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Abstract: In this paper, we give definitions of compatible mappings of type (y) in neutrosophic metric
space, and obtain a common fixed point theorem under the conditions of weakly compatible mappings
of type (y) in complete neutrosophic metric spaces. Our research generalizes, extends and improves the
results given by Sedghi et al.[19].
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1. Introduction :

Fuzzy set was presented by Zadeh [30] as a class of elements with a grade of membership. Kramosil
and Michalek [9] defined new notion called Fuzzy Metric Space (FMS). Later on, many authors have
examined the concept of fuzzy metric in various aspects. Since then, many authors have obtained fixed
point results in fuzzy metric space using these compatible notions. Also, Kutukcu et al.[11] obtained the
common fixed points of compatible maps of type(f3) on fuzzy metric spaces, and Sedghi et.al.[19] studied
the common fixed point of compatible maps of type (y) in complete fuzzy metric spaces.

Atanassov [1] introduced and studied the notion of intuitionistic fuzzy set by generalizing the
notion of fuzzy set. Recently, Park[14] and Park et al. [17] defined the intuitionistic fuzzy metric space.
Many authors [15, 16, 17] obtained a fixed point theorems in this space. Also, Park et al. [17] introduced
the concept of compatible mappings of type(a) and type(f), and obtained common fixed point theorems
in intuitionistic fuzzy metric space.
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In 1998, Smarandache [20, 21, 22] characterized the new concept called neutrosophic logic and
neutrosophic set and explored many results in it. In the idea of neutrosophic sets, there is T degree of
membership, I degree of indeterminacy and F degree of non-membership. Basset et al. [3] Explored the
neutrosophic applications in dif and only iferent fields such as model for sustainable supply chain risk
management, resource levelling problem in construction projects, Decision Making. In 2020, Kirisci et al
[10] defined NMS as a generalization of IFMS and brings about fixed point theorems in complete NMS.
In 2020, Sowndrarajan et al. [23] proved some fixed point results for contraction theorems in neutrosophic
metric spaces.

In this paper, we give definitions of compatible mappings of type (y) in neutrosophic metric space
and obtain common fixed point theorem under the conditions of weak compatible mappings of type (y)
in complete neutrosophic metric space.

2. Some Relevent Results:

Definition: 2.1.[18]
A binary operation * : [0, 1] x [0, 1] = [0, 1] is a continuous t-norm [CTN] if it satisfies the following
conditions :
1. *is commutative and associative,
2. *is continuous,
3. &a@*l=eforall e1€ [0, 1],
4. e1* g2 <e3%es whenever e1<esand €2 < ¢4, for each €1, €2, €3, €4€ [0, 1].

Definition: 2.2.[18]
A binary operation ¢ : [0, 1] x [0, 1] = [0, 1] is a continuous t-conorm [CTC] if it satisfies the following
conditions:
1. ¢is commutative and associative,
2.  ois continuous,
3. &0 0=¢iforall e:€ [0, 1],
4. 10 e2< €30 4 whenever e1<¢g3and &2 <&, for each €1, 2, e3and €4 € [0, 1].

Definition: 2.3.[23]

A 6-tuple (%, E, 0,Y,%,0) is said to be an Neutrosophic Metric Space (shortly NMS), if X is an arbitrary
non empty set, * is a neutrosophic CTN, ¢ is a neutrosophic CTC and E, © and Y are neutrosophic on
22 x R*satisfying the following conditions:

Forall{,n, 8w €L, 1 € R".

