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Introduction

Solving non-linear equation is one of the most
important problems in numerical analysis. Newton's
method is the most significant iterative method for
solving non-linear equation.

f(x)=0 M

A non-linear equation cannot be solved in general
analytically. Therefore, a number of approximate
techniques have been developed to compute the zeros
of non-linear equations. These techniques have been
developed using error  analysis, Adomian
Decomposition methods, Quadrature formulas, etc.
In recent years, mathematicians have developed
many two-step and three-step iterative methods, see
[1-8].
In this paper, four new families of higher order three-
step methods are developed using variants of
Changbum Chun [5] and Li. Tai fang [7] techniques
by applying binomial approximation on them and
using the strategy of Weihong Bi et al [6].
Convergence analysis of these families of methods is
discussed. Each of these families is of seventh order
convergence. Per iteration,. these families of methods
require three function and one of its derivative
evaluations. Thus, each of these families has 1.627
computational efficiency.
1 Construction of families of three-step iterative
methods
Consider Newton's Method:
y,=x, L) @)
f(x,)
A family of iterative method by Li-Fang et.al [7] is
given by:
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B SO
fo)-af )

Zp =V (€)

where & is areal number and ), is defined by (2).
Consider the approximation, by Chun [5]:

a0
S e+ o)

Using (4) in (3) , we obtain a new family of
Iterative Methods,

Zp = Va—

(1)

(4)

SO )+ ,)

[ @) &)~ )=af G @)+ ()

®)

where @ & R and y, is defined by (2).
Second family of methods is obtained by applying
binomial expansion upto first order on (5), namely

SO G ,)]
[ &)= 0]

L O )4 ()]
AR

Zp TV

where @ & R and y, is given by (2).
Similarly, third family of methods is obtained using
second approximation on (5), that is
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SN &) 5]
@ )~ )]
LA O ) )] ]
e @)~ )] M

[af(y @)+ (v, >]j
£ o )~ )]

Where o & Rand y,

Fourth family of methods is given by using family of
C.Chun and Y.Ham [8], and applying first binomial
approximation on it, that is

z, =y, ~[2f &, )+CE-Df (v,)]
[@f &) =CE=5 I f»,) ®)
4 *(x,) fx,)

Further, considering the strategy of Weihong et.al
[6], we propose three- step family of methods

combining equations (2) and (5):

n:yn

is given by (2)

S x,)
yl’l =xl’l_'—
S x,)
Z,TVa™
SO &)+ (L)
e @)=f @ )=af @) &)+ ()
)
and
_ f(z,)
xl’l+ _ZI’l_G(lLll’l)
‘ [z

where 4, WACH) and G (t) represents a real-
f(x,)

valued function.

Using the Taylor expansion, f (z,) and f (z,)

can be approximated as:

fE)=f G =y, +y )= )+
f'(ynxzn—yn>+%f"(yn>(zn—yn>2,
@) £ O 0)E, ),

this implies

(10)

(11)
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f@ )f(y)

n n

=f[zn,yn]+%f”(yn>(zn—yn>

f @)= + f )z, -y,

(12)

In order to avoid the computation of the second

derivative, we approximate f’ ' (y,) as follows:

f )R lz,.x,0x,]

2Lz, 0 @,) (13)

- zZ,—X, ’

where z, and x, are sufficiently close to y,

when 7 is sufficiently big integer.

Substituting  (13) (12)
f'(z,) with approximation in (12), we propose

into and replacing

the following three-step family of methods from(9):

_ S
SRRy
Z, =V~
SOOI )+ (»,)

f @) @) ~f 0 )=af O )+ (7,)

(14)
and
X,0=z,-G(w,)
f(z,)
[z, v 4fz,.x,.x, 1z, -v,)

where 4, _[,) and G (t) represents a
f(x,)

real-valued function.

Similarly from (2),(6) and the third equation of

(14), we have second family of three-step methods:

O )
STy
sy SO G O]

[ e )= )]

LY O ) B,)]
f(x W () =f (v,)]

and
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'xn+1 =Zn _G(l[’ln)
f(z,)
f[Zn’yn]+f[Zn’xn’xn](Zn _yn)
where 4, =% and G (t) represents a real-
X
valued function.

