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1. INTRODUCTION for w-compatible mappings. Akewe, H. and
Olaoluwa, H., [3] (2020) established multistep-

In fixed point theory, the Banach contraction . . . .

o . type construction of fixed points for multivalued-
principle is the remarkable result that was ) ) ) ]
) ) quasi-contractive maps in modular function
introduced by Banach [4] in 1922. Over the years, o S

. . . spaces. Caristi [6] (1976) satisfied inwardness
this theory was generalized by various . . ]

conditions and proved fixed point theorems for

mappings. Ciric et al. [7, 8] (2010, 2011)
introduced the Banach fixed point principle for

researchers on different metric spaces. And they
used the contraction principle for references to

their theorems. Quasi-partial metric space was ] . ) o ]
. . . nonlinear contractions in probabilistic metric
introduced by Karapinar et. al. in 2012. He ] ] . .
. . . spaces and generalized contractive mappings in
proved the existence of a fixed point for self- . .
) ] . . ] ordered metric spaces. Cvetkovic c et al.
mapping in quasi-partial metric space. By a _ ) _
oo i o [9](2011) generalized common fixed-point
generalization of the Banach contraction principle . )
theorems for four mappings on cone metric type.

Deepankar Dey et al. [10] (2021) obtained
uniformity on generalized topological spaces.

In 2012, Hussain, N. et al. [11] established Suzuki-
type fixed point results in metric type spaces.
Jungck et al. [12, 13] (2006, 2009) presented
fixed point theorems for occasionally weakly and

on a complete metric space, Ciric [5] (2011) proved
the fixed-point theorem.

In 2012, Agarwal et al. [2] and Aydi et al. (2011)
[1] obtained the fixed-point theorems and
applications to nonlinear integral equations,
Coupled fixed point results in cone metric spaces
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weakly compatible mappings. R. Kannan [14]
(1969) proved some results on fixed points.
Okeke and Francis [15, 16] (2020, 2021) obtained
some fixed-point theorems for a general class of
mappings and Geraghty-type mappings applied to
solving nonlinear Volterra-Fredholm integral
equations in modular G-metric spaces. Parvaneh
et al. [17] (2013), as an application presented to
a system of integral equations. In 2001, T. Suzuki
[18] was generalized distance and existence
theorems in complete metric spaces. Ume S. [19]
(2008) established extensions of minimization

theorems and fixed point theorems on a quasi-
metric space, he also proved existence theorems
for generalized distance on complete metric
spaces [20] (2010). Again in (2011) and (2013),
he obtained fixed-point theorems for nonlinear
contractions in Menger spaces [21] as well as
Common fixed-point theorems for nonlinear
contractions in a Menger space [22]. Again, Ume
S. [23] (2015) proved fixed point theorems for
ciric type mapping and application to integral
equations.

Let Y : S = S be a quasi-contractive mapping and Y be a complete metric space. Then 3 b €[0, 1] in

such a way that, every s}, t' €S

d(Y st Yt') <b.max{d (s%, t%), d (s, Y s%), d (t, Y t})}.

Which holds w € S is a unique fixed point of Y.
limm+1see ¥ Mst = w Vst €8.

m+lcl pmH 1 1 1
ay S,W)Sl_b d(s', Y st) for st €8S.

2. PRELIMINARIES

Now, we take a look at a few lemmas and definitions that are pertinent to our primary findings. We

denote gp= quasi partial metric space, N= natural quantity, R and R*= all real and positive quantities.

Definition2.1: [19]

A function q,: S xS - R*satisfying the condition

(i) 0 < gp(s?, s7) = gp(th, t') = gp(s', t') &= st =t

(i) gp(s?, s*) < qp(t’, s*)
(iii) go(s?, s*) < qp(s?, t1)

(iv) ap(s’, u) + qp(t, t*) < qp(s’, t') + qp(t, u) for all s%, t', u €V

Then (S, gp) known as quasi-partial metric space (QPMS) in such a way that S is a non-void set

Definition2.2: [23]

Let (S, d), p* are metric space and u-distance on S. Thus, a sequence {sm} € S known as p*Cauchy if 3 a
function ¢ :S xS x R* x R* = R* which satisfies all the conditions of u-distance except first, and there

exist asequence {3m} €S such that

@
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//'mm%MSUP{¢(3 m, 3m, p*( 3m, Srll)/ p*( 3m 'Srll)) ‘nz m} =0 or
/Imme‘”sup{(p(?) m, 3 m, p*(S%, Sm)/ p*(s‘)%,/ (Q)m)) ‘n=2z m} =0.

