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ABSTRACT:

This paper introduces the novel concept of Quin-Terranean fuzzy soft Continity
building notion of quin —Terranean fuzzy soft topological spaces and also the concept of
continuity.Various characterizations,Definitions and basic properties of the Quin-
Terraneafuzzysoftinterior,Quin-Terraneanfuzzysoftclosure,Quin- Terranean fuzzy soft
image and pre-image, and Quin-Terranean fuzzy soft continuity are studied. The concept of
Quin — Terranean fuzzy soft continuous mapping are studied.
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1. INTRODUCTION

A number of algebraic operations were presented by Maji et al. [15] in the context of soft set
theory.Bysuggestingextraoperationswithinsoftsettheory, Alietal.[ 2] builtontheprevious
research.SofttopologicalspaceswerefirstproposedbyShabirandNaz[25],whoalsodefined a
number of concepts related to soft sets in these spaces. Maji et al. subsequently presented a
unifiedframeworkbycombiningfuzzysettheoryandsoftsettheory.Fuzzysoftsetswerefirst ~ proposed
by Maji et al. [13], and Tanay and Kandemir [29] expanded on this idea to create fuzzy soft
topology. Chang [6] expanded on this idea by providing fundamental precepts.A membership
function and a non-membership function are two functions that Atanassov [3] added to fuzzy
sets to create intuitionistic fuzzy sets (IFS), which are a classification of fuzzy sets. [0,1] is the
closed unit interval into which both functions map. In addition to introducing
intuitionisticfuzzytopology,Coker[ 7]investigatedanalogousformsoftraditionaltopological
ideassuchascontinuityandcompactness. Theframeworkofsoftsetswasexpandedtointuitionistic  fuzzy
soft sets by Maji et al. [14]. Furthermore, thenotion of intuitionisticfuzzy soft
topological spaces has been investigated by a number of writers [5, 11, 20, 32].The idea of
thePythagorean fuzzy set was first presented byYager [30]. It is defined by amembership
degree and a non-membership degree, where the square sum of these two degrees is less than or
equal to one. Pythagorean fuzzy set theory has been studied by a number of authors [4, 9,
17,18,24,28,34].0lgunetal.[19]presentedtheideaofPythagoreanfuzzytopologicalspaces  in2019and
examinedtheircontinuityas wellas afewimportant characteristics.Pythagorean fuzzy soft set
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theory was defined and important properties were analyzed by Peng et al. [23]. Guleria and
Bajaj [8] investigated the different feasible types of Pythagorean fuzzy soft matrices. In
order to solve decision-making problems, M. Kirisci [12] proposed using a new kind of
Pythagorean fuzzy soft set. Several properties of Pythagorean fuzzy soft topological
spaceshavebeenstudiedbyAdemY olcuetal.[1].AccordingtoSenapatiand Yager's2020
[26]proposal, fermateanfuzzysetsarebetterabletomanageuncertaininformationduringthe  decision-
makingprocess. TheyusedFermateanfuzzysetstodefinebasicoperationsoverthem.

Fermatean fuzzy topological spaces were introduced and their properties were examined by
Hariwanandlbrahim[9].Usingtheirsetsinthepaper,RajarajeswariandThirunamakanni[25]
introducedtheideaofQuinTerraneanfuzzysets ,Quin terranean fuzzy soft topological spaces
which are supersetsof Fermateanfuzzysets. It is evident from a survey of the literature that we
define Quin-Terranean fuzzy soft closure and Quin- Terranean fuzzy soft interior and discuss
some of their key characteristics. Quin- Terraneanfuzzysoft continuous mappings
areexamined,andintriguingfindings areobtained that may help us develop this area of study.

2. PRELIMINARIES

Definition 2.1 _ o
Let X be an universal set.X contains a fuzzy set F,denoted byF={( x ,aF (xx)): x EXwhere

afF:X—[0,1]represents the membershipfunction.The membership of x €Xin F is denoted by
aF ( x)€E [0, 1]. The notation FS(X) will represent the set of all fuzzy sets over X.

Definition2.2

In X, an intuitionistic fuzzy set 7 is defined as 7={( x,ad ( x_),ﬂj ( x_)): x_eX},where

ag:X -[0,1],87:X —[0,1]are the degrees of membership and non-membership of x to J
respectively which satisfies 0<ag ( x )+£7 ( x )<I,Vxx€X. Let JF( x )denotes the set of all
intuitionistic fuzzy sets over X.

