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1. Introduction
lim

A mapping T : C — C is said to be asymptotically pseudocontractive if there exists a sequence { s, } with Sn =1 such

n— oo
that

1.1)

‘T”x T" ‘ <s,[x - yH + ‘ (X=T"X)=(y-T"y
forall X, Y ¢ C and n ¢ N, where C is a non-empty convex subset of a Hillbart space H.
Mapping T is called asymptotically hemicontractive if F(T) ={X eC:Tx= X} F* (I)F and there exists a
lim
sequence { sp } with Sy = 1 such that
n— oo

[rox ol <5, lx=pff +fx -

foral XeC, p eF(T) neN.

And a mapping T is called uniformly L-Lipschitzian if there exists a constant L > 0 such that
HT”X ~Ty|<L[x-y]| (1.3)
foral X, YeC and neN.

In 1991, Sahu [ 2] introduced the modified Ischilemma iteration method as
n n
Xn+1 = OLnT [BnT Xyt (1_ Bn)Xn ] (1_ OLn)Xn, n :1121 ----- (1.4)

where {Otn} and {Bn} are suitable sequence in [0,1] and the modified Mana Iteration Method as

Xog=0,T"%, +(1-o,)X,,n=12,..... (1.5)

where {Otn} is suitable sequence in [0,1]

2. SOME THEOREMS AND LEMMA:
Theorem : Let C be a non-empty closed bounded and convex subset of a Hillbert space Hand T : C — C completely
continuous and uniformly L-Lips-chitzian and asymptotically hemicontractive with sequence

{s.}.s, €(L, + ©) V n e N,
Z(S -1 <+

{oc} {|3} [01]; e <a,<B, <b VneN,
some ¢ >0 and some D € [O, {(1+ Lz)% —1}];
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X18C Y N € N define
Xy = o T (B, T"X, + A= B)X, |- o)X,

Then {Xn}:lozl converges strongly to some fixed point of T.

Suppose C be a non-empty subset of a Hillbert space H.
A mapping T : C —C is said to be hemicontractive if

[Tx=p|" < [x—p" +]x~Tx"
VxeC and all p & F(T).

Das and Dabata studied the following iteration scheme for approximation a common fixed point of a finite family of hemicontractive
mappings

Xn+l = (1_ 0('n)xn +a, Tk Yk—l(n)
Yo (n)= Xn» Ys (n)=@a- Bn)xn + Bnijj—l(n)
X, € C, 2.1)

foreachj=1,2,.....(k-1) and all n ¢ N where {Otn} and {Bn} are suitable sequence in [1,0].
How we introduce a modification of the above iteration scheme (2.1) for a finite family of asymptotically hemi-constructive

mappings
{Tj , j =1,2, ..... ,k} as follows:
Xn+1 =ayX, + bn TI? yk—l(n) +C, Uy, (2.2)

. 1 1 n 1
yo(n):Xn’y1 (n):anxn+bnTj yj—l(n)+cnvn
€
foreachj=1,2,......,(k-1) and n N where {an}, {bn}, {cn}, {a'n}, {b'n} and {c’n}, are suitable sequence in [0,1] s.t.

a, + bn +c,=a', +b'n +c' =1 and {Un}, {Vn} is bounded sequence in C.

This scheme contains the modified Mann and Ishikawa Iteration method with errors in the sense of Xu [ 3 ]:fork =2, T1 = T, our
scheme reduces to the modified Ishikawa iteration method with errors as

n
Xn+l =apX, +bn T Yo +C, U,

y,=a', x,+b', T" x, +c', v, (2.3)
x1 € Cforalln ¢ N, then (2.3) reduces to the modified Mann iteration method with error as
_ n
Xp=a.X,+b, T" x,+cC, u, , (2.4)
forall n & N. Moreover, if {O(,n} and {Bn} are sequence in [0,1] and we get bn =0,

a, = (1— OLn), b'n = Bn! a'n = (l—Bn )Cn = C'n =0 in the above iteration methods (2.3) and (2.4), we obtain the
modified Ishikawa and Mann iteration methods as (2.3) an (2.4) respectively.

