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ABSTRACT

The theory of metric spaces in several cases has applied to the association of a single number as the distance between a pair of
elements is rather an over-idealization®.Vasuki* generalized the result of Schweizer and Sklar® for a sequence of maps satisfying a new
contraction type condition in Menger Spaces and proved a common fixed point theorem for a sequence of self maps®.

Present paper is based on the basic theory and applications and their repercussion of probabilistic metric spaces ( PM-space ). In this
paper the descriptions of many probabilistically confined sets have been presented. In the form of repercussion obtained from the
various sets, some definitions and theorem are presented to study the linear operator theory and fixed point theory on PM-spaces.?
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INTRODUCTION

The purpose of this is to give some fixed point theorems for sequence of mappings in Menger spaces by generalizing the results of
Vasuki,’

Definition 1.1 : Let (X, F)bePMspaceand T; : X — X, i=1,2. two mappings. This pair of mappings is a contraction pair of (
X, F) iffthereisan x € (0, 1) such that

Frqr,p (X =Fpq (XX).
foreveryp,q €S.

Definition 1.2 : Let {T};-,, be acontraction pair and p, € S. The sequence of iterates of p, under the pair { T;}j=1, is the
sequence {p,} defined as follows :

P2j T, (pzj—1 )

P2i-1 = Ty (p2i)

Forall i = 0,1,.......... ;)= L2,
Theorem 1.3 : Let {T,} be a sequence of self-mappings of complete Menger space (X, F, t) into itself with t (u, v) = min (u, v)
for every u, v € [0,1]. If for any two mappings T, and T,, we have

() l:Trl‘“u,Tg“v (ap) = Fyy (p)-

(i) FTrlnu,Tzv (ap) ZFu,TZV P

Forsome m and for uuve X, p >0 and 0 < a < 1, thenfor x, € X the sequence {x,} is defined as

m —
X, = Ti"Xp_q, n=12..........

converges and its limit is the uniqgue common fixed point of T,.
Proof : Let x, be any arbitrary point in X. Then foreachp > 0 and 0 < o < 1,
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Fiix, (0p) =Fmy mm, (op)
2 Fxox, (P)
Again
Fx,x; (0p) = Fmy m, (op)

2 FX1,X2 (p)
and by induction

Frpsrxn (@P) 2 Fy i o (D)

Foreach p> 0 and 0 < a < 1.
Thus {x,} isa Cauchy sequence in X.
Since X being complete, let x, — & for some & € X.
Now for any integer k,

Fxome (@p) = Fpmy 1 ¢ (ap)

=Fy_,me (P)

Taking limits on both sides, we get

Fere (ap) = Fere(P)
If €+ Ti&, acontradiction since o< 1.
This implies that & = T& for any integer k.
Thus & isacommon fixed pointof T,, n=1.2,............
For the uniqueness of fixed point let if possible n # § be another common fixed point of T, ,

Then for each p> 0
Fey (ap) = Frmg tmy, (ap)

= Fi,n (p)
which is impossible since 0 <o < 1.

Therefore &= .
Hence & is an unique common fixed pointof T,,, n = 1,2,.............

Page | 464 www.junikhyat.com

ISSN: 2278-4632
Vol-10 Issue-6 No. 13 June 2020

n=12,.............
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Remark 1.4 : Vasuki* proved a fixed point theorem for a sequence of mappings for contractive iterates. In the above theorem we
generalized the result of Vasuki* in Menger spaces.
Theorem 1.5: Let {T,},n = 1,2,............ be a sequence of self maps of complete Menger space (X, F, t) into itself with t (u, v)
= min (u, v) forevery u,v € [0,1]. If for any two mappings T, and T,, we have
(FTlu,Tzv (ap))z Zmin {(Fu,v (p))zl (Fu,Tlu (p))zl
(Fv,Tlu (p))zl (FV,TZV (p))Z}
forall uuveX, p>0and 0 < a < 1, then for x, € X the sequence {x,} is defined as

X, = TyXp_1, n=12,...........

converges and its limit is the uniqgue common fixed point of T,,.
Proof : Letx, be any arbitrary point in X. Then foreachp > 0 and 0 < o < 1,

(Fxpx, (@P))? = (Fr, xom,1 (@p))?
=min {(Fx,x, (M), (Fx,1,x, ()%
(Fxyixo (P2 (Fyympx, (P23
2min {(Fx,x, (M), (Fxox, (P2,

Frpey )% Frp, (0?3

> (Fxp, (P))?
So (Fxyx, (@P))? = (Fypx, (P))?

foreachp >0 and 0 < a < 1.

Suppose Fy,x, (ap) 2 Fyox, (D)
foreachp >0 and 0 < a < 1.
Again

(Fxyx; (@p))? = (Fr, x,1, x, (@P))?
2min {(Fx,x, (M), (Fx,1,x, ()%
Fyryxy PN? Fryryx, () 3
2min {(Fx,x, )7 (Fx,x, (P)?,
Fy, (0))? (Frpy (P))* 3
> (Fx,x, (P))?
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So (Fx,xs (@p))? = (Fx,x, (P))?
foreachp >0 and 0 < o < 1.
Againsuppose  Fy, . (op) > Fy, x, (P)
foreachp >0 and 0 < a < 1.
Therefore by induction
Fxn,xn+1 ((XP) 2 Fxn_l,xn (p)
Thus {x,} isa Cauchy sequence in X.
Since X being complete, let x, — & for some & € X.
Now for any integer k,

(Fxyme (@p))? = (Fr,x,_, 18 (@p))?
2min {(Fy, ¢ ) FryyTpxny (P
(Feryxn_y D% (Ferye (P))? 3
2min {(Fx,_.¢ 0% (Fyyyx, (P
(Fex, ()% (Fere () 3
Taking limits on both sides, we get
(Fx,meg (@p))? 2min {(Fege (P)? (Fegg (P)%,
(Fge ()% (Fere ())* }

2 (Fgre (p))?
Suppose Fgr,. e (0p) = Fere (P)

foreachp >0 and 0 < a < 1.

If €+ Ty&, acontradiction since o< 1.

CONCLUSION

This implies that & = T, & for any integer k.

Thus & isacommon fixed pointof T,, n=1.2,............

For the uniqueness® of fixed point let # & be another common fixed point of
T, n = 1,2,

Then for each p> 0

(Fgn (@p))? = (Fr,gr,n (ap))?
>min {(Fg, (P)? (Fgr,e ()%
(Fn ,T1§ (p))zn (Fn ,Tom (p))Z}

2min {(Fgq (P))%, (Fge (0)?
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(FT],E (p))zl (Fn,n (p))Z}
2 (F‘g',n (p))z

This is impossible.
Therefore § = .
Hence & is an unique common fixed pointof T,, n = 1,2,.............
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