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Introduction: Let E be a real Banach space and let J denote the normalized duality mapping
from E to E* and defined by

J@) ={f € E*:(x, f) = lIx[lI£ Il llxIl = [If1I}; forallx € E,
Where E*denotes the dual space of E and ( ., . ) denotes the generalization duality pair.

It is well known that if E*is strictly convex then J is single—valued. In the sequel, we shall
denote the single—valued duality mapping by j. Let K be a nonempty closed convex subset of
Banach space E and T: K — K be a self-mapping of K.

Definition 1.1 [1] (i) A mapping T with domain D(T) and range R(T) in a Banach space is
called pseudocontrative mapping, if for all x,y € D(T), there exists j(x —y) € J(x —y)
such that

(Tx =Ty, jix—y)) < llx — yl? 1)

(i) A mapping T with domain D(T) and range R(T) in E is called a hemicontrative mapping
if

F (T)# ¢ andforallx € D(T) x* € F (T) such that,
(Tx—x",jlx—x")) < |lx—x"|I?
(ili) A mapping T: K- K is called L-Lipschitizan there exists L>0 such that

ITx — Ty|| < L|jx — y|| Forallx,yeK
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Definition 1.2 [3] If {«,}72, and are sequences of real numbers in [0,1]. For arbitrary x, € E, Let
{xn m=o be the Noor iteration and defined by,

Xn+1=(1 =) %, +0¢ Ty
an = (1 = Buxn + BuTry
T = (1= Bp)xp + uTr
Where {o¢,} oo, {Brtnzo and {r,}ar, are sequences of real numbers in [0, 1].

Lemma 1.3 [2] Let E be a real uniformly convex Banach space, K is nonempty closed
convex subset of E and T a continuous pseudocontrative mapping of K, then I —T is
demiclosed at zero, that is, for all sequences {x,} cK with x, = p and x,, — Tx,, - 0 it follows
thatp = Tp

Lemma 1.4 [4,5] Let § be a number satisfying 0< § < 1 and {€,} a positive sequence
satisfying lim,,_,,, €,= 0. Then, for any positive sequence {u,} satisfying:

Upy1 < Ou, +€, ltfollows thatlim, ,u, =0
2. Main Results

Theorem 2. Let {T,};_; be defined as above and F: = N2, F(T,. ¢ and let (E|I.Il) be a

Banach space, T:E = E a self map of E with a fixed point p, satisfying the contractive
condition

(Tx—x*,j(x—x*))<|lx —x*||* Forx, € E.

Let {x,}n_, isconverge to p and defined by the iteration (1.2) where {«, }%_, is a real sequence
in (0, 1) and define as €,,=Il x,4+1 - (1 —¢,)x, —,, Tq, Il Then

(i) lim,, e Il x, — p llexists for pe F;
(ii) lim,,d(x,, F) ={inflx, —p ll:p € F},
(iii)  {x,} converges strongly to a common fixed point of {T,}, if and only if
limy,0d(x,, F) = 0
Proof Let p € Fand n> 1 by 1.1 we choose j(x,, —p ) € J(x, — p ) such that

I %41 —p I°= (%41 =D, J (X1 — D))

It =P I S xpyq — (1 —)xn — o Tqn 1 +11 (1 —0<)x, + 0, Tgy —p i
= € I (1 —ocp)xp +o¢, Tqn - ((1 —0c) +o<)p |l

=€p +Il (T —ccy) 1 x —p I+, (Tqn —p) |l

<€, +A =)l x, —pll +oc,ll Tg, —p |l
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=€pt (1 —x) llx, —pll +,ll p—Tqy |l

<€t A —x)llx, —pll+x,all p—qull

=€pt (1 =) llx, —pll+oc,all go—pl 1)
For the estimate of || g,, — p Il in (1) we get

Ign—p =1 (1= Bp)xn+ BuTrn—p |

=11 = Bxn + BnTr — (1= Bn) + Budp |l

=11 -pBn) G —p) + (T —p) |l

SA-B)Ixy—=p I+ I T, —p

=(1=B)Ilxy—pll+B, I p—Tr, |

SA-B)llxp—pli+fnallp—m

=A-B)llxp—pll+Bpallr,—pl 2)

Substituting (2) into (1) gives
Il Xpse1 =D IS En+ (1 - (1 —a) X=X, Bra) | Xy —p Il ¢, ﬁnaz Ilm—pl 3)

For || r, — p Il in (3) we have,

I =2 =01 A =y)xn + ¥aTxn, —p
=0 A =v)xn + vuTxn (A=vn) +va) —p
=1 A=v)@En—p) +¥a(Tx, —p) I
SA-rv)lxp—pl+y I Tx, —p
=A-y)lxy—p I+l p—Tx, |

S(l_yn) Il xn_p” +Vna Il D—Xn Il
=(1_Vn+yna) Il Xn—D Il (4)

Substituting (4) into (3) and using lemma 1.3

= en+ (1 - (1 - a) Xp—Xp ,Bna) I Xn—D I +°Cn .Bnaz(l ~—Yn + Vna) I Xn —
pl
=€, (1—(1—61) Xp— (1_(1) ocn.Bna_(l_a) ocn.gnynaz) I Xn—D I

<(A-(0-aa-1A-aapa—1-a)afya®) l x,-1 —p Il + €,
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Observe that

0<(1-(1-a)a—-(1-a)afa—(1—a)afya®) <1 (5)

Therefore, taking the limit as n — oo of both sides of the inequality (5) and using lemma 1.6 we get
lim;, e | X, —p =0, Thatis lim,,_x,=p
By theorem 1.2 | x, —p ISl xp_q —p |l

Taking infimum over all p € F,we have,

d(xn, F) =£2£" Xn — P ”Splg;" Xp1 — P 1= d(xp-1, F),

Thus lim,,_,, d(x,,, F)exist.We finally prove (iii).suppose that x,, —» p € F from (ii) and
d(x,, F) <l x, — p ll- 0, We have lim,,_,, d(x,,, F) = 0 forn,m € N and p € F,it follows
From (1.3) that

I Xppm — X ISH Xy =Pl +Hll Xy =D IS 2 1, — P I

Consequently,

| Xpem — 2 IS 211 x, —F I 0

Therefore {x,,} is a Cauchy sequence. Suppose lim,,_,,x,, = u for some u € E.then
d(u, F) =lim,_,d(x,, F) =0

Since Fis closed set, u € F

So, Noor iteration process is T —stable.

Thus, the stability of Noor iteration considerable for finding fixed point for enumerable class
of continuous hemi contractive mapping in Banach spaces.
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