International Journal on Cybernetics & Informatics (IJCI) Vol. 4, No. 5, October 2015

A COMPARISON OF VARIOUS TYPE
OF SOFT COMPATIBLE MAPS AND
COMMON FIXED POINT THEOREM - 11

Sumit Mohinta and T. K. Samanta

Department of Mathematics, Sudhir Memorial Institute, Kolkata, West Bengal, India-
700132.

Department of Mathematics, Uluberial College, Uluberia, Howrah, West Bengal, India-
711315.

ABSTRACT

In this article, first we generalize a few notions like (a ) - soft compatible maps, (5)- soft ompatible maps,
soft compatible of type ( 1) and soft compatible of type (11 ) maps in oft metric spaces and then we give an
accounts for comparison of these soft compatible aps. Finally, we demonstrate the utility of these new
concepts by proving common fixed point theorem for fore soft continuous self maps on a complete soft
metric space.
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1. INTRODUCTION

The soft set theory, initiated by Molodtsov [3] in 1999, is one of the branch of mathematics,
which targets to explain phenomena and concepts like ambiguous, undefined, vague and
imprecise meaning. Soft set theory provides a very general frame work with the involvement of
parameters. Since soft set theory has a rich potential, applications of soft set theory in other
disciplines and real life problems are progressing rapidly.

In recent time, researchers have contributed a lot towards soft theory . Maji. et al. [5, 6]
introduced several operations on soft sets and applied it to decision making problems. A new
definition of soft set parameterization reduction and a comparison of it with attribute reduction in
rough set theory was given by Chen [2].

Then the idea of soft topological space was first given by M.Shabir and M.Naz [4] and mappings
between soft sets were described by P.Majumdar and S.K.Samanta [7]. Later, many researches
about soft topological spaces were studied in [12, 13, 14]. In these studies, the concept of soft
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point is expressed by different approaches. Then S. Das and S. K. Samanta [8] introduce the
notion of soft metric space and investigated some basic properties of this space. Later on different
kinds of fixed point theorem have been established in soft metric spaces.

In this article, a generalization of ( a ) - soft compatible maps, ( B )- soft compatible maps, soft
compatible of type ( I ) and soft compatible of type ( Il ) maps are introduced in soft metric
spaces and then we give an accounts for comparison of these soft compatible maps. Finally, we
have proved a common fixed point theorem for fore soft continuous self maps on a complete soft
metric space. In order to add validity and weight to the argument that our concept is viable and
meaningful in the context of fixed point theory in soft metric spaces, we have presented a series
of Propositions and Examples in support of pertinent results.

2. PRELIMINARIES

3.the intersection of any finite number of soft sets in = belongsto 7 . The
triplet (X,r, E) is called a soft topological space over X . Definition 2.1. [3] Let X be an

initial universe set and E be a set of parameters. A pair ( F,.E ) is called a soft set over X if

and only if Fis a mapping from E into the set of all subsets of the set X , i.e,
F:E—P(X), where P(X) is the power set of X .

Definition 2.2. [8] A soft set (P, E) over X is said to be a soft point if there is exactly one

eeE, such that P(e)={ x } for some x e X and P(e'):¢, ee E—{e}. Itwill be denoted

by Xe.

Definition 2.3. [8, 10] Two soft point X4, ye- are said to be equal if e=e and

P(e):P(e') i.e., Xx=Yy.Thus Xo# ye- S X#EY or exe.

Definition 2.4. [9] Let R be the set of real numbers, p(R) be the collection of all

nonempty bounded subsets of R and A be a set of parameters. Then a mapping
F:A— ©(R) is called a soft real set. It is denoted by (F, A). If in particular (F,A)is a

singleton soft set, then identifying (F, A)with the corresponding soft element, it will be
called a soft real number.

Definition 2.5. [9] Let (F,A) be a soft real set and 0 be the soft real set such that
0(A)={0}, VAec A Then (F,A)is said to be a
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(i) positive soft real set if 0< (F,A),
(i) negative soft real set if, (F, A)<S 0.
(1) non-negative soft real set if F ( A ) is a subset of the set of non-negative real

numbers for each A e A

(1v) non-positive soft real set if F ( A ) is a subset of the set of non-positive
real numbers for each 1 € A

Definition 2.6. [11] Let 7 be the collection of soft sets over X, then 7 is said to be a
soft topology on X if

1. d, Xer.
2. the union of any number of soft sets in T belongs to 7 .

