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Abstract:

This paper uses weak compatibility and equal continuity to prove popular fixed point theorems in
generalised intuitionistic fuzzy metric spaces (FMS). This study aims to demonstrate common
fixed point propositions that use rational terms in M-fuzzy metric spaces, while concurrently
substantiating our findings. Our findings lead towards a rationalisation of a integer of fixed point

theorems found in the body of work on M-FMS.
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1. Introduction:
In topology and analysis, Zadeh's (1965) overview of the idea of fuzzy sets is crucial.

Numerous writers have since studied fuzzy sets through submissions. Particularly in 1975,
Kramosil lead a novel idea of fuzzy metric spaces (FMS). By incessant t-norm, Veeramani
(1994) reinterpreted the concept of FMS. This leads to the derivation of numerous fixed point
propositions in FMS for different types of mappings. Fuzzy set theory was initially introduced to
LPPs by Zimmermann (1978). He took LPPs with ambiguous objectives and restrictions into
account. Following the fuzzy choice presented by Bellman and Zadeh (1965), they established
that an analogous LPP persists using linear membership functions. The ambiguous solution, or
minimalist operator of Zadeh (1965), is used as an example of the DM's dim preference in these
ambiguous approaches. Fuzzy set theory remains a accurate theory that attempts to mimic the
fuzziness and sketchiness of human thought. The formalization of ambiguity in mathematics,
pioneered by Zadeh (1965). Dhage (1992) defined D-metric spaces and established numerous
new fixed point theorems in them. The perception of M-FMS stayed first developed by
Guangpeng Sun and Kai Yang in 2016. We provide the thought of generalised intuitionistic
fuzzy space in this work, which stands a fuzzy space generalisation. This paper uses weak
compatibility, and give-and-take continuity to prove popular fixed point theorems in generalised
intuitionistic FMS. Our findings broaden, enhance, and vaguely clarify multiple fixed point

propositions in M-fuzzy spaces. A generalisation of fuzzy spaces by George and Veeramani
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(2015), M-FMS were introduced by Sedghi et al. (2013). They likewise showed mutual fixed
point propositions for two mappings below the condition that they are weakly like-minded and
R-weakly travelling mappings in comprehensive M-FMS.A research by Park et al. (2008)
demonstrated common fixed point propositions for mappings that satisfy certain environments
and familiarized the idea of well-matched mapping of type (*) in M-FMS. In this research, we
demonstrate that any D*-metric & fuzzy metric, respectively, induces an M-fuzzy metric. We
also shown communal fixed point theorems by utilizing compatible mappings of type (*) and

rational inequality meeting certain requirements.
FuzzySetTheory:

Fuzzy set theory remains a accurate theory that attempts to mimic the fuzziness and sketchiness
of human thought. The formalization of ambiguity in mathematics, pioneered by Zadeh (1965)
[208]. The alternative is ambiguous logic, which focuses on the certainty with which the
outcome falls into a given category rather than the likelihood of its occurrence. As a matter of
fact, the nebulous premise is "everything is a question of degree.” Thus, affiliation in a nebulous

set is not a material of confirmation or denial, nevertheless of degree.
FuzzyMathematicalProgramming:

Fuzzy set theory was initially introduced to LPPs by Zimmermann (1978). He took LPPs with
ambiguous objectives and restrictions into account. Following the fuzzy choice presented by
Bellman and Zadeh (1965), they established that an analogous LPP persists using linear
membership functions. The ambiguous solution, or minimalist operator of Zadeh (1965), is used
as an example of the DM's dim preference in these ambiguous approaches.

2. Preliminaries
Definition 1:

For short GIFMS, a 5-tuple (X, Q, H, *, ) is called a generalised intuitionistic FMS. If Q and H
stand fuzzy sets on X*—(0,0) that satisfy the subsequent requirements, and X is an uninformed
set, then * and ¢ stand incessant t-norms and t-conforms, correspondingly. Every time t, s>0 and
X, Y, Z, a€X,

