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INTRODUCTION (1) x=Txl+ly-Ty|€al|x-yl|J a2, foresch X,y inx,
(1) X=Tx )|+ |ly=Ty|k h[\—'h +ly=Txl+[Ix-y ‘]]'h"?,.m
If ¢ be a non empty subset of x, where x be a Banach 2 3
space. And let T a mapping from C to itself. The d for cach x. yin X
iteration scheme called Ishikawa Scheme is defined as 3
follows: (1) X=Tx+||y=Ty|+ | Tx =Ty c[‘\ Ty|l+|ly l\]l ?;Ci;
and foreach x, ¥y in N "
xn.l :(l“’(l-n )xn+(1""['yl.l,nz() e () (ivi  [TX=Ty|i kmax {||x =y}l x=Tx || y=Ty]|[},
[ X-Tyjl+[ly-Tx IJ.ﬂ k foreach X, ym X
.\/n :Bn'rxn+(|-ﬁn)xn‘n>” “:)

In this paper it is shown that, for mapping T which
xeC e (l3) satisfy conditions (A) or (B) above, if the sequence of
Ishikawa iterates converges, it converges to the fixed

. o, b {B, . point of T. These results extend the corresponding
In above Ishikawa scheme, o) o} satisfy results of Rhoades [1] and Hicks and Kubicek [2].
(i) 0<a, <P, <lforallnlim , B =0 Definition 1: A mapping T : X=X is called a
quasicontraction if there exists a constant K, 0 < k <
And 3 o, B, =0 1 such that for each x, y | | X, where X be a Banach
space.
(i lma =a>0
= [Tx=Ty|l< kmax {| x=y [ x=Tx|L|l¥y=Ty [l x=Ty|l}|y="Tx I}
(i) lim B, =p<I.
_ _ - Theorem 1: Suppose T: C—>C be a mapping
There are following two contractive conditions to be satisfying (A), {X.} the sequence of the Ishikawa
used. There exists a constant K, 0 < k < 1 such that for scheme associated with T are such that {| |} is
all x, yin x. bounded away from zero. If {x,} converges to p, then
' p is a fixed point of T, where X be a normed linear
(A) Tx=Tylckmas {ix -y & x=Tx|Ly-Ty[LlIx=Ty|l+ || y-Tx|| space and C be a closed convex subset of X.
(B) At least one of the following conditions holds: Proof: We have from {l,} that
Xn 'S xn 3D O'n (TYn 5 X" )
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since *» ?PlX. =% 20 gince {| |} is bounded
away from zero, || T¥. =%, =0 1t also follows that
lp—Ty, | 0. since T satisfies (A) we have

[| Ty, =Tx, [I€ kmax §ly, =%, [LIx, =Tx, [y, =Ty, Il
)ll I <N n r g0 B

” X" —'l-.\',l I + ‘ .vu —'l..‘(" ]:

Yo =X, FIPTx, + (1B, I, ~x, =B, || x, -Tx, |
X, =Tx, il X =Ty, | +0 Ty, =Tx,, |

Yo o TV B Tx, 400 =B, Ix, Ty, 5=, ITx, =Ty, || +(1=B, )i x, Ty
<fx, =Ty, B4|ITx, =Ty, |I:

Vo= Tx, =B, Tx, + (1=, K, = Tx, 1=l x, =Ty, §+)| Ty, = Tx, |l

Thus

v I

2k
TX, =Ty, [K— || %X, =Ty, ||-
ITx, =Ty IS 1% =Ty |

We have by taking the limitas N —> ®©,
T, =Ty, |~ 0.
It follows that
(1% =Tx, |l x, =Ty, || +|| Ty, = Tx, ||
Tx.|)=>0and n > =

and  ||p=Tx, [IS(lp=x, [+]x,

Using the definition (1) of T and the triangle inequality,
we have

| Tx, = Tpli€ kmax {|x, —pl.Ix, =Tx, |l.Ix, —pll

| X, — ’[.f\'u t ”I‘p = .lixu H‘H P 'I‘x" H

#||x, =Tx, || +]| Tx, = Tp||}

Thus we obtain, by taking the limit as n— o,
|| Tx, —Tp|—0
At least

|P=Tp|=l|p-Tx, ||+|| Tx, =Tp||—>0

This means
p=Tp.

Definition 2: A mapping T : C->C is called strictly
pseuiocontractive if for some k, 0 <k <1, and all x, y,
¢, where X be a normed linear space and C be an
non-empty subset of X.

| Tx=Ty| < x—y|F +k||(I-T)x —(I-T)y|F.

Definition 2.1: T is called pseuiocontractive if for all
xy | | C,

ITx=Ty|P<l|x=y|F +I(I-Tx=(1-T)y|P.

Definition 2.2: T is said to satisfy the condition (T) if
forallx | | Candy | | F(T)

| Tx-y|<|x=y].

It is clear that any strictly pseuiocontractive mapping
is hemicontractive, any mapping satisfying condition
(T) is demicontractive and a demicontractive
mapping is hemicontractive but not conversely.

Theorem 3: Let a mapping T : C —C satisfies
condition (T). Suppose F (T) is hon-empty and Xen, i,
diverges and F. —*[i=1 Then ' | =~ T« [-¥ for each

xo || 11C || ||where *na is defined as in the
Ishikawa scheme.

Proof: By using the condition (T), the mapping T is
demicontractive for any constant K. We get for any x,
y and z in H (Hillbert Space) and a real number.
lax+(1=r)y—z| = x—z|F HI-&)[|ly-z|F 1-2)|x -y}
Therefore for p O F (T) and each integar
n,0<)|X,,, —p|F=l|a, Ty, +(1-a, )x, —p|F
=(1-a,)lx, -p|f +a, || Ty, —pIf -a,{l -, ) x, =Ty, [
<(1-a,)lix, —pIF +a, | Ty, —pIF
By using condition (T) we get

2

| X0 —PIFS (1= )l X, = pIF +a, Iy, —PIF-

By using demi contractiveness of T and definition of
Vn We get

I ya =PIF<Ix, =PI -B.(1-B, —k)lIx, - Tx, |

n

Hence,

0<ix,., —plFs(t-a,)ix, —plF +a, [|x, ~pl
—a, B, (1-B, k)| x, = Tx, |7

(A

=ix, —plF —a p,(1-B, —K)|x, - Tx, I

By induction, we obtain
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Let n=1-P-k Thea >0 and...... an imtegae N5 B-Il, >f, foralln>N

Therefore

[I—k—B—'}/;.)='/}/;';<I—Bn -k.

\

Hence

Zo‘nlin(l _‘5“ i k)z '/:!I:; Zul‘lljﬂ

which diverges.

Therefore 2 Aa\-p,—k) diverges. And from (2.4)

we get

lim | x,, — Tx, [[=0.
REFERENCES:
1. Chidume, C.E. : J. Nigerian Math. Soc. 4

(1985) P. 1-11

2 Rhoades, B.E. : Comments on two fixed
point iteration methods, J. Math. Anal. Appl.
56 (1976). 741-750

3. Chidume, C.E. : J. Nigerian Math. Soc. 7
(1988) P. 1-9
4, Ciric, L.B.: Proc. Amer. Math. Soc. V. 45

(1974), P. 267-273.

5. Ishikawa, S.: Fixed points by a new iterative
method. Proc. Amer. Math. Soc. 149 (1974) P.
147-150 <
3
6. Rhoades, B.E. : Souchow J. Math. 19 (1993) =
P. 377-80 =2
2
s
=

Dr. Upendra Kumar Singh™ Dr. Sunil Kumar?®



