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Abstract

In this article, we have set up a coupled fixed point hypothesis fulfilling objective contraction conditions in

dislocated quasi-metric space. To approve our build up hypothesis and culminations we have give a model.
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Introduction -

The idea of dislocated metric space was presented by Hitzler [1]. In such a space self distance between
focuses need not be zero essentially. They additionally summed up the popular Banach contraction rule in
dislocated metric space. Dislocated metric space assumcs an cssential part in geography, legitimate
programming, software engineering, and clectronic designing, and so forth In 2005, Zeyada, Hassan, and
Ahmad [2] started the idea of complete dislocated quasi-metric space and summed up the aftereffect of
Hitzler [1] in dislocated quasi-metric space. With the progression of time many papers have been
distributed containing fixed point results for a solitary and a couple of mappings for various sorts of
. contractive conditions in dislocated quasi-metric space (see [3, 4, 3, 6]). Tn 2006, Bhaskar and
T akshmikantham [71 started the idea of coupled fixed focnees far nan-ctraioht contractione in comewhat
requested metric spaces. Moreover, after crafted by Bhaskar and Lakshmikantham [7] coupled fixed point
hypotheses have been set up by many creators in an alternate kinds of spaces (see [8, 9, 10]). In this paper,
we have sct up a coupled fixed point hypothesis fulfilling levelheaded contraction conditions with regards
to dislocated quasi-metric space. A model is given in the help of our primary outcomes. All through the

paper, R+ addresses the arrangement of non-negative genuine numbers.

Definition[2]. Let X be a non-empty set and let d: X x X — R+ be a function satisfying the conditions
dl) d(x,x)=0;

d2) d(x, y) = d(y, x) =0 implies x =y;

d3) d(x, y) = d(y, x):

d) d(x, y) < d(x, z) +d(z y) forall x, y,z € X.
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P 2 to d4 then it is called dislocated metric (d-metric ) on X and in the event that d fultill
:@?;1;‘()};:13}'12 and d4 rca?!y at that time it is called dislocated quasi-metric (dg-metric) on X. The pair (X. d)
m:m,:;“,:zl?::c,i :};tﬁ:l\l:;cmt isp‘zlcc.. Obviously every mcfric spacc is a dislocated metric space however
: ally ent as clear from the accompanying model:

Example Let V=2 define the distance function d: X X =57 by

diz.y) = mar{r.y}

Obviously. X is dislocated metric space ye i iti i ]
v. X is dislocated metric space yet not a metric space. Additionally every metric and dislocated

metric space are dislocated quasi-metric spaces however the opposite isn't accuratc.
Example. Let X = R define the distance function d : X x X = R+ by

dHa.y) = {x] forallr,ys X, ’

ated metric space. In our fundamental work

Clearly X is dg-metric space yct not a metric space nor disloc
we will utilize the accompanying definitions which can be found in [2].

< Znt - . . . o i
Definition. A scquence frn} is called dislocated quasi convergent (dq-convergent) in X if for n € N we

have

lim dlr,.z) = lim d(r. o) =0

[ ande S

In this case x is called dislocated quasi limit (dq-limit) of the scquence {Xn)-
Definition. A dq-metric space (X, d) is said to be complete if every Cauchy sequence in X converges to a

point in X.
Definition[7]. An element (x, y) € X218 called coupled fixed point of the mapping T : XxX — XifT(x,¥)

=y and T(y, x) =y forx;y e X.

Example Let X = Rand T: X xX— X defined b

s b
T{xgeds]l = 7 *

Here (0. 0) is the coupled fixed point of T.
[ ' 211-k ocults can be scen in [2]:

The following well-known results can | (2]

i e space is unique.

Lemma 111 imit of a convergen! gequence (g- metric space 1> uniq

emma Lk i , .
3 CPATRS H " ~ 1™ Y (lllc

i . X —» X be a contraction. [hen T has aun
Tl m 1.2. Lel (X, d)bea complete dq-metric space s X — X be
eorem 1.2. L b

ﬁXCd poil]l.

Remark
at th following statement hold.

[t is obvil
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For real numbers a, b and ¢,

Ifa<bandc>0. Then ac <bc.

2 Main Results

Hypothesis 2.1. Let (X, d) be a finished dislocated quasi-metric space. T- X » X — X be a persistent

planning fulfilling the accompanying objective contractive conditions
AT () T, 1) € 0 - ) + dy.0)] + B~ Az, T y))dr T(u..u))
‘ 1+ d{r.u) +d(y.v)
o d(x, T{z.y)).d{u,Tlu, ) 1

i [ +d(r.u)

y<1.Then T has a unique

Forallx,y,u, vEX and o, f and y are non-negative constants with 2(a+ B) +

coupled fixed point in X x X.

