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Abstract

This article introduces the innovative concept of anti-fuzzy metric spaces and utilizes the property (E.A.)

and Common limit range property of 9, we demonstrate the existence and uniqueness of a common fixed
point in symmetric anti fuzzy metric spaces in this study. We discuss some novel ideas for a few mappings
named R-weakly commuting of type (Jg3) and weakly commuting of type (Jq3) on an anti fuzzy metric space.
Mathematics Subject Classification 2010 (MSC) 54H25 47H10.

1. Introduction

In 2006, Mustafa and Sims [1] presented the significance of G-metric space. A few fixed
point results were shown in G - metric spaces from here on out. Then again, In 2010,
Sun and Yang [2] presented the idea of generalized fuzzy metric space utilizing the idea
of continuous t-norm. a few interesting references on G-metric spaces [3, 4, 5, 6, 7].
In 1965, Zadeh[8] established the concept of fuzzy sets, and in the years that followed,
several research articles based on the idea of fuzzy sets. Biswas [9] presented the thought

of Anti Fuzzy set which was based on T;*. He demonstrated that an Anti Fuzzy set is only

the complement of an Fuzzy Set for T;. In 2018, Thangaraj Beaula and Beulah Mariya

[10, 11] present the 2-fuzzy 2-anti equicontinuity, « — 2 - anti standard metric, o — 2

- anti standard bounded metric, o« — 2 - anti uniform metric are defined. We show the
presence and uniqueness of a common fixed point in symmetric anti fuzzy metric spaces
using property (E.A.) and CLRy property.

In this article, we introduce the novel idea of anti fuzzy metric spaces and provide

the new ideas for a few mappings (I3, Q) on an anti fuzzy metric space known as weakly

commuting of type (Jy) and R-weakly commuting of type (Jg).
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2. Preliminaries

Definition 2.1. A 3-tuple (4, Ga, *) is called a Anti Fuzzy Metric Space(shortly AFMS) if
{l is an arbitrary non-empty set, * is a continuous t-norm, G is fuzzy sets on > x (0, c0)
fulfilling the accompanying conditions: For every p, 0,0, a € {land A, u > 0.

(1) Galp,p,0,A) <1forp +# o0,
(i) Gal(p,p,0,A) < Galp,0,0,A) for o # o,
(iii) Ga(p,0,0,A) =0if and onlyif p = 0 = 0,
(iv) Gal(p,0,0,A) =Gal(p(p,0,0),A), where p is a permutation function,
(V) Galp,a,a,A) xGala,0,0,1) = Galp,0,0,A+ p),
(vi) Ga(p,0,0,.):(0,00) — [0,1] is continuous,
(vii) Ga is a non - increasing function on R™, )\11_r>ro10 Ga(p,0,0,A) =0 and
)l\ig(l) Galp,0,0,A) =1.
In this case, G 4 is called a AFM on 4.

Example 2.2. Let {{ be a non-empty set and let G be metrics on {3 where t-norm is
defined by p * ¢ = max{p, q}. Forall p,0,0 € Land A > 0,Ga(p,0,0,A) = %.
Then (U, Ga, *) is a AFMS.

Definition 2.3. Let (i, G A, x) be a AFMS.

(i) A sequence {p}in i is called convergent to p if and li_r>n Ga(pn,Pn,0,A) =0
n o0

(i) A sequence {pn}in i is called a Cauchy sequence if
lir£1> GaA(pn, Pn, Pm,A) =0, that is, for any € > 0 and for each A > 0, there exists
n,m—oo

ng € IN such that G (pn, Pn, Pm,A) < € for every n, m > ny.
(iii) A AFMS (4, Ga, ) is called complete if every Cauchy sequence in 4l is convergent.

Definition 2.4. Let (i, G5, *) be a AFMS. If the conditions

lim Ga(pn,0n, 0n,An) = Gal(p,0,0,A) are fulfilled at whatever point

n—oo

lim pp = p, lim 0, = 0, lim 0, = o0 and lim Ga(p,0,0,An) = Ga(p,0,0,A), then
n—oo n—o0 n—o00 n—oo

G is called convergent functions on 3 x (0, c0).
Lemma 2.5. Let (8, Ga, *) be a AFMS. Then G A is continuous function on 3 x (0, c0).