)Q(x,y,z,t) + Hx y,z,t) < 1
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i Qxxy,t)>0,Vx#y
i) Qx,x,v,t) < Q(x,y,z t)Vy # z
V) Q(x,y,z,t)=1iffx=y =12z
V) Qxy,z,t) = Q{p(xy,2), t}
vi) Q(x,a,at) * Q(a,y,2,5) < Q(X,y,z t+5)
vii) Q(x,y,z,):.(0,0) — [0,1] is incessant
viii) Q is non-declining value on R*limt - ©0Q(x,y,z,t) = 1
lim;,0Q(x,y,2z,t) = 0Vx,y,z€ X, t > 0
iX) Hx, x,y,t) <1, Vx #y
X) H(x, x,y,t) = H(X,y,2, t)Vy # z
Xi)H(x,y,z,t) =0;x =y =2z
xii) H(x,y,z,t) = H{p(x,y,2), t}
xiii) H(x,a,at) e H(a,y,z,5) = H(X,y,z, t + s)
Xiv) H(x,y,z,):.(0,00) = [0,1]
xv)H a non- increasing value on R + limt — ooH(x,y,z,t) = 0
lim, ,0H(x,y,2z,t) =1V x,y,Zz€ X, t > 0
The braces (Q, H) is referred to as a indiscriminate intuitionistic FMS on X in this instance.

Definition 2:

Let (X, Q, H,*,0) stand a comprehensive intuitionistic FMS, then

1) A series {xn} in X stands assumed to stand convergent to x if lim,_. Q(x,, x,, x,t) = 1 and
lim,,_,o H(xp, x,, x, t) = 0.

if) A structure {xn} in X stands said to be Cauchy sequence if lim,, ;;-,00 Q(Xy, Xy, X, t) =1 and
limy, 00 H (X, X, Xy, ) = 0 that is, for any € >0 and for each t>0, 3ny €N st
Q(x,,x,, x,,t) >1—¢cand H(x,, x,, x,,,t) < &forn,m = n,.

iii) If all of the Cauchy sequences in X converge, then the generalized intuitionistic FMS (X, Q,

H,*,0) is considered complete.

Definition 3:
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On the generalised intuitionistic FMS (X, Q, H,*,¢), let f & g stand self-maps. If the mappings
shuttle at their concurrence point, meaning that fx = gx indicates that fgx = gfx, they are then

considered weakly compatible.

Definition 4:
Contract A and S remain self-maps continuously a sweeping intuitionistic fuzzy space ( X, Q, H,*
,0).

7111_1)?0 Q(ASx,, Ax, Ax,t) = 17111_13)10 Q(SAx,, Sx,Sx,t) = 1 and

Tlli_ggloH(Aan, Ax,Ax,t) =0, Tlli_r)gloH(SAxn, Sx,Sx,t) =0

Whenever there exists a sequence {x,} in X s.t. 7%iﬁn(r)onxn = %men = x some x € X.

Definition 5:

A generalized intuitionistic FMS (X, Q, H,*,¢) with two self-maps, A and Son, are considered
semi-compatible if
Tlli_r)gloQ(Aan, Sx,Sx,t) = 1 and rlli_{gloH(Aan, Sx,Sx,t) =0

Whenever € a sequence {x,} in X s.t. lim,_,Ax, =lim,_,Sx, = x in lieu of some x € X.

Reciprocally continuous functions are all continuous functions; however, the opposite is not true.

Example 6: Contract X = [2,20] through typical metric and * stand distinct as a *b =

G(xy,z)
t+G(xy,z)’

min{a, b} and a ¢ b = max{a, b}. Define Q(x,y,z,t) = and H(x,y,zt) =

t+G(x,y,z)

Where G(x,y,z) = |x — y| + |y — z| + |z — x| is a usual generalized metric. Define

o= Q222 wose- (125

Consider a sequence {x,} in [2,20] s.t. x,, < 2 for each n.
Then lim,_,Ax, = 2,lim,_,Sxx, = 2,Ax, » 2 = A2 and Sxx, — 2 = S2 Neither A nor S is

reciprocally continuous at 2, A and S are continuous at 2. In fact,
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lim Q(ASx,, A2, A2, t) = ‘ and
Hm QUASxn, A2,42,8) = T a ey — A2 + [ASx, — A2 + [AZ — A2
) t
M QASX A2, 42,0 = s, — A7)

Thus lim Q(ASx,,A2,A2,t) > 1asn — oo

n—oo
|ASx, — A2| + |ASx, — A2| + |A2 — A2]| .
t + |ASx, — A2| + |ASx, — A2| + |A2 — A2] lim H(ASxy, A2,A2,1)

1111_1)130H(A5xn, A2,A2,t) =

_ 2|ASx, — AZ|
~ t+ 2|ASx, — A2

Thus lim,,_,, H(ASx,,,A2,A2,t) > 0asn — oo

This shows that ASx x,, = A2. In like method we acquire SAX x,, = S2.

