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THREE-STEP ITERATION PROCESS FOR A FINITE FAMILY
OF ASYMPTOTICALLY QUASI-NONEXPANSIVE MAPPINGS IN
THE INTERMEDIATE SENSE IN CONVEX METRIC SPACES

(COMMUNICATED BY DANIEL PELLEGRINO)

G. S. SALUJA

ABSTRACT. The purpose of this paper is to establish some strong convergence
theorems of three-step iteration process with errors for approximating common
fixed points for a finite family of asymptotically quasi-nonexpansive mappings
in the intermediate sense in the setting of convex metric spaces. The results
obtained in this paper generalize, improve and unify some main results of
-7, ©-[1, [I3]-[A7], [19] and [21].

1. INTRODUCTION

Throughout this paper, we assume that E is a metric space, F(T;) = {z € E :
T;x = x} is the set of all fixed points of the mappings T; (i =1,2,...,N), D(T) is
the domain of T" and N is the set of all positive integers. The set of common fixed
points of T; (i = 1,2,...,N) denoted by F, that is, F = N}¥., F(T;).

Definition 1. ([I]) Let T: D(T) C E — E be a mapping.

(i) The mapping T is said to be L-Lipschitzian if there exists a constant L > 0
such that

d(Tz,Ty) < Ld(z,y), Vz,ye€ D(T). (1.1)

(ii) The mapping T is said to be nonexpansive if

d(Tz,Ty) < d(z,y), Va,ye€ D(T). (1.2)
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(iii) The mapping T is said to be quasi-nonexpansive if F(T) # () and

d(Tz,p) < d(x,p), Vxe D(T), Vpe F(T). (1.3)

(iv) The mapping T is said to be asymptotically nonexpansive if there exists a
sequence {k,} C [1,00) with lim,,_, k, = 1 such that

d(T"z, T"y) < kyd(z,y), Vz,ye D(T), Vn€N. (1.4)

(v) The mapping T is said to be asymptotically quasi-nonexpansive if F(T) # ()
and there exists a sequence {k,} C [1,00) with lim,_,o k, = 1 such that

d(T"z,p) < kpd(z,p), VYaxeDT), Vpe F(T), VneN. (1.5)

(vi) T is said to be asymptotically nonexpansive type, if

lim sup { sup (d(T”x, T"y) — d(=x, y))} < 0. (1.6)

n— 00 z,yeD(T)

(vii) T is said to be asymptotically quasi-nonexpansive type, if F(T) # () and

lim sup { sup (d(T"m,p) - d(m,p))} < 0. (1.7)
n—oo | z€D(T), peF(T)

Remark 1. It is easy to see that if F(T) is nonempty, then nonexpansive mapping,
quasi-nonexrpansive mapping, asymptotically nonexpansive mapping, asymptotically
quasi-nonexrpansive mapping and asymptotically nonexpansive type mapping all are
the special cases of asymptotically quasi-nonexpansive type mappings.

Now, we define asymptotically quasi-nonexpansive mapping in the intermediate
sense in convex metric space.

T is said be asymptotically quasi-nonexpansive mapping in the intermediate
sense provided that 7" is uniformly continuous and

lim sup { sup (d(T"x,p) - d(:v,p))} < 0. (1.8)

n—oo | zeD(T), peF(T)

In recent years, the problem concerning convergence of iterative sequences (and
sequences with errors) for asymptotically nonexpansive mappings or asymptotically
quasi-nonexpansive mappings converging to some fixed points in Hilbert spaces or
Banach spaces have been considered by many authors.

In 1973, Petryshyn and Williamson [I3] obtained a necessary and sufficient con-
dition for Picard iterative sequences and Mann iterative sequences to converge to a
fixed point for quasi-nonexpansive mappings. In 1994, Tan and Xu [16] also proved
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some convergence theorems of Ishikawa iterative sequences satisfying Opial’s con-
dition [I2] or having Frechet differential norm. In 1997, Ghosh and Debnath [4]
extended the result of Petryshyn and Williamson [I3] and gave a necessary and
sufficient condition for Ishikawa iterative sequences to converge to a fixed point
of quasi-nonexpansive mappings. Also in 2001 and 2002, Liu [9] 10, II] obtained
some necessary and sufficient conditions for Ishikawa iterative sequences or Ishikawa
iterative sequences with errors to converge to a fixed point for asymptotically quasi-
nonexpansive mappings.

