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ABSTRACT. In this paper, we establish weak and strong convergence theorems of a two-step modified
projection-type Ishikawa iterative scheme to the fixed point of ac-hemicontractive mappings without
any compactness assumption on the operator or the space. Our results extend, improve and generalize

several previously known results of the existing literature.

1. INTRODUCTION

Let H be a real Hilbert space with inner product (,.,) and induced norm ||, .,

, K a nonempty
convex and closed subset of H and T : K — K a selfmap on K. We use F(T) to denote the set
of fixed point of T, N to denote the set of natural numbers and x, — x (respectively x, — x) to

denote the strong (weak) convergence of the sequence {x,}72, to the point x.

Definition 1.1. Let T : K — K be a maaping. Then
I. T is said to be L-Lipschitizian if there exists L > 0 such that
|ITs—Tz|| <|s—z|,Vs z € K. (1.1)
From the definition, it easy to observe that every nonexpansive mapping is Lipschitizian
with L = 1.
I1. T is called k-strictly pseudocontraction (see, for example, [9)) if there exists k € (0, 1] such
that for all s,z € K, the inequality
ITs = Tz|* < |lIs = z|> + klI(/ = T)s — (I = T)z|? (1.2)

hods. Note that if k = 1 in (1.2), then T is a pseudocontraction. It well-known that in
real Hilbert spaces, the class of nonexpansive mapping is a proper subclass of the class of
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k-strictly pseudocontive mapping. Also, the class of k-strictly pseudocontive mapping is a
proper subclass of the class of pseudocontive mapping.

T is called demicontractive mapping (see, for example, [?]) if F(T) ={x e K : x=Tx} #0
and V(s x q) € (K x F(T)), there exists k € [0, 1) such that the inequality

ITs = Tql* < lIs — qll* + klls = Ts|” (1.3)

hods.
T is said to satisfy condition A (see, for example [?]) F(T) = {x € K : x = Tx} # 0 and
there exists A > 0 such that

(s—=TS,s—q)>\|s—Ts|?> V(s x q) € (K x F(T)). (1.4)

It is worthy to mention that the class of k-strictly pseudocontions with a nonempty fixed
point set is a proper subclass of the class demicontractions. T is called hemicontraction (see,
for example, [17]) if k = 1 in (1.3). The class of pseudocontractive maps is a proper subclass
of the class of hemicontractive maps. Again, the class of demicontractive maps is a proper
subclass of the class of hemicontractive maps (see, for example, [?]). These two classes of
mappings have been studied extensively by many researchers (see, for example, [?] [13] [17]
and the references therein).

T is called a-demicontraction (see, for examole, [13] ) if F(T) ={x €e K : x=Tx} #0
and V(s x q) € (K x F(T)), there exist A > 0 and o > 1 such that the inequality

(s—=TS,s—aq) > \|s—Ts|? V(s x q) € (K x F(T)). (1.5)
holds. Clearly, (1.5) is equivalent to
ITs — aql® < |Is — aql® + klls — Ts|1?, (1.6)

where k =1 —-2X € [0, 1).
T is called a-hemicontraction (see, for examole, [17] ) if F(T) ={x € K i x=Tx} # 0
and V(s x q) € (K x F(T)), there exists a > 1 such that the inequality

ITs — aql® < lIs — aql® + ||s = Ts|> (1.7)
holds. Observe that (1.7) is equivalent to
(s—Ts,s—aq)>0,Y(sx q) e (KxF(T)). (1.8)

In[[17] Example 2.2 Osilike and Onah gave an example of a.-hemicontractive mapping with
a > 1 which is not hemicontractive mapping, and also showed that there are hemicontractive
(1-hemicontractive) mappings which are not o.-hemicontraction for « > 1(see [[17] Example
2.1] for details). Again, Osilike and Onah [17] presented an example of a mapping which

is hemicontractive (1-hemicontractive) and alpha-hemicontractive mapping for oo > 1 but
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neither demicontractive (1-demicontractive) nor a.-demicontractive mapping for oo > 1(see
[17], Example 2.3 for details). For further cheracterisation of a-hemicontractive mapping,

interested reader should consult [17].

