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Abstract: The main purpose of this paper is to obtain a common fixed pgbetdrem for two systems of Matkowski type maps on
fuzzy metric space.
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1 Introduction two systems of Matkowski types transformation on
product of fuzzy metric space.

Zadeh p] introduced the concept of fuzzy sets in 1965
and in the next decade Kramosil and Michale® [

introduced the concept of fuzzy metric space in 1975’Definition 21(Schweizer and SKiatf) A binary

which opened an avenue for further development of . . .
. . operationx : [0,1] x [0,1] — [0,1] is a continuous t-norm
analysis in such spaces. Consequently in due course o{ . . .
, . . i It * satisfies the following conditions
time some metric fixed point results were generalized to
fuzzy metric spaces by various authors viz6,10] and  [B.1]* is commutative and associative
others. The concepts of fuzzy metric spaces have bee[B.2]x is continuous
introduced in different ways by many authors. With a [B.3lax1=a  Vac[0,]]
view to generalizing the Banach Contraction Principle, [B.4]Ja*b < c+d whenever & ¢,b < d and ab,c,d
Matkowski extended the concept of Banach contractionto [0, 1].
a system of equations on a finite product of metric spaces . .
. . . Definition 22(A. George and P. Veeramad][ ) The
and obtain a fixed point theorem for such system of

transformations 3,4,7,11] etc. Arora and Kumar 9 3-tgple(X,M,*) 1S called.a fuzzy metnc space if X is an
. . arbitrary non empty set is an continuous t-norm and M
introduced the concept of Matkowski type maps on. C L
. : ' _is a fuzzy metric in X x [0,00] — [0,1],satisfying the
product of fuzzy metric space and obtain a fixed pomtf llowi ditionsy X and 0
theorem for such system of transformation. Matkowski oflowing conditionsivx,y,z€ X andts > 0.
type fixed point theorems are applicable in solving [FM.1]M (x,y,0) =0
abstract equation on product spaces to convex solution oFM.2]JM (x,y,t) =1 Vt> 0 ifand onlyifx=y
a system of functional equations and other abstracfFM.3]M (x,y,t) = M(y,x,t)
equation. [FM.4IM (x,y,1) * M(y,z,5) < M(X,Zt+S)
In this paper we obtain a common fixed point theorem for[FM.5]M (x,y, ) : [0,00) — [0, 1], is left continuous.

2 Preliminaries
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[FM.6]limp e M(X,y,t) = 1. 3 Main Result

Definition 23(A. George and P. Veeramaid]) Let

(X, M, %) pe a fgzzy metric space and let a squence.rheorem 31et
X € X is said to be converge to x X if
|imn_>oo M(Xn,x,t) = 1

Definition 24(A. George and P. Veeramad]) A
sequence x € X is called Cauchy sequence if  Mi(Ti(X,...,%n),Gi(X,...,%n),t)

F,Gi: X — X,i=1,...,n, be two sets of
transformations. If there exist non-negative numbers b and
ai,i,k=1,...,n, such that

lIMnseo M(Xn,Xngp,t) = 1, for each t> 0 and n -

p=1,23,... > kzlaikMk(Xkaxkat) (5)
Definition 25(A. George and P. Veeramadj) A fuzzy +b[Mi(%, F (X1, ..., Xn),t) + Mi (%, Gi (XL, . .., %), 1)]
metric space(X,M,x) is said to be complete if every

Cauchy sequence in X is convergentin X. VX, X € Xi,i =1,...,n

A fuzzy metric space in which every Cauchy sequence iand the numberg@ and (fi'() defined by (1) and (2) fulfils
convergent is called complete. It is called compact if the conditions
every sequence contains a convergent subsequence.

Definition 26(A. George and P. Veeramat]) A self
mapping T: X — X is called fuzzy contractive mapping if
M(Tx Tyt) > M(x,y,t) for each x£y e X and t> 0.

d>0i=1,..n-11=01..n-1

Where0 < 2b <1-—v and where
In all, we generally follow the following notation and

definition introduced in Matkowski and Singh et 3,4, v = max(r1 Z ) ©
7,11]. | >

Let ay be non-negative numbeik = 1,...n andc)’ be .

square matrices defined in the following recursive manner' "e" (€ system of equations

(0) ajk, | 7& k MI(FiXhGIXht) jatl MI (X|,X|,t),| 17 7n (7)

