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1. Introduction

Zadeh [20], laid the foundation for fuzzy mathematics in 1965. Kramosil and Michalek[11] initially
brought up the idea of fuzzy metric space and then refitted by George and Veeramani[4]. Harandi
[5] imported the perception of metric-like spaces, which nicely broden the concept of metric
spaces.b-MetricLike Spaces [DMLS] were first discussed by Alghamdiet al.[2] using the idea of
metric like spaces. In this manner, Fuzzy Metric Like Space [FMLS] were developed by Shukla and
Abbas [15] they also developed the concept of metric like space. Park [13] proposed the idea of
intuitionistic fuzzy metric spaces.Konwar [10] developed the concept of intuitionistic fuzzy b-metric
space . We see [1, 6, 12, 19, 16, 17] for certain required definitions. In the framework of b-metric
spaces,Delfani et al. [3] demonstrated several fixed point results.In 1998, Smarandache[18]
developed the ideas of neutrosophic logic and Neutrosophic Set [NS]. Kirisci and Simsek[9]
founded the concept of Neutrosophic Metric Spaces [NMS]which addresess membership, non-
membership and neutralness.

We introduce the notion of Netrosophich-Metric Spaces [NbMS]in order to generalise the notion of
NbMS and demonstrate several fixed point findings in this framework.We also furnish this work
with examples.

2. Preliminaries

Definition 2.1. [2]A bMLS on a set © # @ is a function ¢ : © X © - [0, +00) such that for all A, q,r €
S and b = 1, if it enjoys the conditions listed below :

1. Ifp(h,q)=0,thenh =g;

2. @(h,q) = ¢ h);

3. @(hq) < blo(h1) + o )
The pair (S, @) is said to be bMLS.

Example 2.2.[2] LetS = [0, ©). Define ¢ : X & - [0,+0)by ¢(h,q) = (h +q)*. Then (G, ¢) is a
bMLS with b = 1.
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Definition 2.3. [5]A 3-tuple (&, ¥,*) is named to be aFMLS if € # @ is a random set, * is a CTN and
and Ais a FSon G X & X (0, ) such that for all A,q,r € S, 9, w >0,

FL1).UA(h,q,9) >0;

FL2).1f A(h,q,9) =1, then A =gq;

FL3).U(#h,q,9) = U(q, h,9);

FL4).UA(h, 1,9 + w) = AR, q,9) * A(q, 1, w);

FL5).U(h, q,-): (0, ) — [0,1]is continuous.

Example 2.4.[15] Let © = R*,p € R*and m > 0. Define CTN by h*q = hq and ¥ by UA(h,q,9) =

po .
Srommai; for all 2,9 € &,9 > 0. Then (&, %,+) is an FMLS.

Definition 2.5.Let © # @. For a sixtuple (S, Wz, B4y, €4p,%,0), where * is a CIN, o is a CTCN, b > 1
andW;,, B4, €4, are FS on G X & X (0, ), if(S, Uyp, B4s, C4p,%,0) satisfies the following, for all A, q €
SGand 9, w >0,
L 0<Uy(ha9) <10 <By(hq,9) <1;0<GC(hq9) <1;
Wppo (R, q,9) +Byp(h,q,9) +C4(Rq,9) <3;
Wpp(hq9) =1 h=gq;
Wyp(h,q,9) = Uyp(q, 1, 9);
Wpo (N1, DO + w)) = gy (h,q,9) * Wpe(q,1, W);
Uy, (R, q,.) : [0,00) = [0,1] is neutrosophic continuous;
limg, o, Wpp(,0,9) = 1;
Bye(h,q,9) =0 h=qg;
By (h,q,9) = Bye(a, 1, 9);
- Byo(h 1, b + w)) < Byy(h,6,9) o Bye(a, 1, w);
. By, (h,q,.) : [0,00) = [0,1] is neutrosophic continuous;
. limg_ B4, (R, g,9) = 0;
. C4p(hq,9) =0 ©h=g;
- Cpp(h,q,9) = Cpp(a, 1, 9);
Coe(Mr,b(D + ) < Cpp(h,,9) 0 Cpp(a,1, 0);
. €4 (R, q,.) : [0,00) = [0,1] is neutrosophic continuous;
limg_,., €4, (R, q,9) = 0;
18. 9 < 0 then Ay, (R, q,9) = 0,B,,(h,q,9) =1,C4,(h,q,9) =1.
Then (S, Uyp, Byyp, Cpp,*,0) is called aNbMLS.