Also from (2),(7) and third equation of (14), third
family of methods is given by:

_ S(x,)
RICH)
SOOI &)+ ()]
e E)-f )l
PR ACH AN

[ &) -f 3,

[ww»vw»vwmf
e G~ )]

n

Zp TV

(16)

and
X,.=2z,-G(u,)
f(z,)
[z, 0+ z,x,.x,1z,-y,)

z
where 1L, ACH)] and G (¢) represents

n

a real-valued function.
Fourth family is obtained by combining (2),(8) and

third equation of (14):

S &)

=X, T »

P )
Z,7Vu—
[2f (x,)+Q2A-1Y ( IIQS (x,)-2B=5Y (v,)] (17)

42 (x,)

f,)
fx,)
and

x,.=2,-G(u,)
f(z,)
flz,y 0+ 1z,.%,.x, 1z, -v,)
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S/ (z,)
(x

valued function.

We now discuss convergence for families of three

step methods (14 —17).

2 Convergence Analysis

Theorem 1

Assume that f : D c R — R. is a scalar function

where 4 = and G (t) represents a real-

n

on some open interval D. Suppose x € D ,
£ (x™)#0.1If the initial point X, is sufficiently
to x° and G is
G(0)=1.G'(0)=1, |G'(0) <o . then the

family of three-step methods (14) is of convergence

close any function with

order seven forany ¢ € R .

Proof.
Let e, =x,—-x , €& =y,—x and
(k) (. *
. X
d =z, —x Denote ¢, = UG ,

ki (x ")
k =2,3,.... Using the Taylor expansion and taking
into account f (x ) =0, we have.

fx,) zf'(x*)[e,, +Cze: +C3ej +C4e: +Csej +O(e:)]

(18)
f'(xn) ~f (x Nl+2c.e, +3c3ef +4c4ej +56’5€: +O(ef)]
(19)
From((18) and (19), we get:
X

M =e, —cze,f +[2c§ —2c3]es

S,

T ey —4c; =3¢, el (20)
+H8c; —20c;c, +6¢; +10c,c, —4c le’
+0(e,)

Thus, from (2), we have:
e, =c,el +[2c,—2cile) +[4c; —Tc,c, +3c,le) +
[8cs +20c5c, —6¢; —10c,c, +4c le) +O(e’)

(21)

Again expanding / (), ) about x ", we have:

f )= (e, +ee,”+0(, ]
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F )= (6 ewe, +Qe;—2c3)e, + f[zn’xn]=f(2n)—f(xn) _SEe)-r&x,)
(B¢, +5¢; —Tc,cy)et + 22) Zn X d,—e,
(=12¢3 +24cle, —10c,c, — 62 +4c,)e] =f (x")
+0 (eM)]. [d, +c,d?+ed;+0(d})—(e, +ce, +ce) +
From (18),(19) and (22) , we 6462 +O(€2))]
have d —e
SO &)+ ,) o
SN &)= OIN=af G I &)+ (v,)] This implies,
=c,e, + (2, =25, +(3c, —bc.c, +ac; +c3)e, flz,.x,] :f’(X*)[l"'cz(en +dn)+c3(ej +d,e, +d112)
+(4ac,c; +10c; —dac; +4c, —de; —8c,c,)e; te,(e} +e’d +e d’+d*)+O(d )]
+0 (e?) @7
23) Now, ’
From (5), we have: f[Zn,xn,xn]=f[Z"’x"]_f (x,)
e IO 0,) 2, %,
L L E)A 0= O ) 0, _Sflz,x,1-f ()
d, —e,

Using (21) and (23) in the above result, we obtain:

d, = (e; —cey—acye, +(20cse; —dacye; —18¢; Then by (19) and (27), we obtain:

Hhac, ~2; = 2ec)e, +0(e,) [ 2,003,212/ ONes +es(e, +e, +d,)
(24)

2 no, 2 3
\ + +(d, + +(d) +e’ + +
Expanding f (z,) about x ", we have: ¢i(e, +(d, +e,)e, +(dy +e, +d,e,)+0e,)]

fE)=f (&xd, +c,d; +cd, +c,d}+0(d)] Using (24), we have:

Q) flzyxx, 1= (e 2o, +eel 0]
Thus by first equation of (22) and (25), we have: (28)
f[Z,,,y,,]:f(Z")_f(y") o) Equations (24) further gives: o
Z”_y” f[Zn7xn7xn](Zn_yn):f (‘x )
[d, +cd, +ed; +0(d,) ~(e, +ce,” +ce,” +0(e, )] [c, +2ce, +3ce1d, —e,)
d —e, Using (24), we obtain:

f[Zn’xn’xn](Zn _yn)zf'('x'-*)
[—cle} +(~4c.c,+2¢))e]

+(—4c; —ac; —6c,c, —c; +10c5c,)et +0(e))]

This implies
flz,.»,] =f'(x*)[1+czdn +ee, +ee, ’ +0(e:)]

Using(21) and (24), we have: (29)
. ) 5 . s Equation (26) and (29), imply:
S0y J=f e, +2¢,(e; —e e, Py 4 2,0, 1, 0,0 = ()
+(7C§ —702203 +3c,c, —0!6’23)63 +O(€j)] [1-2c,cqe. +(6¢5 +3cic, —3c,c, —2ac) —deel +0(e))]
(26) (30)
Moreover, by (18) and (25), we have: Now from (18) and (25), we have:
SED Ao o
fx,) e,
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Using the Taylor
‘G"(O)‘ <0, we get

G(1,)=G(0)+G (0)u, +O (u,)
Using (31), we have:

expansion and considering

G(ﬂn)=G(0)+G'(O)[i”

—Czdnj+0(#f)

(32)

n

From (24), we have

L= (3¢ —cye, —acye, +
(20cic, —dac,c, 18 +4ac, —2c; —2c,c,)e!
+0(e))
(33)

Thus, the error equation for family of methods (14)
is given by:
en+1 :xn+1 _x* :Zn _G(ﬂn)

/) .-
flzny, 0+ flz,x,.x,1E,-y,)

f(z,)
=d, -G :
' (y")f[zn’yn]va[Znaxnaxn](zn—yn)

=d, -
dﬂ
e)’l

1-2c,c.e) +(6¢; +3ciey —3c,c, —2ac; —4ci)e) +O(e])
(34)

[G(0)+G ()" —c,d, ) +O(u)ld, +c,d,; +0(d,)]

=d —[GOO)M, +G (O)an -G (O)xd,
e

n

GOk} +G O, 24 -G O +.]

[14+2c,c6; —(6¢; +3c5¢; =3, =200, —4c))e, +0(e)]

On simplification, we have:
e,. =[1-G (O, +[-G (0)(3c; —c,c; —ac,)’
~2¢,¢,G(0)(3c; —c,ci—acl)le] +O(e})

(33)
Thus, the convergence order of the family (14) is
seventh order if G(0) =1 and the error equation is
given by
e, =[-G (0)3c; —c5—ar; ) =2c.6,(3; —cy —ae3)ke,
1)
(36)
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With G (0) =1, error equation is given by

e, =(cici—9c;—a’ci +6ac))e] (37)
We have the same error equation for family of
methods (15) and (16) with seventh order

convergence.
3 THE CONCRETE ITERATIVE METHODS

The three-step family of methods (14) suggests

some new methods which are stated as under:
3.1 METHOD 1 (Abbreviated as MK1)
For the given function G, defined by

G@)=1+ (38)

1+’
where f# & R , it can easily be seen that the

function G (¢) of (38) satisfies the conditions of

Theorem 1. Hence, we get a new two-parameter
seventh-order family of methods from (14):

f&x,)
yn =xn_ !
f(x,)
zZ, =y, -
SOOI )+ B,)

[ e )= )—af O &)+ (1,)
(39)

S )HB+D ()
T )+ B ()
fz,)
flz,y,1+fz,.x,.x,1z,-»,)

3.2 METHOD 2 (Abbreviated as MK2)
For the function G, defined by

G(t)=;

1
(1-pt)’
where ff # 0 , it can easily be seen that the function

G (t) of (40) satisfies the conditions of Theorem

1. Hence, we get a new two-parameter seventh-order
family of methods from(14):

(40)

ACH
£
s —y SO )+ W)
S GE)S mef ) )+ (0,)
(41)
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x,,+1=zn—( /@) jﬂ
fx)=Bf (z,)
/()

f[Zn’yn]+f[Zn’xn’xn](Zn _yn)
3.3 METHOD 3 (Abbreviated as MK3)
For the function G, defined by (38)

t
1+’
where f# & R , it can easily be seen that the

function G (¢) of (38) satisfies the conditions of

Theorem 1. Hence, we get a new two-parameter
seventh-order family of methods from (15):