0<E({n H)<1,0<0(4,n A)<L,0<Y({,n )<
E(Gn N+0(4n H+Y({n 1)<3;

E(¢n A)=11ifandonlyif { = n;

E(4n H)=E(n {2,

E(Ln, A)xE(n,S, u)<E({ 6, A+u) forald,u>0;
E(¢,n, ):(0,)—(0,1]is neutrosophic continuous ;
mE(¢m =1 forall 1>0;

0(¢,n A)=0ifandonlyif { = n;

0(¢n A)=0(nA);
0(¢n A)e0(nd,u)20(f 6 1+p), forald,u>0;

0PN LD

—
=
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11. ©(¢,n, .):(0,%)— (0, 1] is neutrosophic continuous;
12. ™ 0(¢nA)=0 forall 1>0;
13. Y (¢, n,A)=0 ifand onlyif { = n;
MY (4n =Y (n,44);
15. Y({,n A)eY (n,6,10)=2Y ({,6,A+p),forall A,u>0;
16. Y(¢,m, .):(0,)— (0, 1] is neutrosophic continuous;
17. ™Y (g,n, A)=0 forall 1>0;
18. IfA<0thenZ({,n,6,1)=0;,0((,n6)=1Y ({,n6 1)=1.
Then, (£,0,Y) is called an NMS on Z. The functions Z,0 and Y denote degree of closedness,
neturalness and non-closedness between ¢ and 1 with respect to 4 respectively.

Example: 2.4.[23]
Let (X, d) be a metric space. Define w+*7 = min { w , 7} and we¢7 = max { w, 7} and

5,0,Y: X2 x R*>[ 0, 1] defined by,we define £ ({, n, 1) =m;@ (¢, n, A) =Ai+'(2”;

Y({,n A= @ ,forall {,n € £and A > 0. Then (, &, 0, Y,*,) is called NMS induced by a metric d the

standard neutrosophic metric.

Definition 2.5.[23]
Let X be an NMS. Then E, O are said to be continuous on X2 x R*if lim E(C n, )n, An) = E(C, 1, A) ;
n—-oo
rlli_l'};lo@(Cn,T]n,/\n)=®(C,ﬂ,/\); rlli—r)rc}oY(Cn’nn’/\n)=Y(C’n’A)l
Whenever a sequence {(C n, N)n, An)}c X2 x R* converges to a point ((, ), A) € X2 x R* .

Definition 2.6.
Let I' and Q be mappings from an NMS X into itself. Then the mappings are said to be compatible if
lim ETQCn, QI'Cn, A) =1, lim O(TQCn, QI'Cn, A)=0, lim Y(I'QCL n, QI'Cn, A) =0, VYA >0, whenever {C n}
n—oo n—oo

n—oo
is a sequence in X such that limI'Cn=1limQCn=C € X.
n—oo n—oo
Example 2.7.

Let X be an NMS, where £ = [0, 2], *, ¢ defined a * b = min{a, b}, a0b = max{a, b} for all a, b €[0, 1]
and E({,n, A) = 0(fn A)=—2— 4@n) ;Y (O, )= @,for all A >0 and C, n € L. Define

A+d (@, n A+d@n)’
self maps I' and Q on X as follows:
2if0< ¢<1 2if (=1
r ={§ if1< (<2 and QL {{H otherewise

and { n=2 -~ Then we have Q1 =2=T1and Q2=1=T2.
Also, QT2=01 —2 ra2=ri= Z(Q 2=rQ02 —2) thus F and Q are weak compatible.
Also, since [{n== (2 -—) 1— QC n= —(2 —+3) =1- —n. Thus lim I'Cn=1= lim QC n.

nooo n-oo
Furthermore, Q FC n=0(1 '_) = (1 o 3) =5 2on , TQC = F(l——) 2

Now,

r]'11_r>r01O &) (FQC n, Q FC n, /\) = llm ] (2 5 -20n ) = 5t+6

lim © (FQC», QTCr, A) = lir llm 9(2 T A=,

6
5 20m )_5’

lim Y (TQLr, QT A) = 11m Y (22
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Hence I' and Q) is not compatible.
3. Weak Compatible mappings of type (y):

Definition 3.1.
Let I' and Q be mappings from an NMS X into itself. Then the mappings I' and Q are said to be
compatible maps of type (y) if satisfying:

