International Journal of Advance Research in Science and Engineering Q

Volume No.06, Issue No. 12, December 2017 IJARSE
www.ijarse.com ISSN: 2319-8354

Common Fixed Point Theorem of Compatible Type of (K)
Satisfying Integral type Inequality on Intuitionistic Fuzzy
Metric Spaces

Abha Tenguria®, Anil Rajput?and Varsha Mandwariya®

! Department of Mathematics, Govt. MLB, PG College, Bhopal, India.
? Department of Mathematics, Govt. PG Nodal College, Bhopal, India.
3Department of Mathematics, Sant Hirdaram Girls College, Bhopal, India.

ABSTRACT

In this paper we prove common fixed point theorem for compatible of type (K) satisfying integral type inequality in
intuitionistic fuzzy metric space and obtain a common fixed point theorem for self mapping in intuitionistic fuzzy

metric space satisfying integral type inequality.
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I INTRODUCTION
An essential feature of metric space is that for any two points in the metric space, there is defined a positive number

called the distance between the points. Zadeh [20] introduced the concept of fuzzy set A in X is a function with
domain X and value in [0, 1]. Deng [3], Erceg [4], Fang [5], George and Veeramani [7], Kaleva and Seikkala[10],
Kramosil and Michalek [11] have introduced the concept of fuzzy metric spaces in different ways. Atanassove [1]
introduced and studied the concept of intuitionistic fuzzy sets, In 2004, Park [15] defined the notion of Intuitionistic
fuzzy metric space with the help of continuous t-norms and continuous t-conorms as generalization of fuzzy metric
space due to George and Veeramani[7]. Several authors [12, 13, 14, 16] proved some fixed points theorem in
intuitioistic fuzzy metric spaces. Further Coker [2] introduced the concept of Intuitionistic fuzzy topological spaces.
Turkoglu et al. [17] gave a generalization of Jungck’s common fixed point theorem [9] to Intuitionistic fuzzy metric
spaces. In this paper we prove a common fixed point theorem in Intuitionistic fuzzy metric space for compatible
mapping type of (K) satisfying integral type inequality.

I1. PRELIMINARIES

Definition 2.1:
A binary operation# : [0, 1] x [0, 1] — [0, 1] is continuous t-norm if * is satisfies the following conditions:
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(i) = is commutative and associative;
(ii) * is continuous;
(iiya*l=aforalla €0, 1];

(ivya®*b<c*dwhenevera<candb<dforalla,b,c,de ][0, 1].

Definition 2.2:
A binary operation ¢: [0, 1] % [0, 1] — [0, 1] is continuous t-conorm if ¢ is satisfies the following conditions:

(1) ¢ is commutative and associative;
(i1) ¢ is continuous;
(iii) @ 0 0 = a for all a €[0, 1];

(iv)a0b< ¢0dwhenevera<candb<dforall a, b, c,d €[0, 1].

Definition 2.3:

A5-tuple (X, M, N, *=, ) issaid to be an intuitionistic fuzzy metric space if X is an arbitrary set, * is a continuous
t-norm, @ is a continuous t-conorm and M, N are fuzzy sets on X? x (0, o) satisfying the following conditions, for
all x,y,zeX,s, t>0,

() M(x,y, ) +N(x, y, 1) < 1

(i) M(x,y,0)=0

@iii) M(x,y,t)=1ifand only if x = y;

(iv) M(x, y, t) = M(y, x, t) #0 for t # 0;

(V) M(X, y, 1) # M(Y, z,8) < M(X,z,t+5);

(vi) M(x, y, -): [0,50) — [0, 1] is continuous.

(vii) lim, . M(x,y,t) =1

(viii) N(x, y, 0) =1

(iX) N(x,y,t)=0ifand only if x = y;

(X) N(x, y, t) = N(y, X, t) #0 for t £ 0;

(xi) N(X, vy, t) = N(y, z,8) > N(x, z, t +5);

(xii) N(X, y, -): [0,00) — [0, 1] is continuous.