Gi)=1+

_ Sy
T )
: =y SO D)H )]
O )= )]
12 YOI )+ B,)]

[ @I )= ,)]

IVACH LAV VA
T SR G
/)

f[Zn7yn]+f[Zn7xn7xn](Zn _yn)
3.4 METHOD 4 (Abbreviated as MK4)
For the function G, defined by (40)

1

G(t)=

1 °
(1-p)’
where ff # 0 , it can easily be seen that the function

G (t) of (40) satisfies the conditions of Theorem

1. Hence, we get a new two-parameter seventh-order
family of methods from(15):

TS
PTG
oy SO ) )]
T G @)~ (00)]

L O ) ()]

[ @I )= ,)]
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T,
S &x,)=-pf(z,)

f,)

f[Zn’yn]+f[Zn’xn’xn](Zn _yn)
3.5 METHOD 5 (Abbreviated as MKS5)
For the function G, defined by (38)

t
G@)=1+
1+ ft
where f# & R , it can easily be seen that the

function G (¢) of (38) satisfies the conditions of

Theorem 1. Hence, we get a new two-parameter
seventh-order family of methods from(16):

fxy)
@)
SO @) )]
£ @ 6)=f )]
AR IACHEIACH I
e @) —f 3,)] 9

{af (yn>V(xn>+f(yn>]j2

yl’l :xl’l

Zl’l:yl’l

[ @I &)= ,)]

_, JE)+B+ ()
T )P (z,)
f(z,)

Sz, 1+ 1z,x,,x,1z,-»,)

3.6 METHOD 6 (Abbreviated as MK6)
For the function G, defined by (40)

1

G(t)=

1°
(1-p0)’
where ff # 0 , it can easily be seen that the function

G (t) of (40) satisfies the conditions of Theorem

1. Hence, we get a new two-parameter seventh-order
family of methods from(16):

A
fx,)

yl’l =xl’l
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SO G W)
[ @) ~f(,)]
AR VACHEVACIN
3 (e I ()= (r,)]

[af(y JIf )+ O, )]j
£ e @)=f )]

n = Vo

(45)

1

x,,+1=zn—( f@,) jﬂ

f&x)=-pf(z,)
f(z,)

flz.y, 1+ z,.x,,x,1z,-»,)

Theorem
Assume that f :D c R — R is a scalar function

on some open interval D. Suppose x ‘€ D ,
£ (x™)#0.1If the initial point X, is sufficiently
to x° and G is any function with
G(0)=1.G'(0)=1.]G"(0)| <o . then the
family of three-step methods (17) is of convergence

5

order seven for ff =—.

close

Proof. Let e, =x —x" , € =y —x  and
(k) (. *
. x
d, =z, —x Denote ¢, = f—(*) )
ki (x7)

k=23,..
into account f (x ) = 0, we have:
From (19)and (22), we have:

/0, )—cze +(2, —4c))e’ +(13c; —1dc,c, +3c,)et +
f(x,)
(=38 +64cie, —12c; —20c,c, +4c, e’ +0(e’)

(46)
(46), we

Using the Taylor expansion and taking

Thus, (19),

get

A ¢ )+ I x,)-CL=5 I/ (»,)
4 *(x,) )

=cel+Q2c, +Q2B-T)ci)e) +(26c,c, +(B -178

+ﬂ)c2 +(88-26)c,c, +3c,)e’

using (22) and

)% +(10° 96ﬂ+§)c2

+(18-8p) +(12ﬂ 38)c.c,)e; +0(e))

+4c, +(— 63" +94,3—
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(47)
Now, from equation(17), we get:

d=é [2f G, ) @AY O NS ) -CB-5Y )1/ ()
’ 4x,) f&,)

(48)
. . 5
Using equation(46) and (48) and for [ =5, we

have:
d,=(5; -
+0(e;)

0203)33 +(3202203 _3603 2,0, - 2C )e
(49)

By Taylor Series about X *, we have:

f@E)=f &d, +ed, +ed] +ed,+0(d,)]

Now,

PAEICHE (AN

I, Hed, +ed +0d) e, +ce, +ee,’ 10, )]

dl’l _el’l

f&)