Proof Let x0 and y0 arc arbitrary in X. we define the scquences {xn} and {yn} as following,

Favyt &= 7'(1'11».”11) and Un+1 = T[UnvIHJ for n € N.

Consider

d{-cxn Tpt) ) = l"(”‘(-"n—-l- Nn—1 ) Y.(J",,. Yn ))

Now by (2.1) we have

- et Tl o Nl T )
: o 21) € -0t Ta) T dlpamrya )l T e , il
.\ d{ap tpe) S ATt (a1 Yu ! T O TN

AT

I+ :1(.:‘,1 —1--Fn !
Using the definition of the sequences {Xn; and {yn} we have

Aoy s ey dnn }

- 4 & = 3 N 114 v
Zar ;t.!‘_J,,_L.I“}—‘ '[\yu~l'yn)! Rk iy 1+ l][j T Y- i 1.l }
T n—t-Efn] T 8 lin-1-Jn

Hra-1-4n ).tiv:_.f,,. Ty+1)

1 —f'ti'.I,,_(.I.;:‘

Simplifying and using Remark | we have

& X {ffiA[n_l,J',,l - ll’{_«']nv. 1-n ]’ =3 < PREERG TR P v s u’f:..",,.l'n__]j
L & i(lli.l",,..:.J‘.;? = lf [T / % +3- f(“J‘,i_;_,('.: j-= Ay, Fuit P -:HJ",,.J',,_; IR

Simplification yiclds
AL
-‘dya\g\)’a.

N “.3\1‘ .Dha(‘\!
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Stmilarly we can show that

a+ 3 a ) \
' : PR DWW ——d{ry .y ). (23
@i Yas) < P B )ﬂ(un 1)+ PNTFETR LY )

Adding (2.2) and (2.3) we have

2a+ 3
[(2n-Zet) + e )] < T M) + Al

Since 21 +23+9 <Lsoh= oz o

4

1. Therefore the above incquality becomes,

td(‘rn-lr-nf-l) i d(yn-yn?l)j sh- ;ld(-rn-«lurn} + ‘“!‘»"" | 'IN]

'Y
Also

(d(:n51n+l)+ d(?’n:,‘!ul‘l Y < A {'j{J'n-l-fn—l] = d(,’iu—}}]u—l)-

Similarly proceeding we have

[d(l'uz rn*l} %d{ynyn~l)i S AT %d(l‘u. J'[) + l.:i(j,v\p}h).

Since h <1 taking limit n — o we have

{d(rn‘rn-;l} + d(y.-;».’_s'n-; 1 )} —= 0.
Implies
d('-rn'sxn‘l} —0 and d{un. Yusr) = 0L

Thus {xn} and {yn} are Cauchy sequences in ¢

omplete dislocated quasi-metric space X. So there must C\,
exist w. 7 € X such that

lim r, = and lim Yo 5= 20
Ti— O n—x

Also since T is continuous and T(xn, yn) = xn+1 so taking limit n — s, We have

im T(r,.yn) = lim r,.,
n—20 n—2x

T{ hm T hm Yut= lim r,.,
: | b o

N—oC
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Uniqueness. Let (w, z) and (w 0, 7 0 ) are two distinet coupled fixed points of Tin X 7 X. Then by use of

(2.1) we have

dlw w) = d(T(w, 2), T(w, 2)) < o [d{w, w) + d(z.2)}+

. (e T(w, 2)).d{w, T(w,2)) dlw, Tl 2))al{mw, Tl 2))
P +d{wow) +d(z2,2) L+ dlmw. w)

< a- [d{w,w) + rl(:.::')' s d(u. u.')..tl(u'. ) P dlu:. !f'”_l]( 1w, u))
) 1+ d{wow) +dlz.z) 1 dln.w)

Using Remark 2.1 and then simplifying we have

d{we, w) < (o 428 +~)d(w, w) + ad(z. 2). (2.4)
Similarly we can show that

d(z,2) 2 (o +28 +4)d{z. 2) + od(w, w). (2.5)
Adding (2.4) and (2.5) we have

[d(w,w) +d{z,2)] = (200 + 28 + ) [d(w. ) + d(z. 2)].