0 X NN

O S e O
N oGk W RO

Remark 2.6.In the above definition, assume that a set S is a NbMLS with a CTN(*) and

CTCN(e). Then the NbMLSS does not satisfy (3),(8) and (13) of NbMS, that is, the self-distance may
not be equal to 1 and 0, ie., Wy, (A, 7,9) # 1, By, (1,7, 9) # 0 and C4,(h, h,9) # 0 for all 9 > 0 or
may be for all 9 € S. But all other conditions are the same.

Example 2.7.Let © = (0, o). Define a CTN by u * v = up and a CTCN by u ¢ v = max{u, v} and also
define Wy, B, and €4 by

DR 217" (hta)?

Q[{%’(h;q;'a)Z[e 9 ] ,%(M(h,q’{)):l—[e 9 ] and (S[y[(h,q,{)):[e 9 ]—1

for all h,q € &,9 > 0. Then it is aNbMLS. But it is not aNbMS.

Remark 2.8 The above example shows that NbMLS need not be an NbMS. Also every NbMS must
be an NbMLS.

The following example shows that NbMLS need not be continuous.
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_@(h+q) _o(h+q)
Example 2.9Let = [0,0), Wy, (7, q,9) =€ ° , By, (1,q,9) =1— (e 9 ) and

0, if A=q
p(h+ .
Cpp(h,q,9) =€ 9 . —1forallh,q€&,9>0and @(h,q) = 2(h +q)?, if hqe[01]
%(h + q)?, otherwise.

Define a CTN by u * v = up and a CTCNby u o » = max{u, v}. Then (&, Wy,, B4p, €4p,%,0) is a NDMLS
with a coefficient b=4. To illustrate the discontinuity, we have

1 1
lim i"l—»oo%[{h?( T_I 8) = limﬁ—mo _2(1_5)2 = e—Z = Q«[[,[(O,l, 19)
im;_, e By (0. .19) =1 —limy_ e *7F D = =1-—e"2=8B,,(01,9)and

0,-

FIR 3

M0 € ,8)=llmn_,ooez(1_ﬁ)2 —1=€?—1=6,,001,9)

Since,

1
imy_ e Ay (1,1 ) = limy e 2?7 = e 8 1 =9A,,(1,1,9)

:I»—til»—‘

1
iMoo By (1,1 ) =1—1limype 2@ =1—e8%0=28,,(11,9)

limy o Gp (11— 2, 8)limie?@ 0" — 1€ 1% 0 = 64,(0,1,9)
Wyp (R, q,9), By (h,g,9) and €4, (R, q,9) are not continuous.

Definition 2.10. A sequence {h;} in an NbMLS(S, Wsp, By, €4p,%,0) is converge toh € Gif
mﬁ_,ooQIM(flﬁ, h, 19) = m&[(h, fl, 19),limﬁ_,005851q(hﬁ, h, 8) = S\B{yf(h; fl, 19) and
M0 Gﬁg(hﬁ, h, 19) = (gly[(h, h,ﬂ) forall9 >0.

Definition 2.11.A sequence {;} in anNOVMLS(S, Wy, By, €4p,%,0) is named to be a Cauchy sequence
if limﬁ_,wQIM(flﬁ, flﬁ+p,8),limﬁ_,oo SBM(hﬁ, it 8) and limﬁ_,oo(iw(hﬁ, flﬁﬂ,,ﬁ)exist and are finite for all
9=0,p=>1.

Definition 2.12.An NbMLS(S, Wy, By, €4p,%,0) is named to be complete if every Cauchy
sequence{f;} in G tends to some i € S such that limy_, e, Wy, (s, 1, 9) = Wye (R, 7, 9) =
iMoo W (s Fiaps )

lim;is00Bgo (i, 1, 9) = By (B, 7, 9) = limy oo B (R, iy, 9)and

1My o0 €0 (i, 1, 9) = €4y (B, 1, 9) = limy oo € (R, iy, 9)forall 9 > 0,p > 1.

