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Abstract. This paper introduces self maps satisfying (CLR¢) and (CLRyg) property in Modified
Intuitionistic Fuzzy Soft Metric Space (MIFSMS). Moreover, we have also extended common
fixed point theorems for weakly compatible maps satisfying common limit range property in the
setting of MIFSMS. We have also given an application utilising our new results.
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1. INTRODUCTION

To deal with uncertainty Zadeh [15] presented Fuzzy Sets that includes the mem-
bership function only. Further K.T. Atanassov [1] gave Intuitionistic Fuzzy Set to
overcome the limitations of Fuzzy sets. Moreover, in case of data consisting of
parameters, Molodstov [13] gave Soft Sets to deal with the uncertainties. Das and
Samanta [4, 5] applied the concept of soft sets to metric spaces and hence presented
Soft Metric Spaces utilizing soft points of soft sets. Maji et al [12], in 2001, intro-
duced Fuzzy Soft Sets. Beaula and Gunaseli [2] applied the metric space concept to
Fuzzy Soft Sets and introduced Fuzzy Soft Metric Spaces using fuzzy soft point and
defined some of its properties.

Saadiat et al [ 14] gave another important concept of Modified Intuitionistic Fuzzy
Metric Spaces by using continuous f—representable norm. Saadiat et al [14] also
gave fixed point results for compatible and weakly compatible maps in Modified
Intuitionistic Fuzzy Metric Spaces. The soft metric space (in short, SMS) was a
result of employing the soft set theory to metric space by Das and Samanta [4-0].
Later on, various FPT’s were stated and proved by different researchers in SMS.
Vishal and Aanchal [9] introduced Modified Intuitionistic Fuzzy Soft Metric Space
(MIFSMS) and proved the fixed point theorems in its settings. S. Chauhan et al. [3]
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uses the common limit range property to gave some fixed point theorems for weakly
compatible maps in modified intuitionistic fuzzy metric spaces.

The main objective of our paper is to introduce common limit range property and
fixed point theorems for two pairs of self maps satisfying the above said property in
the setting of MIFSMS.

2. PRELIMINARIES

The following section includes the basic definitions and results already proved in
the literature that will be the foundation of our new results.

In this section, X is taken as universe, U represents the parameter set, U is taken
as the absolute soft set and SP(X) denotes the collection of all the soft points of X.

Definition 1 ([ 13, Definition 2.1]). Soft set is a pair (S,U) on a universe X, where
U represents the parameter set and S defines the map from U to power set of X i.e.
S:U — P(X).

Definition 2 ([5, Definition 2.2.1]). A soft metric space is a 3-tuple (X,z,U),
where the soft metric i is defined from SP(X) x SP(X) to R(U). Here, R(U) is the
set containing non-negative soft real numbers and ji satisfies the given conditions for
all it , Ve, , Wey € SP( ')~

(@) A(de, , ve,) >
(i) a(ie,,ve,) = 0 1ff e, = Veys
(ili) [i(ide, ,Ve,) = f(Vey, e, )5
(V) B(ite,,Ve,) < fi(fley s Wey) + H(Wey, Ve, )-

Definition 3 ([12, Definition 2.1]). Fuzzy soft set is a pair (S,U) over a universe
X, where U represents the parameter set and S defines the map from U to F(X), where
latter is the set containing fuzzy subsets in universe X i.e. S: U — F(X).

Definition 4 ([8, Definition 3.5]). A soft fuzzy metric space is the 3-tuple (X,
where soft fuzzy metric on X is given by map S : SP(X) x SP(X) x (0,00) —
satisfying the given condition for all i, , Ve, ,W,, € SP(X),s,t > 0:

(1) S(ite, ,Vey,t) >0,
(de,,Vey,t) = Liff e, =V,
(iil) S(ite,,Ve,st) = S(Vey,tle, 1),
(iv) S(ite,,Vey,t +5) > S(ie,, Wes 1) % S(Wey, Ve, S)s
(V) S(ie,,Ve,,-) 2 (0,00) — [0, 1] is continuous.