In 2004, Chang et al. [I] extended and improved the result of Liu [I1] in convex
metric space. Further in the same year, Kim et al. [7] gave a necessary and sufficient
conditions for asymptotically quasi-nonexpansive mappings in convex metric spaces
which generalized and improved some previous known results.

Very recently, Tian and Yang [I8] gave some necessary and sufficient conditions
for a new Noor-type iterative sequences with errors to approximate a common fixed
point for a finite family of uniformly quasi-Lipschitzian mappings in convex metric
spaces.

The purpose of this paper is to establish some strong convergence theorems of
three-step iteration process with errors to approximate a common fixed point for
a finite family of asymptotically quasi-nonexpansive mappings in the intermediate
sense in the setting of convex metric spaces. The results obtained in this paper
generalize, improve and unify some main results of [I]-[7], [9)-[11], [13]-[I7], [19]
and [21].

Let T be a given self mapping of a nonempty convex subset C' of an arbitrary
normed space. The sequence {z,,}22 , defined by:

Xy € C,
Tpt1 = OpTy+ 5nTyn + Ynln, n >0, (19)
Yn = QpTp+ bnTZn + cpUn,
Zn = dpTp+ ey Tx, + frwny,

is called the Noor-type iterative procedure with errors [2], where «y,, Bn, Yn, @,y by Cr,
dn, e, and f, are appropriate sequences in [0, 1] with o, + 8 + 70 = an+bn+ ¢, =
dp+en+ fn=1n2>0and {u,}, {v,} and {w,} are bounded sequences in C. If
dn, = 1(ep = fn =0), n > 0, then reduces to the Ishikawa iterative procedure
with errors [20] defined as follows:

xg € C,
Tpt1 = OQpTp+ ﬂnTyn + Ynln, n >0, (1'10)
Yn = QpTn +0nTx, + crvn.

If a,, = 1(b, = ¢, = 0), then (1.10]) reduces to the following Mann type iterative
procedure with errors [20]:

xg € C,
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For the sake of convenience, we first recall some definitions and notation.

Definition 2. (see [I]): Let (E,d) be a metric space and I = [0,1]. A mapping
W: E3 x I - E is said to be a convex structure on E if it satisfies the following
condition:

d(u, W(x,y,z 0, 8,7)) < ad(u, x) + fd(u, y) + yd(u, 2),

for any u,x,y,z € E and for any «, 8,7 € I witha+8+v=1.

If (E,d) is a metric space with a convex structure W, then (E,d) is called a
convex metric space and is denoted by (E,d,W). Let (E,d) be a convex metric
space, a nonempty subset C of FE is said to be convex if

W(x7y7zv>\17)‘2a )‘3) € C7 v(‘rvywza A17>\27)\3) S 03 X I3-

Remark 2. It is easy to prove that every linear normed space is a conver metric
space with a convex structure W (xz,y, z;«, 8,7) = ax + By + vz, for all z,y,z € E
and o, B,y € I with a+ B+~ = 1. But there exist some convex metric spaces which
can not be embedded into any linear normed spaces (see, Takahashi [15]).

Definition 3. Let (E,d, W) be a convex metric space and T;: E — E be a finite
family of asymptotically quasi-nonexpansive mappings in the intermediate sense

withi=1,2,...,N. Let {a, }, {Bn}, {1n}s {an}, {bn}, {cn}, {dn}, {€n} and {f,}

be nine sequences in [0, 1] with

an+Bn -+ =0a,+b,+cpn=dy+e,+fn=1 n=0,1,2,.... (1.12)

For a given xg € F, define a sequence {xz,} as follows:

Tpy1 = W(mer?ymun;Oémﬁm%), n > 0,
Yn = W(g(xn)7Tan7vn§anabrucn)v
Zn = W(g(xn)angn;wn§dnaenafn)7 (113)

where T = Tr?(mod Ny 9° FE — FE is a Lipschitz continuous mapping with a Lip-
schitz constant ¢ > 0 and {u,}, {vn}, {w,} are any given three sequences in E.
Then {z,} is called the Noor-type iterative sequence with errors for a finite family
of asymptotically quasi-nonexpansive type mappings {T;},. If g = I (the identity
mapping on E) in (1.13), then the sequence {z, } defined by (|1.13)) can be written
as follows:
Tnt+1 = W(xn;Tgyn7un;an7ﬁna’Yﬂ)a n >0,
Yn = W(!l?n, T:;Zn, U A,y by Cn)7
Zn = W(wn;TTCLmnvwn;dnaen,fn)a (114)
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If d, = (e, = fr = 0) for all n > 0 in (L.13)), then z, = g(z,) for all n > 0 and
the sequence {z,} defined by (1.13]) can be written as follows:

Tn+l = W(wn;Tgyn7un§anvﬂna7n)a n >0,
Yn = WI(g(xn), Tng(xn), Un; an,bn, cp). (1.15)

If g=1 and d,, = 1(e,, = fr, = 0) for all n > 0, then the sequence {z,} defined by
(1.13]) can be written as follows:

In+1 = W(wn,Tﬁyn,un;an,ﬂn,’yn), n Z 07
Yn = W(xn, Ty Tn,Vn;an,bn,cn), (1.16)
which is the Ishikawa type iterative sequence with errors considered in [I7]. Further,

ifg=TIand d, =a, =1(e, = fr, =bp = ¢, =0) for all n > 0, then z, =y, = z,
for all n > 0 and (|1.13]) reduces to the following Mann type iterative sequence with
errors [17]:

Tn+1 = W(xn7T7?xn7un;aTL?ﬁ’ﬂ?’Y’IL)? n > 0. (117)

Lemma 1.1. (see [10]): Let {pn}, {qn}, {rn} be three nonnegative sequences of
real numbers satisfying the following conditions:

pn+l S (1 + Qn)pn + TTL7 n Z 07 an < OO? Zrn < 0. (118)

n=0 n=0

Then
(1) imy, o0 pr, exists.
(2) In addition, if iminf, . p, = 0, then lim, o p, = 0.

2. Main Results

Now we state and prove our main results of this paper.

Lemma 2.1. Let (E,d, W) be a complete convex metric space and C' be a nonempty
closed conver subset of E. Let T;: C — C be a finite family of asymptotically
quasi-nonexpansive mappings in the intermediate sense for i = 1,2,..., N such
that F = NI F(T;) # 0 and g: C — C a contractive mapping with a contractive
constant £ € (0,1). Put

G, = maX{ sup (d(TZLwn,p) - d(:vmp)) VvV sup (d(TZZymp) - d(yn,p))
pEF, n>0 peF, n>0
vpeziugm (d(T,’fzn,p) — d(zmp)> \% 0}, (2.1)

such that 300 G < oo. Let {x,} be the iterative sequence with errors defined
by and {un}, {vn}, {wn} be three bounded sequences in C. Let {an}, {Bn},

{7} {an}, {bn}, {cn}, {dn}, {en}, {fn} be sequences in [0,1] satisfying the fol-
lowing conditions:

(Z) an+ﬂn+7n:an+bn+cn:dn+en+fn:1, VHZO,
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(i) 30 o(Bn +7m) < 0.
Then the following conclusions hold:

(1) for allp € F and n > 0,

d(@ns1,p) < (143Bn)d(xn,p) + 3G, + M0, (2.2)

where 0, = By + vn for alln >0 and

M= sup_{dun,p) +d(vap) + d(wn,p) +2d(g(p). p) }-

peEF, n>0

(2) there exists a constant My > 0 such that

n+m—1

d(xn-i-mvp) S Mld(xn7p)+3M1 Z Gk
k=n
n+m—1

+MM; Y 6y, Vp€F, (2.3)

k=n

for all n,m > 0.

Proof. For any p € F, using (1.13) and (2.1), we have

d(Tn41,D) AW (2, T3 Yns Uns Qs Brs Yn ) D)

nd(Tn, p) + Brd(T} Yns p) + Ynd(un, )
d(xn, p) + Buld(Yn, p) + Gn] + Ynd(un, p)
d(wp,p) + Bnd(Yn,p) + BnGn + ¥nd(tn, p)
d(xn, p)

Tn, D) + Bnd(ynap) +Gn + ’Ynd(unap)v (24)

On
(677

VAN VAN VAN VAN

« n

and

d(Yn, p) d(W(g(xn), T} 2n, Vn; @,y by, €n), p)

and(g(zn),p) + bnd(T) 2n,p) + cnd(vy, p)

and(g(zn), 9(p)) + and(g(p), p)