Definition 2.7. [1] Let (X,7,E) and (Y,r',E) be two soft topological spaces,
f:(X, E)—)(Y,r',E) be a mapping. For each soft neighborhood (H,E)  of

(f (x) ) if there exists a soft neighborhood (F,E) of (%, E) such that
f( ) (H,E), then f issaid to be soft continuous mapping at ( %, E ).

If f issoftcontinuous mapping for all ( Xe, E ) , then f is called soft continuous mapping.
Let X be the absolute soft set i.e., F(e)=X,VeeE, where (F,E)=X and SP( X ) be

the collection of all soft points of X and [ (E))k denote the set of all non-negative soft real
numbers.

Definition 2.8. [8] A mapping d : SP()Z) x SP()Z) —0 (E)", is said to be a soft metric on

the soft set X if d satisfies the following conditions:

(M) &()”(el, yeZ) 50 V Xe,. Ve, €X

(M3) a( Re, s 3762) = 0 if andonlyif Rey = Ve,

(M3) 5'(>~<e17 Vez) = OT(Y/eZ,iel) V Rey Ve, €X;

(My) Forall %e,, Ve, Ze, exX, &(iel,zes) < &(xel,ye2)+d‘(ye2,~e3)
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The soft set X with a soft metric d on X is called a soft metric space and
denoted by ( )Z, a, E).

Definition 2.9. [8] Let ( X,d, E ) be a soft metric space and (E) be a non-negative soft real
number. B( R, & ) = {ye EX : 6( Re. Y, ) 2 5} < SP(X) is called the soft open ball
with center at %o and radius & and B( Re, 5) = { Jo € X: d(xe,ye-)i g } c SP(X)

is called the soft closed ball with center at X and radius & .

Definition 2.10. [8] Let ( )Z, 5, E ) be a soft metric space and ( F, E ) be a non-null soft

subset of X in ( X,d,E ) Then (F, E ) is said to be soft open in X with respect to d if and
only if all soft points of (F,E) is interior points of ( F,E ).

Definition 2.11. [7] Let ( X, d, E) and (\7, o2 E ) be two soft metric spaces. The mapping

(f,gp):()z,d,E) —>(\7,,5,E')isasoftmapping, where f:X > Y, ¢:E > E

are two mappings.

Definition 2.12. [8] Let {X/I,n} be a sequence of soft points in a soft metric space
n

( )Z, J, E ) The sequence {)N(L n} is said to be convergent ( )Z, J, E ) if there is a soft
n

point §,, & X such that c]( %1 ns )7#) — 0 as h—>w.
This means for every &350,chosen arbitrarily3 a natural N =N ( £ )such that

6§d(iﬂ,n,yy)~ 5, whenever n > N.

Definition 2.13. [8] (Cauchy Sequence). A sequence {)N(ﬁ, n} of soft points in ( X,d, E ) is
n

considered as a Cauchy sequence in X if corresponding to every 0 50, I3mell such that

J(Y(;Mi, Xi,j) §6, \vd i, j = m, i.e.d(y(i,i,)?i,j) —)68.5 I,j —> 0.
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Definition 2.14. [8] (Complete Metric Space). A soft metric space ()Z .d, E) is called complete

if every Cauchy Sequence in X converges to some point of X . The soft metric space
( )Z, J, E ) is called incomplete if it is not complete.

3. SOFT COMPATIBLE MAPS:

Definition 3.1. Let ( Ay ),(B,¢) :( X, d, E) —>( X, d, E)be soft mappings. ( Ay )

and ( B, ¢ ) are said to be soft compatible if

lim a[(A,V/)(B,go)xgn,(B,(p)(A,W)zgnj _ 3

n—» o

whenever {7( }is a sequence in X such that

n
ﬂ’n
lim (A,l//))?g = lim (B,go)f(/g =7, forsome Z ,in X .
n—owo N noow n

Definition 3.2. Let ( A,y ),( B, ¢) :( X, d, E) —>( X, d, E) be soft mappings. ( A, v )
and (B, ¢ ) are said to be soft compatible of type (« ) if

lim d[(A,z//)(B,go))?En,(B,(o)(B,go)f(Enj i

N— o0
and
- N on ) =
n@qwd[(s,(p)(A, VXD (Aw)(A W)xln) G
whenever { )?2 } is a sequence in X such that
n
r]Ilnoo( A,z//)f(/nln :nlinoo( B,gp))’(/gn: Z,, forsome Z,,in X .