S, %),
[0,1]

Definition 5 ([14, Definition 1.6]). A modified intuitionistic fuzzy metric space
is given by 3-tuple (X,®p n,®), where X is any arbitrary set, M,N are fuzzy sets
from X2 x (0,0) to [0,1] satisfying M(p,q,t) +N(p,q,t) < 1 for all p,q € X and
t > 0, continuous 7—representable norm is given as ©® and @y v is a function from
X2 x (0,0) to L* fulfilling the given conditions for all p,q,7 € X and ¢,s > O:
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(i) Oy n(p.q,t) >1- Op;
(i) ®yun(p,g,t) =1+ iff p=g;
(111) mM,N(p7q7t) = GJM,N(q7p7[);
(iv) By n(p,q,t+5) >0 O@yN(p,1t),BunN(rq,5));
(V) ®yun(p,q,.): (0,00) — L* is continuous.
Here, modified intuitionistic fuzzy metric Wy y 1s given as

OmnN(p,q,t) = (M(p,q,t),N(p,q.t))-

Definition 6 ([7, Definition 2.1]). Amap S: X — IF U where X is an arbitrary set
and IFY is the set consisting of all the intuitionistic fuzzy subsets of U, then S is a
function defined for every a € X as S(a) = {< Us ls(a)s Vs(a) > U € U}, where degree
of association and non association is given by yig(4) and Vg, respectively.

Definition 7 ([7, Definition 4.1]). A map @ defined from (L*)? to L* is a triangular
norm (¢ — norm) if it satisfies the given conditions:
(i) O(p,1+) =p, forall pe L*;
(i) ©(p,q) =O(q,p), forall (p,q) € (L*)*;
(iii) ®(p,O(q,r)) =O(O(p,q),r), forall (p,q,r) € (L*)*;
(iv) p<p'andg<q' = O(p,q) <r- O(p,¢), forall (p,p',q,q') € (L*)*.

Definition 8 ([7, Definition 4.3]). A continuous f—representable norm is a con-
tinuous # — norm ® on L* iff it implies the existence of a  — conorm ¢ on [0, 1], which
is continuous, so that

®(p7Q) = (pl *417P2<>QZ)7
for all p = (p1,p2) and g = (q1,92) € L*.

Definition 9 ([9, Definition 3.3]). A MIFSMS is a 3-tuple (X,®y n,®), where
X is any set, M and N are soft fuzzy sets, ® is a continuous #—representable norm,
Oy v is a mapping from SP(X) x SP(X) x (0,00) to L* so that the given assertions
are satisfied for all p,,,g,,, 7., € SP(X) and s,7 > 0:

() ®yN(PeysGesst) >1 Opss

(11) mM,N(ﬁE]véEpt) =1z iffﬁel = qez;

(iii) @y N (PeysGerst) = OmN(Geys Peyst):

(V) ®yN(Pe;rGerst +5) 21 O@pN(PeysTesst),BuN(Fess GersS)):

(V) ®yN(PeysGe,,-) : (0,00) = L* is continuous.
Then, @y y is called MIFSM on X. Here the level of closeness, non closeness
between p,,,Ge, W.I.t. 1 is given by the maps M (P, ,Ge,,t) and N(Pe,,Ge,,t) respect-
ively and metric ®y n is given as

mM,N(ﬁelaqez?I) = (M(ﬁel76782’t)7N(ﬁ€17q627t))'

Remark 1 ([9, Remark 3.1]). The function M(p,,,§e,,t) is increasing and the func-
tion N(Pe,,Ge,, 1) is decreasing in a MIFSMS X, for all p,,,g., € SP(X).
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Example 1 ([9, Example 3.1]). Consider (X,u) be a soft metric space and M, N be
soft fuzzy sets on SP(X) x SP(X) x (0,0) as given below:
mM,N(ﬁa 7q€27t) = (M(p_€1 7qez7t)7N<[_)el 7q£’27t))
= < ht" Mu(Pe, ,Ge,) >
ht" + m.u(p_el 757@2) "ht" + m:u(p_el +Ge> )

for all h,r,m,n € RT;0O(F,5) = (F151,min(F, + §,1)) for all 7 = (F,7,) and § =
(51,52) € L*. The above (X, @ v, ®) serves as an example of a MIFSMS.

Lemma 1 ([9, Lemma 3.3)). Consider (X,®pyy,®) be a MIFSMS. Then
Oy N(PesGeyt) is increasing with respect to t > 0 in (L*,<;+) for all p,,,Ge, €
SP(X).