+b,[d(zn, p) + Grn] + cnd(vn, p)

an&d(zn,p) + and(g(p), p) + bnd(zn, p)

+b,Gp + cnd(vn, D)

an&d(@n, p) + and(g(p), p) + bnd(zn; p)

+G,, + cnd(vp, ), (2.5)

IAIA

IN

IN
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d(zn, D)

Substituting (2.5]) into

d(mn+1ap)

IN IA ININ

IN

d(W(g(xn), T:xna Wy dp, €n, fn)ap)
dnd(9(2n),p) + end(T7 Tn, p) + fnd(wy, p)
dnd(g(n), 9(p)) + dnd(g(p), p)

+en [d(xmp) + Gn} + fnd(wnvp)
dn&d(2n,p) + dnd(g(p), p) + end(n, p)
+en, Gy + frd(wy, p)

(dn + en)d(xy, p) + dnd(9(p),p)

+enGnp + fnd(wnap)

(dng + en)d(wmp) + dnd(g(p),p)

+Gp + frd(wn,p).

(2.4) and simplifying it, we have

and(mnap) + Bn anfd(mn,p) + and(g(p)’p)

+bnd (20, p) + G + cnd(vn, p) | + G + Ynd(tn, p)
(an + anﬂng)d(an)) + anﬁnd(g<p)7p) + 8.Gr
+bn5nd(znap) + Cnﬁnd(vnvp) +Gp + 'Vnd(unap)

(an + anﬁnf)d(l’mp) + anﬂnd(g(p)ap) + (1 + 5n)Gn

+bn6nd(zn7p) + Cnﬁnd(vnap) + ’Ynd(unap)
(an + anﬂn&)d('rnyp) + anﬁnd(g(p)7p) +2G,
+0n80d (20, p) + ¢ Bnd(Vn; p) + Ynd(tn, p).

95

(2.7)
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Substituting (2.6]) into (2.7)) and simplifying it, we have

where

d($n+17p)

IN

IN

IN

IN

(an + anﬂnf)d(xnap) + anﬁnd(g(p)ap) +2G,
+bn.8n {(dng + en)d(x'mp) + dnd(g(p)ap) +Gn

+fnd(wnap)] + Cnﬁnd(UnJ)) + Vnd(urwp)

{an + anﬂng + bnﬂn (dng + en)] d(xnap)
+Bn(an + bndn)d(g(p),p) + Gn(2 + bnfrn)
+bnBn frnd(Wn, p) + cnBnd(vn, p) + Ynd(un, p)
[ + Bu(@n + budn€ + buen) | d(n, )
+28,d(g(p),p) + 3Gy + Bnd(wn,p)
+Bnd(vn, p) + Ynd(tn, p)

(1+3B,)d(zn,p) +2B,d(g9(p),p)
+2'7nd(g(p)ap) + 3G, + Bnd(wnap)
+7nd<wn7p) + ﬂnd(vnap) + 'Ynd(vnap)
+Bnd(tn, p) + Ynd(tn, p)

(14 3B,)d(xn, p) + 3G + 2(Bn + 11)d(9(p), p)
+(Bn + 1n) [d(unyp) + d(vn, p) + d(wn,p)}

(14 380)d(n, p) + 3G + (B + ) [d(u, p)

(v, p) + d(wn, p) + 2d(g(p), p)]
(14 3Bn)d(zn,p) + 3G, + M6, Yn>0, peF, (2.8)

M= sup_{d(unp)+d(vn,p)+ dwn,p) +2d(g(p).p) }1 O = B+

peEF n>0

This completes the proof of part (1).
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(2) Since 1 + 2 < € for all x > 0, it follows from (2.8)) that, for n,m > 0 and
p € F, we have

d($n+map) < (1 + 3ﬂn+m71)d('rn+mfl7p) + 3Gn+m71 + M9n+m71
< 63&"*’"71d(l‘n+m—1,1)) + 3Gn+m—1 + M0n+m—l
< ¥fntm—1 |:e3,8n+m72d(xn+m72up) + 3Gn+mf2 + M9n+mf2}
+3Gn+m—1 + M0n+m—1
< 63(5n+m71+ﬂn+mf2)d(‘rn+m_2’ p) +3 |:635n+m71 Gn+m—2
+Gn+m—1:| + M |:e3ﬁn+m_len+m—2 + 9n+m—1:|
< 63(B7L+m71+6n+m72)d(xn+m727p) + 363B7L+m71 (Gn+m72
+Gn+m—1> + Me3Pntm—1 (0n+m—2 + 0n+m—1>
<
<
n+m—1 n+m—1
< Myd(zn,p)+3My Y Gr+ MM, Y 6k, (2.9)
k=n k=n
where
Ml = 63 > kzo Bk .
This completes the proof of part (2). O