Using (21) and (49), we get:

flz,,y,0=f ()[1+ce, + (2,

+(=Tcje, +3c,c, +9¢3)et +0(e))]
(50)

—2023)62

Now, Using (18) and (49), we have:
flz,.x,1=f N1+c,(e, +d,)+c (el +d e, +d?)
+c4(e +e2d +e d’ +d)H)+0(dh)]

(51)
Also by definition,
f[Zn,xn,xn]zf[Zn’xn]_f (xn)

Zl’l _xl’l

_Sflzx - ()
dn _en

Using (19) and (51), we get:

f [Zn 7‘xn 7‘xn] :f’ (x *)[CZ +C3(en +(en +dn ))
te,(e, +(d, +e,)e, +(d; +e, +d,e,)+0(,)]
Using (49), we obtain:

flz,.x,x,1=f &, +2e, +3ce. +0e)] (52)
This implies,
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flznx,,x, 1z, -y,)=
[ (xDle, +2e, +3ce,1d, —e,)

Using (49), we have:
f [Z n ’xn ’xn ](Z n _y n) :f ’ (X *)[_CZZej +(_@203 +2€ ;kj
1, +6 ~tee, —42)e, +0) )]

(53)

Equations (50) and (53), imply,
f[Znayn]+f[Zn7xnaxn](Zn _yn)z
f (@1-2cce’ +H-4c; —3ec, +10c +3cic)e’
+0(e)]

(54)
Using the Taylor expansion and considering

G (0)| <0, we get:
60|

G(1,)=G(0)+G (0)y, +O (1)
Now from (18) and (49), we have:

Using this result, we have:

G(u,,>=G(0>+G'(0)[j"

From (49), we have

—Czdnj+0(ﬂf)

n

e (53 e + (2,36 22 2 Y 4O
e

n

(55)
Thus, the error equation for family of methods (17)
is given by
en+1 :dn -

d,

[G(0)+G’(0)(e —cd,)+0(u)]ld, +ed, +0(,)]

1-2c,c.e’ +(10c; +3cic, —3c,c, —4ci et +0(e))
(56)
d 3
L +2G (0)ccqe, 1d,
e

n

=[1-G(0)ld, —[G (0)

-[G(0)-G (0))c,d,
—[10c] +3c;cy —3c,c, —4cHIG(0)eld, +O(e})
(57)
Thus, the convergence order of family of methods
(17) is seventh-order if G(0)=1, and the error
equation is given by

http://www.lifesciencesite.com

e, =[10G (0)c5¢, —(G (0)—2)e3¢5 =25G (0)c; —10csc, e,
+0(e).
(58)
With G (0) =1, error equation is given by
e, =(cic;=25cNe] +0 () (59)

4 The CONCRETE FAMILY OF THREE-STEP
ITERATIVE METHODS

The three-step family of methods (17) suggest some

new methods which are stated as under:
4.1 Method 7 (Abbreviated as MK7)
For the function G, defined by

t
G@it)=1 , 60
) +1+,6’t (60)

where @ & R, it can be easily seen that the

function G (¢) of (60) satisfies the conditions of

Theorem 2. Hence, we get a new one-parameter
seventh order family of methods from(17):

Sy
PTG
NETECRETAC ORI
T T ey S @)
S a)+BHY @)
R T
1)

flzy, 1+fz,.x,.x,1z,-»,)

4.2 Method 8 ( Abbreviated as MKS)
For the function G, defined by

G(t)= % ©62)

(1-pt)”
where & # 0 , it can easily be seen that the function
G (t) of (61) satisfies the conditions of Theorem

2. Hence, we get a new one-parameter seventh-order
family of methods

Sk
YT )

_ o eI W) 63)
v Sx,) f(x,)
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x,m=z,z—( [ @,) j;,

S x)=Bf(z,)
f(z,)

f[Zn’yn]—i_f[Znaxnaxn](zn_yn)

Thus, we have constructed four families of three-step

methods MK 1 to MK 8. Per iteration, each of
these families of methods require three evaluations of
the function and one evaluation of its first derivative.

We consider the definition of efficiency index as
1

w

p" , where p is the order of the method and W is the
number of function evaluations per iteration required
by the method. We observed that each family of

methods has the efficiency index (‘/7 o 1.627.
5 Numerical Examples
Now the Methods MK1 to MKS& are

implemented to solve some non-linear equations and
compared with Kou’s method of seventh order [2].
Table 1 shows the difference of two consecutive
iterates, function value, total number of function
evaluatons (TNFE) and total number of iterations.