Definition 3.3.  Let (A,z//),(B,go) : ()Z,J, E) S (X, d ) be soft mappings.
) if

( Ay ) and ( B, @) are said to be soft compatible of type ( S

lim a((A,w)(A,w)xgn,(B,(p)( B,(p)xgn] _ 5

n — o

whenever {7(2 } is a sequence in X such that
n
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lim (A,l/l))~(2 = lim (B,go))”(;j =7, forsome Z ,in X.
n— o0 N nooo n

Definition 3.4. Let (Ay), (B, ¢): ()Z d, E) — (>Z d, E) be soft mappings.

(A w ) and (B, ) aresaid to be ( o )- soft compatible mappings if
L 2N cn )5
lim d((A’V/)(B’¢)Xﬂn‘(8’¢)(8’¢))xlnj_0

n — oo

whenever { X/nl } is a sequence in X such that
n

lim (A,l//))~(2 = lim (B,go)i/g =7, forsome Z ,in X.
n — oo N n-—>oo n

Definition 35. Let (Aw), (B, ¢): ()Z d, E) — ()Z d, E) be soft mappings.
(A w ) and (B, ) aresaid to be ( 3 )- soft compatible mappings if

lim 6(( B,o)(A, y/)ign,(A, t//)(A,y/))N(anzﬁ

n—oo

whenever { X/nl } is a sequence in X such that
n

nIEl)"IOO( A,l//))?/gn =nllnoo( B,go))’(/r{nziv for some Z ,in X .
Definition 3.6. Let (A v ),( B, ( X, d, E) —>( ) be soft mappings. ( A, v )

and ( B, ¢ ) are said to be soft compatible of type (I ) if

)
ﬁd[(A,t//)(B,go)f(/1, jga(( 0)2,.2,)

n — o

whenever {7(2 } is a sequence in X such that
n

lim (A,l//))’ZE = lim (B,go)f(/g = 7,, forsome Z ,in X .
n — o n n — o

Definition 3.7. Let (A y ),(B,¢) :( X,d, E) —>( X,d, E) be soft mappings. (A v )

and ( B, ¢ ) are said to be soft compatible of type (Il ) if

im d[(Bo) (AR 1] 2 d((Av)E 2
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whenever { g

3 } is a sequence in X such that
n

lim (Ay)X

= lim (B,go))?n = 7, forsome Z,in X .
n — o An

n
An n — o

Proposition 3.8. Let ( A,y ), (B,¢) : ()Z d, E) - ()Z d, E)be soft mappings with
(B, @) be soft continuous. Then ( A,y ) and ( B, ¢ )are soft compatible if and only if they

are ( a ) - soft compatible.

Proof. Suppose that ( A,y ) and ( B,¢) are soft compatible and let { )?2 } be a soft
n
sequence in X such that

lim (A w )" = lim (B,o)x" =7
n—>oo( l//) An n—>oo( go) An Y

forsome Z,,in X. By the triangle inequality, we have

d((A)(B.0)3] (Bo)(E0)E], |

it follows that

n — o

jim a[(A,w)(B,go)xgn,(B,go)(B,go)xgn]:a

Therefore, ( A,y ) and ( B, ¢ ) are (@ ) - soft compatible.
Conversely, suppose that (A, ) and (B, )are (a)- soft compatible. We then have

d((A(E.0)3] (o) AW |

which implies that
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lim a[(A,W)(B,go)xgn,( B,ga)(A,y,)xan _ 3

n— o

Therefore, ( A,y ) and ( B, ¢ ) are soft compatible. This completes the proof.

Proposition 3.9. Let (A w ), (B,¢) : ()Z d, E) - (>Z d, E)be soft mappings with
( A w ) be soft continuous. Then ( A,y ) and ( B, ¢ )are soft compatible if and only if they
are ( ) - soft compatible.

Proof. The proof is obvious.