Definition2.3

Let Xbe an universal set and Vbe a set of parameters.Asoft set over Xis a pair (¥,V) where F
isamapping F:V—P(X).Inotherwords,a soft set is a parameterized collection of subsets of the
universal set X.

Definition 2.4

Let Xbe an universal set and Vbe a set of parameters.Afuzzy soft set over Xis a Pair (F,V), If
F:V-FS(X) is a mapping from Vto the set of all fuzzy sets in X, where FS(X)is the set of all
fuzzy subsets in X.

Definition 2.5

Assume that X is an universal set. Let IV be a collection of parameters. An intuitionistic fuzzy soft
set over X is a pair (F,) where Fis a mapping denoted by F:V— JFS(X), where IFS(X) is the set
of all intuitionistic fuzzy subsets in X.

In general, for every v € V, F(v) is an intuitionistic fuzzy set of X referred to as the
intuitionistic fuzzy value set corresponding to the parameter v. It is evident that F(v) can be
expressed as an intuitionistic fuzzy set as follows F(v)={( x ,a7(x ),87( x)): X €X}.

Definition2.6
Letl/ be a set of parameters and X be the universal set.Quin-Terranean fuzzy softest is defined as
the pair (F,V), where F : V-QTFS(X) and QTFS(X) represents the Quin-Terranean
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fuzzysubsetsofX.Quin-Terraneanfuzzy soft sets degenerate into Pythagoreanfuzzysoftsets.

Definition 2.7

Letl/ be a set of parameters and X be the universal set and let M, Nc V. Considertwo Quin-
Terranean fuzzy soft sets (F,M),(S,N) over X. (F,M) is aQuin-Terranean fuzzy soft subset of
(S,N) denoted by (F,M)< (S,N) if,

(1) MSN B
(2) YveM,F(v)is the Quin-Terranean fuzzy subset of S(v)that is,v x €Xand

VvEM,aF(v)( x )<aS(w)( x JandBF(v) ( x )ZBS@w)( x ).IF(FM)S(S,N)and
(§,N)<(F,M), then(F,M)and (S,N)are said to be equal.

Definition2.8

Let (F,V) be a Quin-Terranean fuzzy soft sets over X. Then (F,V) Cis the notation for the
complement of (F, V) which is defined by B
FEV)={(w,( x,BF)( x),aFw)( x)): x€X):veV}

Definition 2.9

IfaF (v)( X ):Oandﬁj-‘(v)(_ x)=1:vveV,V x €X.Then a Quin-Terranean fuzzy soft set(F,V) over
the universe X is considered null Quin-Terranean fuzzy soft set.It is representedby0 (_X,V).|f

aF (v) ( x)=land BF(v) ( x)=0: VveV, V¥ x €X.Then a Quin-Terranean fuzzy soft set (F,V)
over the universe X is an absolute Quin-Terranean fuzzy soft set.lt is represented by

1(X,V)-

Definition2.10

Consider two Quin-Terranean fuzzy soft sets over the universe setX,(F1,V)and (¥2,V).Then,the
restricted unionof(¥1,V)and(¥2,V) which is denoted by (F1,V)

U(F2,V)=(F3,V)and is defined by

(F3V)={(v,( x,ar3 (v)( x),B73 (1)( X)): X EX):vEV}

wherear3 (v)( x)=max{ar1 (v) ( X).,arz (v)( x)}andBz3 (v) ( x)=min{fr1 (v)( x).fr
) (x)}

The notation (F1,V)NR(F2,V)=(F3,V),indicates there stricted intersection of (¥1,V) and (F2, V)
which is defined by

(F3,V)={(v.( x,ar3 (v)( X).B73 (v)( x)): X EX):vEV}

Wherearz (v)( x)=min{arq1(v)( x)ary (v)( x)}andprz (v)( x)=max{Br1 (v)( x).Bry
) (x)}.