Lemma2.3: [23]

Suppose a quasi-partial metric space (S, g,) and a u-distance on S are on S be p*. Let
{s}}of S which satisfy

limm-esup{ P*(s},st)) :n>m}=0 or

limm-sesup{ P*(s},sk) : n >m} =0 then

(i) It's a p* Cauchy sequence.

(i) {sl}be a Cauchy sequence if it's a p* Cauchy sequence.

Lemma2.4: [23]

Let a metric space is (S, d) and a u-distance p* on S.

(i)Whether two sequences {s}, } together with {t}, } satisfied
limm—eop*( 3, S1)=0 and limm —-p*( 3, t})=0. And

limm —eop*(s}, 3) =0 and limm—ep*( t},, 3) = 0for few 3 €S, then
limm—ep*(s}, tk) =0.

(i) s'= tLif p*( 3, s')=0=p*( 3, t) as well as p*( s%,3)=0=p*( t,3)

Lemma 2.5: [23]

Suppose a partial quasi metric space be (S, gp) and a u-distance on S be p*. {am} and {bm}be
two sequences of S in such a way that

limm-esup{ p* (am, an)) : n 2m}=10

along with limmsesup{p* (an, am): n 2m}=0

Then 3 two sub sequences {ay_} of {am}and {b;, } of {bm}such that

limmseap({ay,, , bk,) = 0.

Lemma 2.6:[23]

Let (S, gp)and p* are a quasi-partial metric space and a u- distance on S. There are two mappings Y: S

- Sincluding ¢:R™ = R* satisfy the conditions:
(@) pr(Ys',Yt)=d(maxip (s, t'), pi(s’, Y si), pr(t, Y t!),
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p*(t, st), p(Y s', st), p(Yt, t)} Vst €S (2.1)
(b) A increasing function is ¢ such that ¢"(t!) < (b) t! > 0;
(c) Alincreasing as well as bijective function is /-¢p and I is identity mapping on R*.
(d) Yoo _1 p™(t1) < oo for every t1€(0, ),
¢ "=n times ¢ composition was repeated with itself.
Then (i) for sL, t* €S and n,j,i EN
d(Y st Y t') <b (max {d(s%, t1), d(s%, Y s?), d(t, Y t)}
max{p* (Y ’s', ¥ 'st), p*(Y Js', ¥ 't), p*(Y Jt', ¥ 's?),
pr (Yt ¥ It} < $(Z(O(s%, t', n)) where, i <m
(ii) For s%, t* €S, (O (s%, t!, =) < (1 -¢ ) [a(s", t')],
where a(s?, t!) = p*(s, s) + p*(th, t1) + p*(sy, t1) + p*(t, s) + p*(s}, Y st) +p*( Y si, s1) + p*(t* Y tY)
(Ve 8)
(iii)For each s € S, {¥™*s'} a Cauchy sequence.
(iv) Every s%, t'belongs to S and n belongs to N,
pr(¥ ™ISt ¥ ™) < ¢7(L - ) Hals, ¢)
For each s, t! €S, limmiisep*( Y ™st, Y ™itl) = 0 (2.2)
3404

3. 3.U-DISTANCE

The notion of u-distance introduced by Ume [23] in 2010 by generalizing of T distance. Which is as
follows:
Let (X, d) be a metric space. A function p*: S xS - R. is known as a u- distance on S If 3 a function ¢ : S x

S x R* x R* > R* then the following condition holds for si, t}, 3 €S

(u1) p* (s%, 3) <p* (s, t') + p(t', 3);