3. Main Results.

Theorem 3.1. Let (S, Wy, B4y, €4yp,%,0)be a complete NDMLS such that

limg_,o Wpp (R, q,9) = 1,limg_, By, (,q,9) = 0 and limy_,,C,,(h,q,9) = Ofor all A, € S,9>0 and
J: G - € be a mapping satisfying the conditions

Wy (Jh, Ja,T0) = Wge(h,q,9), Bpe(Ih, Ja, T9) < Byp(h,q,9)andCy, (Jh, Jq,T9) < €4, (R, 6,9)(3.1.1)
for all 1,q€&,9>0, 1€ (0,1). Then & has a unique fixed point b € S and Wy, (d,d,9) =
1,B4,(d,5,9) = 0 and €, (d,d,9) = 0 for all 9 > 0.

Proof: Let (S, Wy,, B 4o, €pyp,%,0) be a complete NbMLS. For a given element i, € &, define a sequence
{h;} in G by
hy = Jho, by = J?h = Jhy, .., by = IRy = Jhyu_, for eachii €N
If Ay = hy_, for some ii € N, then h; is a fixed point of J. We consider that h; # h;_, for eachii € N.
For 9 > 0 and it € N, we get from (3.1.1) that
Wgp (i, i1, 9) = Wy (Ripg, Py, TO) = Wy (T, Thi—q, TO) = Wy (R, i1, 9)
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B30 (i, Friy 1, 9) < By (i, iy T9) = By (T, Thy_y, T9) < By (i, hy_y, 8)and
Cpo(Miv i1, 9) < Cpp(River, iy ) = Cpp (Jhy, Jhi—1, ) < Cpp(hi, iy, 9)

for all it € N and 9 > 0. Thus, by using the above expression we can deduce that

Wpe(Mirr, i 0) = Wpp (Mg r, R, TO) = W (T, Tiio1, T) = Wpp (R, Ry, O) (3.1.2)
= 2 I, T2, 2 Ao (R By s) 2 = W (a5

Bye (M1, i 9) < Byp (Mg, Ry ) = By (J iy, Thimq, T) < By (Ry, Rig, 9)(3.1.3)

= By (i1, IRz 9) < By (R, iz, ) < - < By (o, o, )

Cpo(hiyr, hip 9) < Cpp(fiyyg, Ry, ) = Cpp(Jhy, Jhis_1, T9) < Cpp(Ry, Ay q,9) (3.1.4)
= Cor (s, I 0 < Cor (Byca by =) <+ < oo (R )

foreachit € N,p = 1 and 9 > 0. Thus we have

) )
g (i P 0) 2 Ut (i ) * Lo (R, P

) )
B0 (oo 0) < B (Rasinen 1) 0 Boe (Aron Py 1)

) )
So (s P 9) < G (R s ) 0 Cor (Ao ey 1)

Continuing in this way, we get
9 9
oo (i, i ) 2 W (i i 2) * oo (R, Pz ) * % W (Rnapos, P s

9
B (s, i 9) < By (R s ) © Boe (Rivns Rivars) o+ © Bor (Rispo, hiyps g Jand
9 9 9
Cpo(Ti P 9) < Cgo (hﬁ: hﬁ+1:5) Cse (hii+1: hﬁ+z'ﬁ> 00 By (hﬁw—l' Piep, F)

Using (3.1.2),(3.1.3) and (3.1. 4) in the above inequality, we have
Wy (P By 9) 2 Uae (R s z) * Uae (Ro by ) * -+ # W (o b, gmrags ) B3.15)