Proof. Since lim p, =p, lim o0, =0, lim 0, = 0 and
n—,oo n—,oo n—,oo

li_{n Ga(p,0,6,An) = Galp,0,0,A), thereisng € IN such that A —A,| < e and A —Ay| >
n o

b for every n > nyg ande<%and6>%.
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Clearly Ga(p, 0, 0,A) is decreasing with respect to A. So, we have

3 3

5 5 56
<Ga <pn, P, p,> *Ga <0n, o, 0,3> *Ga <G, P, 0n,A— >

o 45
GA(pTl/ On, O-TL/)\) < GA(pTl/ On, O-T‘L/}\_ 6) < GA <pﬂ./ P, P, > * GA <p/ On, O-ﬂ./}\_ )

3 3

1) 1) )
< GA (pﬂ./ P, P, 3> * GA (Gnl o, 0, 3> * GA <Gn/ 0,0, 3> * GA(G/ o, 0—/7\_26)

1) 26
GA(pr o, 0-/)\+26) < GA(p/ o, 0—/)\1’1 +5) < GA <p/ Pn,Pn, 3> * GA <pnr o, Gr}\n+ 3)

o d d
g GA <pl pT\./ pn/ 3> * GA <U/ On,On, 3> * GA (Gn/ pn/ o, }\Tl + 3>

1) ) )
< GA (pl Pn,Pn, 3) * GA (O—/ On,On, 3> * GA (G/ On,On, 3) * GA(G/ o, p/}\n)

Let n — oo. By continuity of the functions G o, with respect to A, we get
GA(p/ o, G/}\ + 26) < GA(GI o, p, }\) < GA(GI o, 917\ - 25)

Therefore G 5 is continuous functions on 3 x (0, c0). O

3. Weakly Commuting of Type (Jz)

Definition 3.1. A couple of self mapping (I3, Q) of AFMS (4, G o, ) is called Weakly Com-

muting of type (Jg) (shortly WC(Jx)) if Ga (BQp, QFp, BPe,A) < Ga(Be, Qp, Bp, A),
for every p € Yl with A > 0.

Definition 3.2. A couple of self mapping (B, Q) of AFMS (4, G, *) is called R - WC (Jg)
on the off chance that there exists R > 0 such that

GA (PBQp, QBp, PP, A) < Ga(Bp, Qp, Bp, A/R), for every p € U with A > 0.

Remark 3.3. If exchange 13 and 9 in Definitions (3.1) and Definitions (3.2), the couple of
self mapping (Q,PB), of AFMS (4, Ga, *) is called WC (Jn) or R - WC (Jq), respectively.

Example 3.4. Let 4 = [0, 1] be AFMS defined by G (p, 0, 0, A) = L—oltlo—cltio—pl ¢y,

~ Atlp—ol+lo—ol+]o—p]
every p, 0,0 € U with A > 0. Define B3, Q : & — U by Pp = %Z,Qp = p?, for all p € L.
Clearly, p = 0 is the one and only coincidence point of 8 and Q.
Also, B(Q(2)) =% (3) =%and Q (P (3)) =Q(3) = 3. So, P and O are WC. It should
be noted that Ga (PQp, APV, BB, A) < GA(Bp, Qp,Bp,A) ,forall p € U and A > 0.
Then the couple (B, Q) is WC (Jg3) but not WC (Jgq).

Example 3.5. Let & = [0,2] be AFMS. Define Bp = 2 — p, Qp = p, then the pair (B, Q) is
WC (Jo3) and R - WC (Jip).

Lemma 3.6. If P and Q are WC (Jz) or R - WC (Jgs), then P and Q are WC.

Proof. Consider the coincidence point p of 3 and Q, i.e., Bp = Qp. If the couple (B, Q)
of AFMS (4, Ga, *) is WC (Jg), we have
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It follows that B p = QPp, and then get their coincidence point. Correspondingly, if the
couple (B, Q) of AFMS (4, Ga, ) is R- WC (Jyz), we have, for every p € 4,

Thus PBOp = QPp, which implies that P and OQ are WC. O

Definition 3.7. A couple of self mapping (3, Q) on i is called to fulfill the property (E.A.)
if there exists a sequence {p, } such that lim PBp,, = li_r)n Qpn =oforall o € 4.
n—oo n oo

Definition 3.8. A couple of self mapping (33, Q) on il is called to fulfill the CLRy property
if there exists a sequence {pn} such that r}g%o Pon = T}gr;o NQpn = Qo for all o € 4.
For demonstrating our fundamental outcomes, we utilize following connection: Define
® ={¢d:[0,00) = [0,00)} and each ¢ € O fulfills the accompanying conditions:

(b —1): ¢ is strictly non-decreasing.