A mapping T : H — H is called v-strongly monotone if there exists v > 0 such that
(s—Ts,s—2z)>v|s—z|? Vs, z€H. (1.9)

Iterative method for approximating fixed point of L-Lipschitz pseudocontractive mapping has been
an active area of investigation in recent times (see, for example, [?], [?], [20], [14], [26], [27] and the
references contained in them). In [24], Voluhan introduced the modified projection-type Ishikawa
iterative method in the following way: Let H be a Hilbert space, K nonempty, closed and convex
subset of H and T : K — K be an L-Lipshitz pseudocontractive mapping. For an arbitrary

x0 € K, define the sequence {x,}%2, iteratively as follows.

Xnt1 = Px[(1 = an —Yn)Xn + YT yn)
Yn= (1 _5n)Xn +B8BnTxp,n>1,

(1.10)

where {ap}52 0. {Bn}50. {0}y € (0,1) and Pk is a projection map from H onto K. Using
(1.10), she proved the following theorem.

Theorem 1.1. Let H be a Hilbert space, D a nonempty closed convex subset of H and T : D — D
an L-Lipschitz pseudocontractive mapping such that F(T) # (). For any given xo € H, let {x,}52,
be the sequence defined by (1.10). Assume the sequences {ct,}o2 o, {Bn}olo. {Vn}rey € (0,1)
satisfy

(1) Bn(L —ap) >¥p, Vn = 1,

(2) limpsoop =0 and Y 7250, = o0;

B)0<a<y,<Br<PB< > 1

——.,Vn
V14+L2+1 o

Then, the sequence {x,}72, strongly converges to the fixed point of T.

Remark 1.1. Ifa, = 0,Vn > 1, and Pk is an identity, (1.10) reduces to the well-known Ishikawa

iteration method

Xn+1 = (1 - rYn)Xn +Yn T ¥n
Yn= (1 _,Bn)xn +BnTxp,n>1,

(1.11)

which has been used by several researchers to approximate the fixed points of different operators

or operator equations in different spaces.

Motivated and inspired by the works in [17], [24] and some ongoing research in this direction, it
is our purpose in this paper to extend the results in [24] and other related results from Lipschitz

pseudocontractive mapping to the more general a-hemicontractive mapping. Our results is more
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general and also more applicable because fewer and simpler conditions are required to attain

convergence.

2. PRELIMINARY

The following definitionS and lemmas will be needed to prove our main results.

Definition 2.1. (see [27]) Let H and K be as defined above. For each x € H, there exists a unique
nearest point of K, denoted by Pk x, such that

Ix = Pex|l < lix = yll. ¥y € K.

Such a Pk is called metric projection from H onto K. It is well-known that P is firmly nonexpansive

mapping from H onto K, that is,
1Px — Pyl < (Pux — Pxy.x —y),¥x,y € H.
Also, for any x € H and z € K,z = Pxx if and only if
(x—z,z—y)>0,Vy € K.

Definition 2.2. The Banach space Z is said to have Opial property, if for each weakly convergent

sequence {z,}°2 ywith weak limit z € Z, the following inequality holds:
limsup ||z, — z|| < ||z — y||.Vy € Zwithz # y.
n—oo

Note that all finite dimensional Banach spaces, all Hilbert spaces and £°P(0 < p < oo) satisfy the
Opial property. But L,(1 < p < co.p # 2) do not satisfies the Opial property.

Definition 2.3. (see [27]) Let E be a real Banach space. A mapping T, with domain D(T) € E,
is said to be demiclosed at O if for any sequence z, C E,z, | g € D(T) and ||z, — T zy|| — O, then

Tg=q.
Lemma 2.1. (see [27]) Let H be a real Hilbert space. Then, the following inequality holds:

I+ (1 =My lIP < XIxIZ + (2= NIyl = AL = N)lx =yl YA € [0,1], ¥x, y € H.

Lemma 2.2. (see [27]) Let {sp}nen be a sequence of nonnegative real numbers satisfying the
inequality:
Snp1 < (1 —vn)sp +6n.¥n > 1,

where {Yp}nen and {6,}nen satisfy the following conditions:

(1) {¥n}nen C (0,1);
(li) 230:1 Yn = OQ.

Suppose Y728, < 00, then,limp_yo0 sp = 0.
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Lemma 2.3. (see [4]) Let E be a real Hilbert space. Then, for all x, y € H, the following inequalities
hold:
Lol =yl < X112 = 20y, (c+y)) + vl
1. llx =yl < IxIP = 2(y, (x + ¥)).

