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I ntroduction:

In 1965 Zadeh [7] introduced the notion of fuzzy .skater many authors have
extensively developed the theory of fuzzy setgajapiccations .

The purpose of this work is to give a compnehe study of fixed point theorem
and we supply the details of the proofs for méshe results that were given by Anju
Rani [1] that's depended on the papers of Cho ,i@mn fixed points of compatible
maps of typed) on fuzzy metric space , 1998" . And Chung ,@nmon fixed point
theorem in fuzzy metric spaces, 2002" . And Kiwk "On common fixed points in
Menger probabilistic and fuzzy metric spaces , 200ihe Anju Rani work was proof
the six self maps have a unique common fixed pae add also some results that
seem to be new to the best of our knowledge that'srre tried to generalize this
paper for eight self maps have a unique commord figeint and given some
corollaries .

$1: Definitions on fuzzy normed linear spaces

In this section we shall introduce some basiacepts and definitions with some
illustrate examples which are necessary to ourkwor

Definition 1-1:[7]

Let ¥ be any non empty set . A fuzzy.4éh X is a function with domaitt’ and
values in[0,1] .

Definition 1-2:[12]

Let X be a linear space ovEr. A fuzzy subsei: X x (0,22)—=2[0,1] is said to be
fuzzy normon X if forait,y € Xand all s ,t £ (0,00} :

1) wlxt) =0

2) wlx,t) =1 ifandonlyif x=10

3) wlex, t) =,.f_;'( ,%] ; e=10

\

4) ulx+ v,s+t)=minfulx s), ulv.t)}

5)  ulx,.):(0,2)—=[01] is a non-decreasing function on&k and
lim,,. tlxt)=1

Then(X, «) is called a fuzzy normed linear space .
Example 1-3:[9]
Let{X, |l .|/} is a normed linear space . define a fuzzy subset

lx,t) = _— . Then(X, i) is a fuzzy normed linear space .



Definition 1-4:[9]

Let X be any non-empty set and [g{¥) be the set of all fuzzy set én for
f.g e F(X)suchthat f:X x (0,1] = [0,1], g: X x (0,1] = [0,1] andk £ R define

Frog={x+v.uAl):(x.u €fand (v.A) Eg} and kf = {{kx, u): (x, ) € f}
Definition 1-5:[9]

A fuzzy linear space = x = (0,1] over the field™ (R or € ) where the addition
and scalar multiplication operation ot are define by :

(x,A)+ (vp) =(x+wv.inp) and k(x,A) = (kx,4)

is a fuzzy normed space if to evigtyd) £ ¥ there is associated a non-negative real
number||(x, 1} | called the fuzzy norm cffx, ) , in such a way that :

1) l(xDll=0 ifandonlyif x=0 i€ (01]

2) k(D =1kl forall(x})eX keF

3) =D+ vwlslliAawl+(vAawl forall (x1),(v,u) €X
4) lxv, 2l =A (DI forall A, € (01].

Definition 1-6:[9]

The linear spacg(X) is said to be normed space if for evgrg F(X) , there is
associated a non-negative real numli¢i| called the norm off in such a way that :

1) Ifl=0 ifandonlyif f=0 .For
Ifll =0 if and enly if sup {ll(xwll : (x,u) € f} =10
ifand only if x =0,u € (0,1]
if and only if f =0
AMkfll = sup{lik(x )l : (x,0) €F, k €R])
= sup{ Ikl (e )l + (e, ) € £} = IKIIF]
ANf+gll = lfll+llgl. For

If + gll = sup{ll (x, 1) + (3. Dl: (x, 1) € fand (y,4) € g}
=sup{|l(x+v.uAad)|l:x,vEX and i € (0,1]}



Zsup{||(xcu AN+ (v, Ad)|:(x, 1) € fand (v.A) € g}
< sup{ll (ot ARz (e, ) € F }+ sup{ll o 1 ADI: (v, ) € g} = Il + llg]

Then(F(Xy .. is a normed linear space .
Definition 1-7:[9]

Let F(X) be a linear space over R . A fuzzy subset
w: F(X) x (0.00) = [0,1] is called fuzzy norm on X if the following areisfigs :

