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Abstract

In this paper, we establish some fixed point results for fuzzy mappings in a complete
dislocated b-metric space. Our results generalize and extend the results of Joseph et
al. (SpringerPlus 5:Article ID 217, 2016). We also give examples to support our results,
and applications relating the results to a fixed point for multivalued mappings and
fuzzy mappings are studied.
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1 Introduction and preliminaries

Fixed point theory plays an important role in various fields of mathematics. It provides
very important tools for finding the existence and uniqueness of solutions. The Banach
contraction theorem has an important role in fixed point theory, and it has become very
popular due to iterations which can be easily implemented on the computers. The idea
of a fuzzy set was first laid down by Zadeh [2]. Later on Weiss [3] and Butnariu [4] gave
the idea of a fuzzy mapping and obtained many fixed point results. Afterward, Heilpern
[5] initiated the idea of fuzzy contraction mappings and proved a fixed point theorem for
fuzzy contraction mappings which is a fuzzy analogue of Nadler’s [6] fixed point theorem
for multivalued mappings.

Recently, Beg et al. [7] proved the result concerning the existence of fixed points of a
mapping satisfying locally contractive conditions on a closed ball (see also [8—16]). It is also
possible that the mapping satisfies locally contractive conditions on a sequence contained
in a closed ball in M. One can obtain fixed point results for such a mapping by using the
suitable conditions.

The notion of dislocated topologies has useful applications in the context of logic
programming semantics (see [17]). A dislocated metric space (metric-like space) (see
[18, 19]) is a generalization of partial metric space (see [20]). Aydi et al. [21] established
a fixed point theorem for set-valued quasi contraction in b-metric spaces. Nawab et al.
[22] introduced the new concept of dislocated b-metric space as a generalization of met-
ric space and established to prove some common fixed point results for four mappings
satisfying the generalized weak contractive conditions in a partially ordered dislocated
b-metric space.
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In this paper, we obtain a fixed point and a common fixed point for fuzzy mappings for a
generalized contraction on a closed ball in a complete b-metric space. An example which
supports the proved results is also given. We give the following definitions and results
which will be needed in the sequel.

Definition 1.1 ([22]) Let X be a nonempty set. A function dy, : X x X — [0, 00) is called
dislocated b-metric (or simply dj,-metric) if, for any x,y,z € X and b > 1, the following
conditions hold:
(i) Ifdp(x,y)=0,thenx=y;
(il) dw(x,y) = dw(y,x);
(iii) dip(x,y) < bldi(x,2) + dw(2,)].

The pair (X, dp) is called a dislocated b-metric space. It should be noted that the class of
dy, metric spaces is effectively larger than that of d; metric spaces, since dy, is a d; metric
when b = 1.

It is clear that if dy,(x, y) = O, then from (i), x = y. But if x = y, dj,(x, y) may not be 0. For

x€Xande>0,Bx,e)={yeX:dpy) <e}isaclosed ball in (X, dj).
Example 1.2 If X = R*U{0}, then dj,(x, y) = (x +y)? defines a dislocated b-metric dj, on X.

Definition 1.3 ([22]) Let (X, dy) be a dislocated b-metric space.
(i) A sequence {x,} in (X,d}) is called Cauchy sequence if, given ¢ > 0, there
corresponds 1y € N such that, for all n,m > ny, we have djp(x,,,%,) < € or
1imy, 10— 00 @i (X1, %) = 0.
(i) A sequence {x,} dislocated b-converges (for short dj,-converges) to x if
lim,,_, o0 djp(x,,,%) = 0. In this case x is called a dj,-limit of {x,}.

Definition 1.4 Let K be a nonempty subset of dislocated b-metric space X, and let x € X.
An element y, € K is called a best approximation in K if

dp(x,K) = dip(x,50), where dj(x, K) = inlg dpp(x,y).
ye

If each x € X has at least one best approximation in K, then K is called a proximinal set.
We denote by P(X) the set of all proximinal subsets of X.

Definition 1.5 The function Hy, : P(X) x P(X) — R*, defined by

Hay (A, B) = max | sup diy(a, B), supdiy (4, v,
eB

acA

is called dislocated Hausdorff b-metric on P(X).