Definition 2.11

Let Vbe a parameter set, M,NS Vand (F,M) and (S,N) be two Quin-Terranean fuzzy soft sets
over the universe set X. Then,

The expression(F,M)UE(S,N)=(T,0)represents the extended union of

(F,M)(S,),whereO=MUNand(T,0)isdefinedby;

(T,0)={(v,( x,aT(v)(x),BT(v)( x)): x EX):veV}

where
aF (v)( x),ifvEM—N -
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aT (W)( x) = B
as( X),ifvEN—M{ }
max{ aF(v)( x),aS(w)( x) },ifvEMn - -

BAW)( X)if vEM—N

BT(n)( X)= B s(v) ( x),ifvEN—M
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min{ BFw)( x),8S(w)( x) },ifvEMNN - -

b) The extended intersection of (F,M)and(S,N)is represented by(F,v)NE(S,N)=
(T,0)when 0= MU Nand(T,0)isdefinedby

(T,0)={(v,( x,aT(w)( x),BT(v)( x),): xEX):veV}

where

aF(v)( x),ifvEM—N

E‘S (v)( X),if vEN—M J
in{ af(v)( x)as(w)( x) }LifvEMNN
aT (v) (x)= =
r BF(v)( x),ifvEM—N
{ B s(v)( x)ifveN—M }

BT() () = max{ SF)( x),BSw)( x) LifvEMNN
Definition2.12

a) Let V be a parameter set M,N < V and let (F,M) and (S,N) be two Quin-Terranean

fuzzysoftsetsovertheuniversesetX. Thenthe"and"operationonthemisdenotedby (F,M) A (S,N) =

(T,M x N) and is defined by,

(T, MxN)={((vy,v2),( x,arw1,v2)( X),Brew1,v2)( X)): X €X):(vy,v2)EMXN}
where
(v ,12)( X)=min{ ar 1)( X),asw %( X) )

12 (v, )( x)=max{ Bf(vi( X),Bsw é( x) }
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Given a parameter set V, two Quin-Terranean fuzzy soft sets (F,M) and (S,N) over the universe
setX and M,N<V.Then the"or"operation on them,which is represented by (F,M) v (S,N) = (T,\M
x N) and is defined by,

(T MxN)={((vi,v2),( x,arw1,v2)( X).Brew1,w2)( X)): X €X):(v1,v2)EMXN}
where

ZVLZ) (Xx)=max {aT(ul)(_x ),aswy )_( x)}

Bre1,v2)( x)=min{frw1)( X),Bsw2)( x).}

Definition 2.13
LetX andY betwonon-emptysets.LetM andN beQuin-TerraneanfuzzysubsetsofX andY,
respectively,and let f:X—Y be a function.The image of Mwith respect tof,represented by

[M],with membership and non-membership functions that are defined by,

sup
i
© = — ] —1
a (y) Z e 1()’)“1‘4{2)'1]: (y)=0
0, otherwise
inf

N pu(2), i F=10y) #0
B ( y )= { z

£f—1 otherwise

0 otherwise
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The pre-image of N with respect tof,represented byf—1[N],has membership and
non membership functions that are defined by as—1 [N]( x)=aN(f x) and

Br—1 [N]( x )=BN(f( x)),respectively.In this study they proved that demonstrated that

5
at 1[M] ( x )+[35/4 fIM] ( x)<1QuinTerranean fuzzy membership condition is provided
or

Quin-Terraneanfuzzyimagesandpre-images.

Definition 2.14 ~
Let X+@ be an universal set then the collection t of Quin-TerraneanfuzzysoftsetsoverX
Represented by t &« QTFSS(X,),is said to be a Quin-Terranean fuzzy soft topology on X if,

(_1)00 (x,),l(x,)e:[ X,

(2) Arbitrary unionofanyQuin-Terraneanfuzzysoftsetsin t belongstot x.
(3) theintersectionofanytwoQuin-Terraneanfuzzysoftsetsin t belongstoz x.

b)

AQuin-TerraneanfuzzysofttopologicalspaceoverXisdenotedbythetriple(X, t R )OT . Every element
of ¢ is called as a Quin-Terranean fuzzy soft open set in X.

Definition 2.15

LetXbe an universal set, Vbe the parameter set and T x = {0 (x,), 1(x)}.Then IS

referredtoasaQuin-TerraneanfuzzysoftindiscretetopologyonX and((X, v t, V)QTis a Quin-
Terranean fuzzy soft indiscrete space over X.
LetXbeanuniversalset,betheparametersetandthecollectionofallQuin-Terranean - fuzzysoftsets  that
can be defined over X are denoted by t . Then g is referred to as a

Quin-TerraneanfuzzysoftdiscretetopologyonX and(X, < , )Qf]_"is a Quin-Terranean fuzzy soft
discrete space over X.