1. T and Q are compatible, that is, lim E (TQC n, Q ICn A) =1, lim ® TQC n, Q TC n, A) =0,

n—-oo

lim Y (TQC», QT n A)=0, VA >0.

n—-oo

Whenever {{ n} € X suchthat lim I'Cn= lim Q{n=Ce L.

n—oo n—oo

2. They are continuous at C. On the other hand, we have
IC=T(limI{n)=T(lim QCn)= (lim QT {x)=Q( limT{x)=QC.
n—-oo n-oo n-oo n—oo

Definition 3.2.
Let I' and Q) be mappings from an NMS X into itself. The mappings I' and Q are said to be weak -
compatible of type (y)if lim I'Cn= lim Q(n=C for some € X implies that I'C = QC .
n—oo n-oo

Remark 3.3.
If self maps I' and Q) of an NMS X are compatible of type(y), then they are weak compatible type(y).
But the converse is not true.

Lemma 3.5.
Let X be an NMS,

1. If we define Ea:X2x R* by
Ea(C,n)=inf{A>0;E({,n, 1)>1-2,0(C, N, A)< Aand Y (C, n, A) <A} for each u € (0,1) there
exists a € (0,1) such that Ea (1 , C n) S Ea (C1, C2) + Ea (2, C3) + ... Ea (Cn1, C n)
forany C1,C2... G €.

2. The sequence { Cnjne N is convergent in NMS X if and only if Ea (Cn, ()= 0.
Also, the sequence { Cnjne N is Cauchy sequence if and only if it is Cauchy sequence with Ex .

Lemma 3.6.

Let ¥ be an NMS. E (Cn , Cn+1, A) 2 E (Co , G, krA), © (Ga , Cnv1, A) £ 0 (Co , G, krA) and
Y (Cn, Cost, A) <Y (Co, G, knA) for some k > 1 and for every ne N . Then sequence { (o} is a Cauchy
sequence.

Lemma 3.7.
Let X be an NMS. If there exists a number k €(0, 1) such that for all L, 1 €X and A > 0.
EC,MNKkANZEQC,MA),0C,nkAN<OC,nA)and Y (C, 1, kA) <Y (C,n, A)thenC =n.

4. Main Results

Lemma 4.1.
Let I and Q are self - mappings of a complete NMS X satisfying:
There exists a constant k € (0, 1) such that
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22T, Qn, kA) * [ (C, T, kA) E (1), Qn, kA)] * B2, Qn, kA) +a E (1, Qn, kA)

E(C, O, 2kA) 2 [pE (L, TC, A) +qE (€, 1, A E ([, Qn, 2kA) (4.1.1)
02(TC, QOn, kA) 0 [O(C, TT, kA) © (1, Qn, kA)] 0 ©2(n), Qn, kA) +a © (1, Qn, kA)

© (L, N, 2kA) <[p O (T, TT, A)+q© (C,n, ] © (T, O, 2kA) (412)
Y2I'C, Qn, kA) O [Y (C, TC, kA) Y (1), Qn, kA)] 0 Y2(n, Qn, kA) +a Y (n, Qn, kA)

Y (€, Q0 2k)<[pY (£, TC, A)+q Y (€, 1, A] Y (€, Qn, 2KA) (413)

for every C, n € X and A >0, where 0 <p, q<1,0<a<1suchthat p+q-a=1. ThenT and Q have a
unique common fixed point in X.