1) w(f.t) =0 v feF(X)
2) wf,ith=1 ifandonlyif f=20
3) ﬁ'(ﬁf:TJ':ﬁi'[ﬁﬁJ e+ 0

4) u(f +g.s+t) =min{u(f,s), ulg t)}

5) wlf,.}:(0,:0)—=[0,1] is a non-decreasing function onR and
lim . u(f,t) =1

Then(F (X, ) is called a fuzzy normed linear space .
Example 1-8:

Let X be a non-empty set angF(X) ,|l.[) be a normed linear space . define

wF(Z) X (0,00) = [04] by : u(f,) = —5~ where te(02) such that

-
= F

£l =Ll A s (x,4) £ £}, Then(F(X), ) is a fuzzy normed linear space .
Definition 1-9:[4]

Letx be a non-empty set , thid, A7) is a fuzzy metric spacef is a fuzzy set in
X* x (0,00 satisfying the following condition , for all v,z € X and s,t € (0,0) :

1) M{x,y.t) =0

2) M(x,v,t) = M(vx,t)

3) M(x,v,t) =1 ifandonlyif x=1y

4) M(x,v,t+5) =min{ M(x,zt), M(z,v.5)}

5) M(x,v,t) :(0,00) = [0,1] is a non-decreasing  function and
lim,. M(x,v,t) =1

Example 1-10:[4]

Let(X ,d) be a metric space . defimg: x* x (0,20) = [0,1] by :



n

M(x,v,t) =——— . Then (X, M) is a fuzzy metric space .

raleg)

$2: Fixed points of absorbing mapsin fuzzy metric space
In this section we recall some definitions &ndwn results in fuzzy metric space .
Definition 2-1:[12]

A binary operatior= : [0,1] x [0,1] = [0,1] is called continuous t-norm if is
satisfying thefollowing conditions :

1) =is commutative and associative ,

2) =is continuous ,

3) a*1=aforalac [01],

4) a=b=c+=d whenever a=<cand b=d
and a, b, c,d € [0,1].

Definition 2-2:[4]

The 3tuple (X, M *)is said to be fuzzy metric spaceXifis an arbitrary set 7 is
continuous t-normand M is a fuzzy set in¥? x (0,x) satisfving the following ;
forall x, v,z € X and t.s € (0,2 :

1) M(xvt) =0

2) M(x,v,t) =M(v, xt)

3) M{x,v,t) =1 ifandonlyif x=y
4) M(x,yv,s+t)= M(xz5) *=M(zwvt)

5 Mix,v,.):(0,=)—=[0,1] is a left continuous function and
lim, . M(x,yt) =1,

Definition 2-3:[1]
Let(X, M,=)be a fuzzy metric space :

i) A sequencex,}in X is said to be convergent to a poirnt £ ¥ denoted by

lim x, =x if lim,, . M(x, xt)=1

i) A sequence (x,}inX is said to be Cauchy sequence if

lim, .. M(x,.x,,t) =1 forall p>0,

iii) A fuzzy metric space in which every Cauchyugege is convergent is said to be
complete .



Definition 2-4:[1]
A pair (4, 5) of self maps of a fuzzy metric spé&eM,=) is said to be reciprocal

continuous ifim ASx, = Ax and lim,_ . SAx, =5x , whenever

==
there exists a sequence {x,) € X such that

lim . Ax, = lim Sx, =x forsome x€ X

n—es

If A and S are both continuous then they are reciprocally tomrous but the
converse need not be true .

Example 2-5

Let X = [ 5, 25 ] andd be the usual metric space X . Define mapping
A,5:X - Xby:

aw={; o eesw=ls D

It may be noted tha#l and 5 are reciprocally continuous mapping , But neither
Amnor 5is continuous mapping .

Definition 2-6:[2]

The two maps A and B from a fuzzy metric sfjaces, =) into itself are said to be
compatible if : lim__,_ M(ABx_,BAx 1=1

Definition 2-7:[1]

Let /., g are two self maps on a fuzzy metric spaiev,=) then f is called g-
absorbing if  there exists a positive integer K = 0 such that

M(gx,gfx.t) =M (gx,fx,%] . forallxe X.

Similarly , g is called f-absorbing if there exists a positive integr = 0 such
that : M(fx, fgx, t) =M (fx,gx,%] forallxE X,

The map f is called point wiseg-absorbing if for giverw € X, there exists a
positive intege = 0 such that : M(gx, gfx.t) =M (gx,fx,f;]

Similarly , g is called point wise f-absorbing if for giverx € X, there exists a
positive intege® = 0such that M{fx, fgx, t) =M [fl’,gl’,é)
Lemma 2-8:[6],[11]

If for all x, v X, t£(0,0) and 0=k <=1 M{xv.kt) = M(x,v.t),

thenn x = v .