(¢ —2): ¢ is upper semi-continuous from the right.

(b—3):> 7y d™(t) < oo, for every t > 0.

Lemma 3.9. Let (U, G, *) be a AFMS. Not likely to be ¢ € @ such that
Ga(p,0,0,0(A) < Galp,0,0,A), forevery A > 0, then p = 0 = ©.

Lemma 3.10. Let (4, G, *) be a AFMS. If we define E,, : 4l x 4l x 4l — [0, c0) by

Eu(p,0,0) =sup{A >0,Ga(p,0,0,A) < u} (3.10.1)
forall w e (0,1] and p, o, 0 € 4, then we have for each u € (0, 1], there exists v € (0,1] such
n—1
that Eu(pll P1, pn) 2 Z ED (pi/ Pi, Pi+1), for all P1,---/Pn S u
i=1

Proof. For any u € (0,1],letv € (0,1] and v < A, and for any & > 0, we have

n—1
Ga <pl, p1,0n, ) Eul(pi, pi, pis1) + (N — 1)5>

i=1
<Ga (01, P1, P2, Ev(p1, 01, P2 + 5) * GA (02, P2, 03, Ev (P2, P2, P3 + 5) ko
*Ga (pnfl, Pn—1,Pn, Ev(Pn—1,Pn-1,Pn + 5)
< max{v,v,...,v} <,
which implies, by (3.10.1)
Enlp1, 01, 0n) 2 Eulp, p1,02) + Eplp2, p2,03) + - + Eplpn—1,Pn—1,Pn) + (n —1)8.

Since b > 0 is arbitrary, we have

Eu(p1,p1, pn) = Eplp1, p1,02) + Enlp2, 2, 03) + - - + Ep(Pn—1, Pn—1,Pn)-
O

Lemma 3.11. Let (4, Ga,*) be a AFMS and {pn} be any sequence in . Ifso ¢ € ©

such that Ga (pn, Pn, Pn+1, (A)) < GAl(Pn—1,Pn—1,Pn,A) * GA(Pn, P, Pr+1,A), for every
A>0withn=1,2,.... Then {pn}is a Cauchy sequence in il.
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Proof. Consider the sequence {E,(p, 0, 0)},e(01)- For each u € (0,1] and n € N, putting
an = Eu(Pn—1,Pn—1,Pn), we will prove that

ang1 = d(an), neNN. (3.11.1)

Since ¢ is upper semi-continuous from right, for given ¢ > 0 and each a,,, there exists
pn < an such that ¢(pn) > $(an) + €. From the definition of E,, it follows from p, <

an = Eu(pnflr Pn—1,Pn) that GA(Pn—1, Pn—1,Pn,pn) < puforalln € IN.
Thus,

Ga (Pn, Pr, Prnt1, (max (Pn, pn+l)))
< Ga (pnq, Pn—1, pn,maX(pn,an)) *Ga (pn, Pn, pnﬂ,mGX(pn,an))

< GA <pn—1/ Pn—1,Pn, pn) * GA (pn/ Pn,sPn+1, pn—i—l)

< .

Again by (3.10.1), we get

Ep(pn, Pn, Pny1) 2 <max (Pn/ pn+l)) = max{d)(pn)r ¢(pn+1)}

> max{¢(an)/¢(an+1)} + €.

By the arbitrariness of ¢, we have

ny1 = Eu(pnr Pn, Pn41) = mMax {‘b(an)z ¢(an+l)}- (3.11.2)

So,we can infer that a, ;1 > ¢(an). If not, then by (3.11.2), we have a,, (1 > d(an.1) >
an1, Which is a contradiction. Hence, (3.11.2) implies that a,, (1 > ¢(an), and (3.11.1)
is proved. Again and again using (3.11.1), we get

EulPn, on, 1) = & (Eulpn 1,0 1,0n)) >+ > 6™ (Euloo,po,p1)) forallne N.