Definition 2.16

Supposethat(X, T , )oTisaQuin-TerraneanfuzzysofttopologicalspaceoverX,andthat
(T,V)eQTFSS(X,). TheunionofallQuin-Terraneanfuzzysoftopensetsthatarecontained in (T, V) is
the Quin-Terranean fuzzy soft interior of (T, V), representing Qtint (T, V).

3. Quin-TerraneanFuzzySoftContinuity

Let X and Y be non-empty initial universes with parameter sets V,V,'andM<V,NSV"'.

Definition 3.1

Let(X,t 1,)and(Y, t 2 ,V")QTbe twoQuin-Terraneanfuzzysofttopologicalspaces,andlet

06:X-Y ,:V—-V'bemappings.Then,amappingf=(66,p): QTFSS(X,V)—=>QTFSS(Y,V") is defined as
for (T,M) € QTFSS(X,V), f(T,M) € QTFSS(Y,V") is the image of (T,M) under fis a Quin-
Terranean fuzzy soft set in QT FSS(Y,V") provided by
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o , - (m(x) B if00-1( y )#0

@) @)={vep~l(w)nM, €66~ 1(y)

0, otherwise
inf

M W) (y)={vep-1(W)NM, x 86-1(y) BT(v) (x), ife6~1(y)#0
1, otherwise
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The inverse image of (F,)under frepresented by f—1(.‘F,N)for (F,N)EQTFSS(Y,V') is a Quin-
Terranean fuzzy soft set in QT FSS(X, V) given by:

ao—1 (F) v(xx)=aF(p(v))06(x)

Bo—1(F) v(x)=LF(p(v))06(x)

Forevery veVand x €X.

Remark3.2

Quin-Terraneanfuzzysoftsubsetsare(T,M) andf—1(F,N).We are able toget

sup _ 45
o A @Y+ @)= - _a  (x)) +
a 6(T) o(T) wep—1@w)nM, x €80—1(T(w)
y) _ 5/4
| inf 8 (x))

(vEp_l(v’) NM, x €06~ 1(y)r®

__ inf
sup , 45 (X)+ g5/4 o (x))
=v€p_1(v)nM,x€99“_1(yy) T(v) vep—1(w)NM, xe06—1(y) T()
T inf
sup 5 5/
| g4 " 1 "

O I a-p [ vep ) By .
M, x €06 _ )T@w)  NM,x€68 ) (v
y +
=1.

V\ihenever 00—1 ( y)#pis not empty.Alternatively,if 80—1 ( y)=@ then o (V) ()+

a

%6/(1% (@)(y) = 1. Consequently, we demonstrated that the Quin-Terranean fuzzy
membershipgradeconditionisprovidedforboththeQuin-Terraneanfuzzysoftpre-imageand image.
Similarly, the proof follows for f—1(F, N).

The following proposition studies some fundamental characteristic so f-imagef.
Proposition3.3

Let f: QTFSS(X,V) — QTFSS(Y,V') be a Quin-Terranean fuzzy soft mapping. Then, for
Quin-Terranean fuzgy soft sets (T,) and (S,) in QT FSS(X,) we have,

(D0 (X))= 0 (vV),
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@ fAx, )< Ly v,

Q) fFUT.M)VESN))=F (T,.M)UES(S.N),
@) f(T.MNESN)SF(T,MINES(S,N),
() fUT.M)UR(S,N))=f(T,M)URf(S.N),
(6) f((T.M)NR(S,N))<f(T.M)NRf(S,N),
(7) (T, M)<(S,N)thenf (T,M)Sf(S,N).

Proof:
We just provide proofs of (3),(4), and(7).The others can be proved similarly.

(3) We consider,(T,M)UE(S,N)=(B,(MUN)) and
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FUT,M)VES,N))=(60(T),p(M))VE(OE(S),p(N))=(4,p(M)Up(N)).Then
f((T,M)Ug(S,N))z_(BB(B),p(MUN))z(Bg(B),p(M)Up(ND.Foranyyy EYan(iv'Ep(M) B
Up(N),if00-1(y )= @,thenaA(v")( Yy )=ad(B)(v')( y )=0andBA(w")( y)=Bo(B)(v)( ¥y )=1.
Otherwise,

i. Ifv'ep(M)-p(N),thenA(v')= HH(T)(U) However,v'€p(M)- p(N)lmpllesthat
thereisn'tanveNsuchthatp(v)=v'.Inotherwords,foranyvep—1(v')n(MUN)

wehavevep—1(v')n(M—N).Therefore, accordingtoDefinition4.1,wehave

ag(B)(v)( 3 =vep—1)N(MUN), x €09~ T( y )TB@) %y

sup
=vep—1W)N(M=N), x €06—1( y ) ¥BW (>

stp

_1( !