(u2) For each s, t' € R*and for any s €S, €>0, ¢ (s1, t1,0,0) =0 and ¢ (sL, t%, x, y) = min (x, y),
then 36 > 0 such that |x -xo| < &; and |y-yo| < & x, where xo, y, Yo ER*

And s? €S which shows| ¢ (s%, t%, x, y) — ¢p (s}, t1,0,0) | <¢;

(U3) liMm—eoSy,=s" aNd liMmy1-500 SUP {B (W, 3m, P (Wm, Sy, ), p* (3m, Sy )):n > m}

Which shows p’(t%, s1) < limm—winf p*(t}, s}) Vt'ES;

(ud) ) limmsesup { p" (st ,wn) :n=m }=0, limmsesup { p* (t}, 3n) :n>m }=0,

liMm-se0® { (S, Win, Xim, Yim) 170, liMmee @ { (t3, ,Win, Xim, Yim) }=0,

Which implies that limm->e @(Wm,3m, Sty Ym) =0
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(U5) 1iMm-eesUp { § (Wi, 3m,0" (Wm, Sy ), P” (3m, Si )}=0,

liMm-seoSUP { @ (Win, 3m ,P" (W, £ ), P" (3m, t & )}=0

Which shows that limmsed (s}, t} )=0or

limm-ef @ (em, fr 0" (St €m)y D™ (Syy f)}=0, iMool @ (€m, fm 0" (1, €m), P” (t, fn)}=0

Imply limmsed (s1,, tk )=0.

Example 3.1[23]
Let the usual metric be S = R. Then p*: $xS—R.; where. Then a u-distance on S is which is p*, which is

not a T distance.

Example3.2[23]
Let S be a normed space. Then p*: S xS > R.defined by p*(s%, t!) = | |s!|| for each s%, t* €S. Then a u-

distance on S is p* which is not a distance known as t distance.

4. MAIN RESULT OF FIXED POINT FOR W GENERALIZED SINGLE-VALUED AND P- CONTRACTIVE CIRIC
TYPE MAPPING

Here we present the main theorems which are proved by generalizing and improving the conditions given by 340>

Ume, JS. (2015) in the frame of quasi-partial-metricspace.

Theorem 4.1: Suppose there is any complete quasi partial metric space and u-distance be (S, gp) and p*.
Let a Ciric type mappingis Y :S =S,
Which is ¢ generalized single-valued and p-contractive, satisfies the conditions (b), (c), and (d) of Lemma

2.6, Then

(i) liMm+1>- Y M™*1s? =z for each s €S.
(i)p™ (Y ™ s, 3) < Tpin & (1~ ) a (s)) Vs €S
Where a(s ?) = [4p (s%, s1) + 2p"(s}, Y s1) + 2p" (Y s%, s?)

(iii)in S, 3is a unique fixed point of Y, and p*( 3,3) = 0.
Proof:

Proof (i): Let s, t! €Sand s}, ;= Y™*sland t} . ,=Y™t! VYm+1€EN
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then we have to prove, { s},,,}is a Cauchy sequence.

Let s €S be an arbitrary point and define sl . ,= Y ™*s! for every m+1 €N
By the hypothesis of equation (2.1) and (b) of Lemma 3.3, we have

P (Sma1 Sma2)=P (Y Sh, ¥ Smyq)

< (max{p’(sm, Smead P(Sm s Smar)s P Stsa s Ss2),

P (Sme1s Smb P'( Smat s Smb P'( Sma2Sma)),

Similarly , p*(Sm42, Sme1)=P (Y Smy1, ¥ Sio)
< ¢ (max {p™( Spa1 s Smh P (Sme1 s Smazh P (S s Sma1)s
P(Sms Sme1h P(Smaz s Smath P(Smat > Sml),
And
P (Sp Sms1)= P (Y Sp—1, Y Sp)
<¢ (Max {p™( Spm—1, Sm)s P'( Sm—1, Smbs P'( Sms Sts1) P'( Sy Sm1),

P(Sm, Sme1) P'( Spi1 ,Srln)});