Definition 10 ([9, Definition 3.4]). Consider (X,®y y,®) be a MIFSMS. @ y is
called continuous on SP(X) x SP(X) x (0,00) if

JEEOGM,N(ﬁqu_e,,Jn) = mM,N(ﬁel 7qez)t)7
where {(p.,,d.,,t:)} is a sequence converging to (pe, ,Ge,,t)-

Lemma 2 ([9, Lemma 3.4]). For (X,®yn,®) be a MIFSMS, then @y v is con-
tinuous on SP(X) x SP(X) x (0,0).

Definition 11 ([9, Definition 4.1]). The open ball in a MIFSMS (X,®y v, ®) is
defined by B(p,,,a,t), having center j,, € X and radius 0 < ot < 1 for any 7 > 0,

B(ﬁﬁaa?t) = {qez ex: mMJV(ﬁelvqez?t) >rx (NS(OL),(X)}.

Theorem 1 ([9, Theorem 4.1]). Every open ball B(p,,,Q.,t) in MIFSMS is an open
set.

Remark 2 ([9, Remark 4.1]). The topology procured by MIFSM @y on X in
MIFSMS (X,®y v, ®) is defined as

Tuny ={Y C X : forevery p,, €Y, there existz >0 and o € (0,1)]|
so that B(p,,,a,t) CY}.
Theorem 2 ([9, Theorem 4.2]). A MIFSMS (X,®y n,®) is a Hausdorff space.

Theorem 3 ([9, Theorem 4.4]). If (X,®y n,®) be MIFSMS and Tty y is a topology
on X. Then pe, — pe, iff

lim GSM7N(p_e,,ap_e1 7t) = IL*
n—oo
for sequence {pe, } in X.

Definition 12 ([9, Definition 4.3]). Consider (X,®y y,®) be MIFSMS and {p,, }
be any sequence in X, then
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1. the sequence is Cauchy iff for every ¢ > 0, there exist n, € N so that
nlaiglmeyN(p_en 9 p_en+m7t) = 1L*
for each n,m > n,,.
2. the sequence converges to p iff for every ¢t > 0,

lim mM,N(pen,ﬁ,t) = 1=.
n—oo
Lemma 3 ([10, Lemma 3.1]). Consider (X,®y n,0) be a MIFSMS and for all
PersGe, €SP(X), 1>0,0< k<1, (2.1) holds, ie.
mM,N(ﬁel,qezakt) ZL* mM,N(ﬁelqupt)' (21)
Then pe, = Ge,.
Definition 13 ([ 10, Definition 3.2]). Consider two self maps A and S on MIFSMS
(X,®um N, ®). The maps are weakly compatible if
Ape, = Spe, = ASpPe, = SAPe,
for some p,, € SP(X).

3. MAIN RESULTS

In this section we are defining common limit range property in the setting of MIF-
SMS as follows:

Definition 14. A pair of self maps (¢,a) in a MIFSMS (X,®y n,®) satisfies
CLR, property, known as common limit range property in relation to q, if there exists
a sequence {p,, } in X so that (3.1) holds for some p € o(X) and t > 0,

lim mM,N(q)p_e,,,ﬁat) = lim mM,N((xP_en»ﬁ,t) = 1L*' (31)
n—yoo n—yoo

Definition 15. Two pairs of self maps (¢, ) and (1, ) in a MIFSMS (X, @y v, ®)
satisfies (CLRg) property, known as common limit range property in relation to o
and B, if there exists two sequences {p,, } and {g,, } in X so that (3.2) holds for some
heoX)NP(X)andt >0,

’}g?omM,N(¢ﬁe,,,h,t) = ,}LrgmM;N(ap_envh?t) = I}EEOGM-,N(nqeth)

. o (32)
= lim mMW(qun,h,l) = 17-.
n—oo

Example 2. Consider (X,®y y,0®) be a MIFSMS, where X = [0,00) and

1% 0) = (MA< - P 1]
(1. .p) = (M1, )N o)) = (P TR

for every 1,k € X and p > 0.
The self maps ¢ and o on X are defined as ¢(1) =1+ 1 and o(1) = 31, for every
1eX.
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Take a sequence {T,,} = {1+ 1} in X, then

Oy N (Pe,,3,p) = Oy n(0,,,3,p) = 17+, where 3 € (X) and p > 0. Thus the
maps ¢ and o satisfies (CLRy) property.