A fuzzy set in X is a function with domain X and values in [0, 1], F(X) is the collection
of all fuzzy sets in X. If A is a fuzzy set and x € X, then the function value A(x) is called
the grade of membership of x in A. The «-level set of a fuzzy set A is denoted by [A], and
defined as follows:

[A], = {x:A(x) > a}, where « € (0, 1],

[Alp = {x (Ax) > 0}.
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Let X be any nonempty set and Y be a metric space. A mapping T is called fuzzy mapping
if T is a mapping from X into F(Y). A fuzzy mapping T is a fuzzy subset on X x Y with
membership function T'(x)(y). The function T'(x)(y) is the grade of membership of y in
T (x). For convenience, we denote the a-level set of T'(x) by [Tx], instead of [T'(x)], [23].

Definition 1.6 ([23]) A point x € X is called a fuzzy fixed point of a fuzzy mapping T :
X — F(X) if there exists « € (0, 1] such that x € [Tx],.

Lemma 1.7 Let A and B be nonempty proximal subsets of a dislocated b-metric space
(X,dw). Ifa € A, then

d(a,B) < H(A, B).

Lemma 1.8 Let (X, dy) be a dislocated metric space. Let (P(X), Hy, ) be a dislocated Haus-
dorff b-metric space. Then, for all A, B € P(X) and for each a € A, there exists b, € B satis-

Jying

dip(a, B) = dip(a, ba),
then

Hy, (A, B) > dip(a, by).

2 Main results

Theorem 2.1 Let (X,dy,) be a complete dislocated b-metric space with constant b > 1. Let
T : X — F(X) be a fuzzy mapping, and let xy be any arbitrary point in X. Suppose there
exists a(x) € (0,1] for all x € X satisfying the following conditions:

Hy, ([Txla() [TY]ae))

< ardp (%, [TX¥law) + a2di (9, [TVat)) + asdi (% [TVlaw) + aadp (v, [ Txlaw)
dpp (%, [Tx)a ) (1 + dip (%, [TX]a(x)

+asdp(x,y) + ag (2.1)
1+dp(x,y)
and
dpp (%0, [Tx0la(xg)) < (1 —bu)r (2.2)
Sor all x,y € By, (xo,1), r >0 and bu < 1, where . = %. Also, a; > 0, where i =

1,2,...,6 with bai + a, + b(1 + b)as + b(as + ag) < 1 and ZL a; < 1. Then there exists x* in
By, (x0,7) such that x* € [Tx*]q(x+).

Proof Let x( be any arbitrary point in X such that x; € [Tx¢]q(x,). Consider the sequence

{x.} of points in X such that x,, € [Tx,_1]a(x,_,)- First we show that x, € By, (xo, ) for all

Xn-1

n € N. Using (2.2), we get

dyp(x0,%1) = dip (%0, [Tx0)a(xg)) < (1 —bu)r<r,
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which implies x, € By, (xo, 7). Let X2, %3, ...,%; € By, (%o, 7),j € N. Now, by using Lemma 1.8,

we get

dip (%), %741) < Hy,, ([ij—l]a(xj_l)r [ij]a(x,))
< ardp (%1, [Tx/-l]a(x,»,l)) + asdp (%), [ij]a(x,))
+ asdp (-1, [ij]a(x,)) + asdpp (%), [ij-l]a(x,,l))
+ asdlb(xj—l,xj)

A (-1, [Tx-1]aeg ) (L + dip (-1, [Txj-1] ;1))
1+ dp(xj-1, %))

+ dg

= dldlb(xj—lyxj) + a2dlb(xj;xj+l) + ﬂ3dlb(xj_1,xj+1)
+ a4dlb(xj:xj) + ﬂsdlh(xj—bxj)

dpp (%1, %) (1 + dyp(x_1, %7))
1+ dip(x-1, %))

de

< ardip(%j-1,%) + ardip (%), j1) + bas[dp (-1, %))
+ dlb(xj,x/+1)] + asdip(xj-1, %)) + aedip(x-1, %)),

ﬂl+bﬂg+d5+d6

dip (%, %j41) < dip (%1, %;).