VEP v UN =

gay aT(v)( )

= (v")(y) Similarly,we get BO(B)(v) y =BAW") ¥ ).
ii. Similar to (i),ify'_ep(N)-B(M)_,thenwehaveae(B)(v’)( y)=aA@w)(y).
(BY@)(y)=BA@)(Y). - B
. If v Ep(M)np(N) then

aH(B)(U)( )= vep— 1(v)n(MUN) X €EOO~ 1(y)aB(v)( )

sup
:ve(p_l(v’)nM)U(p_1(v’)nN), x€60—1(y )“B(v)(‘x)

| sup
;E((p _1(v)ﬂM) (p_l(v)nN) XEHH_T(y)aT(V)( )

sup
C(ve(p—l(v)nM)n(p—l(v)nN) X €00 — 1(y)max{(fr(v)( )OlS(vj( )

sup
CGoe(e=1)NN) (1) M), x€69=1(y)ES@E, )

sup sup
X fve(p=1(w)nM), €00~ 1(y)“T<v)fx)ve<p—1(v)nN) x €60 =1(yy Y2 )}

=max{ad(T) @) (yy ),ag($)(W)(y N=aa@)(y

Similarly,wegetfa(B) (v)( y )=BAW)( y ). Consequently,((T,M)UE(S,N))= f(T.M)
UES(S,N).
(4) Let((T,M)NE(S,N))=(T,MUN)andf ((T,M)NE(S,N))=(66(T),p(M))NE(BH(S),

p(N))=(A,p(M)Up(N)).Consequently,f((T,M)NES,N))=(66(B).p(MUN))=(66(B),
p(M)Up(N)).Assumingthatdd—1 (y )+ @,forany y eYandv'ep(M)up(N)then,
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aA(")(yy )=a8(B)(v)(yy )=0andpA(v")( y )=B6(B)(v)(y )=1.Otherwise,
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If v € p(M)—p(N)then,A(v")= 66(T)(v").Conversely, v' € p(M)—p(N),implies that theredoesn't

existve Nsuch that p(v)=v'". In otherwords, forany ve p—1()
N (M U N), we have v € p—1(v') n (M — N). Therefore, according to Definition 4.1, we have

sup

YoBYW)y =

=“vep—l(wHN(M=N), xe0—1(y )CZB(U)( X)_

sup

“vep—l@wHn(M=N), x€06—1(y )aT(v)( X}

sup
<minfye,—1()n(), x €691 (y)T@

sup
vep= 10 )NW), xegg=1(y)BS@ N
=min{ag(T) () (yy ),ad(S)@)(y )}

=aA(V) y

Similarly,we get 8(B)()(yy )=BAW)( Y )

Similar to (i), ifv'ep(N)-p(M), then

wehavead(B)(v')( y ):aA(v')(_y ),

BYW) (Y )=pAW"(Y).
Ifv'ep(M)Np(N),then
“om)y=

sup

sup

“vep—1@W)NMNNY, x €69 =1y )T @)%y yas) ()

sup

SmaX{UEp_1(17')r1(M), x€00—1(y )aT(U) 6x ),

sup

vep=1W)N(), xe08—1 (y)#S®) ()}

=max{ad(T)(v)( Yy ),ad(S)@)(yy )}

vep—1l(wHn(MnN), xe06—1(y )aB(v)(_x )

vep—1)n(MAN), x €69—1(y )B@Cy)
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=aA (V)(y)

Similarly,we get 80(B)(v)(yy )=BA(v")( y ).Thereforef ((T,M)NE(S,N))SF (T,.M)NE
F(SN).