0 0
Lemma-1: If an =o and Z(I)n <00 , then
n=1 n=1
lim
d)n =0, where {(I)n} and {(I)n} be a sequence of non negative numbers such that for some real
n— oo
numbers

Ny 21, ¢4 <(1-95,)¢,+¢,V n=N, and 3, €[0]1].

Lemma-—2: Letthe family of maps {Tj, j=1,2,....,k} , k > 2 satisfy

Tx-T}y

‘ < LHX - yH forallx,ye C, n €N, and all pairs (i, j), L being a positive constant. Let (X, H . H)

be a normed linear space and ¢ = C — C, C is convex. Also suppose the sequence {Xn}:]ozl in C be defined by

n
Xn+1 = aan + bnTk yk—l(n) + Cn un
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X, € C;

. n
yo(n)==x,; y;(nN)=a,x, +b, T y;;(n)+c, v,,
e
ji=1,2,....(k-1), n N where {un}, {vn}, are arbitrary sequences in C and {an}, {bn}, {cn}, {a'n}, {b’n} and {c’n} are real

a, = bn +C, = a'n+b'n +C'n =1 forallneN. Set
sequence in [0,1] satisfy

¢a() =[Tyia () -,
| Xo = TiXo| <(@+2L%) Nepg +L@L+4L)Ne, 1

+(N+2L% +2L°N) D¢, + L(N +4LN + 2L)Dc,, _,
+L(1+2L) DCn_l, foralln>2.
where N = Lk_1 + Lk_1 S . +L+1<00 and D:=diam (&)

foralln, ieN. Then

0
Lemma - 3 : |If Zd)n is convergent and {(I)n};ozl has a subsequence {d)ni};il converging to zero. Then
n=1

lim
¢n =0, where {d)n} and {(I)n} be a sequence of non negative real numbers satisfy that

¢n+1 S(I)n+(|)n’ von e N.

Theorem -1 : Let {Tj, j=1,2,.....k} , k > 2 a family of asymptotically hemiconstractive selfmap of C with sequence {Sn(j)};ozl

n—oo

o0
satisfy that for each j=1,2,......, K Sn(j)Zl Y ne N, and Z:(Wn —]_)<oo
n=1
max

T 1<j<k

Hillbert space. H. Suppose that {Tj} have at least one common fixed point in C.

where W {Sn(j)} >1V n €N and C be a non-empty closed bounded and convex subset of a

n

Let the family of maps {T j} satisfy

HTi”x — Tj”y

‘ <L HX — yH forallx,y e C, n ¢N, and all pairs (i, j), L being a positive constant. Let the

sequence {Xn}:lozl in C be defined by

n
Xn+l =apX, + bnTk yk—l(n) +C, U, ;

. 1 1 n 1
Yo(n) =x,; yj(n)=a’, x, +b', T; y;4,(n)+C', v,
€
i=12,....(k-1),n N
€
x1  C m, where {un}, {vn}, are arbitrary sequences in C and {an}, {bn}, {cn}, {@n}, {b’n} and {c'n} are real sequence in [0,1]
satisfying the following conditions,
a,+b,+c,=a +b +c =1 V n=>1
g < a, < Bn < b foralln> 1, some ¢ >0 and some b > 0 satisfy

1-2b— L2 b1+ (L2D) +........ +(L*b)*?] >0
where o, =b,+C, and B,=Db' +C\ ;

0 o0
> Cy<o; Y ¢ <o,
n=1 n=1
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lim
I, =Tx, =0
Then @ N —>x©
(i) If T1is completely continuous, it follows that {X,} converges strongly to a common fixed point of T1,To,....., Tk.
Using lemmas and definitions, the theorem can be proved easily.
lim
w, =1 < >
REMARKS: Note that 1 —> © , we may assumed thatw, M, foralln 1 and some constant M, > 0.
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