7 by using 350 digit floating arithmetic. The
criteria |x, —x,—1| < € and |f(x,)| < € are used for stopping the computer program.
The following functions are used to commare numerical solutions, x, is an exact solution and

e=10"%

filx) =10xe " — 1 x, = 1.6796306104284499
fo(x) = cos(x) —x x, = 0.7390851332151606
fx) =@x-1P3=2 X, = 2.2599210498948731
fu(x) = (x+2)e" — 1 x, = —0.4428544010023885
fs(x) =sin?(x) —x2 + 1 x, = 1.4044916482153412
fo(x) = sin?(x) — 0.5x x, = 1.8954942670339809
Fx) =In(2+x+2)—x+1 x, =4.1525907367571582
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Numerical results are compared with the other methods. All of them have same seventh order

of convergence and efficiency index 1.627. For example:

o _ f(xn)
Yn = Xn f,(x”)
. _ fOan) +Bfn)  fn)
1o T )+ (B2 Om) f ()
Xn+1 = Zn— &

f[Znayn] +f[Zn7xnaxn] (2n _yn)

defined by Bi, W. et.al. (G7) ([4]).

— S (xn)
T
(19) ) = ) =2 f)
Zn = Yn_H2<xn»yn)(xn_yn)
. . B X 2 F(z0)7 f (zn)
n+1 = Zn [(1+H2( nayn)> +f(yn) f(yn)

defined by Kou, J. et.al .(GK7) ([7]) and

_ . f(xn)
Yn = Xp f/(-xn)
) fwm) f)
(20) Zn = n f’(xn) zfl(xn) f(xn) — f(yn)

Zn)
f[vayn] +f[Znaxnaxn] (2n—Yn)

Xn+1 = Zn—

defined by Cordero, A. et.al. (MK7) ([6]).

Table 1 Comparison of the iteative methods
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function method | IT | |f(x,)] X0 — Xp—1]
filx) = 10xe ™" —1,x0 =1 G7 4 0 0.851473e-157
GK; | 4 0 0.315155e-143
MK; | 4 0 0.114856e-152
New | 4 0 0.166845e-173
f2(x) =cos(x) —x,xp =1 G7 | div - -
GK; |div - -
MK; |div - -
New | 3 0 0.686307e-64
fx)=(x—1)3-2,x=3 G7 4 | 0.1e-348 | 0.660602e-157
GK7 | 4 |0.1e-348 | 0.140013e-120
MK; | 4 |0.1e-348 | 0.300896e-202
New | 4 |0.1e-348 | 0.6693345e-152
fax) =(x+2) —1,x=1 G7 5 |0.1e-349 | 0.297211e-228
GK7 | 4 |0.1e-349 | 0.124825e-66
MK; | div - -
New | 4 |0.1e-349 | 0.302019e-75
f5(x) =sin(x) = x>+ L,xo=1| Gy 4 |0.1e-348 | 0.893253e-152
GK7; | 4 |0.1e-348 | 0.124825e-66
MK; | 4 |0.1e-348 | 0.647245e-78
New | 4 |0.1e-349 | 0.243985e-68
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Table 1 (Cont.)

function method | IT | |f(x,)] 1% — Xp—1]

fo(x) = sin®(x) — 0.5x,x0 = 2 G; |div - -
GK7 | 4 |0.3e-349 0
MKy | div - -

New | 4 ]0.3e-349 | 0.177148e-64

fx) = +x+2)—x+1,x0=4| Gy 3 0 0.115469¢-89

GK; | 3 0 0.114168e-85

MK; | 3 0 0.986371e-88

New | 3 0 0.260709e-99

4. CONCLUSION AND DISCUSSION

In this paper, a three-step iterative method for solving nonlinear equations has been devel-
oped. It has been proved that the method is of the seventh order of convergence. Based on
calculations, the proposed method is also compared with various other iterative methods of the
same order of convergence and efficiency index 1.627. From Table 1, the performance of the

new method can be seen and it is better than the other methods.
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