1 - (ay + bas)
Then we have

diy (%, %j:1) < pdpp(xj-1,%)). (2.3)
Continuing in this way and by using (2.3), we have

dip(xj,%j1) < (W dip(x0,%1), jEN. (2.4)
Now,

(%0, %j41) < bdip (0, 1) + D2y (x1,%2) + - - + U dljy (x5, %741)
< bdyy(x0, 1) + b (i (%0, 1)) + - -+
+ U (dlb(xo,xl)) by (2.4)
_ b - (™)

d ) ’
" (%0, %1)
b(1 - (buy+!
dip (0,711 < %b‘;“u(l —br<r by(22),

which implies x;,.; € By, (xo,7). Hence, by induction x, € By, (xo,7) for all # € N. Now

inequality (2.4) can be written as

dip (% 2%n41) < 1" (dip(xo,%1))  forallmeN. (2.5)
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Now, for any positive integers m, n (n > m), we have

iy %n) < b(dip K %m11)) + b7 (dipKma1s Xmi2)) + -+
+ D" (dip (-1, %))
< b dpp(xo, 1) + bP " i (x0,1) + -+
+ 0" dyy (%0, 1) by (2.5)
<bu"(1+bp+--+ b W dyy (%0, %1)

bu™
1-bu

=

dip(x9,%1) > 0 asm — oo.

Hence {x,} is a Cauchy sequence in By, (xo,r). As By, (o, r) is complete, there exists z € X
such that x, — z as n — 0o0. Now, by Lemma 1.7 and (2.1), we get

dp (2 [T2la()) < b[di(z %ni1) + dip(Xns15 (T2 ]

<b
< b[dp(2 %n1) + Hapy ([ Tnlatn)s [T2laia) ]
< I:dlb(z; %ni1) + a1 (%, [Tonlaten)) + @2dip (2 [T2laz)

+ asdip (%, [T2la() + asdip (2, [ Tnlaen)) + asdip (%, 2)

v a A Xy [T a(en)) (X + dip (X, [T ax))
¥ 1+ dip(xn,2) ’

Taking limit » — oo, we get
(1 —b(ay + ﬂg))dlb (z, [Tz]a(z)) <0.
So, we get
z € [TZ]y(y).
Hence, z € X is a fixed point. O

Theorem 2.2 Let (X, dy,) be a complete dislocated b-metric space with constant b > 1. Let
S, T : X — F(X) be two fuzzy mappings, and let xo be any arbitrary point in X. Suppose
there exist as(x),ar(x) € (0,1] for all x € X satisfying the following conditions:

Hyy, ([Txar (> [SY)as)) < ardin (% [ T¥lar ) + @2din (9 [SYlas()

+ asdpy (% [Y)ag) + aadp (3 [T¥)ar ) + asdp(x,) (2.6

and

dip (%0, [TH0]a(xg)) < (1 = bo)r (2.7)

S, baz+bag+2
Sor all x,y € By, (x0,7), r >0 and by < 1, where |1 = %. Also, a; > 0, where

i=1,2,...,6 with (a1 +a2)(b+ 1) + b(as + as)(b + 1) + 2bas < 2 and Z?:l a; < 1. Then there
exists x* in By, (xo, 1) such that x* is a common fixed point of S and T.
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Proof Let xo be any arbitrary point in X such that x; € [Txg]s;(x,)- Consider the sequence
{x,} of points in X such that xy;,1 € [Txi]a(xy;) %2i+2 € [S¥2i41]a(xy;,) fOr i =0,1,2,.... First
we show that x,, € By, (x0,7) for all # € N. Using (2.7), we get

dyp(%0,%1) = dip (%0, [Tx0latx)) < (1 = bu)r<r,

which implies x; € W. Let x5,%3,...,% € W, jeN.If j=2i+ 1, where i =
0,1,2,..., ’_71 Now, by using Lemma 1.8, we get
A (%211, %2i22) < Hayy ([T%i) () [Sx2i+l]a(x2i+1))
< ard (i, [ Toi)a(ryy) ) + G2 (%2415 [S¥2i41 lar(wors1))
+ azd (%2, [S%2i1 lateoinr)) + ad (%211, [T2ilaxsp))
+ asd(x2i, %2i41)
< ard(x2i, %2i11) + A2d(X2;11, %2142) + A3 (%2;, X2i12)
+ agd(x2i41, %2i41) + asd(x2i, Xi11)
< ard(xa;, %2i11) + A2d (%2411, %2142)

