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1. Introduction

In 2007, Huang and Zhang [2] generalized the concept of metric space to cone metric

space by replacing the real numbers with ordered Banach space as follows:
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2. Preliminaries

Definition 2.1. Let E be a real Banach space. A subset P of E is called a cone if

(1) Pis closed, non-empty and P # {0};

(i) a,beR,a b>0andx,yePimplyax+ by eP;

(i) PN (-P) ={0}.

Given a cone P c E, we define a partial ordering < with respect to P by x <y if and
only if

y-x € P. Acone P is called normal if there is a number m > 0 such that for all x, y € E,
0<x<yimplies llxll < mllyll

The least positive number satisfying the above inequality is called the normal constant
of P, while x « y stands for y-x € int P (interior of P).
Definition 2.2. Let X be a non-empty set. Suppose that the mappingd : X xX — E
satisfies
() d(x,y)>0forall x,y € Xand d(x, y) =0 ifand only if x = y;
(i) d(x, y) = d(y, x) for all x, y € X;
(i) d(x, y) <d(x, z) + d(z, y) for all x, y, z € X.
Then d is called a cone metric on X and (X, d) is called a cone metric space. The
concept of a cone metric space is more general than that of a metric space, since each
metric space is a cone metric space with E = R and P = [0, «0) (see [2, Example 1]).

In 1998, Jungck and Rhoades [4] introduced the notion of weakly compatible
maps as follows:

Let X be a non-empty set. Two mappings f, g : X — X are said to be weakly
compatible if fx = gx imply fgx = gfx for xe X.
Recently, Sintunavarat et. al. [9] introduced the notion of (CLRg) property in Fuzzy
metric spaces as follows:
Suppose that (X, d) is a metric space and f, g: X — X. Two mappings f and g are said

to satisfy the common limit in the range of g (CLRg) property if limfx, = limgx, =

gx for some xe X.

Now, we state the Lemma which is useful for proving our main results.
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Lemma 2.1. Let f and g be weakly compatible self-mappings of a set X. If f and g have
a unique point of coincidence, that is, t = fx = gx, then t is the common fixed point of f

and g.
3. Fixed point results for contractive condition

In 2008, Jha [3] proved the following fixed point theorem.

Theorem 3.1. Let (X, d) be a cone metric space and P be a normal cone with normal
constant K. Suppose that the mappings f, g : X — X satisfy the contractive condition
difx, fy) <r [d(fx, gv) + d(fy, gx) + d(fx, gx) + d(fy, gv)], where re[0, 1/4) is a
constant.

If the range of g contains the range of f and g(X) is a complete subspace of X, then f
and g have a unique coincidence point in X.

Moreover, if f and g are weakly compatible maps, then f and g have a unique common
fixed point.

Now, we generalize this result using (CLRQg) property as follows:

Theorem 3.2. Let (X, d) be a cone metric space. Suppose that the mappings f, g be

weakly compatible self- mappings of X satisfying the contractive condition

(3.1) d(fx, fy) <r [d(fx, gv) + d(fy, gx) + d(fx, gx) + d(fy, gv)], where re [O,%) is a
constant.

If f and g satisfy (CLRg) property, then f and g have a unique common fixed point.
Proof. Since f and g satisfy the (CLRg) property, there exists a sequence {Xn} in X

such that limfx, = limgx, = gx for some xe X.
n—0

nN—o0

From (3.1), we have

d(fXn, £x) < r [d(fXn, gx) + d(fX, gX,) + d(fXn, gXn) + d(fx, gx)] for all ne M,

By making n—oo, we have gx = fx.

Let w = fx = gx. Since f and g are weakly compatible mappings, therefore fgx = gfx
implies that fw = fgx = gfx = gw.

Now, we claim that fw = w.

From (3.1), we have
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d(fw,w) = d(fw, fx) <r [d(fw, gx) + d(fx, gw) + d(fw, gw) + d(fx, gx)]

= r [d(fw, gx) + d(fx, gw)]

=r [d(gw, fx) + d(fx, gw)] =0, i.e., fw =w = gw.

Hence w is a common fixed point of fand g.

For the uniqueness of a common fixed point, we suppose that z is another common
fixed point in X such that fz = gz.

From (3.1), we have

d(gz, gw) = d(fz, fw) <r [d(fz, gw) + d(fw, gz) + d(fw, gw) + d(fz, gz)] implies gz =
gw.