(xiii) lim, ., N(x, ¥, £) =0

Then (M, N) is called an intuitionistic fuzzy metric on X. The functions M(x, y, t) and N(X, y, t) denote the degree of

nearness and the degree of non-nearness between x and y with respect to t, respectively.
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Definition 2.4:
Let (X, M, N, %, #) be an intuitionistic fuzzy metric space. Then a sequence {x,} is said to be

(i) Convergent to a point xeX if

lim M(x,, x t) =1and lim N(x, x,t)=0

My e

Forallt>0

n—3m0

(if) Cauchy sequence if
lim,, o M( %,y X, t)=landlim, o N(x,., %, t)=0

Forallt>0andp>0

Definition 2.5:
A sequence {X,} in an intuitioistic fuzzy metric space (X, M, N, =, ¢) is called complete if and only if every

Cauchy sequence in X is convergent.

Definition 2.6:
Let S and T be self mapping of an intuitionistic fuzzy metric space (X, M, N, #, ©), Then a pair (S, T) is said to

be compatible if

lim M(5Tx,, TSx,, t) =1 and lim N(ST x,, T5x,, t) =0

n—}r n—

For all t > 0, whenever {x,,} is sequence in X such that lim Sx, = lim Tx,, = u for some ueX.
n—yE n—m

Definition 2.7:
Let S and T be self mapping of an intuitionistic fuzzy metric space (X, M, N, =, ). Then a pair (S, T) is said to be

compatible of type (A) if

lim M(5Tx,, TTx,, t) =1 and lim M(TS x,, 55x, t)=1

n—y0 n—3m0

and
lim

N(5Tx,, TTx,, t) =0 and lim N(T5x,, 55x,, t)=10

M, e 0

For all t > 0, whenever {x,} is sequence in X such that lim 5x, = lim Tx,, = u for some ueX.
n—o n—o

Definition 2.8:
Let S and T be self mapping of an intuitionistic fuzzy metric space (X, M, N, =, ). Then a pair (S, T) is said to be

compatible of type (P) if
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lim M(TTx,, 55x,, t) =1 and lim N(TTx,, S5x,t)=0

My e -3

For all t > 0, whenever {x,} is sequence in X such that lim 5x, = lim Tx,, = u for some ueX.
n—o n—o

Definition 2.9:
Let S and T be self mapping of an intuitionistic fuzzy metric space (X, M, N, #, @) are called reciprocally

continuous on X if lim STx, = Sx and limT5x, = Tx whenever {x,} is sequence in X such that
n—x n—o

lim §x, = limTx, = u for some ueX.
n—o n—0

Definition 2.10:
Let S and T be self mapping of an intuitionistic fuzzy metric space (X, M, N, #, ¢).. Then a pair (S, T) is said to

be compatible of type (K) iff lim M(SSx,, TTx,t) = M(Tx,Sx,t)
n—o

lim §5x, = Tx and lim TTx, = Sx, whenever {x,} is sequence in X such that lim §x, = limTx, = u
n—¥0 ¥ n—E -0

for some eX.

Example

Let X = [0, 10] with the usual metric d (, ¥) = | X - ¥ |, define M(x, ¥, t) = r""-h:—} forall  x,y€X, t>0
Ly

and a * b = min(a, b) for all a, b €[0, 1] then (X, M, #) is a fuzzy metric space . We define self-mappings S and

10-
T as Sx =10, Tx = 0 for x € [0, 5]- {3}, Sx =0, T = 10 for X = = and Sx = ——, Tx= for xe( 5, 10].
Then, Sand T are not continuous atx = 5, %

1
Consider a sequence {x,} in X such that x,= 5 - = foralln € N.

10—x,)

Then we have Sx,, = —} =Xand Tx,=— —}

&) [xg)

Also, we have SSx,, = = G x"“} =10—10, 5Tx, = 5— =10—*10, T(x) =10 and TTx, = T—= = 0—0, TSx,,

=T

(5- x,._}
= 0—>0, S(x) =0. Therefore, (S, T) is compatible of type (K) but the pair (S, T) is neither compatible

nor compatible of type (A) (compatible type of (p), reciprocal continuous).