Example 3. Consider (X,®y y,0®) be a MIFSMS, where X = [3,27), ©(p,q) =
(P1g1,min{p> + g2, 1}), for every p = (p1,p2) and § = (§1,42) € L* with MIFSM ®
defined as follows for every 1,x € X,

o p X )
o(,k,p) = —, — ).
680~ (s ToE
Consider Y : L* — L* defined as Y(pi,p2) = (1/P1,0) for every p = (p1,p2) €
L* {0z+, 1;+). Let the self maps ¢, n, o and B defined as

¢®:{3 for T€ {3}U(11,27), ﬂ(T)={3 for 1€ {3}U(11,27),

21 for 3 <1< 11. 8 for3<1<11.

3 for1=3, 3 for1=23,
a(f)=<¢ 12 for3<i<Il, B(1)=<¢20 for3<1<1l,
Ul for 11 <1< 27. 1—8 for 11 <1<27.

Take sequences {1,, = 11+ %}, {k., = 3}, then we have

lim 9(1,) = lim a(t,,) = limn(%,,) = lim B(k,,) = 3 € a(X) NB(X).

n—soo

Hence, (0,a) and (0, B) satisfies CLRg property.

Definition 16. Two families of self mappings {9; }ic{12,3,...my and {0 }re(12,3,...n}
are said to be pairwise commuting if they satisfies the following conditions:
L. 0;0; = ¢,0; forevery i,j € {1,2,3,...,m},
2. ooy = oyoy forevery k,l € {1,2,3,...,n},
3. 0;04 = oyd; forevery i € {1,2,3,...,m} and k € {1,2,3,...,n}.

4. FIXED POINT THEOREMS

Before giving the fixed point theorems, we are going to state and prove a lemma
that will be used in our new theorems.

Lemma 4. Consider ¢,n, 0., be self maps on a MIFSMS (X,®pu n,®), satisfies
the following conditions:

1. pair (o,a) or (,B) exhibits common limit range property with respect to o.
or B respectively,

2. O(X) is strictly contained in B(X), or n(X) is strictly contained in a(X),

3. B(X) or a(X) is a closed subset of X,

4. for sequences {p.,} and {q.,} in X, either ©(q,,) is convergent whenever
B(Ge,) converges, or O(p.,) is convergent whenever o.(p,, ) converges,
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5. for a constant € € (0,1), (4.1) holds for every p,g € X and t > 0,
GSM,N(¢I5>11¢7,€¢) >r min{wMJV(ap_aBQ7I)7GM,N(¢p_>O‘p_vt)va,N(ncZ Bq_at)7
GSM,N(q)p_aBQJ)awM,N(nqu(‘p_J)}'

Then pairs (¢, ) and (M, B) exhibits common limit range property with respect to o
and B, more precisely known as (CLRyg) property.

“4.1)

Proof. Consider the pair (¢,01) exhibits (CLRy) property, that implies the exist-
ence of a sequence {p,, } in X so that (4.2) holds for h € o(X),

lim ¢p,, = lim ap,, = h. 4.2)
n—r n—soo
As ¢(X) C B(X) and B(X) is a closed subset of X, thus for every sequence {p,, } in X

implies the existence of a sequence {g,, } in X so that ¢p,, = Bge,. Thus (4.3) holds
for h € a(X)NP(X),

lim Bg, = 1im 0p,, = h. 4.3)

Overall, we have ¢0p,, — h, Op,, — h and BGe, — h. Now to claim that NGe, — h.
Substituting p = pe,, § = §., in inequality (4.1), we have

Oy N (0Pe,>NGe,,€) =1 Min{®uy N (Ape,,Be,,t), By N (OPe,, UPe, 1),
®m.N(MGe,> BGe,st); OmN(OPe,, BGe, 1),
®y.N(NGe,> APe, 1) }-

Let lim, e @y v (MGe,,1,t) = 11+, where [(# h) for all £ > 0. Then, taking n — oo,

we get
Oy (h,1et) > min{®y n(h,h,t), Oy n(h,ht),Byn(l,ht), Gy n(hht),
oun(l,ht)},
> min{1p, 1+, ®pn (LA, t), 1, ®pun (L h,t) Y,
> Oy (h,it).
Thus, by Lemma 3 = [. So, pairs (¢, c) and (1, ) satisfies (CLR,g) property. [
Now we are ready to prove our fixed point results, stated and proved as follows:

Theorem 4. Consider ¢,M, 0., B be self maps on a MIFSMS (X,® v, ©) satisfying
inequality (4.1) of Lemma 4. The pair of self maps (¢,a) and (n,B) possess a
coincidence point if they exhibit (CLRyg) property. Moreover, maps ¢,0,m and [3
possess a unique common fixed point if pairs (¢, o) and (0, B) are weakly compatible.