(A,S) is reciprocally continuous as a result.
3. Four self-maps have a single shared fixed point.
Theorem 1:

In a complete generalized intuitionistic FMS (X,Q,H,*, ¢), let A, B, S, & T be self-maps. * is a

uninterrupted t-norm, and o stands a continuous t-conform, substantial:

1. AXC TX,BX € SX

2. (B, T) stands weak well-suited

3. For respectively x,y,z€X and t>0,Q(Ax,By,Bz,t) > ®(Q(Sx,Ty,Tz,t)) and
H(Ax, By, Bz, t) < ¥ (H(Sx, Ty, Tz t)), Where @,:[0,1] = [0,1] is a nonstop function s.t.
®(1) =1andy(0) = 0and ®(a) > a,P(a) < a,foreach0 <a < 1.

If (A, S) is reciprocally continuous and semi compatible, then there is only one mutual fixed

point shared by A, B, S, & T.

Proof: Contract x, € X stand an indiscriminate point. Then € x;,x, € X s.t. Ax, = Tx; and

Bx; = Sx,. As a result we can construct sequences {yn} and {x,} in x st y, ., =Ax =

TX2n41Yonip = BX2n+1 = SXany2 forn = 0,1,2, ... By contractive circumstance, we acquire,
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Q (Vane1 Yans2Yanss t) = QUAXzn, BXoni1, BXonia, )
> O(Q(Sx2n TXons1, TX2n 42, 1))
> QYo Yone1 Yonsor t)
H (y2n+1'y2n+2,y2n+3; t) = H(AxX2p, BXopi1,BXons2,t)
< Y(H(SX2n Txon41, TX2n42, 1))
<H(Yy Yoni1Yonsat)
Correspondingly we dismiss obligate Q(Y2n42, Y2n+3Y2n+4:t) > QV2n+1, Yan+2 Y2ns3 t) and

H(Y2n+2, Yon+3: Yan+4r ) < HY2n+1, Yant2: Yan+3, )
In over-all, we can inscribe

(1)

QWn+2:Yn+1, Y ) > Qnt1, Yoy Yn—1,8) AN H(Yny2, Yns1, Yoo ) < HYVn1, Yoo V-1, )
Thus {Q(¥,, 1, ¥, ¥,_1,t)} is an aggregate sequence and {H(y, . ,,¥,,¥,_;,t)} stands a declining

sequence of optimistic real statistics in [0,1] and inclines to limit [ < 1.
If I < 1 before

QWnt2:Yn+1: Y 1) 2 P(QWnt1, Yo Y1, ) H Wntz) Vg1, Vs 1) <
Y(HOn11 Yor Yn-1,8)) - (2)

On let n - oo we acquire,

lim Q(yn+2’yn+1’yn’ t) z® (%i—»noloQ(yn+1’yn' Yn-1 t))

n—>oo

()
rlli—g)loH(yn+2’ Yot Yo t) =y (rlzi—IEoH(yn+1’yn‘ Yn-1 t))

That stands I > & (1) >l and I < ¢(1) < lainconsistency. Thus [ = 1.

At the present for optimistic fraction p,
QY Yntps Ynips t) 2 Qs Yusts Ynr 15 t/2) * QY1 Ynps Ynps £/2)
2 Q (Vo Vus1, Vas1 t/P) * QU1 Vs Vs t/0) % o
Q (Vo1 YntpYnipr t/P)
H (Vs Vs Yoy t) S HO Vi1V t/2)  H (Vs Vs, o)

< HY Y0 Ynsr t/0) CHW 1 Vg0 Vo /D) © v

(4
H (yn+p—1’ yn+p’ yn+p' t/p)

Attractive limit lim,,_,., Q (yn, Yoip Ynap? t) =1andlim,H (yn, Yoipr Yt t) =0
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lim,_,. Q (yn, Yip Yt t) >1+1*..+1=1 and limn_)ooH(yn,yn+p,yn+p,t) <000..V0O=
0

Thus {yn} stands a Cauchy sequence in X. Subsequently X is comprehensive y — u in X.