+ d3b[d(x2i, %aiv1) + d(%is1, x2i+2)] + asd(x2i, %2i41)-
Now, we have

a + bﬂg + ds
A (X241, %2i42) <

————d(%9;, X9:41)- 2.8
S 1= (ay + bas) (%245 X2i41) (2.8)

Similarly, by symmetry, we have

A (%2142 %2i1) < Hayy ([S%2i01atennr)r [ TH2i]a(00))
< ard(%2is1, [S%2i01 auminn)) + @28 (%205 [ T2
+ azd (%2i1, [ T2y ) + aad (%20, [S%2i1 latasn))
+ asd(x2i41,%2;)
< ard (%2141, %2i02) + A2d(X0i, X2141) + A3 (%2541, %2i1)
+ agd(x2;, %2i42) + Asd(X2i41, %2;)
< ard(x2i41,%2i42) + a2d(X0i, %2141)

+ d4b[d(x2i,x21+1) + d(x2i+1’x2i+2)] + asd(x2i41,%2)-
So, we have

as +bay + as

App (%2142, %2i41) < d (%4 %2i41)- (2.9)

1— (a1 + bay)
Adding (2.8) and (2.9), we get

a + as + bas + bay + 2as

A (X2is1,%2i02) <

(%2 %2i41)- 2.10
T 2—(a1 +ay + basz + bay) (e2ir %2iv1) ( )
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ai +ay + basz + bay + 2as

1
" 2— (a1 + ay + bas + bay) <Z’

then, by (2.10), we have

dip (X1, %2i42) < pd(xa;, %2i41)- (2.11)
Similarly, if j = 2i + 2, where i = 0,1,2,..., 1%2, we have

(%2142, %2i43) < 1d(x2:41, %2i42)- (2.12)
Now, by (2.11)

dip(Xaie1,%0i42) < W2 iy (0, %1). (2.13)
Also, by (2.12)

dip(%ais2s %2i43) < W2 dpy (0, %1). (2.14)
By combining (2.13) and (2.14), we get

dpp (%, %741) < wdp(x,x,) for alljeN. (2.15)
Now,

dyp(x0,%j1) < bdjp (%0, %1) + b2y (%1, %) + -+ + U (7, %541
< bd(xg,x1) + bzu(a’lb(xo,xl)) oo
+ D (dp(xo,x1)) by (2.15)
_ b - (buy*)

" dpp (%0, %1),
b(1 - (buy+t
dp(x0,%j41) < %buu)})u(l —bu)r<r by(2.7)

which implies x;,; € By, (xo,7). Hence, by induction x, € Bg, (xo,7) for all # € N. Now
inequality (2.15) can be written as

Ay (s %ps1) < 1" (dip(%0,%1))  forallm e N. (2.16)
Now, for any positive integers m, n (n > m), we have

dlb(xm;xn) =< b(dlb(xm,xrrul)) + bz(dlb(xm+l1xm+2)) +--
+ b (dlh(xn—ly xn))

< bu"dp(x0,%1) + szm+1dlb(x0,x1) +--
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+ """ gy (w0, 1) by (2.16)

<bu"™(1+bp+ -+ " dy (0, %1)

m

1-bu

=< dip,(x9,%1) — 0.

Hence, {x,} is a Cauchy sequence in By, (xo, r). As By, (xo, r) is complete, there exists z € X
such that x, — z as n — 0o. Now, by Lemma 1.7 and (2.1), we prove z € X to be the

common fixed point of S and 7.

A (2, [S2lat) < b[di (2 %2ne1) + dip(%2ns1, [SZlata) |

<b
< b[dip(z %3m01) + Hapy ([Tx2n] (e [SZaz)) ]
< b[di(z %3m1) + ardip (%om [T2n)atey,)) + A20 (2 [S2la)

+ asdpy (%an [SZ)a(n) + aadip (2 [ Tronlates,)) + A5dip(*2m:2) .
Taking limit » — oo, we get
(1-blaz + a3))di (2, [Sz]a) <O.
So, we get
z € [SZ]u(z).