By Lemma 2.1, we have fand g have a unique common fixed point.

Example 3.1. LetE=1*for 1= [0, 1], P={(x, y) € E,x, y>0}c 1>, d: I xI > E
such that

d(x, y) = (|x-yl, a/x-y|), where a > 0 is a constant.

Define fx = and gx = ax for all xel. Consider the sequence {xn} = {%}, n

A+ ax)

el since limfx,= limgx, =0 = g0, therefore f and g satisfy the (CLRg) property.

Also x = 0 is the uniqgue common fixed point.
In 2009, Olaleru [8] proved the following theorem.
Let (X, d) be a cone metric space and letf, g : X — X be mappings such that
d(fx, fy) < a1 d(fx, gx) + a, d(fy, gy) + as d(fy, gx) + a4 d(fx, gy) + as d(gy, gx) for all x,
y €X,
where a; a, as a4, as €[0,1) and iai< 1.

i1
Suppose f and g are weakly compatible maps and f(X) < g(X) such that f(X) or g(X) is
a complete subspace of X, then the mappings f and g have a unique common fixed
point.
Now, we generalize this result using (CLRg) property along with weakly compatible
maps as follows:

Theorem 3.3. Let (X, d) be a cone metric space and let f, g : X — X be mappings such
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that
(B2 d(fx, fi) < a1 d(fx, gx) + a; d(fy, gy) + as d(fy, gx) + as d(fx, gy) + as d(gy, gx)

5
for all x, yeX where a; a; as a4 as € [0,1) and Zai <1l
i=1

Suppose f and g are weakly compatible maps and satisfy (CLRg) property. Then the
mappings f and g have a unique common fixed point.

Proof. Since f and g satisfy the (CLRg) property, there exists a sequence {xn} in X
such that

limfx, = limgx, = gx for some x eX.
n—oo

From (3.2), we have

d(fxn, TX) < a; d(fxn, gxn) + @, d(fx, gx) + az d(fx, gx,) + as d(fx,, gx) + as d(gx, gx,)
foralln eH.

Taking limit as n—o0, we have

d(gx, IX) < aj d(gx, gx) + a; d(fx, gx) + as d(fx, gx) + as d(gx, gx) + as d(gx, gx)

= (a2 + ag) d(fx, gx)

ie., [1-(axt+ag)] d(fx, gx) <0, i.e., Ix = gx.

Now let z = fx = gx. Since f and g are weakly compatible mappings, therefore fgx =
gfx which implies that fz = fgx = gfx = gz.

We claim that gz = z.

From (3.2), we have

d(gz, z) = d(fz, fx) < a1 d(fz, gz) + a, d(fx, gx) + as d(fx, gz) + a4 d(fz, gx) + as d(gx,
gz) = (az+ ay + as) d(fz, fx) = (az+ a4 + as) d(gz, 2), i.e., gz =z = fz.

Hence z is a common fixed point of fand g.

For the uniqueness of a common fixed point, we suppose that w # z is another
common fixed of fand g.

From (3.2), we have

d(w, z) = d(gw, gz) = d(fw, fz)

<a; d(fw, gw) + a, d(fz, gz) + az d(fz, gw) + a, d(fw, gz) + as d(gz, gw)

= (az+ as + as) d(gw, gz), impliesw = z.
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Hence f and g have a unique common fixed point.

4. Fixed point results for strict contractive condition

Definition 4.1. Let (X, d) be a cone metric space and (f, g) be a pair of self- mappings
on X.

For x, y € X, consider the following sets:
M, 0 y) ={d (g%, gy),d(gx, fx),d(gy, fy),d(gx, fy),d(gy, f)}

M. ¢ y) ={d (g ). 8 g, 50, d gy, fy), S+ A& 2y

M L7009~ ), S8 20001 5), 00 )+ g 0

and define the following conditions:

(4.1) for arbitrary x, y € X there exists Uo(X, y) € M ;’g(x, Y) such that
d(fx, fy) < Uo(X, Y);
(4.2) for arbitrary x, y € X there exists ui(x, y) € M f’g(x, Y) such that

d(fx, fy) < Ui(X, y);

(4.3) for arbitrary x, y € X there exists ux(x, y) € M ;’g(x, Y) such that

d(fx, fy) < Ua(X, Y).
These conditions are called strict contractive conditions.