That stands, {Ax;,}, {Tx2n4+1}, {BX2n41}, {SX2,42} also converges to u in X.

Thus lim,,_,,, Sx2, = uand lim,_,,, AXp, = u.

lim,,_,, ASx5, = Au,lim,,_,., SAX,,, = Su and

lim, o Q(ASxy,, Su, Su, t) = 1,lim,,_, H(ASXx5,, Su,Su,t) = 0.....(5)

Thus Au = Su.

Currently we determination expression that Au = u. Suppose Au # u. Next, under contractive
conditions, we get

Q(Au, Bx; 11, BXon i1, 1) = (Q(SU, TXp041, TXppn 41, 1)) and  H(Au, BXp 11, BXpyyq,t) <

I/J(H(SUTXsznH:TX2n+1;t))

Letting n — oo,Next, under contractive conditions, we get

Q(Au,u,u,t) = ®(Q(Su,u,u, t)) = (Q(Au,u,u,t)) > Q(Au,u,u, t) and

H(Au,u,u,t) < Y (H(Su,u,u,t)) = Y(H(Au,u,u,t)) < H(Au,u,u,t) a inconsistency. Thus
Au = u = Su.

Now AX € TX, then €a w € X s.it. u = Au = Tw. Then by replacing x = x,, and y =z =
w,we attain:

Q(Axzy, Bw, Bw, t) = ®(Q(Sxz,, Tw, Tw, t)) and .(6)
H(Axx,,, Bw, Bw, t) < ¢(H(Sxp, Tw, Tw, t))

Taking limit n — oo we get,

Q(u, Bw,Bw,t) = ®(Q(u, Tw, Tw, t)) = ®(Q(u,u,u,t)) = ¢(1) =1....(7)

H(u, Bw, Bw, t) < Y (H(u, Tw, Tw,t)) = Y(H(u,u,u,t)) = ¢ (0) = 0..(8)

Thus u = Bw = Tw.Next, under contractive conditions, we get

Also weak compatibility of (B, T ) implies TBw = BTw. Thus Tu = Bu.

Now we claim that Au = Bu. If not,

Q(Au, Bu, Bu, t) = ®(Q(Su, Tu, Ty, t)) and H(Au, Bu, Bu, t) < ¥(H(Su, Tu, Tu, t))

Q(u, Bu, By, t) = ®(Q(u, Bu, By, t)) > Q(u, Bu, Bu, t) and ....9)
H(u, Bu, By, t) < ¥ (H(u, Bu,Bu,t)) < H(u, Bu, Bu, t)

Vol. 25 No. 3 (2022) : March Page|76



AFRICAN DIASPORA JOURNAL OF MATHEMATICS ISSN: 1539-854X
UGC CARE GROUP | www.newjournalzone.in

a contradiction. Thus Au = Bu and hence Au = Bu = Tu = Su = u. Accept u, v are dualistic
different common fixed arguments of A, B, S & T in order to demonstrate the uniqueness. Next:
Q(Au, Bv,Bv,t) = ®(Q(Su, Tv, Tv,t))

Q(u,v,v,t) = ®(Q(u,v,v,t)) > Q(u,v,v,t) and

H(Au, Bv,Bv,t) < ¥ (H(Su, Tv, Tv, t))

H(u,v,v,t) <Y H(u,v,v,t)) < H(u,v,v,t)....(10)

a illogicality .

Henceu =v.

The following corollaries result from the aforementioned theorem.

Theorem 2:
Assume that the H-FMS (O, Q,*) is complete. Assume that L: O—O is a fuzzy contractive
mapping where Kk is contractive continuous, meaning that k subsists within [0,1] so that
1 1
EE—< -
Vk,w in O and t > 0. Then, £ devises a unique fixed point x*. After that, {£"x} is the only stable

point for L. Moreover, the sequence{L"k} converges to k* for any k€O.

