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Abstract. In this paper, a hybrid iterative algorithm for approximating fixed points of noncommutative
further 2-generalized hybrid mappings is proposed. We prove that the sequence generated by the pro-
posed algorithm converges strongly to a common fixed point of such mappings in flat Hadamard spaces.
The result established in this paper generalizes and improves some recently results announced in the
literature.
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1. INTRODUCTION

Let H be a real Hilbert space, and let C be a nonempty subset of H. Let 7T:C — H be a
nonlinear mapping. We denote the set of fixed points of 7 by F(T),i.e., F(T) ={ucC:Tu=
u}. A mapping T :C — H is said to be (o, 3)-generalized hybrid [1] if there exist o, € R
such that

o[ Tx—Ty|* + (1 —a)|lx = Ty|* < B Tx =y + (1 = B)llx—y[* ¥ x,y € C.

Observe that the mapping T is reduced to a nonexpansive mapping if @ =1 and 8 =0, i.e.,
|Tx—Ty| <|[lx—y|,Vx,y€C.If =3 and B = 1, then T is said to be hybrid [2, 3], i.e.,

37— Ty|> < lx—yIP + | Tx—yIP + [Ty —x|?, Vxyec.
Also, it is called nonspreading [4], i.e.,
2| Tx—Ty|* < |[Tx—y|*+ 1Ty —x|?, Vx,yeC,

if & =2 and B = 1. Recall that a mapping T is called normally generalized hybrid [5] if there
exist a, 8,7, 0 € R such that
@a+B+y+6>0;(b)a+pf>0o0ro+7y>0and

o| Tx = Ty|[* + Bllx = Ty|* + Y| Tx—y[* + 8 x —y[* <0, ¥ x,y € C.

The class of normally generalized hybrid mapping is a subclass of the generalized hybrid map-
ping. As a generalization of this class of normally generalized hybrid mapping, the classes of
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28 B. ALL L.Y. HARUNA
normally 2-generalized hybrid and further generalized hybrid mappings were introduced. A
mapping T is called
(i) normally 2-generalized hybrid [6] if there exist oy, 0, a3, B1, B2, B3 € R such that (a)
Yo (0+pB)=>0,(b) Y 0;>0and
ou|T2x = Ty|* + || Tx — Ty ||* + o3 lx — Ty||?
+ BillT?x—yI* + Bol| Tx—y|* + Bsflx—y|> <0, Vx,y € C.
(ii) further generalized hybrid [7] if there exist o, 3,7, 8, € € R such that
@a+p+y+6>0,e>00b)a+p >0o0rax+7y>0and
al Tx=Ty|* + Blx—Ty|* +7lITx—y[
+ Slx—y|P+elx—Tx|?<0, Vx,yeC.
In 2019, Takahashi, Wen and Yao [8] proved strong convergence theorems via hybrid meth-

ods for two noncommutative normally 2-generalized hybrid mappings in Hilbert spaces. They
proved that the sequence {x,} C C defined by

x1=xeC,
Vi = X+ b (VS + (1 = 1) T)xn 4 € (8,8% + (1 — 8,)T?)x,
Co={z€C:|lyn—zll < llxa—2zl}, : (L.1)

Qn=1{z€C: (xy—2z,x1 —x,) >0},
Xnt1 = FPc,no,x1, VneN,

converges strongly to zo = Pr(s)nr(7)X, Where Pr(s)np(r) 1s the metric projection of H on
F(S)NF(T).

Let (X,d) be a metric space and x,y € X. An isometry ¢ : [0,d(x,y)] — X satisfying c¢(0) = x
and c(d(x,y)) =y is called a geodesic path joining x to y. A geodesic segment between x and
y is the image of a geodesic path joining x to y, which is denoted by [x,y] provided that it is
unique. A geodesic space is a metric space (X,d) in which every two points of X are joined
by a geodesic segment. It is said to be a uniquely geodesic space if every two points of X are
joined by only one geodesic segment. Let X be a uniquely geodesic space, and let (1 —7)x® 1y
denote the unique point z of the geodesic segment joining x to y for each x,y € X such that
d(z,x) =td(x,y) and d(z,y) = (1 —t)d(x,y). Set [x,y] :={(1 —t)x®ty:t € [0,1]}. Then, a
subset C C X is said to be convex if [x,y] C C for all x,y € C.