Lemma 2-9:[8],[13]



Forall x,v € X, M(x,v,.) IS anon-decreasing .

Theorem 2-10:[1]

LetP be a point wiselB-absorbing and} be a point wis&T-absorbing self maps
on complete fuzzy metric spacer, M, =) with continuous t-norm defined by
a=b =minfa, b} where ab £[0,1], satisfying the conditions :

1) P(X) SST(X) ,Q(X) CAB(X)
2) There existk € (0,1) such that for every x,v € Xand t € (0,00)

M(Px,Qv, kt) = min (M(ABx,STv,t), M(Px,ABx,t),
M(Qv, STy, t), M(Px,STy.t)}

3) Forall x,y X ,lim__ M{zxyt)=1
4) AB=BA,ST=TS,PE=BP,SQ=05,0T =TQ.

If the pair of maps(P,4E) is reciprocal continuous compatible maps then
F,Q2.,5,T.A,and B have a unique common fixed poinfxin

Proof : we can see the proof in [1] . #
Theorem 2-12:[1]

LetP be a point wiselE-absorbing and? be a point wis&T-absorbing pairs of
self mappings of a fuzzy metric spid&en, =) satisfying conditions :

1) P(X) SST(X),Q(X) SAB(X)
2) There existk = (0,1) such that forevery x,veX andt £ (0,%).

M(Px, Qv kt) = min{ M(ABx ,5Ty,t), M(Px ,ABx,t),
M(Qv, 5Ty, t),M(Px,5Ty.t)}

3) Forallx,v €X,lim,._, M(x,v,.t) =1
4) AB =FBA,ST=T5 ,PBE=EP ,5Q=05.QT=TQ

If the range of one of the mappings P(X), Q(X),AE(X) or ST(X) be a complete
subspace of X then P,(,5,T,A and B have a unique common fixed point in X.

Proof : we can see the proof in [1]. #
Example 2-13:[1]

Let (X, d) be usual metric space wheie= [0,1]and for eacht £ [0,1] and M
be the usual fuzzy metric (%, M,*) where= is defined by



a*=b=ab with M(xvt) =

r+ L'.":_:u.'._'.-_'- fﬂ?" X,V = _X,

Letd, B, 5, T, P and ¢ be self maps defined as,

Ax :i S:‘(Zi—t
Sx =x T1=§
P:L:% Qx =0, Vx,v € X

Then P(X) = [a, %] c [c::, 1] = ST(X) ,and Q(X) =0 c [aj i] = AB(X). Hence

1=
P is AE- absorbing and? is ST-absorbing withi = 0.
If we takek = 1 andt = 1, then the contractive conditiof2} in theorem (2-12)
is satisfied and zero is the uniqgue common fixedtpo #

Now we going to generalize the result giverthie theorem (2-10) for eight self
maps:

Theorem 2-14

Let H and P be a point wised5-absorbing andL and ¢ be a point wisesT-
absorbing self maps on complete fuzzy metric spichf, =) with continuous t-norm
defined bya = b = min{a, b} where ab €[0,1], satisfying the conditions :

1) H(X),P(X) SST(X) and L(X) ,Q(X) SAB(X)

2) There existk € (0,1) such that for every x,v € Xand t € (0,00)

a) M(Px, Qv kt) = min {M(
M(Qy, STy, t), M{Px,STy.t)}
b) M(Px, Ly, kt) = min {M(
M(Ly,STy, t), M(Px,5Ty,t)}
Cc
) M(Hzx,Qy, kt) = min {M(ABx,5Ty,t), M(Hx, ABx,t),
M(Qy,STy.t), M(Hx,5Ty, t)}
d)

M(Hx,Ly kt) = min {M(ABx,STy,t), M(Hx,ABx,t),
M(Ly,STy,t), M(Hx,5Ty,t)}

3) Forall x,y €X ,lim__  M(xyt)=1

4)
AE=FBA, ST =T5,PE=8P,HE=FEH,5Q=05,5L=L1L5, QT =T43,
LT =TL



If one of the pair of maps(P AB), (H,AE),(Q,5T)or (L, ST) is reciprocal
continuous compatible maps thef.@ . H.L.5.T,A, and Bhave a unique
common fixed point i% .