Definition 4.2. Let (X, d) be a cone metric space. Let f, g be self-maps on X. Then f is

called a g-quasi-contraction if for some constant « € (0, 1) and for every x, y €X,

there exists u(x, y) € M 4 °(x, Y) such that ~ d(fx, fy) < @ u(x, y).

In 2009, Kadelburg et. al. [5] proved the following fixed point theorems.

Theorem 4.1. Let f and g be two weakly compatible self-mappings of a cone metric
space (X,d) satisfying (4.3) and the following

(4.4) f(X) cg(X);

(4.5) (f, g) satisfies property (E.A.).

If g(X) or f(X) is a complete subspace of X, then f and g have a unique common fixed

point.
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Theorem 4.2. Let f and g be two weakly compatible self-mappings of a cone metric
space (X, d) such that conditions (4.4) and (4.5) of Theorem 4.3 are satisfied and also
f is a g-quasi-contraction. If g(X) or f(X) is a complete subspace of X, then f and g
have a unique common fixed point.

Now, we generalize these results using (CLRQg) property as follows:

Theorem 4.3. Let f and g be two weakly compatible self-mappings of a cone metric
space (X, d) satisfying (4.3) and the following:

(4.6) f, g satisfy (CLRg) property.

Then f and g have a unique common fixed point.

Proof. Since f and g satisfy the (CLRg) property, there exists a sequence {xn} in X
such that

limfx, = limgx, = gx for some x eX.
n—oo

From (4.3), we have
d(fxn, TX) < u(Xn, X)
where u(xn,X) € My"%(Xn,X)

d(gxn, Txn)+d(gx, fX) d(gxn, X)+d(gx, an)}

2 ’ 2

{d(gxm 0x),

We will show that fx = gx.

Suppose that fx # gx.

From (4.3), we have three cases.

Casel. d(fxn, fX) < d(gxns, gx)

Taking limit as n—oo, we have

d(gx, fx) < d(gx, gx) = 0, a contradiction.
Case2. d(fx,, fx) <% [d(gxn, fXn) + d(gX, TX)]

Making limit as n—o0, we have

1

d(gx, fx) <% [d(gx, gx) + d(gx, fX)] == d(gx, fx), a contradiction.

Case3. d(fx,, fx) < % [d(gxn, £X)+d(gx, fXn)]

Making limit as n—o0, we have
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d(gx, fx) < %[d(gx,fx)+d(gx, gx) = = d(gx, fx), a contradiction.

B3| =

Hence gx = fx in all cases.

Let z = fx = gx. Since f and g are weakly compatible mappings, therefore fgx = gfx
which implies that

fz = fgx =gfx = gz.

We claim that fz = z. Let, if possible, fz # z.

From (4.3), we have

d(fz, z) = d(fz, fx) < u(z, x)

{d(gz, (2 fz);d(gx, h d(gz B ;d( o ) }
={d(fz,2),0,d(fz,2)}

where u(z, x) €

So, we have only two possible cases:

Casel. d(fz, z) < d(fz, z), a contradiction.

Case2. d(fz, z) < 0, a contradiction.

Hence fz =z =gz.

Hence z is a common fixed point of fand g.

Uniqueness: We suppose that w is another common fixed point in X such that fw =
gw.

We shall prove that z = w. Let, if possible, z #w.

From (4.3), we have

d(z, w) = d(gz, gw) = d(fz, fw) < u(z, w), where

Uz, W) e{d(gz, qw), 4092 72) +d(gw, fw) d(gz, fw) +d(gw, fz)}

2 ’ 2
So, we have only two possible cases:

Casel. d(gz, gw) < d(gz, gw), a contradiction.

Case2. d(gz, gw) < 0, a contradiction.

Hence gz = gw implies z = w.

So, we can say that f and g have a uniqgue common fixed point.

Example 4.1. Let X =R, E=C3[0,1] and P = {(t): #(t) >0,t [0, 1]}. d(x, y) (t)
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= |x—Y|¢, where §(t)> 0 is an arbitrary fixed function. Consider the functions f, g :
X — X defined by fx :g and gx :g .Consider the sequence {x.} :{%}, nekl,
since limfx,= limgx, =0 = g0, therefore f and g satisfy the (CLRg) property. Also

x=0 is the unique common fixed point. Also

d(fy) =l -2 0 42 -2 ) =2 )x-yip
R g—%‘a t)2 g—%‘¢ t) =d(gx,gy).