Lemma: 2.1
Let (X, M, N, *, ) be an intuitionistic fuzzy metric space. Then for all x, y in X, M (x,%,.)isnon decreasing.
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Lemma: 2.2

Let (X, M, N, =, ©) be an intuitionistic fuzzy metric space. If there exist g€ (0,1) such that M(x, v, gt) =
M(x, ¥, t) and N(x, v, gt} < N(x, v, t) forall x, yand t > 0 then x = ¥.

Lemma: 2.3
The only t-norm # satisfying  * + = ¥ for all + € [0, 1] is the minimum t-norm, that is @ *= b = min {a, b} for all

a, b [0, 1].
Main Theorem

Theorem:
Let (X, M, N, =, ¢) be a complete Intuitionistic fuzzy metric space and A, B, S and T be self mapping of X

satisfying the following conditions:
(i) A(X) € T(X) and B(X) < S(X)

M (AxSx,t)«M (By. Ty.t)=M (S, Tyt
.. M LAxBy .kt M ( Ax. Ty, M (Bx,Tx(2—
(i) fg. w(t}dtz f[, M (Ax,Ty.oce)«M (Bx T 2—0)t) w(t}dt

N (AxSxt) N By.Ty. o N(ExTy.t e

_—_ ke P B oM 72—
fo ()t = [ NARTISONETRE09 (5 4y

Where 2 : [0, 1] — [0, 1] is continuous function such that r(t) = & for some 0=t < 1 for all x, y € X
,ke(0,1),x€e(0,2) and
(iii) Sand T are continuous.

If (A, S) and (B, T) compatible of type of (K), then A, B, Sand T have a unique common fixed point.

Proof:
(i) A(X) S T (X) and B(X) S S(X),

So for any xg € X, there exists X1 € X such that Axg=Txy and for this X1, there exists Xz € X such that

Bx,=5x;. Inductively, we define a sequence {¥ } in X such that
Vo1 =AXopn-2=TX2,—1 and Vi, =BXy,_q1=5%0, for alin=0,1,2...

Taking ¥ = Xay and ¥ = Xz,+1 in (ii), we get
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M kt) M [Ax, KD
j‘u Yen+udon+m 1ﬁ(t}fit :j'u onBXoni s 1ﬁ(t}fit
M [ AxnnSxon e M (Bronis. Trons 1) =M (Sxon, Txon, ot) =
2 j‘u M[:A.X-'m?;(-’m+i,.mﬂ'}ﬂm(EXWTXM(Z_K}E} 1;}(t}dt

Now we put 2= 1 — g withg € (0,1), we get

M (.A.X-'m,-gﬂ-'m _.f.'}i" M (.E.X-'mq.y?‘k-'mq.yﬂ'} w0 (S.X-'m T.X-'mq.yﬂ'} =

fuh'l l:}’m+1ﬂ’m+mkﬂ'}¢(t)dt > _[u M (Axon Txone ol 1—qlthe M (Bxgn Txon(2—({1—g)lt) 1ﬁ(t}dt

M (Vong o¥omt)e M (Voneo Txong o8) # M { Yondonsot) &
> j‘u M (yen+aden+eths M (et odond1+g)de) @(t}dt

M (enden+2t)# M Vensadonezt) # M ( Yendens o t)
> -[uM (¥en+ w¥on+otds M Oonden+ot) =M (Yandons g £) 1ﬁ{t}dt

j-"" (emden+ot)= M (Fon+ dontzt) = M (Vendon+09E)

ZJo P(t)dt

> j-u"" (venden+ot)s M (Vons od¥enszt) w(t)dt
And
Iﬂ” U-’m+1ﬂ’m+mkﬂw(t)dt =IGN lﬂxmﬂxm+1skﬂ¢(ﬂdt