Proof :

Letx, be any arbitrary point i , construct a sequence,, } in X such that

Vopoy = STy, = Pxy,_, = Hxy,., and
-VE."! = _":].E.':LE“ = Q'ﬁ-fn—i = L'ﬁ'f“—g yI = ].12_.31 "t

This can be done by the virtue of (1) . By ushegsame techniques of theorem (2-
10) we can show thal,  is Cauchy sequence ih. Since (X, M,=) is complete so

there exists a point (say)z in Xsuch that (v,}) ==z Also we have
{Pxo, ) AHX, 2 0 STx,, 1) (ABx,, b, (Qxq, b {lxg, ) =2,

Let the pair(P, AB) is reciprocally continuous mappings , then froredtem (2-10)
we have Pz is a common fixed point ¥, ,5 ,T, 4 and B.

Now , we have to show th&tand L have the same common fixed point :
Now puttingx = Fz , v=u in the contactive condition (c) we get,

M(HPz,Qu, kt) = min {M(ABPz,5Tu,t), M(HPz,ABPz,t),
M(Qu,STu,t), M(HPz,5Tu, t)}
M(HPz, Pz, kt) = min {M(Pz,Pz,t),M(HPz, Pz,t), M(Qu, Qu,t), M (HPz, Pz,t)}
= M({HPz, Pz, t)

sa HP=z= Pz
Now puttingx = z , v = Pz in the contactive condition (b) we get,
M(Pz, LPz kt) = min {M(ABz,STPzt), M(Pz,ABz,t),
M(LPz,STPz,t),M(Pz,5TPz t)}
=min {M(Pz,Pz,t), M(Pz,Pz,t) ,M(LPz,Pz,t), M{Pz,Pz, t)}
= M(LPz,Pz,t) = M(Pz,LPz,t)
so LPz = Fz . Hence

z=PPz=QPz =BPz =APz =TPz = §Pz= HPz = LPz . HencePz is a
common fixed point oF,@,5,T,4 ,B, H and L.

Uniqueness is the same of theorem (2-10) .

The proof when the pair of maps. A5} is reciprocal continuous compatible maps .

Since (X, M,*) is complete so there exists a point (say)in X such that{y, } — z
Also we haveéPx,, ), (Hxo, .0 (5T x5, _ L {ABx, ), (Qxq, o) (L, o) = 2.



since the pair(H,AB) is reciprocally continuous mappings , then we have
lim, . HABx, = Hz and lim,___ ABHx, = ABz , and compatibility of # and
AB vyields , lim, ., M(HABx, ,ABHx,,t)=1 (i.e) M(HzABz,t)=1
HenceHz = AFz . SinceH(X) =ST(X) then there exists a point in X such that
Hz=5Tu.

Now by contractive condition (d) , we get ,

M(Hz Lu, kt) = min {M(ABz,5Tu,t), M(Hz,ABz, t),
M(Lw,STu, t), M(Hz,5Tu,t)}
=min (M(Hz, Hz,t), M(Hz,Hz, t), M(Lu,Hz,t), M(Hz,Hz,t)}
=M(Hz Lu,t)

(,e)Hz = LuthusHz = ABz = Lu = 5Tu.

Since H is AB-absorbing then for k=20 , we have
M(ABz,ABHz,t) = M(ABz, Hz, ) = M (Hz,Hz,2) =1 (i.e)Hz = ABz = ABH:

Now by contractive condition (d) we have

M(HHz, Hz, kt) = M(HHz, Lu, kt) = min {M(ABHz,5Tu,t),
M(HHz,ABHz,t), M(Lw,STu,t), M(HHz,5Tu,t))
=min {M(Hz,Hz, t), M(HHz,Hz,t), M(Lu, Lu, t), M(HHz, Hz, t)}
= M(HHz,Hz,t)

(.e) HHz=H=z= ABHz . Therefore Hz is a common fixed point of
H and AB . Similarly , L isST-absorbing therefore we have
, M(STw,STLw,8) = M(STu,Lw,*) =M (LuLu>) =1 (i.e)

STu=5TLu=Lu.