A geodesic triangle A(x},xp,x3) in a geodesic space (X,d) consists of three points in X (the
vertices of A) and a geodesic segment between each pair of points (the edges of A). A compar-
ison triangle for A(x1,x2,x3) in (X,d) is a triangle A(x;,x2,%3) = A(X7,%3,%3) in the Euclidean
plane R? such that dp: (%, ;) = d(x;.x;) for all i, j € {1,2,3}.

A geodesic space X is called a CAT (0) space if all geodesic triangles of appropriate size
satisfy the following comparison axiom: Let A be a geodesic triangle in X and let A be a
comparison triangle in R?. Then the triangle A is said to satisfy the CAT(0) in equality if
d(x,y) < dg2(%,¥) for all x,y € A and all comparison points &,y € A.

Lemma 1.1. [9] Let X be a uniquely geodesic space. The following assertions are equivalent:
(i) X is a CAT(0) space;
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(ii) X satisfies the CAT(0)(CN) inequality, i.e., if x,y,z are points in X, and q is the midpoint
of the segment |y, 7], then

1 1 1
dz(x7 q) < Edz(xay) + Edz(x,Z) - Zdz(y7z)‘

A complete CAT(0) space is called a Hadamard space. The examples of Hadamard spaces
include Hilbert spaces, the Hilbert ball [10], Euclidean spaces R”, R-trees, hyperbolic spaces
[11] and any complete simply connected Riemanian manifold with non-positive sectional cur-
vatures.

Definition 1.1. [12] A Hadamard space X is called flat if and only if, for each x,y,z € X and
re [07 1]’ dz((l —I)X@ty7z> = (1 _t>d2(x7z) +td2(yuz) _t(l _t>d2(-x7y)'

It is known [12] that, in a flat Hadamard space X, for each x,y,z,w € X and r € [0, 1],

(0, x(tz (1 —t)w)) = (x5, X2) + (1 — 1) (x5, 0b). (1.2)

Let {x,} be a bounded sequence in a complete CAT(0) space X and, for x € X, r(x,{x,}) :=
limsup,,_,..d(x,x,), the asymptotic radius of {x,} is given by r({x,}) = inf{r(x, {x,}) :x € X},
and the asymptotic center of {x,} is the set A({x,}) ={x € X : r(x,{x,}) = r({xx})}. Ina
complete CAT(0) sapce, it is generally known that A({x,}) consists of exactly one point; see
[13]. A sequence {x,} is said to be A-convergent to a point x € X if, for every subsequence
{xn.} of {xn}, A({xn,}) = {x}. In this case, x is called A-limit of {x,} and it is written as
A— nlglgo X, = X.

In 2008, Berg and Nicolev [14] introduced the concept of the quasilinearisation in a com-
plete CAT(0) space. They denoted a pair (a,b) € X x X by E and called it a vector. The
quasilinearisation is a map (.,.) : (X x X) X (X x X) — R defined by

(ab, cdy = %(a’z(a,d) +d2(b,c) — d(a,¢) — (b, d)

for every a,b,c,d € X. From the definition, it is easy to see that, for all a,b,c,d,e € X,
(ab,ab) = d2(a,b), (ba,cd) — —(ab, cd), (ab,cd) — (aé,cd) + (eb,cd). The space X is said to
satisfy the Cauchy Schwartz inequality if, for all a,b,c,d € X, (ab,cd) < d(a,b)d(c,d). It is
known (see [14]) that a geodesically connected metric space is a CAT(0) space if and only if it
satisfies the Cauchy-Schwartz inequality.

In 2010, Kakavandi and Amini [15] introduced the concept of dual spaces in a complete
CAT(0) space X as follow. Let C(X,R) be the space of all continuous real-valued functions on
X. Consider amap ® : R x X x X — C(X,R) defined by

O(t,a,b)(x) = 1 (ab, @), (t € R,a,b,x € X).

The Cauchy-Schwartz inequality implies that ®(¢,a,b) is a Lipschitz function with Lipschitz
semi-norm L(®(t,a,b)) = |t|d(a,b)(t € R,a,b € X), where the Lipschitz semi-norm L(¢) of
any function ¢ : X — R is given by

A pseudometric D on R X X x X is defined by
D((t,a,b),(s,c,d)) = L(O(t,a,b) — O(s,c,d)),

:x7y€X7x%y}‘
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fort,s € Rand a,b,c,d € X. In a complete CAT(0) space, it was shown [15] that D((¢,a,b), (s, c,

%
d)) = 0 if and only if t(cz,x_>y> = s(cd,xy), for all x,y € X. Thus D induces an equivalence
relation on R x X x X with equivalence class defined by

(tab] := {scd : D((t,a,b), (s,c,d)) = O}.