Hence all the conditions of theorem are fulfilled.

Theorem 4.4. Let f and g be two weakly compatible self-mappings of a cone metric
space (X,d) such that

(4.7) f is a g-quasi-contraction;

(4.8) f and g satisfy (CLRg) property.

Then f and g have a unique common fixed point.

Proof. Since f and g satisfy the (CLRg) property, there exists a sequence {xn} in X
such that

limfx, = limgx, = gx for some x eX.
n—oo

From (4.7), we have

d(fXn, TX) <A u(Xn, X) for some u(xn, X) €{d(gXn, gx), d(gxn, Xn), d(gXs, X), d(gX, fXn),
d(gx, )}

Now the following cases arise:

Casel. d(fx,, fX) <A d(gxn, gx)
Making limit as n—o0, we have gx = fX.
Case2. d(fxn, fX) <A d(gxn, fXn)
Making limit as n—oo, we have gx = fx.
Case3. d(fxy, fX) < A d(gxn, fX)

Making limit as n—oo, we have gx = fx.
Cased. d(fx,, fx) <A d(gx, fxn)

Making limit as n—oo, we have gx = fx.
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Case5. d(fx,, fX) <A d(gx, X)
Making limit as n—oo, we have gx = fx.
Thus, in all possible cases, gx = fx.
Now, let z = fx = gx. Since f and g are weakly compatible mappings fgx = gfx which
implies that fz = fgx = gfx = gz.
We claim that fz = z.
From (4.7), we have
d(fz, z) = d(fz, fxX) < Au(z, X)
where u(z, x) e{d(gz, gx), d(9z, fz), d(gx, x), d(gz, fx), d(gx, fz)}
={d(fz, 2), 0, 0, d(fz, 2), d(z, fz)}.
Now, we have only two possible cases.
Casel. d(fz, z) <A d(fz, z) implies fz = z.
Case2. d(fz, z) < A0 implies fz = z.
Hence fz =z = gz.
Hence z is a common fixed point of fand g.
For the uniqueness, we suppose that w is another common fixed point of f and g in X
such that fw = gw.
From (4.7), we have
d(gz, gw) = A d(fz, fw) <X u(z, w),
where u(z, w) e{d(gz, gw), d(gz, fz), d(gw, fw), d(gz, fw), d(gw, fz)}
= {d(fz, fw), 0, 0, d(fz, fw), d(fw, fz)}.
Now, we have two cases.
Casel. d(fz, fw) <A d(fz, fw) implies fz = fw.
Case2. d(fz, fw)< A 0 implies fz = fw.
So, we can say that f and g have a uniqgue common fixed point.
5. Fixed point results for integral type mappings
In 2002, Branciari in [1] introduced a general contractive condition of integral type as
follows:
Theorem 5.1. Let (X, d) be a complete metric space, o. € (0, 1), and f': X — X be a

mapping such that for all x, y €X,
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d(fx, fy) d(x,y)
pOI <a | p)et,
0 0

where ¢: [0, ) — [0, ©) is non-negative and Lebesgue-integrable mapping which is

summable (i.e. with finite integral) on each compact subset of [0,0) such that for each

e >0, f; @¢(t)dr = 0, then f has a unique fixed point a € X, such that for each x €X,

lim, . f" x=a
In 2010, Khojasteh et. al. [7] proved the following fixed point theorem:

Theorem 5.2. Let(X, d) be a complete cone metric space and P a normal cone.

Suppose that

¢ . P— P is a non-vanishing map and a subadditive cone integrable on each [a, b]

< P such that for each €>> 0; _[¢dp >> (0. Iff: X — Xis a map such that, for all
0

X,y € X
d(fx, fy) d(x,y)
gdp <a [ gdp
0 0

for some a. € (0,1) then f has a unique fixed point in X.

We generalize this result using (CLRg) property for a pair of mappings as follows:

Theorem 5.3. Let(X, d) be a cone metric space with cone P. Suppose thatg: P — P is

a non-vanishing map integrable on each [a, b] < P such that for each € >> 0;

€

_[¢dp >> 0.

0

If f and g are weakly compatible self-mappings on X satisfying (CLRg) property such
that forall x,y € X

(5.1) Cgdp <a | gdp

O ey
o

for some a.€(0,1) then f and g have a unique common fixed point in X.