Proposition 3.10. Let ( Ay ), (B, @) : ( X,d, E) - ( X,d, E) be soft mappings such
that ( B, @) ( resp., ( A 1//)) be soft continuous maps. If (A, ) and (B, ) are (o )-
soft compatible ( resp., ( B )) then they are soft compatible of type (I ) ( resp.,( 11 ))

Proof. Suppose that ( A, ) and (B, ¢ ) are (& )- soft compatible and let {)?2 } be a
n

sequence in X such that

lim (A w )" = lim (B,o)x" =2
n—>oo( l//) An n—>oo( go) An v

forsome Z,, in X . Since ( B, go) is soft continuous, we have

[ (An)E0)R] (Bo(B.o)s] )= 0= (A)(E.0)R] (Bo)2, )

and
OT((B,go)zv,zv)énlinoO (d((A,w)(B,co)XEn, Zvj +
i (Av)e0)x], (o2 |
_ lim EJ((A,W)(B,(IJ)XEn,Zv]

n— oo
Hence it follows that

n—oo

i (3((av)e0)x] 0] 2d((B0)0. 1)
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n

This inequality holds for every choice of the sequence { >“</1
n

}in X with the corresponding

Z, in X andsothe (A w ) and (B, ¢ ) are soft compatible of type ( | ). This completes the
proof.

) be soft mappings such

Proposition 3.11. Let ( A,y ), (B, ¢) :()Z,J, E) — ()Z d, E
(Aw) and (B,¢p) are soft

that (B, ) (resp., (A ))be soft continuous maps. If

compatible of type ( | ) and for every sequence { )?2 }in X such that
n

lim (A,l//))~(2 = lim (B,(o)f(/? = 7,, forsome Z,in X, it follows that
n—oo n n—oo n

lim (A )( B,go)ig =17, [resp., lim (B,gp)(A,yx))?gb = Zvj,
n—oo n n— oo n

then itis (a ) - soft compatible ( resp., ( B ) — soft compatible ) .

Proof. Suppose that ( A,y ) and ( B, ¢ ) are soft compatible of type (I ) and let { 2 } be
n

a sequence in X such that

lim (A,t//)f(/r{ = lim (B,(p))?;: = 7,, forsome Z ,in X,
n—oo n n—oo n

Since( B, ¢ ) is soft continuous, we have

d((B,¢)Zv,Zv)§ lim (d((/&wq(5,¢)x2n,zvj

and .
d((B ¢ )(B, q))x;n,zv)énfw (oT((B,(p)ZV, 2,)+
a[(s,(p)(s,go)x;n,(B,(p)zvn
= d((B.p)7,. 7,)
and so
n'i”wd((B'¢)(B¢) n,fvjén@o[5((A,w)(8,¢)*2n’fvj
Now we have
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[ (w80 (Bo)(Bo)x], |2 (Av)(Bo)E] 2, ]

Hence, letting n —

i 3 (A )(8.0020, (5. 0)B0),

n—o

< lim a((A,W)(B,go)xgn, zvj +nﬁ &[(B,qo)(B,co)%Qn, Zvj

n— oo

n—oo n

< lim a[(A,W)(B,go)xQ ,zvj + lim a[(A,w(B,mz;n, Zvj
(

Thus, lim 6((A,W)(B,¢)>'z2n, B’(D)(B’(p)ilnj:_

n—a
Hence the ( A, ) and ( B, ¢ ) are ( & ) - soft compatible. This completes the proof.

Proposition 3.12. Let (A,y ), (B,¢): ( X,d, E) - ( X,d, E) be soft mappings such
that ( B, (p)( resp., ( A, 1//)) be soft continuous maps. Suppose that, for every sequence

{Y(n } in X such that
ﬂ’n

lim (A,l//))N(Q = lim (B,qp)f(z =7, forsome Z,in X,
n—oo N noo n

it follows that, lim (A,n//)(B,go)XE =17, [resp., lim (B,(p)(A,z//)f(E = ZV],
n—oo n n— oo n

Then ( Ay ) and ( B, ¢ ) is soft compatible of type( I ) ( resp.,of type( Il )) if and only if
itis (@ ) - soft compatible( resp.,( B )— soft compatible ).

Proof. The proof is obvious.