Lemma 2.4. (see [?]) Let D be a sunset of a real Hilbert space, T : D — H be a nonexpansive

mapping and z a weak cluster point of the sequence {yn}°2o. If || Tyn — ynll = 0, then z € F(T)

Proposition 2.5. (see [27]) Let D be a nonempty subset of a real Hilbert space amd I : D — D

an a-demicontractive mapping. Assume that x € D and oo > 1. Then, I is Lipschitizian.

Theorem 2.6. (see [4]) A Banach space E is reflexive if and only if every (normed) bounded sequence

in E has a subsequence which converges weakly to an element of E.

3. CONVERGENCE REsuLTS

Now, we prove our main results.

Theorem 3.1. Let H be a real Hilbert space, K a nonempty closed convex subset of H and T :
K — K an L-Lipschitz a-hemicontractive mapping. For any arbitrary xo € H, define the sequence

{xn}52, iteratively as follows:

Xn+1 = PK[(l —Qp— ’Yn)Xn + 'YnTYn]
Yn= (1 _,Bn)xn +BnTxy,n>1,

(3.1)

where the sequences {0n}7> g, {Vn}rg. {Bn}izo € (0, 1) satisfy the following conditions:

_ 1
(1) O<5§5n§,6n§')’n§')’ﬁm;
(i) liMps000p =0 and Y 7250, = cc.
Then, the sequence {x,}°2, generated by (3.1) weakly and strongly converges to the fixed point
of T.

Proof. Since F(T) is nonempty, let ag € F(T) and x € K. Using (3.1), Lemma 2.1 and the fact

that T /s L-Lipschitizian, we estimate as follows:

IXnr1 — aq||2 = |[Pk[(1 = 0n = Yn)Xn + YT ya] — aql|

< (X =60 = Yn)Xn + YT yn — aql|

(1 = 0n —Y¥n) (X0 — aq) +¥a(Tyn, — aq) — dpaql|
(1 =80 —v¥n)(Xn — aq) +¥n(Tyn — aq)|| + 6allaql. (3.2)

IN

Set Qn = |[(1 = 61 — ¥n)(Xn — aq) +¥n(Tyn — aq)||? and observe that

Qn = (1 =08n)(x0 —aq) — (1 —vp)(xn — aq) +¥n(Tyn — aCI)||2- (3.3)
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Since

(1 - 5n)(Xn - QQ) = (1 - 5n)(1 - 'Yn)(Xn - OLQ) + 'Yn(l - 5n))(Xn - OCQ) (3~4)
and
Yo(TyYn —aq) =Yn(1 = 6n)(Tyn — aq) +¥nbn(Tyn — q), (3.5)

it follows from (3.3) that

@n ”(1 - 5n)(1 - ’Yn)(Xn - th) +’Yn(1 - 6n))(Xn - th) - (1 - ’Yn)(Xn - th)
+Yn(1 = 0n)(Tyn — aq) + Yn0n(T yn — OLC/)H2
= H(l - 5”)[(1 - ryn)(xn - O‘Q) + 'Yn(TYn - OCQ)] + 6n'Yn(TYn - Xn)||2- (3.)

(3.6) and Lemma 2.1 imply that

Qn = (1=0)I(X=v)(Xn —aq) +¥a(Tyn — aq)||2 + 0nllvn(Tyn — Xn)”2
—0n(1 —dp)lIxn — aq||2_ (3.7)

If we denote Vj, = [|(1 —v,)(xn — @q) +¥n(Tyn — aq)||? and use similar technique as above, then
we get
Vi = (1 - ’Yn)HXn - OéCI||2 + Yl Tyn — Oéq||2 - ’Yn(l - rYﬂ)HXn - Tyn||2- (3.8)
(3.7) and (3.8) imply
Qn = (1=0m)[(1—=v0)lIxn— O‘QHQ + Yl Tyn — aq||2 = Yn(1 = Yn)llXn — TYn”Q]
+5n'YI%HTYn - Xn”2 = 6n(1 = 6n)llxn — a67H2
= (1 - 5n)(1 - ’Yn)”xn - aCI||2 + (1 - 5n)fYn||TYn - Oéq||2 - 'Yn(l - 'Yn)(l - 5n)||Xn - TYn||2
+5n7127||TYn - Xn”2 - 5n(1 - 6n)||xn - Oéq||2
(1 =0n)(1 —vn)llxn — 0667||2 +(1— 5n)'YnL2||Yn - Oéq||2

—(Yn = 0nYn — 'Yr27 +’Y%5n)||xn - Tyn“2 + 5n'7%||TJ/n - Xn”2 —0n(1 —=0n)|Ixn — aCI||2

IN

= (1—38,)(1 —9n)lIxn — aql|? +YaL?lyn — @qll® — 8n¥aL?|lyn — aq]?
—(Yn = 8nYn — Y2)Ixn — Tyall? — 8n(1 — 8n)lIxs — gl (3.9)

Observr that

IXo = Tyall < (lIxo —aqll + Ly, — th||)2

Ixa — gl + L(2]Ixa — aqllllyn — aqll) + L|lys — aq]?