The pair (X*, D) is called the dual space of the metric space (X, d), where X* = {[tcz] :(t,a,b) €
R x X x X} and the function D on X* is a metric.

In 2019, Cuntavepanit and Phuengrattana [16] studied the class of further generalized hybrid
mappings [7] in Hadamard spaces. Very recently, Ali and Haruna [17] introduced a new class
of mappings called further 2-generalized hybrid mappings in Hadamard spaces. This class of
mappings contains further generalized hybrid and normally 2 generalized hybrid mappings as
special cases.

Definition 1.2. Let X be a complete CAT(0) space and C be a nonempty subset of X. A mapping
T : C — C is called further 2-generalized hybrid if there exist o, @, a3, b1, B2, B3, €1,& € R
such that (i) ¥3_, (0 + B;) > 0,€1,& >0, (i) ¥3_, & > 0 and
(iii) ond?(T*x, Ty) + 0pd?(Tx,Ty) + 03d” (x,Ty) + Bi1d*(T?x, y)
+ Bod*(Tx,y) + B3d*(x,y) + €1d° (x, T?x) + €2d*(x,Tx) < 0.
for all x,y € C.

Remark 1.1. If a; = B; = € = 0, then the mapping reduces to further generalized hybrid
in the sense of [16]. Also, the mapping reduces to normally 2-generalized hybrid mapping if
€1 =& = 0.

It is our purpose in this paper to construct a hybrid type iterative scheme that converges
strongly to a common fixed point of further 2 generalized hybrid mappings in a flat Hadamard
space. Our results improved and generalize the results in Takahashi, Wen and Yao [8] in the
sense of the mapping and the space considered.

2. PRELIMINARIES

Throughout this paper, the symbols ” — ” and ” — ” represent the strong and A-convergence,
respectively. The following results play vital roles in establishing our main result.

Lemma 2.1. [13] Let X be a CAT(0) space and x,y € X, t € [0,1]. Then
(i) d(z,tx® (1 —1)y) <td(z,x) + (1 —1)d(z,y);
(ii) dz(z,tx@ (1 _t)y) < le(Z,X) + (1 _t)dz(z7y) _t(l _t)dz(x7y)'
The following Lemma can be deduced from Lemma 12 of [18] (see also [17]).

Lemma 2.2. Let X be a complete CAT(0) space and x,y € X, t; € (0,1). Then
n
dZ(Z, @?:Otixi) < Zlidz(z,xi) — titjdz(xi,xj),
i=0
where i, j€{0,1,...,n} and ¥} ot; =1

Lemma 2.3. [19] Let X be a complete CAT(0) space. Then every bounded sequence in X has a
A-convergence subsequence.
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Lemma 2.4. [20] Let X be a complete CAT(0) space. Let {x,} be a sequence in X and x € X.
Then {x,} A-converges to x if and only if limsup, ... (¥,%, %) <0, ¥y € X.

3. MAIN RESULTS

In this section, X is considered to be a flat Hadamard space. We then construct a hybrid type
iterative scheme that converges strongly to a common fixed point of further 2 generalized hybrid
mappings in the space.

Lemma 3.1. Let C be a nonempty subset of a flat Hadamard space X, and let T : C — C be
a further 2-generalized hybrid mapping. Let {x,} be a bounded sequence in C such that A —

1i_r>nxn =zand d(x,,Tx,) =0, d(x,,T*x,) — 0 as n — oo, Then z € F(T).
n—roo

Proof. Let {x,} C C be a sequence such that x, — z, (x, — Tx,) — 0 and (x, — T?x,) — 0
as n — oo. Note that T : C — C is a generic 2-generalized Bregman nonspreading mapping.
Following the similar techniques as in [17, Lemma 3.1], we get d(z,Ty) < d(z,y) forall y € C.
Setting y = z, we obtain d(z,7z) = 0. Thus, z € F(T'). This completes the proof. O

Lemma 3.2. Let C be a nonempty subset of a flat Hadamard space X, and let T : C — C be a
further 2-generalized hybrid mapping. If F(T) # 0, then T is quasi-nonexpansive.