Proof: Let C o€ L be an arbitrary point, there exist { 1 € X such that I'C 0 = C 1, QC 1= C 2. Inductively,
construct the sequences {C n} = X such that C 2011 =T'C 2n, C 2002 = QC 2011
forn=0,1,2, ... Then we prove that {C n} is a Cauchy sequence.
For C =20, n=C 21 by we have
E2(T'C 2n, QC 2041, kKA) *[ E (C 20, T'C 20,kA) E (C 2041,Q0C 2ne1, KA)]* EA(C 2041, QC 2041, kKA)
+aZ (Cant, QC 2041, kA) E (C2n, QC 201, 2kA) 2[p E (C 20, [T 20, A) + q E (C 20, C 2001, A)] X
E (C2n, QC 241, 2kA) and
E2(C 2011, C 22, KA) *[ E (C 2n, C 2041, kKA) E (C 2041, C 202, KA)] * E2(C 2041, C 202, kA)
+a & (Canv1, Com2, kA) E (C2n, C2n2, 2kA) 2 [p E (C 20, C2mv1, A) +q E (C 20, C 2001, A)] X
Z (C2n, C2ne2, 2KA),
O2T'C 2n, QC 2041, kA) O O (C 20, T'C 20, kA) O (C 2041, QT 2041, kA)] O O 2(C 2041, QL 2041, kA)
+a0 (C2n1, QC 2001, kA) O (C 20, QC 2001, 2KA) < [p © (C 20, [T 20, A) + @ O (C 20, C 2001, A)] X
0 (C 2, QC 2n+1, 2kA) and
02(C 2011, C 202, KA) O[O (C 20, C 2001, KA) O (C 2001, C 2002, KA)] O O 2(C 2001, C 2002, KA)
+a 0 (C2nt1, C2ni2, kA) O (C2n, C2nvz, 2KA) < [p O (C2n, C2nv1,A) +q O (C 20, C 21, A)] X
0 (C 2n, C2ni2, 2KA).
Y(I'C 20, QC 2041, kA) O[ Y(C 20, I'C 2n, kKA) Y (T 21, QC 2nv1, kKA)] O Y2(C 2041, QT 201, kA)
+aY (Can1, QC 2041, kA) Y(C 20, QC 2041, 2kA) S [p Y (C 20, ['C 20, A) + @ Y (C 20, C 2041, A)] X
Y (C 2, QC 2n+1, 2kA) and
Y 2(C 2n+41, C 202, KA) O [Y (C 20, C 2041, KA) Y (C 2001, C 2002, KA)] © Y 2(C 2041, C 202, kA)
+aY (Can1, Conv2, KA) Y (C2n, C2me2, 2kA) < [P Y (C 20, C 21, A) +q Y (C 20, C 2001, A)] X
Y (C 2n, C 2ne2, 2KA).
Then
E2(C 201, C2ne2, KA) *[ E (C 20, C 2041, kA) E (C 2041, C 2042, KA)] + @ E (C 2041, C 2042, kA)
E (C2n, C2nvz, 2kA) 2 (p + q) E (C2n, C2nv1, A) E (C 20, C2ni2, 2kA),
02(C 2011, C 2nv2, kKA) O O (C 2n, C 2041, KA) O (C 2001, C 22, kA)] + @ O (C 2ne1, C 2ne2, kA)
0 (C2n, C2ni2, 2kA) < (p+ @) O (C 20, C 2041, A) O (C 20, C 202, 2KA),
Y 2(C 2041, C 202, KA) O[ Y (C 20, C 2041, KA) Y (C 2041, C 2ne2, kKA)] + @Y (C 2041, C 2042, KA)
Y (Coan, Coniz, 2kA) S (p+q) Y (C2n, C2nv1, A) Y (C 20, C 202, 2KA).
So,
E (Convt, Convz, kKA) +@ E (C2nv, C2ni2, kKA) 2 (p + q) E (C 20, C2ne1, A)
0 (C 2041, C2ni2, kA) + @ O (Canvt, Canvz, KA) < (p+q) O (C2ny C 2001, A)
Y (Contt, Coniz, kKA) +@ Y (C2nv1, C2n, KA) S (p+q) Y (C 20, C2nit, A).
Therefore
E (C2nt1, C2ne2, KA) 2 E (C2n C2nv1, A), © (C 201, C 202, kA) £ 0O (C 20, C 201, A) and
Y(C 2n+1, C2ne2, KA) €Y (C 20, C 201, A).
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Similarly, we also have
E (C2nv2, C2n3, kKA) 2 E (C 201, C 202, A), O (C 2042, C 2043, KA) O (C 201, C2ns2, A),
Y (C2n2, C2ne3, KA) Y (C2net, (22, A)
Forke (0, 1)ifki= % >1 and A =ki A1, then we have
E(Cn Cre1, A)=ZE(Co, L1, kT A1), O (Cn, Cre1, A) <O (Co, C1, kT Ar)and
Y (Cn, Cre1, A) Y (Co, C1, kT A1) .
By Lemma 3.6, since {C n} is a Cauchy sequence in X which is complete, {C n} converges to w in X.. Hence
ImI'C 20= lim C 2041 = lim C 202= lim QC 2011 = w.