IN

X0 — aql® + Llixa — aqll® + Lllyn — aqll® + L?|ly, — aq]|?
= (L4 L)l — 0l + L + Lllyn — aglP. (3.10)
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(3.9) and (3.10) imply

Qn < (1=08n)(1—=n)lxo — aqll” +¥aL?llyn — aqll* = 65¥nL >y — gl
—(Yn = 80 — YL + L) lIxn — aql” + L(L + L)[lyn — aqll’] = 84(1 = 6n)|1x, — aql?
= (1= 8n)(1 = ¥n)llxa — aqll® = (L + L) (Yo = 8va — ¥2)lIX0 — gl
—[(Yn = 8n¥n — 2L = L2Y2]]lyn — aqll? = 8n(1 = 8n)l|xn — aql? (3.11)

Again, from (3.1), we get
lyn — th||2 = [[(1 = Bn)(Xn — aq) + Bn(Txn — aq)”2 (3.12)
Since T is a-hemicontractive mapping, it follows from (3.12) and Lemma 2.1 that

llyn — OCQ||2 < (1-8n)lxn— aqHz + Balllxn — O‘Q||2||2 + |Ixn — TXn||2] —Bn(1 =Bn)llxn — TXn||2
= (1 _5n)||xn_aq||2+5r27||xn_7_xn||2- (3.13)

Putting (3.13) into (3.11), we have

Qn < (1=08,)(1—=7n)llXn — aqll® = (14 L) (Yo = 8Ya — ¥3)l1Xn — ql|

—[(Yn = 6n¥n — ¥2)L — L2 H{(1 = Bn)lIxa — aqll® + B3 llxn — TxalI*}

—0n(1 = 8n)lIxn — aqlf?

(1= 8n)(L = ¥n)lIXn — qll® = [(Yn = 6n¥n — ¥2) (1 + L) + 6n(1 — 6,) — L2¥7][IX0 — xq||?
—Bal(Yn = 0¥ — 2L = L2¥3)Ix0 — Toxal%. (3.14)

IN

Since from condition (i), (7, — 8p¥n — ¥2) — L2y2 > 0, it follows from (3.14) that
Qn < (1= 60)%[x0 — q]? (3.15)
(3.2) and (3.15) imply

IXpy1 —aq| < (1 - 5n)||Xn - Oéq||2 + 0pllaql|

A

max{||x, — aq||® [lagll}, ¥n € N.

It is easy to see, using mathematical induction, that

Xnp1 —aql| < max{|x, — aq|?, |aq||}

= |Ix —aql®. (3.16)
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Hence, {x,}72, is bounded.

Furthermore, since from (3.1),
||Xn+1 - OtCI||2 = ||'DK[(1 —0n — 'Yn)Xn +’YnTYn] - aq||2
< (1 =6n = Yo)Xn + VaT ¥n — agl?
= ”Xn —agq— ’Yn(Xn - TYn) - 5an||2,
it follows from Lemma 2.3(/) that
HXn—i-l - O5q||2 < ||Xn —aq— ’Yn(Xn - TJ/n)||2 - 26n<xny Xn+1 — aCI>- (3.17)
Since

X0 — g — Ya (i = Ty 1P = [[(1 =) (X0 — aq) + Yn(ag — Tya)|I?

I = ¥n (1 = ¥)ITvn — Xall?