Proof. Let T be a further 2-generalized hybrid mapping with F(T) # 0. In particular, let x €
F(T) such that T?x = Tx = x. Now, from the definition of T, we get
oud?(x,Ty) + oad*(x,Ty)+ o3d®(x,Ty) + Bi1d>(x,y)
+ BZdz(xvy) + ﬁ3d2(x7y) + 81d2(x7x) + 82d2(x7x) <0

for all y € C. This implies
(ou + 0+ 05)d* (x, Ty) < —(B1 + Ba+ B3)d> (x,y),
forall y € C. Since Z?: 1 @ > 0, we obtain

Bit+B+B) »
(061 +0h+ (X3)d (x,y),

for all y € C. From the fact that Y3, (a; + B;) > 0, we have
d*(x,Ty) < d*(x,y).

Thus, d(x,Ty) < d(x,y) for all y € C. Hence T is quasi-nonexpansive. This completes the
prove. U

dz(xa Ty) < -

Theorem 3.1. Let C be a nonempty, convex subset of a flat Hadamard space X which satis-
fies the (S) property and the (Q4) condition. Let S,T : C — C be further 2-generalized hybrid
mappings such that % = F(S)NF(T) # 0. Let {x,} C C be a sequence generated by x| € C

Vi = OpX @ Br(8,5%, & (1 = 8,)Tx) ® Y (AS?x, & (1 — A)T?x,)),
Co={p€C:d(p,y,) <d(p,xn)}, 3.1
Qn = {p € C: (xixy,3np) > 0}, ~
Xni1=Pc,np,(x1), neN,

where {04, },{Bu}t, {1}, {00}, { A} C[a,b] C (0,1) and o, + B+ ¥ = 1. Then {x,} converges
strongly to 7 = P.z(x1).
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Proof. Note that .# is closed and convex and hence z = P#(x;) is well defined. From the
definition of C,,, d(p,y,) < d(p,x,) if and only if —d?(x,,yn) + (Pyn, Xeys) < 0. Thus, it is easy
to see that both Cy,, 9, and C, N Q, are closed and convex. For the closedness, let p, € C, be
such that p, — p as k — o. Then, we show p € C,,. But

(xmyn) <Pyn,97yn>)
—_—

= —d®(x,yn) + <1lmpkyn,ﬁy71>

)

(
_ dz(xn,yn) + lim (Piyi Xy

Thus, C, is closed. For the convexity, let py, p» € C,. Then, we show that p =tp; ® (1 —1)ps €
C, fort € |0, 1]. Using equation (1.2), we get

_dz(xl’Hyn) + <ﬁvm>
= —d"(xn,yn) + ((tp1 & (1= 1) p2)yn, Xyi)
= —d*(%n,yn) + 1Py Xayn) + (1= 1) P2y, Xnyn) < 0.
Thus, C, 1s convex. Therefore, C,, is closed and convex. Following similar techniques, we see
that 9, is closed and convex. Hence C,, N Q,, is closed and convex.
Let u, = 6,5x, ® (1 —§8,)Tx, and v, = 1,8%x, ® (1 — A,)T?x,. Let z € .%. Using Lemma
2.1, we get
d(z,un) = d(z,8,5%,® (1 —6,)Txy)
< 8,d(z,8xn) + (1 —6,)d(z,Txy)
d(Z,Xn).

Similarly,

d(2, MS?x, ® (1= A) T?x,,)
dnd(2,8%%,) 4+ (1 = A,)d (2, T?x,)
And (2,8%n) + (1 — Ay)d(z, Txy)
d(z,%,)-

d(z,vy)

VARPVAY

It follows that

d(z,yn)

d(Z7 OyXxy D ﬁnun SP) '}/nvn)

Oy d (2, %) + Brd (2, un) + Ynd (2, V1)

(Xnd(Z,Xn) + ﬁnd(zaxn) + Ynd(z7xn)

d(z,%,).

Therefore, z € C, and hence .% € C,. We can now use induction to show that .% € Q, NC,,

Vn € N. For n =1, we see that . C C; N Q; since .% C C; and Q| = C. Suppose, for some
k>1, % CCyN Q. Using xy41 = Pc,ng,x1 and the property of metric projections, we have

IA A

(X 1X1, PXes1) >0
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for all p € C;, N Q. Since .# C C;; N Qy, we have

(Xkr1X1,2%+1) >0

33

for all z € .#. This implies .# C Cy1 N Q1 and therefore .# C C, N Q, Vn € N. Hence, the

sequence {x,} is well defined.