And p'(Spi1,Sm) =P (Y Sm, Y Smeq)

S Gmax {p"(Sm, Sm-1) P (Sm s Sma1)s P ( Sm—1. Smh P ( St—1, Sm)s
P(Sma1s Smh P (Sm s Sme1)}),

And  p'(sp, Sma2)=P (Y Sh—1, Y Smi1)

S@ (max{p’( Spm—1, Sme1) P (Si—1, Sm) P ( Shs1, Smaz)

p( Sr1n+1 ’ Srln—l)f P Sm, Srln—1)/ p( srln+2 ) Srln+1)});

And  p(Spi2 Sm)=P (Y Smi1, Y Smeq)
<@ (max {p( Spr1, Sme1) P (Sms1s Smazh P( Sh—1, Sm),
p( 5r1n—1 ’ Srln+1)/ p’( 5r1n+2 , 571n+1)/ p( sy, Srln—l)});

< ¢ (max {p*( Srln ’ Srln)/ p*( Srln ’ 571n+1)l p*( Srln ’ 511n+1)})

Substitute the value of (2) - (7) in (1) and by hypotheses (a), (b), and (c) of Lemma 2.6, we have

P (st SLiz) <@ (max{p( s}t,sl): ms<jism+2}) <@*(max{p’( st,s}):m-1<ji<sm+2})

Proceeding in this manner
<@ (max{p’(si,s}):1<jism+2})

<P™({(O (st 5", )

(4.1)

(4.2)

(4.3)

(4.4)

(4.5)

(4.6)
(4.7)
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<Q" ((1-¢p)* a(s?) (4.8)
Where (a(s?)) = 4p*(s?, st) + 2[p(s}, Y s}) +p'( ¥st, st)]

Now if m+1<n+1,then by (8)

P(Smits Sne1) SP(Smats Sme2lt P(Smazs Smaa) b +P"(Sy, Snat)

=Y e P * (Skiasshi)

STim O((1-¢)* als'))

S0P (S, Sna1) S kom (1 -B)* a(st)) (4.9)
By (d) of Lemma 2.6 and (4.9),

We get limm—esup {p” ( Sp41, Shi1)) - n+1 > m+1} =0 (4.10)

By Lemma 2.4 and (4.10),
sh+1 isa Cauchy Sequence, { Y ™! s'}is a Cauchy Sequence.

So S is complete and s}, converges to some 3 € S.

Proof (ii):
Due to equation (9), (d) of Lemma 2.6, Lemma 2.4, Definition 2.2, and (u3), we have

P( Ss1, 3) Srlll_rl}o inf p* (Sme1,Sn41) < Xiem O H(1-)* a(s?)
3407
Which proves (ii) part of theorem.

Proof (iii):

Since Y has a unique fixed-point w € S and (iv) of Lemma 2.6 such that

liMmizse ¥ ™it=Y 3 (4.11)
from equation (2.2) and (4.8)

limm+1seesup {sup [p" (Y ™2sL, Y ™1tl):n+1>m+1]}

< limmisesup {sup [p* (Y ™tsL, Y ™) +p' (Y ™ sy ™ t):n+1>m+1]}

<limmasesup {sup [P (Y ™2sL Y "™lsl)in+1>m+1]}+

limms1seesup {supp (Y ™ sL, Y "t):n>m]}=0 (4.12)
So, we obtain,

limm+1se sup {sup [p" (Y ™t Y ™1 t):n+1>m+1]} =0 (4.13)

From equation (4.13) and lemma (2.5)

1

3 two sequences { s L{t}, .

. } both are subsequences of { s},,1} and { t3,,4}

in such a way that
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liMme15e Gol Spa1, tms1)=0 (4.14)

Since Y has a unique fixed-point z in S and from equation (10) and lemma 2.5;

an(3,Y 3)=0

Therefore 3 is a fixed point of Y.