= (1= 9n)lIxn — aql> + ynllag — Tyn
< (1 =)llxn — th||2 + ’YnL2||J/n - aq||2
_’Yn(l_'Yn)||TYn_Xn||2: (3.18)

it follows from (3.10) that

1% — g = Ya(xa = Ty)I? < (1 =v0)lIxa — aql® + Yo L?[lyn — aqlf®
—n(1 =) {1+ L)lIx0 — gl + L1+ L) |lyn — aql?}
= (1 —9n)llxo — aqll® +¥nL2|lyn — aqll®
—¥n(L = ¥n) (L + L)[Ixn — aql|® = ¥a(1 = ¥a)Lllyn — aq|?
—YnL?||yn — ql* + V3L |lyn — aq|?
= (1 =n)Ix0 — agll* = ¥a(1 = ¥a) (1 + L)[xo — aql?
—[¥n(1 = yn)L = L2A3]llyn — gl (3.19)

(3.13) and (3.19) imply

%0 — g = Ya(xa = Tya)I? < (1 =A0)lxa — aqll® = ¥a(1 = ¥a)(1 + L)[Ix, — aql?

—[¥n(1 = ¥n)L — L22{(L = Bn)lxa — aqll® + Ballxa — Txall*}
(1= )l = @l = ¥aL[L = v0 — Y LI{(1 = Bn) X, — q®
+B311xn — Txall*}. (3.20)

IN

By condition (i), 1 — 7y, —v,L > 0,¥n > 0. Consequently,

X0 — aq = Y0 — Ty < |Ixa — aglf?

—(1 =y — ’YnL)ﬁ:%'YnLHXn - TXn||2- (3.21)
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(3.17)and (3.21) imply
[Xn+1 — O‘CIH2 < lxn —aql® - (=0 — ’YnL)Br%’YnLHXn - TXn”2
—20n(Xp, Xpp1 — Q).
Since {x,} is bounded, there exists a constant B > 0 such that —2(x;, x,+1 — ag) < B. Thus,
IXp11 = aqll® < 1% = aqll* = (1 = va = ¥aL)BavaL X0 — Txall?
onB.
The last inequality implies that
a1 = @qll® = [Ixa — aql” + (1 = Yo = Wl)Brval X = Txall®> < 6,B.  (3.22)

Now, we consider the following two cases:

Case A: Suppose there exists ng € N such that {||x, — aq||} is non-increasing. Then, {||x, — aq||}

is convergent. Clearly, |[Xp+1 —aq|| — ||x, —aq|| — 0. In view, of condition (i/) and (3.22), we have
||xn—Txp|| = 0. By Lemma 2.4, it is obvious that w,,(x,) C F(T), where wy(x,){x : 3xp, — ax*}
is the weak limit set of {x,}. This implies that the sequence {x,} converges weakly to a fixed point
ox* of T.

Suppose there exists some subsequences {x,, }32, C {Xn}5, such that x, — ay* weakly and
ay* # ax*. Since limp_,« || Xn — av|| exists for av € F(T), by virtue of Opial condition on H, we

have
im [[xo —ax™[| = lim [[xp, —ox™|| < lim Ixp, —ay™[[ = lim |[]x, —oy”||
n—oo n—oo n—oo n—oo
< lim lxg, —ax™[| = lim Jixp, —ay”[],
n—oo n—oo
which is a contradiction. Consequently, ay™ = ax™. This implies that {an}f’io converges wealy to
a common fixed point of T.

Next, we prove that {x,}72, converges strongly to x*/ Let €, = Yy Tyn + (1 = Ynxp). Then, from
(3.1), we obtain x,+1 = Pk[€n — Onxn], n > 0. This implies that

Xnt1 = Pxl€n 4 0n€n + 0n&n — nxn
= Pxl(1=06n)€n + 0n(&n — xa)l. (3-23)
Observe that
1€7 = x| = lIxa — ax™ = ¥a (0 — Tyn)[I2. (3-24)

By using the same argument as in (3.20), with ax™ = aq, we get, from (3.24), that
1€ — ax™[| = [Ix7 — ax”]]. (3.25)
Agatin, from (3.1), we obtain

IV — Xall = Bnllxn — Txp|| = 0 as n — o0, B, € (0, 1). (3.26)
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In addition, since T is Lipschitz, it follows that

1€ = xall = [¥al(TYn — Txa) — (xa = Txu)]ll

Yol TYn — Txall = Yallxn — Txall

IN

N

Yol IYn = Xall +¥nllxa = Txall = 0 as n — oo. (3.27)

Now, using (3.23), we get

[[Xn+1 — O‘X*Hz < (T =6n)&n +0n(€n — xn) — ocx*||2

H(l - 6n)(£n - O‘X*) + 5n(£n - Xn) - 6nOCX*||2,

which by Lemma 2.3 yields

IXp41 — ax*[I* < (1 =8)(€n — ax™) + 8n(€n — xa)[|I* — 20n{ax”™, Xpy1 — ax¥)
= (1-dn)l&n— O‘X*H2 + 0nll€n — XnH2 —0n(1 = dn)llxn — ax*||2