n—-oo n—-oo n—-oo n—oo
Now, taking C = w and 1= C 2n+1 in (i), we have as n—oo,
E(Tw, w, kA) * [E (w, Tw, kA) E (w, w, kA)] *EXw, w, kA) +a E (0, 0, kA) E (0, w, 2kA)
2 [pE(w, T'w, A) + qE(w, w, A)] E(w, w, 2kA),
0(Tw, w, kA) * [0 (w, Tw, kA) © (v, w, kA)] 00w, w, kA) +a 0 (w, w, kA) 0 (w,w, 2kA)
<[pO(w Iw, A)+q0 (w, w, A)] O (w, w, 2kA),
Y2(Tw, w, kA) * [Y (w, Tw, kA) Y (w, w, kA)] 0YXw, w, kA) +aY (w, w, kA) O (w,w, 2kA)
<pY(w T'w, A)+qY (v, w, A)] Y (w, w, 2kA).
Therefore
Elw, w, kA)+az2pE(w, Tw, A)+q, 0 (Tw, w, kA)<0,Y Tw, w, kA) <0,
forallA>0, sol'w=w. Taking {=C2nand 1= w in (i), we have asn — oo,
E(w, Qw,A)+tazp+q, 0 (w, Qw,A)+a0 (v, Qw,A)<0and Y (w, Qw, A)+aY (w, Qw, A)<0,
for all A> 0, so Qw = w. Thus w is a common fixed point of I' and Q,
Let 3 be another common fixed point of I and Q. Then using (i), we have
Ew, B, kA)+aE (w, B,2kA)2[p+qE(w, B, A)] E(w, B, 2kA),
02w, B, kA)<q0 (w, B,A) 0 (w, B, 2kA)and Y(w, B, kA)<qY (w, B, A) Y (w, B, 2kA)
and
E(w, B, A) BE(w, B, 2kA) +aB(w, B, 2kA) 2[p + q E(w, B, A)]E(w, B, 2kA),
O(w,B,A) 0 (w, B,2kA)<q0 (w, p,A) O (w, B, 2kA),
Y(,B,0)Y (w,pB,2kAN)<qY (w, B, A)Y (w, B, 2kA).
Thus, it follows that
_ —-a
E(w, [3,/\)211’:=1, OMm B, A0, Y1 B,A)<0,

forall A>0,sow=p. Hence I and Q) have a unique common fixed point in X.

Theorem 4.2.
LetI, Q, A and V be self mappings of a complete NMS X satisfying
L TX)cVE) QAR cA®)
There exists a constant k € (0, 1) such that
EATC, On, kA) * [E(AC, TC, kA) E(Vn, On, kA)] *E2(Vn, On, kA) + aE(Vn, On, kA)

E(AC, Qn, 2kA) = [pE( AL, TC, A) + qE( A C, Vi, A)] (AL, Qn, 2kA) @.2.1)
02T'C, Qn, kA) 0[O (AL, TC, kA) © (Vn, Qn, kA)] 0 02(Vn, Qn, kA) +a 0 (Vn, Qn, kA)