Proof. Let k in 0&k, = L"k(n € N). Let t > 0&n € N. By disparity (11), we attain
1 1
—-1<k|lm=——F—-1])....(12
Q(Kn+1' Kn+2, t) <Q(Kn' Kn+1 t) ) ( )
Vvt > 0&V n in N, which realize that
JE]}OQ(KW Kni, ) =1.....(13)

Vvt > 0. At the present, to demonstrate that {x,}, stands a Cauchy sequence, we accept to

different. Since t » Q(k, w, t) stands a nondecreasing
ee(0,))andé >0
stpEN,n,(=zp)<m, €N
Q (Kimy Konypt) S 1 — ... (14)
forall t < &. Let ty < min{&,r}. By feature of limit (13) and last relative, we dismiss write that

ve€ (0,1);VpeEN,€n,(=p) <m, EN:

Q (Kmp,Knp,to) <l-¢
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Taking keen on account continuousness of utility ¢t~ Q(k,w,t) and information that

Q (Kmp_l, Kn,» to) > 1 — ¢, we dismiss indicate q, € N s.t.

Q (Kmp_l,lcnp,to - q%) >1—¢...(15)
By strength of expectations (T4) & (F4) and relatives (12) & (13), it shadows that
1—e=>0Q (Kmp, Kn,» to)
> § (K, my-1,0) * (1 — &)
So, conferring to expectations (T2)-(T3), limit (13), single has

llmQ(Km,Kn,to)—l—é‘ .(16)

p—©

What if that vp; >0, € p = p; s.t. Q (;cmp+1,rcnp+1,t0) < 1 — & means, consuming in mind
associations (11) & (16), that the categorization {x,}, has dualistic subsequences {;cnp} &{Kmp}

P P
confirming

lim Q (Km JKn ,to) = hm Q (Km +1,Knp+1,t0) =1-¢..(17)

p—)OO

We have kept the same notation for the subsequence for simplicity's sake.

Currently, we expect that € p; =0 s.t. Q (rcmp+1, Kny+1) to) >1—¢eVp=p,. We entitlement
that limpa(xmp+1,rcnp+1,t0) =1—¢&,. Assume not, i.e.,, € a > 0 and dualistic subsequences
{zcnp}p&{rcmp}p authenticating

Q (Kimys1 Knyr1,to) > @+ (1 — &) ... (18)
Vp€eN.
Devising q € N satisfying Q( K, +1) Kn, +1, to — (1/q)) > a + (1 — &), we acquire

1-e2Q (Kmpr Knp tO)
1
(KmpJ mp+1: > Q (Kmp+1: Knp+1J to — a)
Q

1
* <Knp+1' Knp 2q>

2Q (K, Koy 41,0) * [a + (1 = €)] * @ (1en, 11, K, 0)
asp — oo,

There is inconsistency here. Next,
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li;n@ (K'mp+1,Knp+1, to) =1-¢....(19)
A glaring contradiction with condition (11) is reached by relations (14), (15), and (18). Given
that {x,}, is a Cauchy sequence in the whole FMS O, we can infer that x* € O exists such
that’s.t.
lirran(Kn, Kk t)=1...(20)

Vv t > 0, and thru relative (11), we attain

s 1<k (ﬁ - 1) ......
for every n in N and every t > 0. Moving on to limit, keeping in mind limit in (19), it shadows
that Q(k*,L*,t) =1, which implies that k* is only fixed point of mapping L in accordance with
relation (7) and assumption (F2). This brings about the proof.

Theorem 3:
Assume that (O, Q,*) is an entire E-FMS. Given a fuzzy Meir-Keeler type mapping L: O—0, it
can be expressed as follows: for any €€(0,1), 6>0 s.t.