Theorem 2.2. Let (E,d, W) be a complete convex metric space and C' be a nonempty
closed convex subset of E. Let T;: C — C be a finite family of uniformly L-
Lipschitzian asymptotically quasi-nonexpansive mappings in the intermediate sense
fori =1,2,...,N such that F = NY,F(T;) # 0 and g: C — C a contractive
mapping with a contractive constant £ € (0,1). Put

Go = max{ swp_(d(T}@n,p) = dwnp))V sup_ (AT} ynp) = dlyn.p)
peF, n>0 peF, n>0

v swp (AT} z,p) — d(zap)) VO,
pEF, n>0

such that Y00 G < oo. Let {x,} be the iterative sequence with errors defined
by and {u,}, {vn}, {wn} be three bounded sequences in C, and {a,}, {Bn},

{7} {an}, {bn}, {cn}, {dn}, {en} and {fn} be nine sequences in [0,1] satisfying
the following conditions:

(i) an 4 Bn + ¥ =an + by + ¢y =dn+en+ fo=1, ¥Yn>0;
(1) 3o (Bn +7m) < 0.
Then the sequence {x,} converges strongly to a common fized point p of the

mappings {T;}¥, if and only if

lim inf d(z,,, F) = 0,

n—oo
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where d(x, F) = infpep d(z, p).

Proof. The necessity is obvious. Now, we prove the sufficiency. In fact, from Lemma

23] we have

d(xpi1, F) < (1436n)d(zn, F)+ 3G, + M6,,, ¥Vn >0, (2.10)

where 0,, = 8,, + v,. By assumption and conditions (i) and (ii), we know that

Z 0, < 0, Zﬁn < 00, Z G, < oo. (2.11)
n=0 n=0 n=0

It follows from Lemma that lim,, o d(z,,, F') exists. Since liminf,, o d(z,, F)
= 0, we have

lim d(z,, F) =0. (2.12)

n—oo

Next, we prove that {z,} is a Cauchy sequence in C. In fact, for any given ¢ > 0,
there exists a positive integer n, such that for any n > ny, we have

g > €
d(@n, F) < 7, n < =, > 0. 2.1
(x )<12M1 hNE < T8IL Yn >0 (2.13)
n=mni
and
i O, < —— ¥n>0. (2.14)
= 6M M, =

From (2.13)), there exists p; € F' and positive integer ny > ny such that

d(Xpy, p1) < (2.15)

€
6M;
Thus Lemma (2) implies that, for any positive integer n,m with n > ns, we
have

d(anrmvl'n) S d(anrmvpl) + d(xnvpl)

n+m—1 n+m—1
< Mid(2n,, p1) + 3M, Z Gy + MM, Z O
k=nqy k=n»
n+m—1 n+m—1
+Myd(zn,,p1) + 3M; Z Gr + MM, Z 0
k=nso k=no
n+m—1 n+m—1
< 2Myd(zp,,p1) +6M1 Y Gr+2MM; Y 6k
k=no k=nqy
oMy —— 4 6My.—— + 2M M. ——
S VAR R Ty VA VG,
< e (2.16)

This shows that {z,} is a Cauchy sequence in a nonempty closed convex subset C
of a complete convex metric space E. Without loss of generality, we can assume
that lim, oo, = ¢ € E. Now we will prove that ¢ € F. Since z, — ¢ and



THREE-STEP ITERATION PROCESS FOR A...... 99

d(zn, F) — 0 as n — oo, for any given 1 > 0, there exists a positive integer
n3 > ng such that for n > ngz, we have

d(xn,q) <e1, d(an, F)<e. (2.17)
Again from the second inequality of , there exists q; € F such that
d(Tpy, q1) < 2¢1. (2.18)
Moreover, it follows from that for any n > ng, we have
d(Tyq,q1) — d(q, q1) < Gy. (2.19)

Thus for any i =1,2,..., N, from - and for any n > ng, we have
d(T}"q,q) d(Ti"q, 1) + d(q1,q)

d(q,q1) + G + d(q1,9)

Gn +2d(q, q1)

< Gn+2[d(g, 2n,) + d(2n,, q1)]

< Gp+2(e1+2e1) =Gy, + 661 =¢, (2.20)

where ¢/ = G,, + 6¢1, since G,, — 0 as n — oo and &; > 0, it follows that ¢ > 0.
By the arbitrariness of ¢/ > 0, we know that T'q = ¢ for all ¢ =1,2,..., N.