O (AL, On,2kA)<[pO (AL, TT,A)+q0 (AL, Vn, A)] O (AL, Qn, 2kA) 4.2.2)
Y2TC, Qn, kA) O [Y(A T, TT, kA) Y (Vn, Qn, kA)] 0 Y2(Vn, Qn, kA) +a Y (Vn, Qn, kA)

Y(AC, Qn, 2kA)<[pY (AL, TC, A)+qY (AL, Vn, A Y (AL, Qn, 2kA) 4.2.3)

forevery {,n € Zand A >0, where0<p, q<l,0<a<1lsuchthatp+q-a=1,
3. The pairs (I, A)and (€, V) are weak compatible of type (y).
ThenT, ), A and V have a unique common fixed point in X.
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Proof: Let C 0 € L be an arbitrary point. Since I'(X) c V(X) and Q(Z) < A (X), there exists {1, (2 € L such
that 'Co=VC1=1n1, QC1= A C2=12. Because we can construct the sequences {C n}, {nn}c X such that nzn+1 =
I'C o= VC 241, N2ne2 =QC 2001= A C2ni2, forn=0, 1,2, ..., we prove {nn} is Cauchy sequence.
For C =2y, 1 =C 2041 by (ii), we have
E2T'C 2n, QC 2041, kKA) *[E( A C 20, TC 20, kA) E(VC 201, QC 2001, kA) *E2(VC 2041, QT 20411, kA)
+a B(VC 2041, QC 2001, KA) BE( A C 20, QC 2001, 2KkA) 2[pE( A C 20, IT'C 20, A) + qE( A C 20, VT 2001, A)] X
E( A C2n, QC 2041, 2kA),
O2T'C 20, QL 2041, KA) O[O (A Co2n, TC 20, kKA) O (VT 2041, QC 201, KA) & O 2(VC 2041, QC 2041, kA)
+a0 (VC 21, QC 2011, kA) O (A C2n, QL 2001, 2kKA) < [p O (A L0, T'C 20, A) +q O (A L 20, VC 201, A)] X
0 (A C2n, QC 2041, 2kA),
Y 2(['C 2n, QC 21, kA) O [Y (A C2n, TC 20, kKA) Y (VC 2041, QC 2041, KA) O Y 2(VC 2001, QC 2001, kA)
+aY (VCan, QL 201, KA) Y (A C2n, QC 2001, 2KA)S [P Y (A C 20, TC 20, A) + q Y (A L 20, VT 2001, A)] X
Y (A C2n, QC 2001, 2KA).
Hence
E(Nan+1, M2ns2, kKA) E(N2n, N2nvz, 2KA) + aZ(M2nt1, N2ns2, KA) E(1)2n, N2nv2, 2kA)
2 (p + q) E(Mz2n, 201, A) E(N2n, N2ne2,2KA),
0 (12n+1, N2ns2, KA) © (120, Nanv2, 2kA) + @ © (12041, Nens2, KA) © (12n, Nans2, 2kA)
<(p+q) O (2o, Nzns1, A) O (12, N2nv2,2kA),
Y (Man+1, N2ns2, KA) Y (N2n, N2ni2, 2kA) + @Y (N2ne1, Mznsz, KA) Y (N2n, 1202, 2kA)
S(P+qY (Man, Nanest, A) Y (120, N2ne2, 2kA).
So, we have
E(M2n+1, Nan2, kKA) 2 E(1)2n, N)20v1, A), O (Nane1, N2ne2, kA) < O (120, 12ne1, A) and
Y(n2n+1, N2nv2, KA) <Y (N2n, 12ne1, A).
Similarly, also we have
E(Nan+2, M3, KA) 2 E(1)2041, M2nez, A), O (N2ns2, 1203, kA) < O (M2nv1, T2ns2, A),
Y (Man+2, 23, kA) <Y (12041, M2ne2, A), for k € (0, 1), if ku =;1 >1and A =ki Ay, then