E—0< Q9 wt) <e=QUk Lw,t)>¢....(22)
for every x, ® in O and every t>0. After that, «* is the only stable point for L. Moreover, the
sequence {L"} converges to k* for any x€O.
Proof. Let k € O&k,, = L"k(n € N) and t > 0. Visibly, we require

Qk, Lk, t) — 6 < Q(k, LK, t) < Q(k, LK, t) ... ... (23)
v § > 0, & outstanding to relation (21), we achieve Q(L?k, Lk, t) > Q(k, L, t). Recursively,
we attain a categorization {Q(x,, k,+1,t)}, in [0,1] confirming

Qry Knt1,t) < QUKpy1, Kny2) ) - (24)

for every n in N. It's an expanding sequence with bounds. After that, a function u:(0,00)—
exists.[0,1] s.t.

lim Q(Kn: Kn+1, t) = SupQ(Kn: Kn+1, t) = u(t) e (25)
n—+oo neN

for all t > 0. We prerogative that u(t) = 1, vt > 0. Expect not, i.e., € t, > 0 s.t. u(ty) € (0,1).
By the limit in (25), ¥& € (0,u(t,)), there exists ny € N s.t.
u(to) —-6< Q(Kn, Ku+1, to) < U(to) ...... (26)

Vol. 25 No. 3 (2022) : March Page|79



AFRICAN DIASPORA JOURNAL OF MATHEMATICS ISSN: 1539-854X
UGC CARE GROUP | www.newjournalzone.in
for all n = ny, which, thru situation (20), involves that Q (K41, Knt2, to) > u(ty). This stands a
clear illogicality with (23). Consequently,

li}ln@(’fn; Kns1, ) =1....(27)
Now, we survey, accurately, the alike lines as in the evidence of Proposition 2 to assume that
{k,}, 1s a Cauchy sequence in the wide-ranging FMS O, which presume that there subsists
k*€0 s.t.

lirran(K'*,K'n, t)=1....(28)

On the supplementary hand, vn € N& all § € (0, Q(k", k,, t)), we obligate

Q" Ky t) — 6 < QK% Ky, t) < QK" K, 8) ... (29)
Circumstance (20) promises that

1> Q(Lk", LKy, t) > Q(K*, Ky, t) ..... (30)
which, thru the boundary in (26), stretches lim, Q(Lk*, k,, t) = 1, and lastly
K* = LK" ... (31)

In lieu of the exclusivity, we undertake that there subsists w*(# k*) € O s.t. w* = Lw*. It is
strong that for all § € (0, Q(x*, w*, 1)), Q(k*, w*, t) — § < Q(k*, w*,t) < Q (k*, w",1).
Later, by (20), Q(Lk*, Lw*, t) > Q(k*, w*,t) or Q(k*, w*, t) > Q(x*, w*, t), a contradiction, and

this realizes the impermeable.

4. Application

This section's goal is to provide an illustration of an integral equation’s solution, which may be
found by applying Theorem 3. We direct the bibliophile to, where the novelists offer a shared
explanation for a organization of dualistic integral equations, for such integral equations.

Examine the integral equation.
k(r) = g(r) +f F(r,s,k(s))ds, forallre€[0,11,1>0....(32)
0

and the Banach space C([0,I],R) that is furnished with the supremum norm for all nonstop
functions distinct on [0,1].
Il & I= sup |k()|, xe€C(0,I],R)...(33)

r€[0,1]
with persuaded metric

d(k,w) = sup k() —w(@)|....(34)
re[0,1]
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Currently, visualize the FMS using product t-norm as

QU w, t) = for all k, w € C([0,1],R), £ > 0 ....(35)

t+dk w)’
George and Veeramani claim that the topologies of the standard FMS and the associated metric
space are the same. Thus, the FMS described in (30) is finished.

Theorem 4:

Deliberate the integral operator £ on C([0, ], R) as
Lk(r) = g(r) +f F(r,s,k(s))ds .....(36)
0

Assume that € f:[0,1] x [0,I] — [0,) s.t. £ € L1([0,I],R) and suppose that F gratifies the
subsequent circumstance:

|F(s,7, k() — F(s, 7, w(®)| < f(r,9)k(s) — w(s)] ... (37)
Vk,w € C([0,I],R) and in lieu of all r, s € [0, I] everyplace

,
sup f(r,s)ds<k<1...(38)
rel[0,1] Jo

Afterwards, there is only one solution to the integral equation (35).