We next show that the sequence {x,} is bounded. We know from the definition of Q,, that

xn = Pg,x1. Thus, using the property of metric projection, we get
d(xp,x1) = d(Pp,x1,x1)

< d(z,x1) —d(z,Pp,x1)

= d(z,x1).

Thus, the sequence {d(x,,x)} is bounded, so is {x,}. In view of x, = Py x| and x,| € Q,, we

have

o
IA

<m>xnxn+l>
= dz(xlaanrl) +d2<xn7xn) - dz(xlaxn) - d2<xn7xn+l)
< d?(x1,X001) — d*(x1,%0)-

(3.2)

This implies d(x1,x,) < d(x1,%,4+1). Thus, {d(x1,x,)} is monotone increasing. Since it is

bounded, then lim,,_,.d (x,,x]) exists. From equation (3.2), we see that

d* (X, Xpp1) < d?(x1,Xn001) — d(x1,%).
From x,, 1 € C,, we obtain
d(Xnt1,5n) < d(Xn+1,%n)-
From the property of metric distances, we get that
d(xn,yn) < d(Xn; Xnt1) +d(Xnt1,Yn)-
From the existence of lim,_,cd (x,, x1), (3.3), (3.4) and (3.5), we get that

r}gglod<xn7xn+l) =0, r}glgod(xn+17Yn) =0, r}geod(xnyyn) =0.

On the other hand, using Lemma 2.2, we have

d? (2, CuXn ® Buttn © Vv )

0ud® (2,%n) + Bud? (2, ) + Yud* (2, V) — CaBad® (X, )
0ud (2, %) + Bud? (2,%n) + Yud? (2, %) — OB (X, 1)
= d*(2,%n) — Oud” (Xn, ).

dz(zayn)

VARVAN

Thus,

d*(2,yn) < d*(2,%0) — O Bud” (X, ).
Similarly, one has

dz(zvyn) < dz(z,xn) - an'}/nd2<xnavn)-
It follows from (3.7) and (3.8) that

anﬁndz(xnaun) < dz(zaxn) - dz(zayn)

(3.3)

(3.4)

(3.5)

(3.6)

(3.7)

(3.8)

(3.9



34 B. ALL L.Y. HARUNA

and
O Yud? (X, vn) < d*(z,x,) — d* (2, yn). (3.10)

Using the quasilinearization definition, the Cauchy-Schwartz inequality, (3.6) and (3.9), we
conclude that

dz(zaxn) _dz(zayn)
dz(xnyxn) - dz(xnuyn) +2<17r>l7yn—xi>1>

Ocnﬁndz(xn, Up)

VAN VANER VAR VAN

2d(z,%,)d(yn,xn) — 0 as n — oo.
Similarly, it follows from (3.10) that
Ocn}/ndz(xn,vn) < 2d(z,x)d(yp,xn) — 0 asn — oo,

Using the fact that o, B, %, C [a,b] C (0,1), we conclude that

d(xp,uy) = 0, d(x,,vy) = 0asn— oo (3.11)
and
d*(z,uy) = d*(z,8,8%,® (1 —8,)Txy,)
< 8ud?(2,85%,) + (1 — 8,)d? (2, Txp) — 8,(1 — 8,)d* (Sx, Tx,)
< d*(z,x0) — 8,(1 — 8,)d* (Sx, Txy ).
Thus,
8, (1 — 8,)d> (Sxy, Txy) < d*(z,%,) — d*(z, uy). (3.12)
Similarly, one has
An(1 = 2)d? (S%x,, T?x) < d*(2,%0) — d* (2, V). (3.13)

Applying the quasilinearization property, the Cauchy-Schwartz inequality, (3.11), (3.12), we
get

On(1— 5n)d2(an,Txn) < dz(z,xn) —dz(z, up)
< dz(xnaxn)_dz(xnaun)+2<zyr)z7ﬁn—x_>n>
< 2(Z%, Uney)
<

2d(z,xn)d (U, Xn) — 0 as n — oo.
Similarly, one has
An(1 = 2)d? (8%, T?x,) < 2d(2,%,)d (Vy, X)) — 0 as n — oo,
Using the fact that 6,,4, C [a,b] C (0, 1), we conclude that
d(Sxp, Txp) = 0, d(8*x,,T%x,) = 0 as n — oo. (3.14)
Now,

d(x,, Txy,) d(xp,un) +d(up, Txy)

d(xp,up) + 6,d (Sx,, Txp) + (1 — 8,)d(Txp, Txy) (3.15)