By lemma(3.10) for each p € (0, 1], there exists v € (0, u] such that

m—1
Ewl(on on om) = Y Eulpi,p1,0i01), mmneNwithm>n, (3.11.3)
i=n

Since ¢ € @, by condition (¢ —3) we have Y 3 ; d™E,(po, po, p1) < 0. So, for given
¢ > 0, there exists ng € IN such that Zi"ino d)iEH(po, Po, P1) > €. Thus, it follows from
(3.11.3) that

o0

Eplon, on, pm) = Y &'Eplpo, o, p1) > ¢, forall n>mny,

i=n

which implies that Ga (pn, Pn, Pm, €) < w for all m,n € IN with m > n > ng. Therefore,
pn is a Cauchy sequence in $l. O
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4. Main Results

Theorem 4.1. Let (4, Ga, *) be a symmetric AFMS and the mappings 3, Q : & — U fulfills
the accompanying conditions:

(4.1.1) B and Q are WC (J),

(4.1.2) B(Lh) € Q(8N),

(4.1.3) Q(4) is a complete subspace of 4,

(4.1.4) there exists a ¢ € @ such that, for every p, o, 0 € Y with A > 0,

GA(mp/ ;BO—/ ;BO-/ (I)()\)) < GA(Qp/ Qp/mpl }\) * GA(GG/ Qo—lmo—/)\) * GA(QO—/ QO—, ;BO—/)\)'
Then B and 9 to the common fixed point.

Proof. Choose pg, p1, p2 € U be such that Ppy = Qp; and Pp; = Qp».
Then by mathematical induction, establish a sequence {p,,} € 4l as follows:
on = Ppn = Qpni1,n € N. To prove {0, } is a Cauchy sequence in i1.

Ga(on, 0n, ont1, P(A)) = GA(Ben, Bon, Pon+1, P(A))

A(QPn, 2pn, Pon, A) * Ga (Qpn, Qpn, Bon, A) * GA(QPn+1, QPn+1, Bon+1,A)
A(QPn, 2pn, QPn+1,A) * GA(QPn, 2pn, QPn+1,A) * GA(QPn+1, 2Pn+1, APn+2,A)
= GA(QpPn, Q0n, QPn+1,A) * GA(QPn41, QPn+1, QPn2,A).

<G
<G

This gives Ga (Unr On,O0n+1, Cb()\)) < Ga (Un—ll On—1,0n, )\) * Ga (Unr On,O0n+1, }\)

By Lemma (3.11), the sequence {0y} is a Cauchy sequence. Since 0, = Qpni1,{QpPnr1}
is also a Cauchy sequence in G(4). By (4.1.3) hypotheses, $Q(4l) is complete, and then, at
that point, there exists u € (i) to such an extent that T}gr;o Qpn = nlgrgo Pon = u.
Presently u € (), so there exists p € 4 to such an extent that u = p.

Hence nlgr;o Pon = nlgréo Qpn = Qp. We will exhibit that Qp = Pp.

GA (B, Bp, Bon, ¢(A) < GA(Qp, Qp, Pp, A) G (Qp, Qp, Pp, A) * Ga (Qpn, Qon, Bon, A).

Taking limit as n — oo, we have
GA ((‘Bpl g'pp/ QP/ d)(}\)) < GA (Qp/ Qp/ mpr }\) * GA (QP; Qp/ mp/ }\) * GA (Qp/ Qpr Qp/ 7\) or

Since AFMS is symmetric, we have

GA(%P,mPIQPz (b()\)) < GA(QPzQP/sz }\) = GA(mplmp/Qp/)\)

which suggest Pp = Qp (by Lemma 3.9).
Since the couple (§, &) is WC (Jz), then

GA(fﬂBQp/ Q‘BP/%‘BP/ d)(}\)) < GA(‘BP/ Qp/ qu/ }\) - 0/

imply PPp = PAp = QPp = QOp. Hence Pu = PAp = QPp = Qu.

Finally, that’s what we show Qp = u is a common fixed point of ) and Q. Assume u # Pu,
then

GA (mul QBP/ s:Bp/ 43 ()\)) < GA (Qu/ Q'LL, f‘pu/ }\) * GA (Qp/ Qp/ ;’Bp/ }\) * GA (QP/ QP; SBP/ )\):
GA (mur s131:)/ mpl ¢’ (7\)) < GA (‘BU/ mu/ mur }\) * GA (‘BP/ ;Bp/ g']:;p/ A) * GA (mpl q:;p/ mpl )\),

Ga(PBu,u,u, d(A)) <0x0x0 =0, an inconsistency. Hence, Qu = Pu = u.
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To exhibit the uniqueness, assume we have u and v with the end goal that u # v, Pu =
Ou =u and Pv = Qv = v, of course utilizing condition (4.1.4), we have,

GA(LL,V,\), d)(}\)) = GA(‘BLL, ‘B\’r ‘13"/ d)(A))
< GA(Qu/ QLL, ;Bu, )\) * GA(QV/ QV, ‘BV/ 7\) * GA(QV/ er ‘13\’/ >\)
=0x0x0=0.