%M(hﬁ,fzﬁ+p,8)sm(ho,hl,bt-)o%w(ho,hl,bz 1) © 0 Bae (Ros o, pmrs) - (B16)

and
9
oo (s ey 9) < G (o iy, ) © G (o o) 000 G (g, gy oy ) (317)
Here b is a random positive integer.
We know that limg_,,, %4, (R, q,9) = 1limg_,,, B, (R, q,9) = 0and limg_,,, C4,(%,q,9) = 0 for all ,q €
Sand 9 > 0,1 € (0,1). It follows from (3.1.5) ,(3.1.6) and (3.1.7) that forall 9 > 0,p = 1
lim Wy (A Ay py9) =15 1xx1=1,
1im B, (s, Ry, 9) = 000000 =0and
1im €4 (s, Ry, 9) = 000000 =0

an

Hence {#;} is a Cauchy sequence. The completeness of the NbMLS (S, Uy, By, €pp.%,0) ensures that
there exists b € & such thatforall 9 > 0,p = 1

lim g, (R, ,0) = 1im Wy (i, R, 9) = U (0,0,9) = 1 (3.1.8)

lim B, (hy, b,9) = lim Bo (Ao Riigpy 9) = Bp(d,0,9) =0 (3.1.9)
1im € (i, 0,9) = 1im G (R, R 9) = C(0,,9) = 0. (3.1.10)
Now, we show that b € & is a fixed point of J. We have

9 9
Uge 0, T09) = g (0 haanr ) * Aot (Rors, 057 )

9 9
= W (b, A7) * Uee (T 057 )

9 9
R (b: hﬁ+1:%) * Wy (hﬁ' d, %)
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By (0,90,9) < By (0 hira,35) © Be (R, I3
=B (b, fis1, 22 ) © Bao (T, I, =) and
< By, (b iy ib) © By (h )

Coed.I09) < Aosn 5 )

o Cpp | Jhi, IV, )

(5 e
e

d, hn+1'

s 9
< G (b' hﬁ+1'2b) Coe (h“'b 2bt )

for each9 > 0. Taking the limit as it — +o0, and by (3.1.8),(3.1.9) and (3.1.10), we get

Wsp(d,ID,9) =1%1=1andBu,(d,J>,9) =000 =0and €;,(d,Jb,9) =000=10

Therefore, d is a fixed point of Jand U, (d,d,9) = 1,B,,(d,d,9) = 0and €;,(d,d,9) = Ofor all 9 > 0.
Now, we examine the uniqueness of fixed point. For this, assume that h and b are two distinct fixed
points of J. Then by (3.1.1), we have

s (0,5,9) = Wgp (I0, T, 9) = Uy (b' b, g)

B450(0,5,9) = B (0, 0,9) < By (0,5, %)and
Coe(d,5,9) = Coe(0,35,) < oo (0,5,°)

for all 9 > 0. Thus we obtain

Ay (0,5, 9) = Us, (b B 3..) for all it € N

Bye(d,,9) < By, (b b, )and@M(b 5,9) < €4y (b b, )

Letting the limit as i — 4o and using limg,,Ws,(,0,9) = 1,limy By, (7,0,9) =0 and
limg_e Gy, (R, q,9) = 0 we get d = . Thus the fixed point is unique.

Example 3.2. Let & =[0,1] and the CTN and CTCNrespectively defined by u*p =up and uen =
max{u,n}. Also, QIM, B4 and €y are defined by u * v = min{u, p}and u ¢ v = max{u, v}.

(h =(h+q)? (h+)?
Wyo(h,q,9) =e %M(h g9 =1—e 9 and G4 (h,q9) =e 9 —1 forallh,qeS9>0.
0, nelol]
Then(S, Wpp, Bys, Cpp,%,0) is a complete NMLS. Define J:& - &by Jh =1, (1 z ]
-, hel5,1
6 2

Then

=(t)? - (ht+0)?

lim QIM(h, q,9) = lime 5 =1 ,gim Bye(h,q,9) = 1%im (1 —e 3 > = Oand

(h+a)?
llm(iM(h q,9) = llm (e 7 — 1) =0
Forte [E’ ), we have four cases:
Casel)Ifh,q € [O,ﬂ, then Jh = Jgq = 0.
Case2)Ifh € [O,ﬂand qeE G, 1], then Jh =0and Jq = %.
Case3)If h,q € G, 1], then Jh = Z and Jq =
1 1
Case4)Ifh € (E’ 1]and qeE [0’5]’ then Jh =

From all four cases, we obtain that

U (T, J0,T9) = Wye (R, ,9),Bge(Jh, T, T9) < Bye(h, ,9) andC4y (TN, Jg, T9) < €4y (R, 6, 9).