—20p{ax”, Xpp1 — x™)

< (1-6n)ln — O‘X*H2 + 1€n — Xn”2 — 20p(ax”, Xp+1 — ax™)
= (1=08n)lén — ax™|? = 205{ax*, Xpp1 —ax™)  ( by (327))  (3.28)
< (1=06n)|&0 — ch*||2 (3.29)

(3.29) and Lemma 2.2 imply that x, — ax™ as n — oo.
Case B: Assume that {||x, — aq||}52, is not a monotonically increasing sequence. Set V,, =

X, — aql|? and let 7 : N — N be a mapping defined by
Tp=max{k e N: k< nV, <Vy:1},Vn > ng,

for some np large enough. Obviously, {7,}°°, is a nondecreasing sequence given that 7, —
oo asn—ooandVy <V, forall n> ng. From (3.22),

dr(n)B
(1 —Yr(n) — ’Y‘r(n)L)ﬁg(n)’YT(n)L

||X7—(n) — TXT(,,)H2 < —0as n— oo. (330)

Therefore, lim, o0 [[Xr(n) = TXr(mll = 0. Using similar argument as Case A above, we conclude
that {XT(,,)} — ax* — oo.
From (3.28), we have

0 < Ixr(mys1 — X 17 = lIxr(ny — X* |12 < Sp(my[2(aX” = Xp(mys1 — IIXe(ny — X* [P, (3.31)

for 6-(ny € (0,1). Hence, limy oo [Xr(ny — ax*[|> = 0. This implies that My Vo) =
imp—o0 Vr(ny4+1 = 0. In addition, for n > no, it is easy to see that V() = V(41 if 0 # 7(n)
(ie, 7(n) < n) because V; > Vi1, for 7(n) + 1 < n. Consequently. we obtain, for all n > np,

0 < Voimmax{Veiny, Vo(m+1} = Va(ny41. Hence, lim, Vi, = 0. That is, {x,}72, converges
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strongly to ax™, and this completes the proof.

The following corollaries are immediate consequence of Theorem 3.1.

Corollary 3.2. Let H be a real Hilbert space, K a nonempty closed convex subset of H and
T : K — K an L-Lipschitz hemicontractive mapping. For any arbitrary xo € H, define the

sequence {xp}°2 iteratively as follows:

Xn+1 = PK[(l —Qp— 'Yn)Xn +'YnTJ/n]
Yn= (1 _.Bn)Xn +BnTxy,n>1,

(3.32)

where the sequences {0,}7° . {Vn} 00 18n}5 € (0, 1) satisfy the following conditions:

(1) O<5§5n§ﬁn§’7n§’}’§m;
(i) liMps000p =0 and Y 20, = cc.

Then, the sequence {x,}72, generated by (3.32) weakly and strongly converges to the fixed point
of T.

Corollary 3.3. Let H be a real Hilbert space, K a nonempty closed convex subset of H and
T : K — K is a-demicontractive mapping. For any arbitrary xo € H, define the sequence

{xn}52, iteratively as follows:

Xnt1 = Px[(1 = ap —Yn)Xn + YT yn)
Yn = (1 45n)xn JF,BnTXny n>1,

(3.33)

where the sequences {0n}7% 0. {Vn}o20. {Bn}reg € (0, 1) satisfy the following conditions:
. 1-9%
(1) O<5§5n§6n§’)’n§’)’§m?
Then, the sequence {x,}72, generated by (3.33) weakly and strongly converges to the fixed point
of T.

Corollary 3.4. Let H be a real Hilbert space, K a nonempty closed convex subset of H and
T : K — K is demicontractive mapping. For any arbitrary xo € H, define the sequence {x,}7,

iteratively as follows:

Xnt1 = Pk [(1 = otn —Yn)Xn + Yn T ¥n)
Yn= (1 _,Bn)xn +BnTxy,n>1,

(3.34)

where the sequences {0,}5% . {Vn} 70 {Bn}52 € (0, 1) satisfy the following conditions:

. 1-6
(I) O<5§6n§,6n§7n§7§ 1+L2;
(i) liMps000p =0 and Y 720, = oc.
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Then, the sequence {x,}?2, generated by (3.34) weakly and strongly converges to the fixed point
of T.
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