Proposition 3.13. Let (A w ), (B,p) : ()Z d, E) — (X, d, E) be soft mappings.
Suppose that the (Ay) and (B,p) are  soft compatible  of
type( 1) (resp.of type(11)) (A w)Z, =(B,p)Z,

for some Z,,in X then,

10
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d((Aw)7,.(B.0)(B.0)2,) 2d((Ay) 7. (Av)(B.p)2,)

(reSp-, a((Bv¢)ZV’(A’W)(AaW)Zv) < a((B’CD)ZV’(B’@)(A’V/)Zv))

Proof. Let {)?2 }be a sequence in X defined by )?2 = Z,forn=12,--- and
n n
(Aw)Z, = (B,p)Z, forsome Z, e X. Then we have
lim (A,l//))?; = |im(|3,¢)>~</'11 -7,
n — o n n—oo n

Suppose (A, ) and ( B, ¢ ) are soft compatible of type ( I ). Then,
d((Ay)Z,.(B.0)(B.p)Z, )2 6((A,w)zw(A, ¥) (B, 9) x;:n]

d((Ay)2,. (Ay) (B.0)17,)

IA?

Example 3.14. Let ( X, d , E ) be a soft metric space with the following metrics
d(x,y) =|x-y|,di(x,y) = min{|x—y]|,1},and

A(%20¥u ) = F{ch(hpo) + d(x )]

where X =[0,0) and E =[0,1]Let function A B :[0,00) — [0, 00) and
v, :[0,1] — [0,1] are defined as follows

N 1 if0o<x<1 . 1+x if 0<x<1
AX = ) BX= .
1+xif 0 < X < © 1 if 1< X<w
0 ifOSys1 y if0£y<1
2 2
v(y) = . o(y) = .
if —<y<1 0 if =<y<1
y > y > y
- 1
Let X, = ==
n="Yn n
~ N ~ N

(Ay)(B,@)X) = (Ay)(1+xn)y, = (1)(0)

(B.@)(Aw) %, =(B,o)(L+Xn)(y,) = (2)(0)

11
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o N
(AW AYIZY =(Ap)L+xn)(y,) = (2)(0)

(B,¢)(B,@)Xy =(B,9)(1+Xn)y, = (2)(0)
Consequently,

lim 5[(A,V/)(B,¢)f<2 .(B,¢)(B,9)X) )j # 0
n— oo n n

lim d((A,w)(B,go)f(/? (B.o)(Ay)X] j = 0
n— oo n n

thatis ( A, ) and ( B, ¢ ) are neither soft compatible nor ( & )- soft compatible.

Example 3.15. Let ( X, d~, E ) be a soft metric space with the following metrics
d(x,y) =|x=y|, di(x,y) = min{|x—y],1},and
~ 1
d(xﬂ, yﬂ)= E{dl(ﬂ,ﬂ) +d(x, Y)}

where X =[0,00)and E=[0,1] Let function A,B:[0,0) > [0,o00)and
v, :[0,1] ->[0,1] are defined as follows

B ~ 5 1 vx=#1
AX =1 ¥VxeX BX =
2 vx=1
is vVy=0 iz vy =0
w(y) =1y o(y) =1y
2 vVy=0 1 vy=0

We suppose that { 7(; } is sequence in ()Z E )such that
n

lim (A,z//){i; }: lim (B,(p){f(; }: Z,,. By definition of
n n

n —oo n— o0
(Aw)and(B,¢)Z, < {(1) (o)}
Since A and B agreeon X , {1} We need only consider )?3 - (1)(0). Now,
n

AB(Xxpn) =1 BA(Xxp) =2 AA(Xpn)=1 BB(xp) =2 A(1) =1,

B(1) =2 woly)=n® ow(y)=n® yy(y)=n®,

oo (y)=n* y(0)=2 ¢(0)=1
12
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Consequently,

lim d((A,y/)(B,gp)x;n,(s,go)(s,go)x;n j # 0

n—oo

lim d (A,w)(B,gD)xgn,(s,¢)(A,w)x£‘n j # 0

n—o

lim d (A.w)(A,w)X”n,(B,w)(A,w)zjn] # 0

n—oo

lim d (A,(//)(A,l//))?nn,(B,go)(B,q)))?/?nj # 0

n— o0
Therefore, ( A,y ) and ( B, ¢ ) are not soft compatible, soft compatible of type (« ), soft
compatible of type ( 3 ), (& ) - soft compatible, ( 3 )- soft compatible.
lim d( (B ¢)lp,10 )3 %z lim J((A,w)(B,co) X Joj
n—oo n—ooo n