Thus all the requirements of Theorem (3.1) are met and 0 is the unique fixed point of J. Also,
Wy (d,0,9) = Upy(0,0,9) =€ =1,B,,(0,0,9) =B;,(0,0,9)=1—-e°=0

and C;,(d,b,9) = €;,(0,0,9) =e®—1=0forall 9 > 0.

a
6
Z and Jq = 0.

Pandiselvi. M, Jeyaraman. M, Fixed Point Results in Neutrosophic b-Metric Like Spaces



Neutrosophic Sets and Systems, Vol. 70, 2024 69

Definition 3.3. Let(S, Wyp, Byp, €4p,%,0) be an NDMLS. A mapping J : © = G is named to be NbML
contractive if there exists p € (0,1) such that

1 1
m B 1 S p [mfv{’(h.q,ﬂ) - 1] 7 SB(%E (Jhl Jq; 8) S p%{h” (hl q; 8) and (z[r{’ (Jh, JQ; "9) S p(sfﬁf’ (ht qt 8) (I)

for all #,q € © and 9 > 0. Here p is called the NbMLcontractive constant of /J.

Theorem 3.4. Let(S, Uyy, Bys, €4y %,0) be a complete NDMLS and J : © - S be a NbML contractive
mapping with an NbML contractive constant p. Then J has a unique fixed point b € & such that
Q,I(yg(b, D,B) = 1, fsB{yg(b, D, 19) = Oand (gly,g(b, b,ﬂ) = Ofor all 9 > 0.

Proof: Let(S, gy, B4s, Chp,*,0)be a complete NDMLS. For a given element p, € S, define a sequence
{hy} in S by
hy = Jhg, hy = J?ho = Jhy, ..., by = Jhy = Jhyu_y forall it €N
If Ay = hy_, for some i € N, then #;; is a fixed point of J. We assume that f; # f;_, for all it € N. For
9 > O0and it € N, we get from (I) that
1 1

1= —
Wgp (s, Riirg,9) Wy (i1, Th5, 9)

1
gy (Mg, 1 0)

1Sp[ 1

Then we have
1 < p
QIZ«[ (hﬁ! hﬁ+1! 19) - 9’[{}{ (Jhi‘i—ly Jhﬁ' 8)
P P
= +(1-p)<
Y TS TN Bk I O )
for all 9 > 0. Continuing in this way, we get

+(1-p)

2

+p(l-p)+ (1 —-p)

1 p" , .
< +p A =p)+p" A =p)+ -+ p(1—p)+ (1 -
Yo i e, )~ Uy g i, ) P =p)+p (1 —p) pl—=p)+1—-p)
p" , ,
Se—F——=+@"" +p"+ -+ DA -
ey oy 7y ) (p p )1 -p)
p" ,
<————+(1-pt
IR R
Thus——————— < Wy, (A, Fiyq, 9) forall 9> 0,7 € N (3.4.1)

Wy it (17P")
Be (i Mi1,9) =By (Thiq, Thi ) < pBpe(Rioy, iy 9) = pBp(Thi—z, JRi—1,9)

N 3.4.2
< 0?84 (s_p hy1,9) < - < p"Byy (g, iy, 9) (34.2)

and

Cpo(hin Riy1,9) = Cpp(JRymy, Thy, 9) < P(‘:M(flﬁ__—pflﬁ, 9) = pC4s,(Jhi—z, TRy—1,9)
< p?Chp iz, hi1,9) < -+ < pCp(hg, By, 9).

Now, for p = land i € N, we have

9 9
Wpo (M M1, 9) = Wy (hi'v hﬁ+1:E> * W (hﬁ+1' flﬁﬂwg)

9 9 9
= Uy (hﬁ» hﬁ+1:E> * Wy (hﬁ+1' hﬁ+2'ﬁ) * Wgyp <hﬁ+21 hﬁ+pzﬁ> .