Now by contractive condition (d) we have ,

M(Lu, LLu, kt) = M(Hz, LLu,kt) = min {M(ABz STLu,t), M(Hz, ABz,t),
M(LLw,STLu,t), M(Hz,5TLu, t)}
=min {M(Hz Lw,t), M(Hz,Hz,t), M(LLu, Lu, t), M(Hz, Lu, t)]
=min {M(Hz,Hz,t),M(Hz,Hz,t), M(LLu, Lu,t), M(Hz, Hz,t)}
=M(LLu, Lu,t)

(i.e) LLlu=Lu=STLu
Now puttingHz = Lu ,we havelHz = Hz = STH=z

Now puttingx = z , v = Hz in the contactive condition (c) we get,

10



M(Hz,QHz, kt) = min {M(ABz, STHz,t), M(Hz, ABz,t),
M(QHz,5THz t), M(Hz,STHz,t))
=min {M(Hz,Hz,t), M(Hz,Hz,t), M(QHz,Hz,t), M(Hz, Hz,t))
=M(QHz, Hz,t) = M(Hz,QHz,t)

so QHz= H:z
Now puttingx = Hz , v=u in the contactive condition (k) we have ,

M(PHz,Lu, kt) = min {M(ABHz STu,t), M(PHz, ABHz,t),
M (L, STu,t), M(PHz S5Tu,t)}
M(PHz,Hz, kt) = min {M(Hz,Hz,t), M(PHz,Hz,t), M(Lu,Lu, t), M(PHz,Hz,t)}
= M(PHz, Hz,t)

so PHz = H:=
Now puttingx = BHz , v = Hz in the contractive condition (d) , we have ,

M(H(BHz),L(Hz),kt) = min {M(AB(BHz),5T(Hz),t),
M(H(BHz),AB(BHz),t), M(L(Hz),5T(Hz),t), M(H(BHz),ST(Hz),t)]

AsHEHz= EBEHHz = BHz and ABBHz=FBABH:z= EHz , We have,

M(BHz,Hz, kt) = min {M(BHz Hz,t),M(BHz,BHz,t)
M(Hz,Hz,t), M(BHz,Hz,t) = M(BHz, Hz,t)

By lemma (2-8 ) we have , BHz=H=z . Hence
JHz=HHz=1lHz= PHz={Hz= ABHz = AH: .Hence
JHz =HHz=1lHz= PHz=(JHz=EBHz=AH=.

Now puttingx = Hz ,v = THz in the contractive condition (d), we have

M(HHz LTHz kt) = min (M(ABH=z,STTHz,t), M(HHz, ABHz, t),
M(LTHz, STTHz,t), M(HHz, STTHz £))

As STTHz =TS8THz =THz and LTHz=TLHz=TH=z We have,

M(Hz,THz kt) =min (M(Hz,THz,t), M(Hz,Hz,1t),
M(THz,THz,t),M(Hz,THz,t)} = M(Hz,THz,t)

By lemma (2-8) we have , THz =Hz . Since
z=HHz=LHz=PHz=JH=z=BHz=AHz=TH=z=5TH:=. Hence
z=HHz =LHz=PHz =(QHz=BHz=AHz=THz=5Hz . HenceH:z IS a

common fixed point oH,L,P,Q,5,T, A and B .

Uniqueness , ledw be another fixed point of{.L, P, 3.5, T, A and E then putting
x = Hz and v = Hw in the contractive condition (d) we have ,

11



M(HHz, LHw,kt) = min {M(ABH=z,STHw,t), M(HHz, ABHz,t),
M(LHw,STHw,t), M(HHz, STHw,t)}

M(Hz,Hw, t) = min {M(Hz, Hw,t), M(Hz, Hz,t), M(Hw,Hw, t), M(Hz, Hw,t)}
=M(Hz,Hw,t)

Therefore M(Hz Hw, kt) = M(Hz,Hw,t) . Hence Hz = Hw .