Therefore, the pair (( A,y )(B, ¢)) is not soft compatible of type (I ).
4 FIXED POINT THEOREM:

Theorem 4.1, Let ()Z,&,E)be a complete soft metric space and let

(Ay), (B,¢) (S, ¢)and(T, &)

be soft mappings from X in to itself such that the following conditions are satisfied :
(a) (Ay)X,E)=(S,¢)(X,E), (B,@)(X,E) = (T,&)NX,E)
there exists a constant § < ( 0, I) such that

®)  d((Ay) % (Bp)¥,) < amax{d((S,4)%1.(T,£)9,),
d((Ay) %, (S, 4) %), d((B, ) §,.(T.E) V),
d((A )X (T,€)9,).d((B, ) §,,(S.4) %; )]

forall 3,9, € X. Let (A,w), (B, ), (S,¢)and (T, &) are satisfying conditions any one

of the following :
(¢) (A w) issoft continuous and the pair (( A,w ), (S,¢)) and ((B,9),(T,&))
are soft compatible of type ( II).

(d) (B, ¢) issoft continuous and the pair (( A, ),(S,¢))and ((B,¢),(T,&))
are soft compatible of type ( I1).

(&) (S, ¢) issoft continuous and the pair ((A,w),(S,¢))and ((B,¢),(T,<&))
13
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are soft compatible of type ().
(f) (T,&) issoft continuous and the pair ((A,w ), (S,¢)) and ((B,e),(T,<))
are soft compatible of type (I ).
Then (A w), (B, ), (S,¢)and (T, &) have a unigue common fixed point in X.

Proof. Let X0 e SP (X ). From (a )we can construct sequence {yﬂ } in SP( X )
n

A0
such that
g2n+1 g2n _ g2n
(T, &)%;5 o =(Ay)X; =Yy
and
g 2n+2 o2n+l _ o2n+l
(S,9)X Aon + =(B gp)Xl +1 “Honsl
we have
N 9 S2n+1 ) = 7 7 g2+l
TN ——
[(A VI (S 9)% 5 j 5((5 )iigﬂ (T, 5)&221111)
[(A t//)izn (T, §)~§2+1 j a((B )7%22”” (s, ¢)~2n j}
and so

W ~2n ~2n+1 | = 7 ~2n-1 ~2n 7l ~2n ~2n-1 7 ~2n+1 ~ 2N
d < d d d
(yHZn’yﬂ2n+lj qmax{ (y#Zn—l’y )’ (yNZn’y#Zn—lj' (yﬂ2n+1’yﬂ2nj'
7 ~2n 2n 7l ~2n+l  2n-1
d 1 1d 1
(yﬂZn y/Uan (yﬂ2n+1 y#2n—1j}

- [ ~2n-=1 . 2n Tl ~2n ~2n+1
<
N qmax{d(y#Zn—l’y j’ d[yNZn’yﬂ2n+lj}

For m, ne N, we have suppose n >m . Then we have

A . ~n+1 7 N+l n+2

dyg" ., g™ |2d n+ +d , + o+
(y/ln yﬂmj (yﬂn y,Un+1 yNn+1 y,Un+2

a ~m-1 ’~m
(yﬂm—l yﬂm}

14
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_~m1_q(n_m) ~( .0 -1 —
=q —1_q d yﬂo’ yﬂ1 — 0(m—>wx)

n

dh y
and hence {yﬂn

} is a soft Cauchy sequence in X .

Since ()Z,Ei, E ) is complete, {)72 } converges to some soft point 7, € X.
n

Also its subsequences converges to the same soft pointi.e, 7, e X.
Now, suppose that the condition (f ) holds. Then, since the pair ((B,@)(T,<&)) is soft

compatible of type (1) and (T, &) is soft continuous, we have

d((T.¢)2,, 2,) £ lim d((B4PKT'§)22n+1,fvj
n—oo 1
(T.EXT. O > (T.8)z,
Let x,lziﬂzzn and y, = (T, 5))”(/%2:11 in (b ), we obtain
(1) @Awﬁ”(Bwﬁfﬂﬂ”j

éqnwx{&(us¢)z§gw<T,sx115)25;;ij (U\w)xzn (s, ¢)~12j
@Bmﬁéﬂm”(Tﬁﬁéﬂg”j
(w2 ramoxl Ld@oxm s sen |