This implies that z € X is a fixed point of S. Similarly, we can prove that z is a fixed point

of T. Hence, z is a common fixed point of S and T. g

Example 2.3 Let X = Q" U {0} and dj(x, y) = (x + y)?, whenever x,y € X, then (X, dp) is a
complete dislocated b-metric space with b > 1. Define a fuzzy mapping 7' : X — F(X) by

1, 0<t<ux/4
1/2, x/d<t<x/3
1/4, x/3<t<x/2|
0, x/2<t<1

For all x € X, there exists «(x) = 1 such that

[Tx]a(x) = |:0, Z]

Consider xo = 1 and r = 4, then By, (xo,7) = [0,1]. Let a; = %, a = 55, 43 = 35, A4 = 35

1 1
as = g5, 6 = z5-Lhen

o (T () < AN AR YA
dy, Klo(x) LLY la(y) - 10 x 4 20 Y 4 30 * 4

1 x\2 1( P 1 [(+5A+@x+%)?
*Zo(yW)*W‘y *E( T+ ()2 >




Shoaib et al. Fixed Point Theory and Applications (2018) 2018:2

and
dip (%0, [ TX0Jatwy)) < (1 = bpo)r,

where

(ﬂl + bﬂg +ds + 616) 1

1= (ay+ bas) b
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Since all the conditions of Theorem 2.1 are satisfied, there exists 0 € By, (xo, ) which is

the fixed point of T

Example 2.4 Consider X = {0,1,2}. Let dj, : X x X — [0, 00) be the mapping defined by

x=yandx,y € {0,1},

x=yandx,y € {2},

xZyandx,y € {0,2},
xZyandx,y € {0,1},
x#yandx,y € {1,2}.

dp(x,y) =

W= = o= ae O

It is clear that d is a complete dislocated b-metric space with the constant b = %. Note that

d(2,2) #0, so d is not a b-metric and also d is not a metric. Consider xy = 1 and r = 1, then

By, (x0,7) = 0. Define the fuzzy mapping S, T : X — F(X) by

3. ¢=0
TO) () =1 ¥ ’
(T0)(®) 0 t-12,
0, t=0,1,
(TH)(@®) = 5
) :27
0, t=0,2,
T2)(¢t) =
CECES

and

(S0)() = (S1)(8) = (S2)(8) = } ¥’

0, t=1,2.

Define ag(x) = ar(x) = a, where a € (0, %]. Now we have

{0}! x=0,
[Txlorw = § 2}, x=1,
{1}! X = 2:

and

[Sx]as) = {0} forallx e X.

3. t=0,
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For x,y € X, we get

H({0},{0}) =0, y=0,
H([Sx]as(x)’ [Ty]aT(y)) = H({O}’ {2}) = %’ y=1
H({0},{1) =1, y=2

Letﬂ1=a2=i, as = 0, a;;:%, as = 0, we canseethatbu:%<1,whereu:

ay+ag+baz+bag+2as _ 5 ) . .
@ty hastbas = 7 Also, a; > 0, where i = 1,2,...,6 with (a; + a2)(b + 1) + b(as + as) X

(b+1)+2bas = % <2and Zil a; < 1. It easy to prove that condition (2.6) in Theorem 2.2
holds. Then there exists 0 € [Sx]usx) N [TV]ar()-

3 Application
In this section, we indicate that Theorem 2.1 and Theorem 2.2 can be utilized to derive a
common fixed point for a multivalued mapping in a dislocated b-metric space.

Theorem 3.1 Let (X,dy) be a complete dislocated b-metric space with constant b > 1.
Suppose that R : X — P(X) are two multivalued mappings satisfying the following condi-
tions:

Hyg, (Rx, Ry) < ardp(x, Rx) + axdy(y, Ry) + asdy(x, Ry)
dpp (%, Rx)(1 + dyp(x, Rx))

+ aygdpp(y, Rx) + asdip(x, y) + ae (3.1)
1+dp(x,y)
and
dip(x0, Rxo) < (1 — bu)r (3.2)
Sor all x,y € Bgy, (x0,7), r >0 and by < 1, where . = %. Also, a; > 0, where i =

1,2,...,6 with bay + a; + b(1 + b)as + b(as + ag) < 1 and Zié:l a; < 1. Then there exists x* in
By, (x0,7) such that x* € Rx*.