[VARVAN
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and
d(xn,szn) < d(xn,vn)+d(vn,T2xn)
< d(xy,vn) + lnd(Szxn, szn) +(1— ln)d(szn, szn). (3.16)
Using (3.14), (3.15) and (3.16), we get
lim d (xy, Tx,) = 0 and lim d(x,, T%x,) =0. (3.17)
But
d(x,8x,) < d(xn,Txy) 4+ d(Txp,Sxy) (3.18)
and
d (%, 8%x,) < d (%, T%,) 4 d(T %%, 5%x,,). (3.19)
Using (3.14) and (3.17) in (3.18) and (3.19), we get
lim d(x,,Sx,) = 0 and lim d(x,,$%x,) = 0. (3.20)
n—oo n—oo

Since X is a complete CAT(0) space and the sequence {x,} is bounded, we conclude from
Lemma 2.3 that there exists a subsequence {x,, } of {x,} such that A —lim;_,..x,, = u. Using
Lemma 3.1, (3.17) and (3.20), we conclude that u € .%.

Now, let v = Pgx;. Since x,1 = Pc,ng,*1 and v € C, N Qp, then d (x,41,x1) < d(v,x1). Also,
X, — u and d (.,.) is convex and lower semicontinuous (hence, A-lower semicontinuous), we
get

d(u,x1) < lilgigfd(xnk,xl) <d(v,x1).

From the definition of v, we can conclude that u = v. So, x, — v. Using the definition of the
quasilinearization and Lemma 2.4, we get

limsupd?(x,,v) = Limsup(d?(v,x;)+d*(x,,x1) — 2(vx], %:x1))
n—yoo n—oo
< limsup(d®(v,x1) +d*(v,x1) — 2(vX7,X,x1))
n—yeo

= 2limsup(d®(v,x1) — (W], XaX7))
n—soo

= 2limsup((vxi,vx}) + (i1, x1%;))
n—roo

= 2limsup(vxi,vx,) <O0.
n—oo

Thus lim,, .. d?(x,,v) = 0. Therefore, x,, — v. This completes the proof. O
In view of Remark 1.1, we have the following results as corollaries of Theorem 3.1.

Corollary 3.1. Let C be a nonempty, convex subset of a flat Hadamard space X which satisfies
the (S) property and the (Q4) condition. Let S,T : C — C be normally 2-generalized hybrid
mappings such that % = F(S)NF(T) # 0. Let {x, } be a sequence defined by (3.1). Then {x,}
converges strongly to 7 = P z(x1).

Proof. Since further 2-generalized hybrid mapping is reduced to normally 2-generalized hybrid
mappings if &, = & = 0. It follows from Theorem 3.1 that {x,} converges strongly to z =
P 2 (x1). This completes the proof. O
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Corollary 3.2. Let C be a nonempty, convex subset of a flat Hadamard space X which satisfies
the (S) property and the (Q4) condition. Let S,T : C — C be further generalized hybrid map-
pings such that % = F(S)NF(T) # 0. Let {x,} be a sequence defined by (3.1). Then {x,}

converges strongly to 7 = P z(xy).

Proof. If ay = B; = €, =0, i.e., a further 2-generalized hybrid mapping is reduced to a further
generalized hybrid mapping, then we see from Theorem 3.1 that {x,} converges strongly to
7z =P (x1). This completes the proof. O

In view of the fact that Hilbert spaces are Hadamard spaces, the following result can easily
be deduced from Corollary 3.1.

Corollary 3.3. [8, Theorem 3.1] Let C be a nonempty, closed and convex subset of a Hilbert
space X. Let S,T : C — C be normally 2-generalized hybrid mappings such that F = F(S) N
F(T) #0. Let {x,} C C be a sequence generated by

x1 €C,

Vi = OpXp + Br(8,S + (1 = 8)T)x + Y (AS? + (1 — A,) T?) s,
Co={z€C:|lyn—zl| < |xn—2|},

On={z€C: (xy—2z,x1 —x,) >0},

Xpt+1 = Pcannxl, Vn € N,

where {0, },{Bn}:{V},{6n},{An} Ca,b] C (0,1) and o, + B+ ¥ = 1. Then {x,} converges
strongly to z =P z(x1).

Proof. Since the normally 2-generalized hybrid mapping defined in Hadamard spaces reduces
to the one introduced by Kondo and Takahashi [6] in Hilbert spaces, we obtain from Corollary
3.1 the desired conclusion immediately. U
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