Subsequently Ga (u,v,v, $(A)) < 0, which gives inconsistency. Henceforth uw = v. In this
way u is a unique common fixed point. O

Example 4.2. Let 4 = [0, 1] be AFMS. Define 3, Q : ¢ — U by B (p) = pTZ,D(p) =p?,p €l
That’s what we see p = 0 is one and only coincidence point. B (2 (1)) =B (3) = 3 and
QP (3)=2() =13

So, B and Q are weakly commuting. Also Ga (PQp, QBp, PP, A) < Ga (P, Qp,Bp, A).
Then the couple (B, Q) WC (Jg) but not WC(Jq).

Example 4.3. Let &l = [—1,1] be AFMS. Let ¢(A) = % and the self mapping is define
PB,Q U — Uby P(p) = £,9(p) = §(p+1),p € 4. Clearly p = 0 is the one and only
coincidence point, and, ‘3 and £Q are weakly compatible. Let {p, = %} be a sequence with
the end goal that Ga (Bp, Bp, Ben, $(A)) < Ga (Bp, Bp, Qp, A), where p is a coincidence
point.

Then the couple (B, Q) is WC (Jy), and, P and Q have a one and only common fixed

point.

Corollary 4.4. Theorem (4.1) remains true if we replace WC (J3) by WC (Jq) or by R - WC
(Ja)-

Theorem 4.5. Let (8, Ga, *) be a symmetric AFMS and suppose mappings ‘B, Q : 4l — Sl are
WC (J3) fulfilling the accompanying conditions:

(4.5.1) B and 9 satisfy the property (E.A.),

(4.5.2) Q(4U) is a closed subspace of 4,
(4.5.3) there exists ¢ € @ such that for every p, o, 0 € U with A > 0,

GA (mp/ ('BO_/ ('BO_/ (b(}\)) < GA (Qp/ Qpl wp/ )\) * GA (QO_/ QO_/ ‘I}O‘, }\) * GA (de QG! C’BGI }\)
Then 33 and Q have a unique common fixed point.

Proof. The mappings P and 9 fulfill the property (E.A.), then there exists a sequence
{pn} € U fulfilling li_r>n Npn = u = lim Pp,, for any u € 4. Since Q) is a closed
n o0 n—oo
subspace of 4 and li_r>n Qpn = u, then there exists p € 4l such that u = Qp.
n—oo
Additionally li_r>n Qpn =Qp = li_r>n Ppn. We will demonstrate that, Pp = Qp.
n—oo n—oo

GA((’BPI mp/ S:npﬂ./ d)(}\)) < GA(DP/ sz SISPI}\) * GA(sz QP/ (’BPIA) * GA(Qpn/ Qpn: mpnr }\)/

taking limit as n — oo, we have
GA(Bp, Bp, Qp, d(A)) < GaA(Qp, Qp,Bp, A). Since AFMS is symmetric,

which suggests Pp = Qp = u.
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Since the pair (B, Q) is WC (Jz), then

GA (Bp, QBp, PP, d(A)) < GA(Bp,p, Bp,A) =0,

which imply that PPp = POp = QPp = QQp. Hence Pu = PAp = QPp = Qu.
Presently, we will show that p = u is a common fixed point of 3 and g.

Assume Pu # u, then

< Ga(Qu, Qu,Pu, A) « GA (Qp, Qp, Pp, A) * GA (Qp, Qp, Pp, A)
= Ga(Puw, Pu, Pu,A) «0x0=0%0x0=0,a contradiction.

Hence Pu = u = Qu.
To demonstrate the uniqueness, assume u and v to such an extent that u # v, Bu = Qu =
u and ‘Bv = Qv = v, on the other hand utilizing condition (4.5.3), we have,

GA(u/V/V/ d)(}\)) = GAU’BU; mvr m\’; q)(}\))
< GA (Q'LL, QLL, mu/ }\) * GA (Qv/ Qvl ;'Bv/ )\) * GA (er Qvl C/Bv, }\)
= 0% 0% 0 =0,which is a contradiction.