Thus, by letting the limit inferior on both sides of (1) we have

"m6[VAB¢MT§M§T4jiqmwbﬂnxtgﬁ»,
n—oo
Imd@T@a«Bwnfw””jwm6[ww¢XTﬂﬁ“1n

IA

qmax{d(zv,(T,g)zV),&(Zv,(T,é)fv) + lim 5( Zy, (B, ¢)(T, Wﬁ;‘”j

Nn—o0

15
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Nn—o0

lim &(fv,(s,w)(w)zj;nflj}

gqmax{ fim a(zv, (B,qp)(T,cf))?/%;nJrllj, d(fv,(B,qo)(T,f)ij;‘n“J +

n—oo

= =~ 4 s2n+1 lim Adl 5 g 2n+1
n'inood[zv’(B’¢)(T’§)X12n+1j’ nll_r)nood(Zv,(B,(p)(T,f)xﬂanj}
— Tim a(zv,(s, )T, g)iﬁ;nill) 2§ lim 5(Zv,(B,(p)(T,§)>~<22n++1lj

n—oo n—oo

— lim d[fv,(B,q))(T,f))N(ﬁn"'l j Z lim &(zv,(B,go)(T,g)y(inﬂ J
N —> 00 2n+1 n—oo 2n+1

which is contradiction. Hence

T s 2n+1 .
lim (B, T,E)X =17
im (B,0)(T.£)%; 1" =1,

Now using the soft compatibility of type ( I ), we have

d((T.¢)2,.7,) £ lim ~(Z,,,(B,¢))(T,§)~2n+1 ) -0

X
s 00 Aon+1

and so it follows that (T,&)Z, = Z,,.

Again, replacing x; by )?/122 and y,, by z,,in (b) we have
n

d((Ay)R5) (B.p)2,) 2 qmax{d((s,qs)iﬁgn,(T,é)fv),

d((AYIRS (S.9)%50 ) d((B0) 2, (T,6)Z,),

= 2N

(a2 (T2 | d @) fv,(s,¢)x12nj}
and SO, letting n — o we have

=d((B,¢)2,,2,)24d((B,¢)2,,2,) 2d((B,¢)%,12,)
which is contradiction. Hence, (B, ¢) Z,, =Z,,. Since,

(B.¢)(X.E) & (T,&)(X,E)
there exists a soft point Uy € X such that

(B.¢)Z, =(S,¢)0;z=12, By (b),wehave

16
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d((Ay)0s,2,) 2 amax{d((S,¢)05,2,),d((Ay)ds, (S, ¢)05),

d(7,.2,), d((Ap)05.2,), d(2,,(5,¢)0;) }
and so
d((Av)05.2,) 2Gd((Aw)05,2,) 2 d((Ay) 5 2,)
which is contradiction. Hence, (A, w )0y = Z,,.
Since the pair (( A, w )(S, ¢)) is soft compatible of type (| ) and
(Ay)lz =(S,¢)05 =1,
By Proposition, we have

d((Aw)T5. (S, ¢)(S.4)2,) 2dd((Aw)dz (Aw)S.4)2,)
and so

d(2,,(S,¢)2,) £qd(Z,,.(Av)Z,)
Again, by (b ), we have

a((A,l//)zvvzv) gqmax{a((sa¢)zwzv)1 d((A1W)ZV1(S1¢)Zv)a&(zwzv),
d((Aw)2,,2,),d(2,(S¢)2,)}

< Gd((Ay)2,,2,)2d((Ay)2, Z,)
which is contradiction. Hence, (A, w ) Z, = Z,,.
Therefore,
(Av)Z, =(B,9)Z, =(S,9)7, =(T.,8)Z, = 7,
and Z,, is a common fixed pointof (A v ), (B, @), (S,¢)and (T, &).
The uniqueness of a common fixed point can be easily verified by using ( b )

The other cases (¢ ), (d )and (e ) can be disposed from a similar argument as above.

CONCLUSION

In this paper, under different sufficient conditions several types of compatible maps are being
compared in soft metric spaces and also fixed point theorem for four soft continuous self maps is
established here. One can further try to generalize these concepts in fuzzy soft metric spaces,
because, fuzzy soft metric space is a generalization of both fuzzy metric space and soft metric
space. We hope that the findings in this paper will help researchers to enhance and promote the
further study on soft metric spaces to carry out a general framework for their applications in real
life.
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