N (AxgnSxen.t)e N (Bxrong o Toons ot) oN (Sxon, Txonat) ¢
= '[EI N (Azgn Toegnep®t)e N (Bxgn Tagn(2—)t) 11{’&')!!'11'

Now we put cc=1 — g with g € (0, 1), we get

N {AxgnSxon.t)e N (Bxgnt o Toone ot) N (Sxgn Txgnsat) ¢
< f, (At Temnes(tma)e)e N (Beam Tean (=m0 1)

N (¥an+a¥ent)* N (¥onio T¥ansat) « N ( Yendon+ot) ¢
= fu N (yan+wdan+ot)oN (Yantaden.(14g))E) Y(t)dt

N (vendon+ot)e N¥an+adan+otd * N ( Yondan+t) »
N (¥zn+1¥zn+2zt)* N Vendens o) o N (Fenden+ g £)
=[ . P(t)dt
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N (Ven¥en+ 280 N (Vens adentzt) o N (Yandons g £)

=, Y(t)de

= I”ﬂﬂ'mﬂ’m +otle N¥an+ adan+ot)

0 P(t)de
From lemma 2.1 and 2.3 we have

fu"'l li}’m+1ﬂ’m+mkﬂ'}¢(ﬂdt = J‘D["'I (¥aq Yom 4+ aet) 1,fi'|:t}dt

and fuﬂl:}’m+1ﬂ’m+mkﬂ¢(t}dt q_: j-uN Lj?zﬂﬂfzﬂH_m_] 1;}(t)dt

1)
Similarly, we have

fu"'l li}’m+zﬂ’m+s.-kﬂ'}¢(t)dt = J‘D["‘I (J’m+143’m+345}¢{t}dt and

NI kt) . .
-ru Yan+zdan+e Kt Y(B)dt = Iﬂ”l?zﬁﬂzﬂu t) (D)dt

2

From (1) and (2), we have

j-uH L ¥n+ 2¥ns oKL} w(t}dt > J-D["'I (P aet) 1ﬁ{t}df

And

Iﬂﬂl:}h+1ﬂh+mkﬂ'} 1ﬁ(t}fit < j-uW L?ﬁ#?ﬁ+1st.] w(ﬂdt

®)

M kt) L £
From (3), we have]|, i s P(t)dt = J'DM (smom +1’k}¢{t}dt > IDM [y“'lﬂr““’?f“} Y(t)dt=...=

IM (TL*TZ-'E‘-’{}

0 Y(t)dt—1asn —

and

T
(?ﬂ -1¥n4 l’i__'f)

P(tdt =...=

Iﬂw[_ﬁ_'_m_,_ oKt lﬁ(t)fit < j‘uN l:ywyﬂ+145:| w(t}dt j_:l'
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j':r rkyl*yﬂ*;:T.}

PY(t)dt—1lasn —+

So j‘“ (Fprnert)

1,!:(t}dt —1 as 1 — 00 for any t > 0.For each £ > 0 and each t > 0, we can choose 15 € N such

th tfu M iy 1) Y(t)dt>1 — £ forall m > mn,. Forn,m € N, we suppose m = 1 . Then we have that

2t y(eyae > (1 Eronmm) peyan « [ Omremi) y(eyae ..

. Lot
* fuM [J"ﬂ“-"}'ﬂ*'“’m—ﬂ;} WP(t)dt >1—g%1— g% (m—n)times. Thisimplies

M (¥
Iy b t‘]w(t}dt = (1 — &) and hence {¥,,} is a Cauchy sequence in X.