UNIQUENESS
Suppose3=Y 3 andv=Y v
Then by hypothesis, we get

p*( 3, v) = p*(v,3) = p*(Y 3, Y V) <d(max{p*(v, 3), p*(v, v), p*( 3, 3), P*( 3 V)}) (4.15)

p*( 3 3)=p*( Y3 Y3)=p(vv)=p( YV YVv)<Y(max{p*(v,3), p*(v, v), p*( 3 3), p*(3 V)})
From hypothesis and equation (4.15)
max{p*( v, 3), p*(v, v), p*( 3 3), p*(3 V)}=0 (4.16)

From (4.16) and Lemma 2.3, we obtained v = 3. So 3 is the unique fixed point of Y in S.

From the above theorem, we have following corollary:

3408
Corollary 4.2: A complete quasi partial metric space be (S, dg) and p is au-distance on S. Let T: S > S be a

mapping, satisfy the following assertations
(i) pr(Y s', ¥ t) <j (max[p*(s’, t!), pr(s’, ¥ s%), pr(t, Y ), p*(t!, ¥ sY),
pr(th, s?), pr(¥sh,st), pr (Y, th), pr (Yt sh), p(Ysht)
For some j €(0, 1) and for all (s, t!) €S
(ii) V st €S with limmi1—e Y ™sl=c 1€ S ,such that limmii—e ¥ ™1st=Y ca

Then, 3 is a unique fixed point of Y and p*(3,3) =0.

5. EXISTENCE OF A SOLUTION FOR AN INTEGRAL EQUATION

Let the set of all continuous functions defined on [0, 1] is ¢ : R*—>R™*, satisfyconditions (b), (c), and (d)
of Lemma 2.6.

(i) A non-decreasing is ¢ and ¢(y) <y forall y >0;

(ii)I-y is a non-decreasing and bijective function, where | is identity mappingon R™;

(iil) X p=oP™(y) < o= for each y € (0, o=).
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Where ™ is n times repeated composition of ¢ with itself.

Letd, p: S XS— R*and ¢p: SXSXR*X R* >R* be mappings which is defined as

d(s?, tY)= supyeroq; | sHy)- 1Y) |5 p(sY, )= subyerory | sHY)| , and (s, ¢4 x, y) = st

V s, t €Sandx, y € R*. Then (S, qp) is a quasi-partial metric space and h is a u-distance on the set S.

Here we prove the solution of integral equation of the existence theorem by the theorem

sUy) = (s, y)+ [ O(y, )f (x, s'(x)dx (5.1)

Where s'€ S, r: SXR—R, 0:[1,0]%[0,1]—R and f : [1,0] XR —R are given mappings.

In support of above application, we shall prove a theorem.

Theorem 5.1: Let the following assertation holds:

(1) There is a continuous mapping r : S xR = R such that

[r(sty) < %Lp(lsl(y)l) for all s €S and y ER.

() O :[0,1] %[0, 1] = R is a continuous mapping in such a way that

O (y,x) < % for all y, x € [0, 1].

() f: [0,1] xR = R is a continuous mapping in such a way that
If(x, s1(x))| < Yst(x) Vs® €Sand x €0, 1].

(1s) for each s* € S with limm— Y Ms'= c. €S, there exist t'€ S such that limpn—~ Y ™t =Y

Then equation (4.1) has a solution s* €8.

Proof: Let a mapping Y :S — S defined by
(Y sY) (y) =r(s%, y) + fol O(y, X)f (x, s'(x)dx Vs'€ Sandy € [0, 1].

From (/1), (I2) and (I3)
| (Y sHY(Y)| = |r(s% y) +O (y, x) f(x, s*(x)dx|
| (Y sH) | = |r(s% y) +[; O(y, x) f(x, s*(x)dx]|

< Ir(shy) [+ 1[0 (y, x) flx s*(x)dx]|

3409
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<Ir (s y) [ +10; 0 (v, x) | Lf (x, s*(x) dx|
1 1,1 1
<Ir (st y) 1+ 10 w(| st ) [ dx

<= @IS WS Y(supyero | sHy) | ax]