Proof. Since f and g satisfy the (CLRg) property, there exists a sequence {x,} in X
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such that

limfx, = limgx, = gx
n—o0 n—o0

From (5.1), we have

d( fxn, fx) d(gxn,gx)
[ gdp<a | gdp
0 0 .

Taking limit as n—oo, we get

d(ox, ) d(99%) d (o, )
pdp<a j ¢dp implying I ¢dp <0, i.e., gx =fx.
0 0 0
Now, let z = gx = fx. Since f and g are weakly compatible mappings, therefore fgx =
gfx implies that fz = fgx = gfx = gz.

We claim that fz = z.

d(fz,z) d(fz, fx) d(gz,0x) d(fz, fx)
From (5.1), we have .([ #dp = .([ dip<a ! ddp=a .([ ¢dp’

d(fz, )
ie., (1- o) I ¢dp<0,ie,fz=fx=z.

0
Sofz=z=gz.
Hence z is a common fixed point of fand g.
For the uniqueness of a common fixed point, we suppose that w is another common
fixed point in X such that fw = gw.

From (5.1), we have

d(gw,gz) d(fw, fz) d(gw,gz)

_ d(gw,92)
j ¢dp = j pip=<a .([ #dp implying (1- @) I ¢dp =0, i.e., gw =gz
0

0 0

So, by Lemma 1.1, we have f and g have a unique common fixed point.

Lemma5.1. Let E=E? P ={x,y €E, x, y > 0}, and X = R. Suppose that d : X x X

— E is defined by d(x, y) = (I1x —yl,alx — y|), where @ = 0 is a constant. Suppose

that ¢ : [(0,0), (a,b)] —P is defined by #(X, y) = (41(X), ¢2(y)), where @1, ¢ : [0, +0)

— [0, +) are two Riemann-integrable functions. Then
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fab) 1
J dp = a2 + b? [—J
i a

0,00 ]

o0t f "6, (0dt)

Example 5.1. Let X = {%, ne N} E=R*and P = {(x, y) € E, x, y > 0}. Suppose that

d(x, y) = (lx —vl, alx— vl), for some constant « > 0. Here (X, d) is a cone metric

space. Iff,g: X — X and ¢ : P — P are defined by

1 . _1
f(x)={_n+1 TETw neN
0 ifx=0

1 _ 1
g(x):{ = T¥7% neN
0

ifx=10

and ¢(t1 s) = {[:tr‘—;z(]_ - I’n (tjjrsj[:l - E’n (Sj ):], (tr S:] € P\-{(ﬂ!ﬂ)}j respective|y_
(0,0) ,(t.s) = (0,0)

Consider the sequence {x,} = {%}, then limfx,= limgx, =0 = g0, therefore fand g

satisfy the (CLRg) property. Also x = 0 is the unique common fixed point.

d( fx fy 1d(gxgy)
Also I gdp < - _f ¢dp

0 0
In order to obtain above inequality, set gx =i gy = i where m > n.
Hence

aim—n)

d(fx, fy) = (.:m+1;..:n+1}’ |:m+1}|:n+1]lj

d(gx, gy) = (=, 222

R

Suppose

d1(t) = da(t) = tr;;z(l— I,(t)) forallt >0 and ¢1(0) = ¢2(0) = 0, thus ¢(t, s) = ($(t),

$2(s)).

By Lemma 5.1, we have



353 SOME COMMON FIXED POINT THEOREMS USING (CLRG) PROPERTY

-1l &{m—1)

(Fx.f¥ I:':m+ﬂ“:.'1+'_‘1"|'.'r1+'_ |'.'1.+'_:I
J‘Dfij Fl Cﬁ{i{) - Jr [m+2)( ﬁ(¢1~,¢2]dp

(oo

M- afm—mn)

_ om-n o o dmiientl) cimeaymen (m+1)in+tl) rrmeaimes)
[i'::"1‘1‘|'1:''::"H'l:l1|"I 1+a :]( m—n "r @ [t:]dt a(m—-n) "rﬂl Q: [t:]dt)

m-—7 ofm—mn)

(V1 +a?)( jm@ (t)dt, = fmm (t)dt).

Since _r; tﬁ[l — 1L, (t))dt = hE, Thus

m-—7

f[;m+:j|jn+:j @1[t:]dt _

[m+ay(n+1)

['m+ﬂ'n+ﬂ] !