Since (X, M, N, #, #) is complete, {¥, } converges to some point z € X, and so that {4x,,_,}, {Sx,,},

fBx,, 1} Tx,,_ 4} also converges to . Since (A, S) and (B, T) are compatible of type (K), we have

AAx, _,—5=z 55x, Az BBx,, Tz TTx,, Bz 4
From (ii), we get

M (Adx,, _5.BBxgn_. .kt ]
t)dt
A w(t)
(M{Adx ;5. 54%,, ot s M(BBxyy _, TBxop ot deM(SAx,, o TBxyy _.t )
:’f M(Adw,, o TBxyy Xt ) s M(Bdxy, o Tdr,,_o.(2-x)t) Ww(t)dt
— o

Again taking limit as fi—oo and using (4), we have
M(Sz.Lz.t ) « M(T=z.Tz.t )= M(52,T=t )«
M (52T=.k ! Tzi1- D T=i2-(1-
ID (5z.T= t}w(t]dt Efﬂ‘d(&zi"z(l git) = M(BzT=(2—-(1—g)¢) u’;{t]dt
M(Sz,8=.t ) « M(TzTzt )= M(52,T=.t )=

M (5z.Tz.l M(Bz.T=, M (B=z.T=,
Efu { 2t} M(Bz,Tet )« M (Bz eq}w(t:]dt

1x1=
M (5z,T=, M(BzT=z,
EID { =t)+ M(Bz,T=t ) ‘llﬂ'{t]dt

= J-M (8z.T=.t) « M(Bz.T=.t)

Ww(t)dt

P(t)dt

M(5z.T=.t) 1
= [,
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> IM(S\Z,TH,:} w(t)dt
o
and
N(Adxy, o.BBxyq_,.kt)
Iy w(t)dt
(NAdr,, o.SA%., ot ) e N(BBxoy _ . TBxgy ot e N(SAx,y o TBxgy .t Jo
N (Adr., .. TBx.,_,.xt)e N(Bdx,, .. Tdr . _..(2-x)t)
< J‘D Tn-2 -1 -2 -2 w{: t:] dt
Again taking limit as fi—oo and using (4), we have
M{SzLz.t ) o N(Tz.T=.t )=« N{S=zT=.t )
IDN (5z.Tzkt) w{t] dt < IﬂN(Ez,Tg,El—q}t} o N(Bz,Tz(2—(1—g)t) 1!-”“] dt
N(SzSz.t )¢ N(Tz. Tzt Jo N(5z.T=t Je
= IDN(EZ,TE, th e N(BzTz.t ) o N(BzT=gt) w{t] dt
0w e
= IDN (Sz.T=.t) « N(BzTz.t ) w(t} dt
< IDN (Sz.Tzt) « N(Bz,T=t ) w{t] dt
< [0 y(o)dt
< Iﬂm(s.z,rz,r} w(H)dt
Sz =Tz
From (ii), we get
(M{AzSzt )+ M(BBxgy _ 4 TBxgn _aut )+ M (55T Bxgy _..t I+
J-DM (Azﬂﬁxm_l,kt}lp{t)dt > J-u M (AzTBxgn -y 8t ) = M(Ba Tz, (2-x)t]) W(t)dt

Again taking limit as fi—oo and using (4), we have
M{AzS=t ) = M(T=z, Tt )= M({5z,T=t )=
IDM (Az.T=zkt) w{f] dt = IDM (AzTzil-qit )« M{(BzT=.(2—(1-q)t) yb{t] dt
1:M(Sz.5=t )=
= J‘DM (AzTz.t) « M(Bz.T=t) « M (Bz.T=.qt) w(t] dt

1#1=1
= IEM {Az.T=.t) + M{Bz.T=zt) w{t} di
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= IﬂM (AzT=zt)=1 tp'[t}dt
> J-um (AzTzt) w(e)dt

Az =Tz

and
N{AzSzt) s N(BBxgp _,.TBxyn_,.t)e N(Sz.TBxyy_,.t)e
N (A=TBxgy _.t ) e N(BzTE(2—0)t) w{:t} dt

J-uN (Mﬂﬂxm_l,kt}w{t}dt = J'u

Again taking limit as rfi—oo and using (4), we have
M{Az Szt )« N{Tz, Tzt )e N(52,Tz.t Je

J-:l' (M,Tz,kt}w{:t}dt £ J'DN (M-Tz-'(j-_ q}t} .;.N(Bz_,‘l"z_.(z—l::l—q}ﬂ'} tp{t}dt