Continuing in this way, we get

9 9 9
QI{%’(hﬁ: hﬁ+p'8) = Uy, (hﬁ' hﬁ+1'5> * Wy (hﬁ+1: flﬁ+2'ﬁ> ek W <hﬁ+p—1' hﬁ+p' F)

9 9
Bo (M Ny 9) < By (hﬁ: hﬁ+1'E> © By (hﬁ+1' hﬁﬂmE)

9 ) 9
< By, (hﬁ: hﬁ+1'E> © By (hﬁ+1' hﬁ+2'ﬁ> ° By (hﬁ+2' Riiip, ﬁ)

Continuing in this way, we get

(3.4.3)

9 9 9
%(M’(hﬁ: flﬁﬂi' ‘9) < By, (hﬁ' hﬁ+1'5> ° By, (flﬁ+1' hﬁ+2'ﬁ) 0 0By, (hﬁ+p—1i hﬁ+p' F)
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and

9 9
Coe (R Py 9) < Gy (h iy b) oGy (hﬁ+1' Ry E)

D) ) 9
< Gy (h i1, b) o Qg (hﬁ+1' hﬁ+2'ﬁ) o Qg (hﬁ+2» iy, ﬁ)
Continuing in this way, we get
9 9 9
(‘:M(hﬁ' iy p) ‘9) <Gy, (hﬁ' hﬁ+1'z> oGy (hﬁ+1' hﬁ+2'ﬁ) 00 By (hﬁ+p—1t Riiip) F)
Using (3.4.1), (3.4.2) and (3.4.3) in the above 1nequa11ty, we have
1 1
m&f(hn' hn+p' '9) =

Y L
W&e(ho'hl'%) P ‘?IM(flofM ) P ‘«’IM(flohbp 1)

1 1 pﬁ+p 1
TR U (o) 11 U (i) 1
) 9
B oo s 0) < 0By (o2 ) 0 0By (o g,z ) o+ 0 pM7 18 (o, g, 22 ) and
) ) ) 9
oo Py, 0) < pCoe (oo ) 971G (oo ) o 0 pP 716y (g iy )
Whereb is a random positive integer and p € (0,1). So we deduce from the above expression

that{h;} is a Cauchy sequence in(S, Uy, Bys, C4p%,0). By the completeness of(S, Uyp, Byp, Chp%,0),
there is b € G such that

+ (1= pro-1)

1im Ay, (R, 0, 9) = lim Wy (A5, Ry, ) = lim Wy (d,0,9) = 1 (3.4.4)
1im B, (A5, 0,9) = lim B, (g, Ry, 9) = lim By, (d,0,9) = 0 (3.4.5)
lim € (R, 0,9) = lim €4, (A, iy, 9) = lim €4, (d,5,9) = 0 (3.4.6)
im0 i ] n-o

foralld > 0,p = 1.
We now establish that b is a fixed point for J. We determine this from (I) that
1 1 p
B B S B Y S
Q’[ﬁff((?hﬁ: Jb: 8) p %[{yf(flﬁ, b, 'S) Q[{yf(flﬁ, b, 19) P
1
_ — < . .
2[1%7 (flﬁ, 2 '8) +1 p = %[1}1? (Jhn: Jb: 8)
Utilize the above inequality, we get
9 9
Uead,I0,9) = Uy (0 hivar ) * Uee (ien, 0157
9 9
= g (B Fsr, ) * o (T 057 )

9 1
= Uy (b' hﬁ+1:ﬁ) *

+1-
QIM(h b P

9 9 9
B 0.90,9) < By (o, hﬁﬂ,%) By (Rasns 0,57 ) = B (0 hvens55) 0 B (Tha, 0,57

9 9
< Bse (0 hsnrar )« pBoe (b7

9 9 9 9
Cpe(d,I0,9) <G4y (b: hﬁ+1:%> o Cpp (hﬁ+1'<7b' %) =Gy, (b' hﬁ+1'ﬁ) 0 Cpy (Jhﬁl dJn, ﬁ)