Proof. Let k, w € C([0, ], R) and deliberate
| Lk(r) — Lo (T) |

< [ 1RG5, k() = FO5,0(s))lds
0

< d(r, ) f " f(r,s)ds
< kd(k, a))o
Thus,
d(Lk, Lw) < kd(k, w) .....(39)
(36) allows us to write
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1 1= d(k, )
Q(x,w,t) ~—  t
1 1_t+d(LK,£w)—t
Q(Lrx,Lw,t) t
<k d(ict, )

<“(owan )

Theorem 4's criteria are all met, hence (39) has a single solution.

Theorem 5:

Let (X, M,*) be a comprehensive M-FMS through ¢t * t > tVt € [0,1] and circumstance (FM-6).

Let 4,B,S,T and P be mappings as of X into himself s.t.
(i) P(X) € AB(X) and P(X) c ST(X),
(if) esainteger k € (0,1) s.t.

M(Px, Py, Py, kt) >

M(ABx, Px, Px,t) x M(Px,STy,STy,t) * M(ABx,STy,STy,t) * .(40)

M(Px,ABx,ABx,t)xM (Px,STy,STy,t) _
M(STy,ABx,ABx,t) * M(ABx, Py, Py, (3 — a)t)

Vx,y € X,a € (0,3)&t > 0,

(iii) PB = BP,PT = TP, AB = BA&ST =TS,

(iv) A and B are never-ending.

(v) the braces P, AB are companionable of category (*),
(vi) (x,STx,STx,t) = M(x, ABxABx,t)Vx € X; t > 0.

In X, A, B, S, T, and P then share a single fixed point.

Proof: Since P(X) c AB(X), in lieu of ant xy € X, we dismiss indicate a point x, € X s.t.

Pxy = ABx;. Since P(X) c ST(X), in lieu of this fact x{, we dismiss indicate a opinion x, € X
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s.t. Px; = STx,. Thus by initiation, we dismiss outline a classification y € X as shadows:
Yon = PXon = ABxypqand y, | = Pxanyq = STxpp,q forn = 1,2, ... By (ii), forall ¢ > 0 and

a = 2 —q with g € (0,2), we have

M(y2n+1' y2n+2' y2n+zr kt) = M(Px2n+1' Px2n+2: Px2n+2f kt)
2 M(YVyni1Yonsr Yonsr ) * MO Vo1 Yonpr £) * M(y,, Yons1' Yons1 t) *

MY 204 1)Y2Y 20 ) *MVons 1Y 2n11Y 24 10t
* M 1+g)t
M(Y2n41Y20Y 2mt) (y2n, Yotz Vont2 ( Q) )

M(y2n+1’y2n+2’y2n+2’ kt) = M(y,,, Yon+1Yont1 t) * My, Yonior Yonszr (1 + q)t)
> M(Y,, Yontv Yontr t) * M(y,, Yon+1v Yont1 t) * M(y2n+1’ Yon+2:Yont2r qt)
2 MY Yons1Yone1 ) * MYV oni1 Yonseo Yonsar t)

41)

as g — 1. Since * is continuous and M(x,y, zx*) is unceasing, authorizing g — 1 in upstairs

equation, we acquire
M(Y3011Yons2 Yonszr KO- (42)

Correspondingly, we require

M(Y 12V 2n3 Yanss Kt) ...(43)
151

Thus from (42) and (43), it follows that

M(:Vn+1' Yn+2,Yn+2» kt) = M(.Vn: Yn+1 Yn+1 t) * M(yn+1:yn+2J Yn+2 t)---(44)

for n = 1,2, ... and then for positive integers n and p,

M()’n+1' Yn+2)Yn+2, kt) = M(yn: Yn+1 Yn+1s t) * M(yn+1) Vn+2o Yn+2, t/kp)(45)

Thus, since M(V,,+1, Vn+1, Yn+1,t/kP) = 1 asp — oo we have

M(:Vn+1' Yn+2:Yn+2, kt) = M(yn' Yn+1 Yn+1 t)(46)

Hence proved

5. Conclusion:

Vol. 25 No. 3 (2022) : March Page|83



AFRICAN DIASPORA JOURNAL OF MATHEMATICS ISSN: 1539-854X
UGC CARE GROUP | www.newjournalzone.in

This study aims to demonstrate common fixed point propositions that use rational terms in M-
FMS, while concurrently substantiating our findings. Our findings lead towards a rationalization

of a number of fixed point theorems found in body of work on M-FMS.
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