Gk = . 1)
1_aik7 i=k

= FK(X4,..., %) =X = Gj(Xq,...,%

andc, are defined recursively by A =X =Gla )

have a unique common solution x., X, such that xe

L | | ) Xi,i=1,....,n.
it = C1aCiiaki1— CipnaCaker 17K @
1 .
C|110=+1,k+1 + C!+1,1C|17k+17 i=k . o _
ProofFirst of all we note that in view of the homogeneity
ibk=1,...n—1-11=0,1,....n—2Ifn=1, we ofthe system of inequalities (3),in (6) existand B< v <
definecgol) = ay1, evidently,d, isa(n—1) x (n—1)square 1. From Lemma 2.7 and (6) we may choose a system of
matrix. positive numbers;, ..., r,, such that
Lemma 27 9] Let Ci(? >0fori,k=1,...,n,n> 2 system n
of inequalities z aikrg) > vri,i=1,...,n.
K=1
C O o O
D G k=G rii=1....n. (3)  Pickx? € X and choose a sequeng® € X;,i = 1,...,n,
Py such that
has a positive solutiont. .., ry, if and only if M, (Xi2m+17Xi2m+2’t) —M (leizm7 F|Xi2m+1,t) > M (Xi2m7xi2m+1’t)
di>0i=1,....,n—-1,1=0,...,n— 1. 4  and
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Thereforex™ is a Cauchy sequence for eaick 1,...,n,

hence convergent. Sindd (X, M;, x) is complete. Lek™

2M+2 (2m+3 ¢ .
Mi (x5, X t) = converges to a poinj; € X; such that

M;(G@™ L, G@™ 2 1) > My (@™ 5™ 2 1) m=0,1,...

(8) n'janMi(leimaFlUi,t) > JjanMi(x?‘,ui,t) =1
without loss of generality, we assume that Now we show that
U = F(ug,...Uun) = Gi(ug,...un),i = 1,...n.
MiOC X ) >, <Lli=1,..,n Foreach K i<n

By (6) and (8)
Mi(UhF(UL Un),t) > Mi (Ui, 72, 1)+

Mi(OG 1) = Mi(Fi (¢, %), G 06 X0), 1) MiGE™ 2 Fi(ug, ..U, 1)

Un),
n 2m+2 2m+l 2m+1 .
> S @M 0@t + BV F (0, )ty = MIURTRFMIGOETE - 0, Al - t). U
k:ll 1 1 > Mi (U, 7™ 2 t) + Z Ak Mic (U, 2™ )+
Mi (X", Gi (X, ..., X5),1)] &

n b[M; (ui, Fi(Ug, ...un),t)
0 1 gl 2
> Z aikrk+b[Ml()(i ) X 7t) + MI(Xi 3 X 7t)] +Mi()(12m+l Gi(x ( 2m+l Xﬁml),t)]
M(X|7X|7t)>qr|7|—1 ZMI(UUX m+2 +Za|kMk Uk7Xk l,t)-‘r
where 0< q= {15 < 1. DIMA (4, i (5 --t), )+ M (R, 621
Also from
Making m — oo, we obtain for 0<i <n.
XI 7X|3 t XI ) 7X1"|)7GI(X| ye Xﬁ)vt) (1 b) (uh (ul, ) ) >0
n .
MR, ) + DI O RO o) 0+ = U = Rl )
k: and similarlyu; = Gj(uy, ..., Un).
M; (02, Gi (%2, ..., x2),1)] To prove the uniqueness af. Let uj,T; two distinct

solutions. Then

R S
MI(Xl >X|3>t) > k:laikrk—i_b[ (XI >X| ) )+ M; (Xi >X|3>t)] Ui = F(Ul, ) GI(Ula )

M; (3,33, t) > oPrii=1,...,n. and
U = K(Ug,...,Un) = G{(Ug, ..., Un).
Inductively We can assume that
Mi(ui,Ti,t) >rii=1,...,n
Mi (", t) > i 9)
It follows easily from (9) thax™ be a sequence . M; (ui,Ui,t) = M;(F(ug,...Un),Gi(Tg, ..., Un),t)
M (m 02 ey (60, L) > Z @i Mic(Uk, U, t) + b[Mi (Ui, Fi(Ug, .., Un) )+

"n—1
for all mandt > 0. Thus for any positive integgrwe have

t _ t
M; O MR 1) > M AL )My (TP P )

p P k=1
t t
> Mi(X.p,Xil’—kn)*n-*Mi (X?,&l,p—kn) Inductively
. . T Mg, 7
lim M; (X" X™P 1) > 1% 1 Mi(u, T, t) > Vi, i =1,...,n
m Therefore
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Mi(ui, T, t) =1,i=1,....n. [10] Vasuki R., Veeramani P., Fixed point theorems and Cpuch
This completes the proof. sequences in fuzzy metric spaces, Fuzzy Sets and Systems
135, (2003) 415-417.
[11] Singh S. L. and Gairola U. C., A coincidence theorem
4 Conclusion for three systems of transformations, Demonstratio
Mathematica, Vol. XXIII (2), (1990).
The concept of fixed point theorems for systems of[12] Singh S. L. and Gairola U. C., A general coincidence
Matkowski type transformation in fuzzy metric space  theorem, Demonstratio Mathematica, Vol. XXIII (3),
have introduced by Arora and Kuma®][ We have (1990).
extended the concept of Arora and Kumé&i for two [13] Schweizer and Sklar, Statistical metric spaces, Radath.
systems of transformations and proved common fixed Vol. (10), (1960), 385-389.

point theorem for two systems of Matkowski type [14] Samanta T. K., Mohinta Sumit and Jebril Igbal H., Redate
transformations in fuzzy metric space. fixed point theorems for two pairs of mapping in fuzzy
metric spaces, [math.GM] 11 May 2012.
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