< Gy (b: Riie1s 28b> 0 pCep (hn' D, 219b>
Letting the limit as it — o0 and applying (3.4.4.), (3.4.5) and (3.4.6) in the above expression, we obtain
that Uy, (d,Jd,9) = 1,B,,(d,Jd,9) = 0and €4, (0, Jd,9) = 0,that is, Jd =b. Therefore, b is a fixed
point of Jand Wy, (d,d,9) = 1,B4,(d,d,9) = 0and €4, (d,d,9) = 0 for all 9 > 0.
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Now we demonstrate the uniqueness of the fixed point b of J. Let h be a fixed point of Jdifferent
from dsuch that Uy, (d,H,9) # 1B,,(d,h,9) # 0and €4, (d,h,9) # Ofor some 9 > 0. It follows from
(3.4.1) that
1 1 [ 1 ] 1
1= _ _1<p|l——————1|<—— -1
Ayp (0,9, 9) Wy (I, JH,9) W (0,0,9) Wpr (0,9, 9)
B (0,5,9) = By, (J0,Jh,9) < pB,(d,5,9) < By,(d,h,9)and
Cpo(d,5,9) = Cpp(Jd, JH,9) < pCup(d,5,9) < €4y (d, b, 9)this is not possible.
~we have U, (d,5,9) = 1,B,,(d,5,9) = 0and €4, (d,h,9) = Ofor all 9 > 0, and hence b = .

Corollary 3.5. Let (S, Wy, Byp, C4p,%,0) be a complete NDMLS and J: © — S be a mapping satisfying

1 1 . .
T [m - 1] Byo(J",J",9) < pBy,(h,g,9)and

Cue (TR, T, 9) < pChy(h,q,9)for someii € Nand all ,q € G,9 > 0, 0 < p < 1. Then J has a unique
fixed point d» € & moreover,;,(d,d,9) = 1,B,,(d,b,9) = 0and €4, (d,d,9) = Ofor all 9 > 0.

Proof: Assume that » € & is the unique fixed point of J" as determined by Theorem (3.4) and
Wyp(d,0,9) = 1,B,,(d,d,9) = 0andC,,(d,d,9) = Ofor all 9 > 0. Sod is another fixed point of Jt as
J"(Jp) = Jb and by Theorem(3.4), Jb = d and so b is the unique fixed point, since the unique fixed
point of J is also the unique fixed point of J".

Example 3.6. Let & = [0,1] and the CTN and CTCN respectively defined by u*v = unandu oo =

—(max{h,qp?
max{u, o). Consider ., B, and C4oby Wy, (h,0,0) =&~ 8, Byp(h,0,0) = 1 —

—(max{#q})? (max{ha})?

e 9 and C4,(h,q,9) =€ 9 -1
forall i,q € Sand 9 > 0. Then (S, Uy, Bye, Cpp,+,0) is a complete NDMLS.
[ on=>
’ 2

Define J: & > & asJh = { S hef0s3)

GoneGl
Then we have eight cases:
Case (i) Ifh=q= %, then Jh = Jq = 0.
Case (ii) If h = %and q€ [0, %) then Jh = 0 and Jq = g
Case (iii) If 7 = %and q€ (%, 1], then Jh = 0 and Jq = %.
Case (iv) If h € [0, %)and qe€ (%, 1], then Jh = g and Jq = %.
Case (v)Ifh € [0,%)and qe€ [0,%), then Jh = g and Jq = g
Case (vi)Ifh € [0,%)and q= %, then Jh = g and Jq = 0.
Case (vii) If h € G, 1]and q= %, then Jh = % and Jq = 0.
Case (viii) If A € G, 1]and qe€ (%, 1], then Jh = g and Jq = %.

NbML contraction is satisfied in all of the above cases:
1

s el e ool
Bye (T, Ja,9) < pBy,(h,q,9)and
C4e(JN,Ja,9) < pC4y,(h,q,9)
with the NbML contractive constant p € E, 1).

Hence J is an NDML contractive mapping with p € E, 1).

All the requirements of Theorem (3.1) have been met.
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Moreover, 0 is the unique fixed point of T and ,;,(0,0,9) =1, B4,(0,0,9) = 0and €,;,(0,0,9) =
Ofor all 9 > 0.