The proof when the pair of mapg,5T) is reciprocal continuous compatible maps .
From theorem (2-10) we have @y is a common fixed point of
P,@.5,T,A and BE.Now , we have to show th&tand L have the same common
fixed point : puttingr = Qu , v=u in the contactive condition (c) we get,

M(HQu, Qu, kt) = min {M{ABQu,5Tu,t), M(HQu, AB Qu, t),
M(Qu,5Tu,t), M(HQu,STu, t)}
M(HQu, Qu, kt) = min {M(Qu, Qu,t), M(HQu, Qu, t),
M(Qu, Qu,t), M(HQu,Qu, t)} = M(HQu, Qu,t)

so HQu= Qu .
Now puttingx = z , v = @Qu in the contactive condition (b) we have,

M(Pz, LQu,kt) = min {M(ABz,5TQu,t), M(Pz,ABz,t),
M(LQu,5T@Qu,t), M(Pz,5TQu,t)}
M(Qu, LQu, kt) = min {M(Qu, Qu,t), M(Qu, Qu,t), M(LQu, Qu,t), M(Qu,Qu,t)}
= M(LQu,Qu,t) = M(Qu,LQu,t)

so Qu= LQu . Hence
Qu=PQu =QQ0u =EBQu=A0u=TQu=50u=HQu =LQu . HenceQu is a
common fixed point oF, 3,5, 7,4 ,B, H and L.

Uniqueness is the same of theorem (2-10) .

The proof when the pair of maps 5T is reciprocal continuous compatible maps .

Since (X, M,=) is complete so there exists a point (say)in X such that{y, } — wu.
Also we havéPx,, .} {Hxq, 05 8 ASTxo, 33 (ABx, b, {Qx,, b ALli,, ) = u.

Since the pair(L,5T) is reciprocally continuous mappings , then we ehgv
lim,_ LSTx, = Luand lim,, STLx, = STu , and compatibility of L and ST
yields , lim,_. M({LSTx,,, STLx,,, t)=1 (ie) M(LuSTut)=1 . Hence
Lu=5Tu,

SinceL(X) = AB(X) then there exists a point in X such thatLu = ABz .

12



Now by contractive condition (d) , we get

M(Hz, Lu, kt) = min {M(ABz,5Tu,t), M(Hz,ABz,t),
M(Lw,STu,t), M(Hz,STu,t)}
=min{M(Lu,Lu,t), M(Hz,Lu, t), M(Lu, Lu, t), M(Hz,Lu,t)}
=M(Hz Lu,t)

(i.e)Hz =Lu thus Lu = 5Tu= Hz = ABz.

Since L is ST-absorbing then for k = 0 we have

M(STu,STLu,t) = M (5]"141, .Lu,i] =M [fLu,Lu,i] =1

(i.e) Lu =5TLu= STwu
Now by contractive condition (d) we have

M(Lu, LLiw,kt) = M(Hz, LLu,kt) = min {M(ABz,5TLu,t),
M(Hz,ABz,t),M(LLu,STLu,t), M(Hz,STLu, t)}
= min {M(Lw, Lu, t), M(Lu, Lu, t), M(LLu, Lu, t), M(Lu,Lw, t)]
=M(LLu, Lu,t) = M(Lu, LLu,t)

(i.e) LLu=Lu = ST Lu

ThereforeLu is a common fixed point ofLand ST . Similarly H is A5-absorbing
therefore we have M({ABz ABHz,t) =M (.45:, H:,i] =M (HIJHI&] =1
(.e) ABz=AEHz = H:z

Now by contractive condition (d) we have

M(HHz, Hz, kt) = M(HHz, Lu,kt) = min {M(ABHz,5Tu, t),
M(HHz,ABHz,t), M(Lw,STu,t), M(HHz,5Tu,t))
=min {M(Hz,Hz, t), M(HHz,Hz,t), M(Lu, Lu, t), M(HHz, Hz, t)}
= M(HHz,Hz,t)

(.e) HHz=Hz= AEH:z.Now puttinglu = Hz we havedLu = Lu = ABLu.
Now puttingc = z , v =Lu in the contactive condition (c) we have,

M(Lu, QLu, kt) = M(Hz,QLu, kt) = min {M(ABz, STLu,t), M(Hz,ABz,t),
M(QLw,STLu, t), M(Hz,5TLwu,t)}
=min {M(Lu, Lu, t), M(Lu, Lu, t), M(QLu, Lu, t), M(Lu, Lu, t)}
=M(QLu, Lu, t) = M(Lw, QLu, t)
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so JQLu=Lu
Now puttingx = Lu , ¥y =u In the contactive condition (b) we have,