Thus u = v. Therefore u is a one and only common fixed point of ¢ and Q. O

Theorem 4.6. Let (4, Ga, *) be a symmetric AFMS and suppose the self mappings ‘B, Q :
s — lare WC (J3) fulfilling the accompanying conditions:

(4.6.1) B and Q satisfy CLRq property,

(4.6.2) there exists ¢ € @ to such an extent that for each p, o, o € L with A > 0,

Ga (mp, ‘BU/ ‘BG/ ¢ (7\)) < Ga (Qp/ Qp/ ;Bpr 7\) * GA (QG/ Qo, q30', }\) * GaA (QO—/ QO—/ gpo—/ 7\) .
Then B and 9 have a one and only common fixed point.

Proof. The confirmation follows on the same lines of Theorem (4.5) and by the meaning
of CLRy property. O

5. Conclusion

This article introduces a few mappings (3,Q) on an AFMS, such as WC (Jz) and R-
WC (Jz), and uses the aforementioned mapping in symmetric AFMS to determine the
uniqueness of the common fixed point. Additionally, in symmetric AFMS, the common
fixed point can be found by utilizing the property (E.A.) or CLRy property.

References

[1] Mustafa, Z, and Sims, B.(2006). A new approach to generalized metric spaces. J. Nonlinear Convex
Anal., 7 , 289 - 297.

[2] Sun. G., and Yang, K.(2010), Generalized fuzzy metric spaces with properties. Res. J. Appl. Sci., 2, 673
- 678.

[3] Pandiselvi, R., and Jeyaraman, M.(2021). Common fixed point theorems in symmetric weak non-
Archimedean G-fuzzy metric spaces. Adv. Fixed Point Theory, 11 , Article ID 13. http://scik.org/
index.php/afpt/article/view/6169

[4] Pazhani, V., and Jeyaraman, M.(2022). Fixed Point Theorems in G-Fuzzy Convex Metric Spaces. Fun-
damental Journal of Mathematics and Applications, 5(3), 145-151. https://doi.org/10.33401/fujma.
1034862


http://scik.org/index.php/afpt/article/view/6169
http://scik.org/index.php/afpt/article/view/6169
https://doi.org/10.33401/fujma.1034862
https://doi.org/10.33401/fujma.1034862

M. Jeyaraman et al./ Common Fixed Point Theorems in Anti Fuzzy Metric Spaces 114

(5]

[6]
[71

(8]
[91
[10]

[11]

Poovaragavan, D., and Jeyaraman, M.(2022). Common Fixed Point Theorems In Right Complete Dislo-
cated Quasi G—Fuzzy Metric Spaces. South East Asian Journal of Mathematics & Mathematical Sciences,
18(1), 235-246. https://rsmams.org/journals/articleinfo.php?articleid=689&tag=seajmams
Jeyaraman, M., Poovaragavan, D., Sowndrarajan, S., and Manrod, S.(2019). Fixed point theorems for
dislocated quasi G-fuzzy metric spaces. Commun. Nonlinear Anal., 1, 23-31.

Mustafa, Z., Aydi, H., and Karapinar, E.(2012). On common fixed points G-metric spaces using (E.A.)
property. Computer and mathematics with applications, 64 , 1944 - 1956. D0I:10.1016/j.camwa.2012.
03.051

Zadeh, L. A.(1965). Fuzzy sets, Inf Control, 8 , 338 - 353. http://dx.doi.org/10.1016/
50019-9958(65)90241-X

Biswas, R. (1990). Fuzzy subgroups and anti fuzzy subgroups. Fuzzy Sets and Systems, 35, 121-124.
D0I:10.1016/0165-0114(90)90025-2

Thangaraj Beaula, and Beulah Mariya.(2017). Some aspects on 2- fuzzy 2- anti-Normed Linear space.
Global Journal of Pure and Applied Mathematics1, 3(2) , 324 - 332.

Thangaraj Beaula, and Beulah Mariya.(2018). Some Aspects on 2-Fuzzy 2-Anti Metric Space. Inter-
national Journal of Mathematics Trends and Technology, 63(2), ,151 — 156. DOI:10.14445/22315373/
IJMTT-V63P520


https://rsmams.org/journals/articleinfo.php?articleid=689&tag=seajmams
DOI:10.1016/j.camwa.2012.03.051
DOI:10.1016/j.camwa.2012.03.051
http://dx.doi.org/10.1016/S0019-9958(65)90241-X
http://dx.doi.org/10.1016/S0019-9958(65)90241-X
DOI:10.1016/0165-0114(90)90025-2
DOI: 10.14445/22315373/IJMTT-V63P520
DOI: 10.14445/22315373/IJMTT-V63P520

	1 Introduction
	2 Preliminaries
	3 Weakly Commuting of Type (JF)
	4 Main Results
	5 Conclusion