Table 1. Comparison of various iterative methods

The execution is stopped at the third iteration for the
sake of comparison of the methods.
We use the following functions from [2]:

fik) = x' o+ &xP-15
x " =1.631980805566063518,
fz(x)=sin(x)—%x,

x " =1.895494267033980947,

fi(x)=e" +cos(x),x " =1.746139530408012418.

f4(x)=sin’(x)-x>+1 ,
X" =1.4.4491648215341226
fs(x)=cos(x)—x,

X" =0.7390851332151606417,
fo(x)=xe* —sin’(x)+3cos(x)+5,

X" =-1.207647827130919,

£(x)=10xe™" —1,x " =1.67963061042845.

G7 MK1 MK ?2 MK3 MK 4
a=Lp=2| a=Lp-2 a=l
4
fl’xo = 2
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 36e —20 10e =37 1le =37 Adle —37 10e —37
f(x,) S56e —102 —.95e —266 —.15¢ -269 —.13e —265 | —.95¢ —266
f2"xo = 2
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 12e -28 .83e —56 .84e —56 .83e 56 .83e 56
f(x,) —52¢ —145 —.3e —349 —.3e —349 —3e —349 3e —349
f3"xo = 2
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 169 —25 .87e =52 8e —52 .89 —52 .87e =52
f(x,) —.le —130 —.3e —349 .4le —287 —.3e —349 3e —349
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f.x, =106
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 26e —20 .27e —38 3e —38 271e —38 27e —38
fx,) -21e-102 4le —269 .82e —269 —45e —269 | .4le-269
fS’xo =1
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 15 =27 .26e —59 .25e -59 .256e —59 .26e —59
f(x,) ~15¢ —140 0 0 0 0
fﬁ’xo = _1
TNFE 12 12 12 12 12
ITERATIONS 4 4 4 4 4
X, =X, 98 —17 .19e —13 15 -14 2e —13 2e —13
f(x,) 2le —83 —23e -92 —34e —-100 —24e -92 —23e-92
f7’xo = 18
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 27e —20 .35 —33 .29 —-33 .35 —33 .S5e —33
f(x,) —.57e 102 14e —232 .33e —233 15 -232 14e —232
Table 2. Comparison of various iterative methods
G7 MK'5 MK 6 MK'7 MK 8
fl’xo =2 a:1 a=
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 36e -20 .105e —37 dle —37 .23e —33 .25¢ —33
f(x,) S56e —102 —-96e —266 | —.15¢—-265 | —97¢—-235 | —.19¢ -234
f2’xo = 2
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, 12e -28 .83e -56 .16e —46 23e —51 24e —51
f(x,) —.52e —145 —3e —349 58 327 —3e —349 —3e —349
f3’xo = 2
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, =X, A17e =25 87e =52 .79 —52 .282¢ -50 .269e —50
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fx,) —.102e —130 —3e —349 -3e —297 —.3e —349 —.3e —349
fi.x, =106
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
X, —x, 265¢-20 | 268 -38 | .27¢-38 le—34 1le—34
f(x,) —2le—-102 414e -269 .82e —269 15e —243 3le —243
fS"xo =1
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
. —x, 15¢-27 | 26e-59 | 42-59 | .17¢-56 | .18 -36
f(x,) —.15¢0140 0 Se =329 0 0
fé’xo = _1
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
. —x, 98 17 2¢-13 1514 16e 6 9e —9
f(x,) 21e —83 —23e -92 —34e —100 —.18¢ —43 —0.26e —59
f7’xo = 18
TNFE 12 12 12 12 12
ITERATIONS 3 3 3 3 3
. —x, 27e-20 | 35 -33 | 28-33 | 57¢-29 | .A45%-29
f(x,) —.57e -102 14e —232 33e —233 de —202 2e =203

6 Conclusion
In this work, we presented eight three-step families of
seventh order convergent methods. We observe that
these iterative methods are comparable with seventh

order method (G, ) of Kou, et.al [2] as cited in the

Table 1

and Table 2, and in almost all the cases,

these families of methods as compared to Kou et.al
method of seventh order [2] give better results in

terms of absolute error and function value.
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