M(PLw, Lu, kt) = min {M(ABLw,STu,t),
M(PLu,ABLu,t), M(Lu,5Tu,t), M(PLu, STu,t)}
M(PLu, Lu, kt) = min {M(Lu,Lu, t), M(PLu, Lu, t), M (L, Lu, t), M(PLu, Lu, t)}
= M(PLu, Lu, t)

so Plu=Lu
Now puttingx = BLu , v = Lu by contractive condition (d) ,we have ,

M(H(BLw),L(Lu),kt) = min {M(AB(BLu),5T (Lu),t), M(H(BLu), AB(ELu),t),
M(L(Lw),ST(Lu),t), M(H(BLu),ST(BLu), 1)}

ASHELu=EBHLu=FBLu and ABBLu= BABLu = ELu , we have,

M(BLu,Lu, kt) = min {M(BLu,Lu,t), M(BLu, BLu,t),
M(Lu, Lu, t), M(BLu, Ly, t)} = M(BLu, Lu, t)

by lemma (2-8) we have , BlLu=lu . Since
yLu=LLu =HLu=0QLw=PLu =EFLu= AELu . Hence
yLu=LLu =HLu=Lu=PLu=FLu= ALu.

Now puttingx = Lu , v=TLuin the contractive condition (d) ,we have,

M(H(Lw),L(TLu), kt) = min {M(ABLu, STTLu,t), M(HLu, ABLu,t),
M(LTLu, STTLu,t), M(HLw, STTLw,t)}

AS STTILu=TSTLlu=TLu and LTLu= TLiu=TLuWe have,

M(Lw,TLukt) = min {M(Lu, TLw,t), M(Lu,Lu, t), M(TLu, TLu,t), M(Lu, TLu,t)]
=M(Lu TLu,t)

By using lemma (2-8) we have TLu=Lu . Since
Lu=Llu=HLu=PLu=QLu=ALu=ELu=TLu = 5T Lu. Hence
Lu=Llu=HLu=PLu=QLu=Alu=EBLu=TLu=5Lu . Hence Lu is a
common fixed pointoP, ¢ ,L,H,5, T, Aand E .

Uniqueness , leLw be another fixed point oft., H,5,T,P, 3,4 and B then putting
x = Lu and v = Lw in the contractive condition (d) we have ,
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M(HLu,LLw, kt) = min {M(AB Lu, STLw,t), M{HLu, ABLu, t),
M(LLw,STLw, t), M(HLu, STLw,t)]
M(Lw, Lw,t) = min {M(Lu, Lw, t), M (Lw, Lu, t), M(Lw, Lw, t), M{Lu, Lw, t)}
= M(Lu,Lw,t)

Therefore M (Lw, Lw,kt) = M(Lu, Lw,t).Hence Lu = Lw . #

Coroallary 2-15:

In theorem (2-14) , wheh = H and @ = L then we have the same result as in
theorem (2-10) . #

Now we going to the result for eight mappingsing absorbing maps , which are
not necessarily continuous .

Corollary 2-16 :

Let H and P be a point wisedE5-absorbing andL and ¢ be a point wisesT-
absorbing self maps on complete fuzzy metric s#cy.=) with continuous t-norm
defined bya = b = min{a, b} where a,b €[0,1], satisfying the conditions :

1) H(X),P(X) ZST(X) and L(X),Q(X) CAB(X)
2) There existk € (0,1) such that for every x,v € X and t € (0,0)

M(Px,Qv,kt) = min {M(ABx,5Tv,t), M(Px,ABx,t),
M(Qv,S5Ty,t),M(Px,STy,t)}

M(Px, Ly, kt) = min {M(ABx,STy,t), M(Px,ABx, t),
M(Ly,STy,t), M(Px,STy,t)}

M(Hzx,Qv, kt) = min {M(ABx, STy, t), M(Hx, ABx,t),
M(Qy,STy.t), M(Hx,5Ty, t)}

M(Hx, Ly, kt) =min {M(ABx, 5Ty, t), M(Hx, ABx,t),
M(Lv,STy,t), M{Hx,5Ty,t)}

3) Forall x,y €X , lim.__ M(x,y,t)=1
4)

AE=FBA, ST =T5,PE=8P,HE=FEH,5Q=05,5L=L1L5, QT =T43,
LT =TL

If the range of one of the mappirgsy) , H(X) @ (X) ,L(X) ,AB(X) ,5T(X)be a
complete subspace ¢f thenP ,Q ,H.L,5,T .4, and BEhave a unigue common
fixed pointin¥ . #
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