0«0 N(Sz5z.t )=
NiAzTz.t) e N{Bz, Tzt )« N (Bg,T=gt)
= J, P(t)de

0o Dol
M (AzT=t) « N{Bz,T=,
< [ (AT NBRTE) y(e)dt

N(AzTzt)« 0
=f T (B

< Iﬂw(m,rz,:} w(t)dt

Hence Az=Tz

From (ii), we get

MiAz Szt )« M(Bz,Tat j+ M(Sz.T=,t )=

J-IJH (Az.Bz.let) '{p{:t}dt = J‘u M (Az Tzt )+ M(Bz.T=(2-%t) w{t} dt

M(Tz.Tz.t) « M(Bz.T=t )+ M{Tz.Tz.t )+
= J'uh'l (Tz,T=(1—g)t) « M{Bz,T=.(2—(1—g)t) ‘(ﬁf'[t}dt

M(Tz,T=t) = M(Bz,T=t )= M{Tz,T=t )=
M (Tz, Tt ) =« M(BzT=zt) « M{BzTz.gt)
= [, W(t)dt

1« M(Bz. Tzt )=l

= [, W(t)dt
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M (Bz.A=,
=NN (B=4=8) 0y (£)dt

> f:{mz’ﬂs’r}w{tjdt

and

MNiAz.Sz,t])» N(Bz, Tzt )+ NiSz,Tat Je

J-N' (AzBzkt) w{t]dt £ J‘D N (Az.Tzmt ) N(BzTz,(2—uxt) ‘J}{t}dt

o

Mi(Tz,Tz.t Je N(Bz. Tzt Je N(Tz.Tat])e
Ni{Tz,T=.(1- « M(Bz,Te(2—-(1—
E-ru (Tz.T=z(1-g)t) « N(BzT=(2-(1-g)t) wit)dt

M(Tz,Tz.t) s N(Bz. Tzt Jo N(T=z,Tz.t Jo
N (TzTz.t) ¢« N(Bz. Tzt ) o N (Bz,T=.qt)
< J, Y(t)dt

Ox N(Bz. Tzt )=0:0

= J, W(t)dt
< I:(Bz,As,r}w{t]dt

< f:mz’ﬂz’t}w{t]dt

Az=Bz
Therefore Az=Bz=Tz=Sz
Now, we show that Bz = z. From (ii), we get

MiAx gy, Sxopm.t ) = M{Bz,Tat )+ M(Sxgn To.ths

IM (Mzﬂﬂz-kt}w{t]dt = IDM (g T2t )& M(Bx g, Tagn tsM (szﬂJTxgﬂqu}w{t]dt

V]

And, taking limit as ft—oo , we have

Miz.zt ) =« M{Bz,T=t )« M{zT=z.t)=

f:‘ (z.Bz.kt) w( tj dt = IDM (Tz.Tz.t)s Mizzt )+ M (z2t ) «Miz.zt) w(t] dt

1+«M(BzTzt)s M(zTz.t )=

> J'D 1xlsx1 w{t}dt

M(Bz Tzt JsM(zTz.t )

=], P(t)dt
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M( Tz Tzt )=M(z.B=z.t)
> Iu 'z, Tzt J=Mz.Bx w{t] dt
Miz.Bz.t )
oy w(®dt

And
Nizat jo N(Bz, Tt Je N(zTat)e
IDN (z.Bz,kt) w{t} dt = IﬂN(Tz,Tz,r}o Nizzt Jo M (z.at ) «Nizzt) w{t] di
0« N(Bz, Tzt ) N(z.Ta.t Jo

= J‘D Ooled w{t}dt

Ni{Bz Tzt joN(zTat )

= [ W(t)dt

Ni{Tz.Ts.t jeN(z.Bzs.t }

=, W(t)dt

Mi{z.Bz.t)

>J; y(t)dt
And hence Bz = z.
Thus we get z= Az =Bz =Tz = Sz and so z is a common fixed point of A, B, Sand T.