<

N|R

WIS WS, w(supyeror | sH1) dx|

<= @I WS Y(subyepo | s

VvV steSandx€ [0, 1]. Then
1 1
p(Y LY t)=sup,croay | (¥ YY) <supyeron; G @ | sy) D5 dlsupyeroa | sHy) 1)
<@ siy) |) +2(su | si(y) |)
=3 y 2 Pyelo,1] y
< P(supyepory | s 1)

< ¢ (max {Supyefo,1] | 51(V)|,5upye[0,1] | t'(y) |;5upye[0,1] | Y st(y) |,

3410
subyeony | (Y 1)) [})

= Y(max{p*(s’, t'), p*(s%, Y st), p(t', Y t'), p(t', st), p*( Y s, '), p*( Y t}, t1)})

Vs, tl €S
There for each and every assumption of theorem 3.5 is satisfied. Hence the mapping Y has a fixed point.
This point is the solution of the integral equation (5.1).
Now if s%, t* € (1, e0) N Q, then
ap(Gs?, GtY) =max {(t* —) —( s* -3), O} + (s* —)
Gp(Gs?, Gt*) =max {(t* ~s%), 0}+ (s* =)
Now we take three conditions i.e., st =t!, s > t!, s! < t%.
(i) If s* = t! then g, (Gs?, Gt') = k max {g, (s%, t'), gp (s, Gs"), gp (t', Gt'), gp (s', Gt?), gp(t', Gs)}

By fixed point theory s! = Gs! and t! = Gt!
ap (Gsll Gsl) = k max {qp (Sll tl)l ar (Sll 51)/ ar (tll tl)l de (Sll tl)l de (tll Sl)}

4
max{(sl_sl)/ 0} +(51_ _9) = k maX {qp (Sll 51)/ dp (Sll 51)/ dp (Sll Sl)/ de (Sll Sl/ dp (51/ 51)}

(s1- 2)= k {gp (s% s )= —=qp (%, s")
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(“)If 51 > tl then qp (Gsl, th) < k max {QP (51/ tl)/ qp (Sll Gsl)/ qp (tll th)/ qp (Sll th)l qp (tll Gsl)}

By fixed point theory s! = Gs! and t! = Gt!

-qp (51' tl) < k max {qp (sll tl)l C|p (Sll Sl)l qp(tll tl)l qp(sll tl)l qp(tll Sl)}

Ap(st, t) < k max {ap(st, 1)} <= ap(s?, 1)

(”I)If sl < tl then C|p (Gslthl) < k max {qp (Sll tl)l qp (Sll Gsl)l qp (tll th)l qp (Sll th)l qp (tll Gsl)}

By fixed point theory s! = Gs! and t* = Gt!

QP(Sll tl) < k max {qp(sll tl)l qp(sll sl)l qp(tll tl)l qp(slz tl)l qp(tlz sl)}

ap(s?, %) < k max {gp(s?, t4)} <——qp(s, t1)
In each case, it’s a contradiction
Now, if s, t* €B (sg ,7) N Q then

1 4y — 10 _1a 1
gp (Gs?', Gt') =max {wt 55 O}+1os

gp (Gst, Gt') =max {% [(t! -st, 0} + s} = max %Oq (st tY)

1 1y __ 1 141y 4 1 41
qp(Gsth)_10qp(slt)<13qp(slt)

So gp (Gs?, Gtt) <k max qp(s?, t1), gp(st, Gst), gu(th, Gt), gu(st, Gt), gn(tt, Gs?) is fulfilled.

Furthermore, 0 is the fixed point of G and gp(s?, t*)

6. CONCLUSION

In the computational analysis, the algorithms is
the computations that evaluate their running
time of this algorithms. The running time play an
important role in computer algorithm. In current
paper, following the original task of Ume [23]
and prove fixed point of Ciric type single valued
and p-contractive map in quasi- partial metric
space. Here we proven the existence and
uniqueness of fixed points using { generalized
single valued and p-contractive ciric type map
with respect to u distance in Theorem 4.1 and
Theorem 5.1 has been proved for the support of
application portation. The noble idea of Banach
was enforced by Ume for ciric type in complete
metric space. Moreover, this result are no

technical for modelling the algorithm complexity
and, motived by this disadvantage, we proved
the existence and uniqueness of a fixed point
theorem in partial quasi- metric space. In the
present paper, we focus our achievements on
construct a fixed point on the frame of partial
quasi- metric space that allowed a program
verification mathematical tool. Current result is
useful to find more applications in another field
of fixed-point theory.