Proof Let o : X — (0,1] be an arbitrary mapping. Consider two fuzzy mappings T : X —
F(X) defined by

a(x), teERx,
0, t ¢ Rx.

(Tx)(t) =
We obtain that

[TX]o(x) = {t: Tx(t) > ot(x)} = Rx.

Hence, condition (3.1) becomes condition (2.1) in Theorem 2.1. This implies that there
exists z € X such that z € [Tz], () = Rz. (N

Theorem 3.2 Let (X,dy) be a complete dislocated b-metric space with constant b > 1.
Suppose that R, G : X — P(X) are two multivalued mappings satisfying the following con-
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ditions:
Hyg, (Rx, Gy) < ardp(x, Rx) + axdy(y, Gy) + asdp(x, Gy)
+ aady(y, RX) + asdy(x, y) (3.3)

and

dpp (%0, Rxo) < u(1—bp)r (2.7)
Jor all x,y € By, (xo,7), r >0 and by < 1, where p = %. Also, a; > 0, where
i=1,2,...,6 with (a; +a)(b + 1) + blaz + a4)(b + 1) + 2bas < 2 and Zle a; < 1. Then there
exists x* in By, (xo, 1) such that x* is a common fixed point of R and G.

Proof Leta : X — (0,1] bean arbitrary mapping. Consider two fuzzy mappings S, 7" : X —
F(X) defined by

_Jax), teRx,
(S%)(e) = { 0, té¢Rx,
_Jalk), teGy,
() = {o, t ¢ Gx.

We obtain that

[Sxla@ = {£: Sx(t) > a(x)} = Rx
and

[Txlag = {¢: Ta(t) > a(x)} = Gx.

Hence, condition (3.3) becomes condition (2.6) of Theorem 2.2. This implies that there
exists z € [Sz]u) N [TZ]a(z) = Rz N Gz. O

4 Conclusion

In the present work we have shown the new concept of fuzzy mappings in a complete
dislocated b-metric space. We have also obtained fixed point and common fixed point
results for fuzzy mappings in a complete dislocated b-metric space. Our results generalize
and extend the concept of Joseph et al. [1] and references therein. We have also given
examples to support our results, showing that d is a complete dislocated b-metric space
but is not b-metric and metric space. Finally, we related the results to a fixed point for
multivalued mappings and fuzzy mappings.

Acknowledgements

This project was supported by the Theoretical and Computational Science (TaCS) Center under Computational and
Applied Science for Smart Innovation Cluster (CLASSIC), Faculty of Science, KMUTT. PK acknowledges the financial
support provided by King Mongkut's University of Technology Thonburi through the “KMUTT 55th Anniversary
Commemorative Fund”. SP supported by Rajamangala University of Technology Rattanakosin Research and Development
Institute, Rajamangala University of Technology Rattanakosin (RMUTR).



Shoaib et al. Fixed Point Theory and Applications (2018) 2018:2 Page 12 of 12

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors contributed equally and significantly in writing this paper. All authors read and approved the final manuscript.

Author details

Department of Mathematics and Statistics, Riphah International University, Islamabad, 44000, Pakistan. ?Theoretical and
Computational Science Center (TaCS), Science Laboratory Building, Faculty of Science, King Mongkut's University of
Technology Thonburi (KMUTT), 126 Pracha-Uthit Road, Bang Mod, Thung Khru, Bangkok, 10140, Thailand. *Department
of Mathematics, Faculty of Liberal Arts, Rajamangala University of Technology Rattanakosin (RMUTR), 264 Chakkrawat
Road, Chakkrawat, Samphanthawong, Bangkok, 10100, Thailand.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Received: 7 April 2017 Accepted: 15 December 2017 Published online: 05 January 2018