Since 20+ 2p +7v < 1 so the above inequality is possible only if
[ ) + 4l 2, 2)} = 0.

d(w,w) = d(z,z) = 0. (2.6)

Now consider

dfaw. u,"‘) = l{T{w, :).T(u". :'] <o ldiw, v:"; ~ df{ = 2

dliw, T, 2))d(oe, T’ 2)) | dfw Tl 21l Tt .2 1)
Tl wdw o’y +d(z2) 1= dlw 1)

dwewdin, e o dbeydl w o)

~ Ad{we "'—L!""'1-:—"H' = T 1" i
B 11(‘”—”))‘ LT I+~ diwar')+diz, ) I +din.u’)

Now using (2.6) we have the following

dlu,w) Zn- e, w) + diz, ] )} (2.7)
By following similar procedure we can get

diz,2) € oo fifz. ) + dlwo)). 25)

Adding (2.7) and (2.8) we have

L
oriiC! .F; Aaye
puta? ‘{\,e..\(‘j parol B
ARLE o

G Scanned with OKEN Scanner



T,

RN nternational Journal of Education and Science Research Review
AL Volumesy, issue-d July-August- 2022 E-ISSN 2348-6457 P-ISSN 2349-1817
~ G | Whwdiestrorg Rty o
P i) {-_,1'; Email- editor@ijesrr.org
\ TN S
) ‘V; !“ﬁ:,«{:}'\)’n‘ I ‘:,_:" vl P ¥ 8 " " ¢
s il
«\STﬁamx’]go[h»-l e ey ; :
$0 the above inequality is possible only if

dlw. ) + 4’(:.:'] = (),
Which implies that?

d(ew ) = d(z.2) = 0.
Implies

woe=w and 2=z

Hence
(. 2) = (w.2 ).
D))
Thus coupled fixed point of T in X x X is unique. We deduce the following corollaries from Theorem 2.1.

Corollary 2.2. Let (X, d) be a complete dislocated quasi-metric space. T : X x X — X be a continuous
mapping satisfying the following rational contractive conditions

. T, y))d(e Tl )
1+ d{e.u) +dlyv)

d(T(r,y). T(u,v)} < a ~§d{.r. uh + dy. ey + 3

For all x, y.u, v € X and o, 5 are non-negative constants with 2(c + ) < 1. Then T has a unique coupled
fixed point in X % X.

Corollary 2.3. Let (X, d) be a complcte dislocated quasi-metric space. T : X X X — X be a continuous

mapping satisfying the following rational contractive conditions

i ‘e ) R rl{.r.T[J'y._r/)).dlju.T{u.a")]
diTE e, yh T} 2o fd(r.u) + dly.v)i+ i3- T+ dle.u) '>>

Forall X,y,u. vEX and «, |$ are non-ncgatve constants with 2o+ < 1. 1hen ‘| has a unique coupled lixed
point in X * X.

a Tinished dislocated quasi=metric space. T: X x X — X be a persistent

Corollary 2.4. Let (X, d) be
anying sanc contractive conditions

planning fulfilling the accomp

T e ). Tl 1)) %o icl(.r. u) = diy. o)

Forall x;y,U, vEX and ¢ > 0 with 2a < 1. Then T has a unique coupled fixed point in X xX.

Example, Let X = (0, 1. Define d: X x X — R+ by
dir. ) =~y Y
oRl GCIPAL
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forall x, y € X. Then (X, d) is a complete dislocated quasi-metric space. Definc a continuous self-map T :
XXX - XbyT(x,y)=1 6 xy for all x, y € X. Since

lry —ue] e —uf = |y - p| and [yt < Ja] + gl
Hold for all x, y, u, v € X. Then
HT(x ). Tl v)) = !
(w3} T () |—fr/—?m| = u;[
)

1
< gl =+ ly =)+ 300+l

1
6

<

(br — w4+ Jy —v] + |} + )

’) = %I(Iﬁ =+ ) + (u = o]+ {u])

d(T (e, y). T{.v)) < o - [d{z,u) + diy. v)]-

So for a =13 and f =y = 0 all the conditions of Theorem 2.1 are satisfied having (0, 0) € XxX is the
unique coupled fixed point of T in X x X.

CONCLUSION

We have studied existence of coincidences and fixed points of non—expansive type conditions satisfied by
single-valued and multi-valued maps which are wide applicable in many branches of engmeering and
science. Also we proved fixed points for weakly contractive sclf-maps in complete Metric Space which are
our new contribution in research. In this chapter, some common fixed point theorems are proved related to
complete and compact metric space and there is enough scope for further work in this direction. Further we
derive couple of common fixed point theorems with different sufficient conditions and discuss
generalization of some known results help the researchers to improve and expand results. We proved
common fixed point and extended results in commuting maps, weakly commuting maps and compatible

9 maps which is our new tescaxch work in fixed point theory. In this chaptel we cons;dexed as a continuation
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dislocated quasi — metric space and to introduce new fixed point theorems. In the light of these \vorks. it
may be possible to extend some of the results in this paper which are important in computer forensics and

cryptography in securing data and information.
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