Proof. Since pair (¢, o) and (1, B) exhibit (CLRg) property, this implies the exist-
ence of two sequences {p,, } and {g,, } in X so that (4.4) holds for & € a(X)NB(X),

lim ¢p,, = lim ap,, = limng,, = lim Bg,, = h. “4.4)
n—soo n—soo n—soo n—soo
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Thus, oii = h and Bit = h, where ii,7 € X. Now to claim that ¢ii = o, substituting
p=iuand § =g, in (4.1), we have
O~ (0, NGe,,€1) > 1 min{®um (0, Bde, 1), Oprn (08, Ot 1), W1 N (NGe,, Be, 1)
mM,N((l)’Zv qun)t)7mM7N(nq6nvaﬁJ)}’
Taking n — oo, we get
COMVN((DIZ,B,SZ) > min{vaN( ) mMN( u f_l,l),mM,N(}_l,f_l,l),
(DM,N((D f_l 1),

mM’N(Q)IZ,]jl,EI) > min{lL*,GSM,N((])ﬁ,ﬁ,t), 1L*,mM’N(¢IZ,]jl,I), lL*},
Oy (9, het) > 1 @y y (9, h,1).

Thus, we have ¢it = h and so ¢it = ot = h, this implies that pair (¢, o) has i as its
coincidence point.
Claim that v = B, substituting p =i and § = vin (4.1), we have
mM,N(q)ﬁvn‘j: £t) ZL* min{mM,N(a’ﬁ7 B‘Z t)7mM,N(¢ﬁ7 aﬁv t) ’ mM.,N(n‘Z Bva [)7
mM,N(q)IL BVJ)?(BM,N(TI‘Z (Xb_t,l)},

so we get

and

mM7N(}_lun‘7)8t) ZL* min{lL*, lL*va,N(n‘j)lle% lL*,mM’N(nV,h,t)},
>p Wy N (hMy,1).

Thus, we have & =n7 and hence N7 = Bv = A, this implies that pair (1, B) has v as its
coincidence point.

Since (¢,a) is weakly compatible and ¢i = aii, hence Oh = oot = it = oh.
Now to claim that / is a common fixed point of (¢, ), substituting p = h and § = v
in (4.1), we have

mM’N(q)]jl,T]V, St) > min{mMﬁN(oc}_z, BV, t),mMJv(q)]jL, OC]TL, l‘) , CGMJV(T]V, BV, t),
mM.,N(q)]jla B‘Zt)a mM,N(n‘ja Odjlat)}v

so we get

mM,N((I)i_la}_l)t)7mM7N(h7¢}_lut)}7
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and

GjM,N(q)]jla 17178‘) 2L min{mM,N(q)ljla ]jlyt)7 lL*a 1L*,GSM,N(¢E3 ljl7t)a mM,N(q)Ijlahat)}a
>1 By n(0h, B ).

Thus, we have O/ = h = oth, this implies, the pair (¢, ) has /4 as its common fixed
point. . .

As pair (1,B) is weakly compatible, hence N = npv = fnv = Ph. Substituting
p=iuand §=hin (4.1), we have

By (0, M, €1) > min{@y v (0, Bh, 1), @a (0, 00, ), Bpr v (M, B, 1),
mM,N((l)ﬁu B}_l)t)7mM7N(nljl7 aﬁJ)}u

s0, we get

mM,N(ljlvnljl) St) 2L* min{mM,N(ljlvn]jl) t)7mM N(i_la ]jl) t)va,N(nhvnh7 t)’

y

mMJV(hvnh’t)va,N(nil’ljlaﬂ}’
and

mMJv(]jL,T]ljl,El‘) > min{me(ZL,T]]jl,t), 1L*a lL*7mM,N(ﬁanﬁvt)’mM7N(nila hyt)}a
> GSM’NU_Z,T]E,I).

Thus, we have nh = h = Bh, this implies that pair (1, 3) has & as their common fixed
point. Hence, maps ¢,m, o and B have & as their common fixed point.