&m—i) (m+a)(n+)

M+ _ elm—n) e
I 6,(8)dt = [ =] amem

It means that

[(m+a)(n+1) [m+1)(n+1)

St ). 62)

d( fxfy) / ___mTnm
f fﬂd}”—[‘*l"'“ ) ([.m+1}.n+1}] ! Limei(ne 1)

V]

On the other hand, Branciari in [1] shows that

e R S ——
[emenmen) = ;[ — ] for all m, n € N. Therefore

m—n |‘1"I.+_"||‘1+_:| 1 a(m-n) |:.‘1‘l+.‘_:||:.'1+‘_:| 1 S mn_ 1 a(m-n) .m.n
(mnomn) ™" algengen) 7 ) =7 (G, J 1),

(5.3)
Thus inequalities (5.2) and (5.3) imply that

mmn

Jrl'l":fxaf}} & dp :: * .'1 4 a2 [: [ _[rx{m—n}] a[m—rﬂ)

o mmn

- %.JI'I:;-"-| I:gx,g}'} g'] I'ip.

6. Fixed point results for expansive mappings
In 2011, Kadelburg et. al. [6] proved the following fixed point theorem:

Theorem 6.1. Let (X, d) be cone metric space and let f, g : X — X be two maps such
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that f(X) >g(X) and one of the subsets f(X) and g(X) is complete. Suppose that

(6.1) d(fx, fy) > a d(gx, gy) for some o.> 1 and all x, ye X.

Then f and g have a unique point of coincidence.

If, moreover, the pair (f, g) is weakly compatible, then f and g have a unique common
fixed point.

Now, we generalize this result using (CLRg) property along with weakly compatible
maps as follows:

Theorem 6.2. Let (X, d) be a cone metric space and f, g be two self-maps on X
satisfying (CLRg) property and the following :

(6.2) d(gx, gy) = a [ max{d(fx, ). d(gx, fx), d(gy. [y), d(gy. f), d(gx, fy)}] for some
o>1andallx,y € X

Then f and g have a unique point of coincidence.

If, moreover, the pair (f, g) is weakly compatible then f and g have a unique common
fixed point.

Proof. Since fand g satisfy (CLRg) property, there exists a sequence {X,} in X such
that

limfx,= limgx, = gx for some x eX.
n—oo

From (6.2), we have

d(gXn, gx) > o [ max{d(fx,, X), d(gxn, fXn), d(gx, X), d(gx, fx,), d(gx,, TX)}] for all n
el

Taking limit as n—oo, we have

d(gx, gx) > a [ max{d(gx, fx), d(gx, gx), d(gx, fx), d(gx, gx), d(gx, fX)} = a d(gx, fx),
ie., gx=1fx.

Now, let z = fx = gx. Since f and g are weakly compatible mappings, therefore, fgx =
gfx implies that fz = fgx = gfx = gz.

We claim that gz = z.

From (6.2), we have

d(gz, z) = d(gz, gx) > a [ max{d(fz, fx), d(gz, fz), d(gx, fx), d(gx, fz), d(gz, fx)}]

= o [ max{d(fz, fx), 0, 0, d(fx, z), d(fz, fx)}]
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= ad(fz, X) = a d(gz, 2), 1.e., 9z =z = fz.

Hence z is a common fixed point of fand g.

For the uniqueness of a common fixed point, we suppose that w is another common
fixed point in X such that fw = gw.

From (6.2), we have

d(gw, gz) > o [ max{d(fw, fz), d(gw, fw), d(gz, fz), d(gz, fw), d(gw, fz)}] = o d(gw,
92),

l.e., gw = gz.

So, we can say that f and g have a unique common fixed point.

Example 6.1. Let E = Cz [0,1] with |X|=|X]-+]x]|-and P = {xeE: x(t) > 0 on [0,1]}.
Then P is a non-normal cone on E. Let X = [0, 1] and let d : X <X — E be defined by

d(x, Y)(t) =|x—y|#(t) where ¢(t)>0 is an arbitrary fixed function. Consider the

functions f, g : X — X defined by fx = and gx = g and take arbitrary a.e (1, g].

w | x

Consider the sequence {xn} = {%}, n €M, since limfx, = limgx, = 0 = g0,

nN—o0

therefore, f and g satisfy the (CLRg) property. Also x = 0 is the unique common fixed

point.
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