Uniqueness: In order to prove the uniqueness of fixed point, let i be another common fixed point of A, B, S and

T. Then Au = Bu = Stt = T, therefore, using (ii), we get

M (A= S=,2)=M (Bw Tw.t):M (5z,Tw,t)=

IM (z’w’t}w{t]dtz J.M (AzBw.kt) %E’{t]dtzfu M (A=.Twxt)=M (Bz,T=(2-x)t) w(t)dt

o (]
M (Az.Bw.kt) M (zaw.t)
Iy Y(t)dt > [ Y(t)dt

N (A=zSzt)eN (Bw,Tw,t)oN (Sz,Tw.t])e
IDN (zw.t) w(t]fit=fuN (Az,mv,kr}w{t]dtN < -ru N (d=z.Tw,xt)eN (Bz.Ta.(2—x)t) W(t)dt

J-N (Az.Bw,kt) N (zawt)

) Y(dr < [ Y(t)de

From lemma 2.2, we get £ = W

This completes the proof of theorem.
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Corollary: 3.1

Let (X, M, N, =, ©) be a complete Intuitionistic fuzzy metric space and A, S be self mapping of X satisfying the
following conditions:
(i) A(X) €S(X)

M LAy ) M (AxSx,t)«M (Ay Syt =M (SxSy.t)+
.. ML VKL M [ Ax. Sy, M (AxSx(2—
(”) fD w(t}dt > J"I} (AxSyoce)eM (xS, (2—0E) w(t}dt

N { Ax St} o N{ Ay.Sy.t ) e N(Sx. Syt ) e

NI Ax By kt) i r ol [ [2—
_’rl} W aRE ﬂ)(t}dt E J"D N‘AIJSJ’-'xr} N __H_',t:.._’:,'x_.\_ :x}r} w(t}dt

Where @ : [0, 1] — [0, 1] is continuous function such that + (£} = t for some 0= £ <= 1 for all X,
y EX, ke€(01), «e(02) and

(iii) S is continuous.

If (A, S) compatible of type of (K), then A, S have a unique common fixed point.

Corollary: 3.2

Let (X, M, N, =, ©) be a complete Intuitionistic fuzzy metric space and A, B, S and T be self mapping of X
satisfying the following conditions:
(i) A(X) € T( X ) and B(X) < S(X)

M (Ax.Sx,t)sM (Bx.Ty.t )M ([ STyt )=

(i) ft;\i LAxEy kt) $(D)dt> fu M (Ax.Twt) w(t)dt

N {AxSxt)oN{BaT vt N SaTy.t)e

N iAx.By kt) N Ax.Tv.
I Y(dt= [ ATyt P(t)dt
Where & : [0, 1] — [0, 1] is continuous function such that () = t for some t > 1 for all X,y E

X, k €(0,1) and

(iii) Sand T are continuous.

If (A, S) and (B, T) compatible of type of (K), then A, B, Sand T have a unique common fixed point.
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Corollary: 3.3

Let (X, M, N, %, ¢) be a complete Intuitionistic fuzzy metric space and A, B, S and T be self mapping of X
satisfying conditions of our main theorem
If we putting @ = 1 in (ii) condition of our main theorem, we have

M [ AxBy k) M (xS, t]+M (By.Ty.t) M [ Sx.Ty.t)s
- e i . (
(ii) fu & P(t)dt> fu. M (dxTyt) =M (BxTxt) WO)dr

N (Ax Sxt)eN{By.Tyv.t)eN(SaTy.t)he

N L Ax.By.kt) ( e
J"D w(t}ﬂ:t = J"D N{ e, Ty.t)eM (Bx.Txt) w(t]ﬂ:t
Where © : [0, 1] — [0, 1] is continuous function such that () = t for some t > 1 for all X,y €

X, k&(01) and

If (A, S) and (B, T) have a coincidence point .Moreover A, B, S and T have a unique common fixed point in X
provided both the pairs (A, S) and (B, T) are compatible of type of (K).
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