4. Conclusion

In this paper, we develop NbMLS and demonstrate the fixed point theorem in order to
demonstrate the unique fixed point in this space. This work is the extended form of fuzzy b-
metric like space [6]. We hope that the result proved in this paper will form new connection for
those who are working in the NbMLS space and this work opens a new path for researchers in
the concerned field.

References

1. C. Alaca, D. Turkoglu and C. Yildiz, Fixed points in intuitionistic fuzzy metric spaces, Chaos Solitons
Fractals 29(2006),1073 — 1078

2. M.A. Alghamdi, N. Hussain and P. Salimi, Fixed point and coupled fixed point theorems in b-metric-liks
spaces, J. Inequal. Appl. 2013 (2013), Paper No. 402.

3. M. Delfani, A. Farajzadeh and C.F. Wen, Some fixed point theorems of generalized F;-contraction
mappings in b-metric spaces, J. Nonlinear Var. Anal. 5 (2021), 615-625.

4. A. George and P. Veeramani, On some results of analysis for fuzzy metric spaces, Fuzzy Sets Syst. 90
(1997), 365-368.

5. A.Harandi, Metric-like paces, partial metric spaces and fixed point, Fixed Point Theory Appl. 2012 (2012),
Paper No. 204

6. K. Javed, F. Uddin, H. Aydi, M. Arshad, U. Ishtiaq and H. Alsamir, On fuzzy b-metric-like spaces, J.
Funct. Spaces 2021 (2021), Article ID 6615976.

7.  Jeyaraman. M, Sowndrarajan. S. Some common fixed point theorems for (¢ — )-weak contraction on
intuitionistic Generalized fuzzy cone metric spaces. Malaya journal mathematic. 2019,1, 154-159.

8.  Jeyaraman. M, Suganthi. M, Sowndrarajan. S. Fixed point results in non-Archimedean generalized
intuitionistic fuzzy metric spaces. Notes on intuitionistics fuzzy sets, 2019, 25, 45-58.

9. M. Kirisci, N. Simsek, Neutrosophic metric spaces, Math. Sci., 14(2020), 241-248.

10. N. Konwar, Extension of fixed results in intuitionistic fuzzy b metric spaces, J. Intell. Fuzzy Syst. 39
(2020), 7831 — 7841.

11. 1. Kramosil and J. Michlek, Fuzzy metric and statistical metric spaces, Kybernetika 11 (1975), 336-344.

12.  A. Mohamad, Fixed-point theorems in intuitionistic fuzzy metric spaces, Chaos Solitons Fractals 34
(2007), 16891695.

13. J.H. Park, Intuitionistic fuzzy metric spaces, Chaos Solitons Fractals 22 (2004), 1039-1046.

14. B. Schweizer and A. Sklar, Statistical metric spaces, Pacific J. Math. 10 (1960), 14-34.

15. S. Shukla and M. Abbas, Fixed point results in fuzzy metric-like spaces, Iran. J. Fuzzy Syst. 11 (2014) no. 5,
81-92.

16. S. Shukla, D. Gopal and A.-F. Roldan-Lopez-de-Hierro, Some fixed point theorems in 1-M-complete fuzzy
metriclike spaces, Int. J. Gen. Syst. 45 (2016), 815-829.

17.  W. Sintunavarat and P. Kumam, Fixed theorems for a generalized intuitionistic fuzzy contraction in
intuitionistic fuzzy metric spaces, Thai J. Math. 10 (2012), 123-135.

18. F.Smarandache, Neutrosophy: Neutrosophic probability, set and logic, Rehoboth: American Research
Press, 1998.

19. M. Rafi and M.S.M. Noorani, Fixed theorems on intuitionistic fuzzy metric space, Iran. J. Fuzzy Syst. 3
(2006), 23-29.

20. L.A.Zadeh, Fuzzy sets, Inform. Control 3 (1965), 338-353.

Received: March 3, 2024. Accepted: July 28, 2024

Pandiselvi. M, Jeyaraman. M, Fixed Point Results in Neutrosophic b-Metric Like Spaces