E(Mn, Nuvt, A) 2 E(Mny, o, k1 A1) 2.0 2 B(1o, 1, kTAL),
O (N, Nne1, A) O (M, M, ki, A1) <0 <0 (o, My, kT A),
Y (Mn, N1, A) <Y (Mg, 1, ki, A1) <00 <Y (1o, 1, kTPAD).
Thus {nn} is a Cauchy sequence and completeness of ¥, {1} converges to w € L.
Hence
IimI'C 2= lim Mo = lim VCom1= lim men2= lim QC2ne1 = lim AC2n2= lim Al:m= .
n—-oo n—-oo n—-oo n—-oo n—-oo n—-oo n—oo
SinceI', A are weak compatible of type (y), Aw=A w.
Now, taking { = w and 1 = C 2n+1 in (ii), we have as n — co.
E(Tw, w, kA) * [E( A w, Tw, kA) E(w, w, kA)] *EX(w, w, kA) + aZ(w, w, kA) E( A 0, @, 2kA)
2 [pE(Aw, Tw, A) + qE( A w, w, V)]E( A w, w, 2kA),
0(Tw, w, kA) 0 [0 (A w, Tw, kA) B (w, w, kA)] 0 02(w, w, kA) +a 0@ (v, w, kA) O (A w, w, 2kA)
SpO(AwTw, A)+q0 (Aw w A)] 0O (Aw, w, 2kA),
Y(Tw, w, kA) O [Y (A w, Tw, kA) Y (w, 0, kA)] 0 Y2(w, w, kA)+aY (w, w, kKA) Y (A w, w, 2kA)
SpY(Aw Tw, A)+qY (Aw, w, A)]Y (A w, w, 2kA).
It follows that
E(Tw, w, kA) + aB(Tw, w, 2kA) 2 [p + Q2T w, w, A)]E(Tw,w, 2kA),
02(Tw,w, kA)<q0 Tw, w, A) O Tw, w, 2kA), Y2(Tw,w, kA) < qY Tw, w, A) Y (Tw, w, 2kA).
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Since E(C, 1, .) is nondecreasing , © (C,1), .) is nonincreasing and Y (C, 1, .) is nonincreasing for all {, n €X,
we have
Elw, w,A) 222 =1,0 Tw, 0, A)<——=0,Y Tw, 0, A) S—=0.
1-q 1-q 1-q
forallA>0,SoT'w=w. HenceTw= A w=w.
Similarly, since (), V are weak compatible of type (y), we get Qw = V.
For taking C = C2n and 1= w in (ii), we have as n — o,
2w, Qo, kA)* [E(w, w, kA) E(Vo, Quw, kA)]* EA(Vw, Qw, kA) + aZ(Vw, Qo, kA)
E(w, Qw, 2kA) 2 [pE(w, w, A) + qE(w, Vo, A)] E(w, Qw, 2kA),
02w, Qw, kA) 0 [0 (w, w, kA) O (Vw, Qw, kA)] ¢ 02(Vw, Qw, kA) +a 0 (Vw, Qw, kA)
0 (w, Qw, 2kA) < [p O (w, w, A) +q 0 (v, Vw, A)] 0 (v, Qw, 2kA),
Y 2w, Qw, kA) O [Y (w, w, kA) Y (Vw, Qw, kA)] 0 Y2(Vw, Qw, kA) +aY (Vw, Qw, kA)
Y (w, Qw, 2kA) < [pY (w, w, A)+qY (w, Vo, A)] Y (w, Quw, 2KkA).
Then,
E2(w, Qw, kA) + aB(w, Qw, 2kA) 2 [p+tqE(w, Vw, A)] E(w, Qw, 2kA),
02(w, Qw, kA) < q 0 (v, Vw, A) B (w, Qu, 2kA), Y 2w, Qw, kA) < qY (w0, Vo, A) Y (0, Qw, 2kA).
Thus it follows that
E(w, Qw, A) 2 g =1, 0 (w, Qw, A) Sﬁ= Oand Y (w, Qw, A) £ 0, for all A >0, so Qw = w.