Uniqueness: Consider maps ¢,1,o and B have another common fixed point say
Ww(# h). Substitute p =w and g = h in (4.1), we have

mMJv((I)W,T]]jl,gt) > min{me((lW, B}_l,t),mMJ\/((l)W,OLW,Z‘),@Mw(T]f_Z, B}_l,t),
Opr v (OW, Bh, 1), By v (M, 009, 1) },

so, we get
Oy N (W, h,et) > min{®y y (W, h,t),®pn (W, W,1),®p x5 (h, h,t),
Oyn (W, h,t),®y N
and
Oy N (W, h,et) > min{@p y (W, h,1), 1, 1o, @p n (W, hyt), @y (W, by 1)},
> Oy n(W,h,t).

Thus, we have w = h. Therefore ¢, 1, o and B possess a unique common fixed point.
i

Theorem 5. Consider ¢,m, 0., be self maps on a MIFSMS (X,®y v, ©) satisfying
conditions 1-5 of Lemma 4. The maps ¢,0.,M, and B possess a unique common fixed
point if the pairs (¢, ) and (M, ) are weakly compatible.
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Proof. The pairs (¢, o) and (n,B) exhibit (CLR,g) property by Lemma 4, implies
the existence of two sequences {p,,} and {g,,} in X so that (4.5) holds for & €
o(X) NB(X),

lim 0p,, = lim ap,, = Ity eNGe, = lim BGe, = h. 4.5)
n—oo n—oo n—soo
The rest can be proved on the similar lines to Theorem 4. U

Following are the two illustration making use of recently proved theorems:

Example 4. Consider X = [1,15) in MIFSMS (X,®y v, ®), t—representable norm
is given by ©(a,b) = (a,by, min{a, + b,, 1}) foralla = (a,a,) and b = (b,b;) € L*
so that for all p,G € X and t > 0, MIFSM is defined as

o t |p—4
(0) ,q,t) = — — .
w(P.4.1) (VHP—Q\VHP—W

Define self maps ¢,n,a, B by
¢@):{1 if pe{1}U(3,15); n@%:{l if pe{1}U(3,15);

2 if pe(1,3). 3 if pe(1,3).

1 ifp=1; 1 if p=1;
o(p) =3 1 e 3l B(p)=49+p5 if pe(1,3];

PT it pe(3,15). p—2 if pe(3,19).

1 1

Taking {p., =3+ -}, {Ge, = 1} or {p., = 1}, {g., =3+ —}, it is clear that pairs
n n

(¢,0) and (N, B) exhibits (CLRg) property.

r}ggoq)ﬁen = ’}Lnolo(xﬁe,, = }iggoﬂqe,, = r}g&ﬁqen =le OC(X) N B(X)

It is also clear that ¢(X) C B(X) and n(X) C a(X). Thus, Theorem 4 is applicable
and hence (¢, o) and (1, ) have 1 as their unique common fixed point, which is also
a point of coincidence.

Theorem 5 cannot be applied in the above example, as o(X) = [1,4) U{5} and
B(X) =[1,13) are not closed subsets of X.

Example 5. If maps o, 3 in Example 4 are replaced by the following maps, keeping
rest the same:

1L ifp=1 1 ifp=1;
a(p) = ‘Ejﬁe(lﬁ]; B(p) =413 if pe(1,3);
P70 it pe(3,15). p—2 if pe[3,15).

4
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Now, ¢(X) C B(X) and n(X) C a(X) also ou(X) = [1,4] and B(X) = [1,13] are closed
subsets of X. Thus Theorem 5 is applicable here, hence (¢, o) and (n,) have 1 as
their unique common fixed point.

Next, we are giving a corollary:

Corollary 1. Consider ¢ and o be self maps on a MIFSMS (X,®y n,®) and
suppose that
1. (0, ) satisfies (CLRy,) property.
2. there exist € € (0,1) so that (4.6) holds for all p,G € X and t > 0,
mM7N(¢ﬁ7¢q7gt) ZL* min{mM,N(a‘ﬁv G'Q7l)amM,N<¢p_7 aﬁat)va,N(q)q’ (Xq,l),
mM,N(¢ﬁ7G'Q7t)7mM,N<¢(?7(x‘p_at)}'
Then the pair (§,0) possess a coincidence point. Moreover, (¢, Q) possess a unique
common fixed point in X if they are weakly compatible.