References
1. Joseph, JM, Roselin, DD, Marudai, M: Fixed point theorem on multi-valued mappings in b-metric spaces. SpringerPlus
5, Article ID 217 (2016)
. Zadeh, LA: Fuzzy sets. Inf. Control 8(3), 338-353 (1965)
. Weiss, MD: Fixed points and induced fuzzy topologies for fuzzy sets. J. Math. Anal. Appl. 50, 142-150 (1975)
. Butnariu, D: Fixed point for fuzzy mapping. Fuzzy Sets Syst. 7, 191-207 (1982)
Heilpern, S: Fuzzy mappings and fixed point theorem. J. Math. Anal. Appl. 83(2), 566-569 (1981)
. Nadler, BS: Multivalued contraction mappings. Pac. J. Math. 30, 475-488 (1969)
. Beg, |, Arshad, M, Shoaib, A: Fixed point on a closed ball in ordered dislocated metric space. Fixed Point Theory 16(2),
195-206 (2015)
8. Arshad, M, Shoaib, A, Vetro, P: Common fixed points of a pair of Hardy Rogers type mappings on a closed ball in
ordered dislocated metric spaces. J. Funct. Spaces 2013, Article ID 638181 (2013)
9. Arshad, M, Shoaib, A, Abbas, M, Azam, A: Fixed points of a pair of Kannan type mappings on a closed ball in ordered
partial metric spaces. Miskolc Math. Notes 14(3), 769-784 (2013)
10. Arshad, M, Azam, A, Abbas, M, Shoaib, A: Fixed points results of dominated mappings on a closed ball in ordered
partial metric spaces without continuity. UPB Sci. Bull,, Ser. A 76(2), 123-134 (2014)
11. Hussain, N, Arshad, M, Shoaib, A, Fahimuddin: Common fixed point results for ee-yr-contractions on a metric space
endowed with graph. J. Inequal. Appl. 2014, Article ID 136 (2014)
12. Shoaib, A, Arshad, M, Ahmad, J: Fixed point results of locally contractive mappings in ordered quasi-partial metric
spaces. Sci. World J. 2013, Article ID 194897 (2013)
13. Shoaib, A, Arshad, M, Kutbi, MA: Common fixed points of a pair of Hardy Rogers type mappings on a closed ball in
ordered partial metric spaces. J. Comput. Anal. Appl. 17, 255-264 (2014)
14. Shoaib, A: - dominated mappings and related common fixed point results in closed ball. J. Concr. Appl. Math.
13(1-2), 152-170 (2015)
15. Phiangsungnoen, S, Sintunavarat, W, Kumam, P: Common «a-fuzzy fixed point theorems for fuzzy mappings via
Br-admissible pair. J. Intell. Fuzzy Syst. 27(5), 2463-2472 (2014)
16. Phiangsungnoena, S, Kumam, P: Fuzzy fixed point theorems for multivalued fuzzy contractions in b-metric spaces.
J.Nonlinear Sci. Appl. 8, 55-63 (2015)
17. Hitzler, P, Seda, AK: Dislocated topologies. J. Electr. Eng. 51(12), 3-7 (2000)
18. Karapinar, E, Piri, H, Alsulami, HH: Fixed points of modified F-contractive mappings in complete metric-like spaces.
J.Funct. Spaces 2015, Article ID 270971 (2015)
19. Ren, Y, Li, J, Yu, Y: Common fixed point theorems for nonlinear contractive mappings in dislocated metric spaces.
Abstr. Appl. Anal. 2013, Article ID 483059 (2013)
20. Matthews, SG: Partial metric topology. Ann. N.Y. Acad. Sci. 728, 183-197 (1994). Proc. 8th Summer Conference on
General Topology and Applications
21. Aydi, H, Bota, M-F, Karapinar, E, Mitrovi¢, S: A fixed point theorem for set-valued quasi-contractions in b-metric spaces.
Fixed Point Theory Appl. 2012, Article ID 88 (2012)
22. Hussain, N, Roshan, JR, Paravench, V, Abbas, M: Common fixed point results for weak contractive mappings in
ordered dislocated b-metric space with applications. J. Inequal. Appl. 2013, Article ID 486 (2013)
23. Azam, A: Fuzzy fixed points of fuzzy mappings via a rational inequality. Hacet. J. Math. Stat. 40(3), 421-431 (2011)

NO AW



	Fixed point results for fuzzy mappings in a b-metric space
	Abstract
	MSC
	Keywords

	Introduction and preliminaries
	Main results
	Application
	Conclusion
	Acknowledgements
	Competing interests
	Authors' contributions
	Author details
	Publisher's Note
	References