VARVAN

Again since for any n > ng, we have
d(T}"q, Tiq) d(T'q, 1) + d(Tyq, q1)
d(
1

INIACIA

¢,q1) + Gn + Ld(q, q1)

(1 + L)[d(qv xns) + d(xnsv ql)] + G,

(14 L)[e1 + 2¢1] + Gp,

3(1+L)er +G,, =¢", (2.21)
where ¢’ = 3(1 + L)e; + G,,, since G, — 0 as n — oo and €1 > 0, it follows
that ¢’ > 0. By the arbitrariness of €’ > 0, we know that T]"q = T;q for all
i=1,2,...,N. From the uniqueness of limit, we have ¢ = T;q foralli =1,2,..., N,
that is, ¢ € F. This shows that ¢ is a common fixed point of the mappings {T;} ;.
This completes the proof. (Il

A CIA

Taking g = I in Theorem 2.2} then we have the following theorem.

Theorem 2.3. Let (E,d, W) be a complete convex metric space and C' be a nonempty
closed convexr subset of E. Let T;: C — C be a finite family of uniformly L-
Lipschitzian asymptotically quasi-nonexpansive mappings in the intermediate sense
fori=1,2,...,N such that F =N}, F(T;) # (. Put

G, = max { pefs«“}llzzo (d(TfLLazn,p) - d(mn,p)) v pei}lgzo (d(T,?ymp) - d(ymp))

Vpé;}llzzo (d(Tr?zmp) - d(zn,p)) Vv 0},

such that 300 G, < oo. Let {x,} be the iterative sequence with errors defined
by and {un}, {vn}, {wn} be three bounded sequences in C and {ow,}, {Bn},
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{1}, {an}, {bn}, {cn}, {dn}, {en} and {f.} be nine sequences in [0,1] satisfying
the following conditions:

(Z) an+ﬁn+7n :an+bn+cn:dn+en+fn:17 VTLZO,
(1) 3o (Bn +7n) < 0.

Then the sequence {x,} converges strongly to a common fized point p of the
mappings {T;}¥., if and only if

lim inf d(z,, F) = 0,

n—oo

where d(z, F') = inf,ep d(z, p).

Taking d,, = 1(e,, = f, = 0) for all n > 0 in Theorem then we have the
following theorem.

Theorem 2.4. Let (E,d, W) be a complete convex metric space and C' be a nonempty
closed convexr subset of E. Let T;: C — C be a finite family of uniformly L-
Lipschitzian asymptotically quasi-nonexpansive mappings in the intermediate sense
fori =1,2,...,N such that F = N¥,F(T;) # 0 and g: C — C a contractive
mapping with a contractive constant & € (0,1). Put

G, = max{ sup (d(Tgacn,p)—d(xn,p))\/

peF, n>0

o (A7)~ ) vO),

such that Y o G, < oo. Let {x,} be the iterative sequence with errors defined by
and {u,}, {vn} be two bounded sequences in C and {can}, {Bn}; {¥n}, {an},

{bn} and {c,} be siz sequences in [0,1] satisfying the following conditions:
(1) o + Brn + Yo = an + by + ¢ =1, for alln > 0;
(1) 302 o(Bn +vn) < 0.
Then the sequence {x,} converges to a common fized point p in F if and only if

liminf d(z,, F) =0,

n— oo

where d(x, F) = infper d(z, p).

Remark 3. Theorems[2.9 - generalize, improve and unify some corresponding
result in [1]-[1], [@]-01], [3])-[17], [19] and [21].

Remark 4. Our results also extend the corresponding results of [18] to the case
of more general class of uniformly quasi-Lipschitzian mappings considered in this

paper.

Acknowledgement: The author thanks the referee for his valuable suggestions
and comments on the manuscript.
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