(4.6)

Proof. Take ¢ =1 and o0 = [3 in Theorem 4, the result will be proved on the similar
lines. ]

5. APPLICATION
In this section we are going to give an application utilising our new results.
Theorem 6. Consider (X,®y y,0) be MIFSMS. Consider ¢, o, B are self maps
satisfies the following conditions:
() pairs (0,0) and (M,B) exhibit (CLRyg) property.
(i) for p,ge X, p >0,

S1 52
/0 Y(p)dp > /0 Y(p)dp,
where Y(p) is Lebesgue integrable function and

s1=0u N (0P, NG €P),
52 = min{®y (05, Bg,p).®u.n (NG, 0P, p),
Oun (0P, 0P,p), ®un (MG, BG.P),
Omn (0P, Bg.p)}-
Then, pairs (0,0) and (1, B) possess a coincidence point. Moreover, maps ¢, o, M and
B possess a unique common fixed point if (0, ) and (1, ) are weakly compatible.
Proof. Since, (¢,a) and (n, ) satisfies (CLRyp) property, thus equation (4.4) of
Theorem 4 is satisfied. From condition (i1) we have
/mM,N (0Pen MAP)

$2
A Y(p)dp > /0 Y(p)dp,
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where
s2 = min{®u n(0pe,, Bh, p), By v (A, AP, P),
Oy~ (OPe,, OPe,,P), By n (A, Bh, ),

@y .n (e, , Bh,P)}-

Taking n — oo, we have

nh = Bh.

From condition (ii) and taking n — oo, we have
/mM,N(M,nqm,p)

52
A Y(p)dp > /O Y(p)dp,

where
s2 = min{®y v (0h, Bde,. p), By v (M, 02, ),

®yn (0h, 0h, ), By N (MGe,  Bde, D),

Byt v (0, BGe,P) }-
Thus, we have

Oh = ah.
From equations (5.1) and (5.2), we have
Oh = oh = nh = Bh.
Thus pairs (¢, ) and (1, B) possess a common coincidence point.
Now, let us consider
Oh=oh=nh=PBh=i.
The weak compatibility of pairs (¢,a) and (1, 3) implies
o = o, i = Pa.

By condition (ii) and equations (5.3), (5.4) and (5.5), we get

©p v (0,1,p) 52
/0 Y(p)dp =y /O Y(p)dp,
where
52 = min{®y v (911, B, p), By v (Mh, i, p),
@y (9, 0t p), ®pr.v (M, B, p),
@y v (o, Bh, p)}-
So, we have

mM,N(q”L’Lp) >rx mM,N((l)ﬁuﬁ)p)'

G.D

(5.2)

(5.3)

5.4

(5.5)
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Hence, we obtain

<
I
=
<
I
=
<

Using condition (ii), we have

/mM,N(M,nIZ-,p)

52
0 Y(P)p > [ T(p)dp.

where
§2 = min{mM,N((l)}_l? Bﬁv p)a mM7N(nIZ7 (Xj_l, p)7
mM7N(¢E7 (X,]jl, p)a mM7N(nﬁ) Bﬁv p)a
mM,N(a‘Ev Bﬁa p)}
Thus, we get

i = du = ot =it = Pi.

Hence, ¢,o,m and P possess i as their common fixed point. The uniqueness of fixed
point is easy to prove by using condition (ii). U

Following example validates the Theorem 6.

Example 6. Replacing maps o and B in example (3) by

3 for1=3, 3 for1=23,
al) =< 341 for3<i<ll, BA)=<{ 11+1 for3<i<I1l,
o for 11 <1< 27. 1—-8 for 11 <1<27.

Then, 0(X) = {3,21} C [3,22] = B(X) and n(X) = {3,8} C [3,14] = o X).
Therefore, every assertion of Theorem 6 is satisfied with Y(p) = 1. Thus, maps
d,a,m and P possess 3 as their common invariant point.

6. CONCLUSION

We have defined self maps satistying (CLR,g) property in Modified Intuitionistic
Fuzzy Soft Metric Space in this paper. Results of Saadati et al. [14] and Imdad et
al. [11] have been generalized to MIFSMS. Examples have been given to prove the
applicability of our new results. An application to integral type contraction have also
been proved.
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