REFERENCES

[11 Aydi, H. et.al (2011), Coupled fixed point
results in cone metric spaces for w-
compatible mappings, fixed Point Theory
and Appl. 2011, Article ID27.

3411

eISSN: 1303-5150

@

www.neuroquanotology.com



NeuroQuantology| November 2022 | Volume 20 | Issue 19 |Page 3401-3413| doi: 10.48047/nq.2022.20.19.NQ99302

LEKHA DEY et al/FIXED POINT RESULT UNDER CIRIC TYPE MAPPING WITH SOME APPLICATION

2]

3]

[4]

o]

[6]

[7]

[8]

9]

[10]

(1]

Agarwal, RP etal (2012),

theorems in ordered Banach spaces and

fixed point

applications to nonlinear integral equations,
Abstr. Appl. Anal. 2012, Article ID 245872.

Akewe, H. (2020),
Multistep- type construction of fixed point

and Olaoluwa, H.

for multivalued p - quasi-contractive-like
Arab
Vol.27

maps in modular function spaces,
Journal of Mathematical Science,
No.2, pp 189-213

Banach, S (1922), Sur les op rations dans les
ensembles abstraits et leur application aux
“equation integrals”, Fundam. Math.,
Vol. 3, pp 133-181.

Ciric, LB (1974), A generalization of Banach's
contraction principle, Proc. Am. Math.
Soc., Vol.45, pp 267-273.

Caristi, J (1976), Fixed point theorems for
mappings satisfying inwardness conditions,
Trans. Am. Math. Soc., Vol.215, pp 241-
251.

Ciric, LB (2010), Solving the Banach fixed
point principle for nonlinear contractions in
probabilistic metric spaces, Nonlinear Anal.,
Vol. 72, pp 2009-2018.

Ciric, LB et.al (2011), Common fixed points
of almost generalized con- tractive mappings
in ordered metric spaces, Appl. Math.
Computer, Vol. 217, pp 5784-5789.
Cvetkovi c, AS et.al (2011), Common fixed-
point theorems for four map- pings on cone
metric type space, Fixed Point Theory and
Appl. 2011, Article ID 589725, 2011

Dey, D. (2021),
generalized topological spaces, Arab Journal
of Mathematical Science, Vol.28 No.2,
pp 184-190.

Hussain, N. et.al (2012), Suzuki-type fixed
point results in metric type spaces -Fixed
Point Theory and Appl. 2011, Article ID
26.

et.al Uniformity on

[12]

[13]

[14]

[15]

[16]

[17]

Jungck, G, Rhoades, BE:

theorems for

Fixed point
occasionally weakly
compatible mappings. Fixed Point Theory,
2006, 7, 287-296.

Jungck, G and Radenovi’c, S (2009), Common
fixed-point theorems for weakly compatible
pairs on cone metric spaces, Fixed Point
Theory and Appl. 2009, Article ID 643840.
Kannan, (1969), Some results on fixed
points, Il. Am. Math. Mon., Vol.76, pp 405-
408.

Okeke, G.A. and Francis, D. (2020), Fixed
point theorems for Geraghty- type mappings
applied to solving nonlinear Volterra-
Fredholm integral equations in modular G-
spaces, Arab Journal of
Mathematical Science, Vol.27 No.2, pp
214-233.

Okeke G.A. and Francis D. (2021), Some

fixed-point theorems for a general class of

metric

mappings in modular G-metric spaces,
Arab Journal of Mathematical
Vol.28 No.2, pp 203-216.

(2013),
tripled coincidence point in ordered b-metric

Science,

Parvaneh, V. et.al Existence of
spaces and application to a system of
integral equations, fixed Point Theory and
Appl. 2012, Article ID 130.

3412

eISSN: 1303-5150

@

www.neuroquanotology.com