Hence Qw =Vw = w.
Therefore w is a common fixed point of I', Q, A and V.
Let 3 be another common fixed point of I', Q2, A and V. Then we have
E2(Tw, QB , kA) * [E( A w, Tw, kA) E(VB, QB , kA)] * E2A(VB, QB , kA)
+aB(VP,QB, kA) E(AB, QB, 2kA) 2 [pE(A w, Tw, A) + qE( A w, VB, AD)IE(A w, Qp, 2kA),

02(Tw, QB , kA) 0 [0 (A w, Tw, kA) © (VB, QB , k)]0 02(VB, QB , kA)
+a0 (VB,QB,kA) O (AR, QB 2kA) <[p B (A w, Tw, A) +q 0 (A w, VB, A)] @ (A w, QB , 2kA),
Y2(Tw, QB , kA) O [Y (A w, T'w, kA) Y (VB , QB, kA0 Y2VB, QB , kA)
+aY (VB,QB, kN Y (AB QB 2k L[pY (Aw, Tw, A)+qY (A w, VB, A)]Y (A w, Qp, 2kA),
So,
Ew, B, kA) +aB(w, B, 2kA) 2 [p+q E(w, B, A)]E(w, B, 2kA),
02w, B, kA)<q0 (w, B,A) B (w, B, 2kA) and Y(w, B, kA) <qY(w, B, A) Y (w, B, 2kA).
Therefore
E(w, [3,/\)2%=1,G)(w, ﬁ,A)S%=O,Y(w,ﬁ,A)S 0,

forall A>0,s0w=f, henceI, Q, A and V have unique common fixed point on X.

Example 4.3.
Let (X, d) be a metric space with X = [0,1]. Denote w * 7= min {w, 7} and w ¢ 7= max { w, 7} for
w,T € [0,1] and let Ea, ©4, Ya be neutroshopic sets on X2 x [ 0, =] defined as follows;

= A d@mn) awn)
Ea(4m, /1)=m) 0da (¢, m, /1)=11+d(z,n)"Yd(<’n’ /1)=T’7,

Then (BEda, 04, Yda)isan NMSon £ and (%, E4, 04, Yd, *, ¢) is an NMS.
Define self mappingsI', O, A and V by

L L _ (1if {isrational _ it
f@)=1; Q@)=1; AE)= {0 if isirrational ’ V@)= 5

If we define {Cn} c X bnd=1-%,thenwehavefor lim I'Cn= lim QCn=1and T1=1=A1.

n—-oo n—-oo
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[1]

lim 2 (ATCn 1,A)< E(T1,1,A)=1; lim @ (ATCn 1,A)> 0 (I1,1,A)=0;
n—-oo n—-oo

lim Y (ATCn 1,A)2 Y (T1,1,A)=0.

n—oo

Also, for lim QCn= lim V{n=1 and Q1=1=V1.

n—oo n—oo

lim £(VQCn 1L, A)< E(Q1,1,A)=1; lim 0 (VQIn1,A)>0(Q1,1,A)=0;
lim Y (VQCn 1, A)2 Y(Q1,1,A)=0.

Therefore, (I, A) and (Q, V) are weak compatible of type (y). Then all the conditions of Theorem 4.2.
are satisfied and 1 is a unique common fixed point of I, 3, A and V on X.

Conclusion: In this study, we have made common fixed point results for weak compatiple maps of type
in neutrosophic metric Space. There is a degree to set up many fixed point brings about the spaces like
fuzzy metric, generalized fuzzy metric, bipolar and partial fuzzy metric spaces by utilizing the idea of
Neutrosophic Set.
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