(7)Let us assume that,(T,M)<(S,N).Then,M S Nandfor any vEM and x eXwe get
(M)S(N).We have,
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sup
ag(T) (’{;)ég"l(v')n(M#, X €00-1(yy )QT(U)( X ), if99_1 (yy )20 0
otherwise
sup L
vgp~1(w)N(N), x€B9~1( yHAS@C s it66 " ¢ )#0
O otherwise

=20 (S)(W)(y)

Similarly,wehave,6(T) (v)( y )=£8(S)(v)( y ).Therefore,f(T,M)Sf(S,N).
Proposition3.4

Assumethat f: QTFSS(X,) —» QT F(Y,V") is a Quin-Terranean fuzzy soft mapping.Then for Quin-
Terranean fuzzy soft sets (T,M) and (S,N) in QTFSS(X,V), we obtain

@ F 10 (xv))=00 v,
@r tawvye 1y, v",
) fHT,M)VES,N))=f~HT,M)VEf~1(S,N),
@) FHTMNESN)SfUT.MNEF(S,N),
(5) If(T,M)<(S,N)thenf—L(T,M)cf—1(s,N),
(6) (T,M) < f~Y(f(T,M)), then f=1(f(S,N)) = (5,N) NEf(1X) Proof : Simple and direct.

Definition 3.5

Let(Xt1 , V)gTand(Y,x 2 , V')QTbetwoQuin-Terranean fuzzy soft topological spaces,a Quin-
Terranean fuzzy soft mapping f = (06,p) : QTFSS(XV) — QTFSS(Y,V"). is calleda "Quin-
Terranean fuzzy soft continuous"iff=1(S,N)€ ¢ 1 forall(S,N)e v 2.

Example 3.6 i

LetX={ x 1, x2},Y={y 1, y 2},V={vr,v2}and V'={v ¥ }.t 1={0x,Lx,(T,V),(T2V)}
where(T1,V),(T2,V)Quin-Terranean fuzzy soft sets over X,defined as follows,
_(v1,{( x1,0.78,0.80),( x 2,0.80,0.70)})}

(TLV) = {w2,{( x1,0.80,0.70),( x 2,0.90,0.80)})

(v1,{(x1,0.65,0.85),( x2,0.80,0.90)})}
(T2V)= " {(w2,{( x1,0.80,0.70),( x2,0.65,0.85)})1

Then t 1 is a Quin-Terranean fuzzy soft topology over Xand hence(X,1 , V)Q7is a Quin-
Terranean fuzzy soft topological space.

12 ={00F ,LFr ,(S1,V"),(S2,V")}where(S1,V"),(S2,V")Quin-Terraneanfuzzysoftsets overY, definedas
follows,
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_ w'1,{(_y 1,0.80,0.70),( y 2,0.90,0.80)})
GS1Ly) {(v'2{(y1,0.78,0.80),( y 2,0.80,0.70)})}

[JCRT25A6056 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j46


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

(v'1,{( y1,0.80,0.70),( y 2,0.65,0.85)})

(S2,V) {(v'2,{(y1,0.65,0.85),( y 2,0.80,0.90)})}

Then t 2 is a Quin-Terranean fuzzy soft topology over X and hence (Y, t 2 , )is a Quin-
Terranean fuzzy soft topological space.If f =(00,p):QTFSS(X,V) — QTFSS(Y,V') defined as
follow:

(x)= y2 p(v1)=v'1

(x)=y1 p(v2)=v'2

Then it is easy to verify that f-1(S,V') € t 1 for all (S,V') €t 2 . Thus f= (66,p) is a Quin-
Terranean fuzzy soft continuous mapping.

Theorem 3.7

Let(X,t 1,)and (Y, 2,V")gTbetwoQuin-Terraneanfuzzysofttopologicalspaces,
f=(00,p):QT FSS(X,V)->QTFSS(Y,V")isaQuin-Terranean fuzzy soft continuous mapping. If
(S,) € QT FSS(Y,V") is a Quin-Terranean fuzzy soft closed set, then

=L, V") € QTFSS(X,V)is a Quin-Terranean fuzzy soft closed set.
Proof

Assume that f : QTFSS(X,V) — QTFSS(Y,V')is a Quin-Terranean fuzzy soft continuous
mapping on the Quin-Terraneanfuzzy soft topological space(X, t1 , V)@7andlet(S,V')beany
Quin-Terranean fuzzy soft closed set inY. Thenf —1((S,v)C)=(f—1(s,v"))Cand(S,V")Cis a Quin-
Terranean fuzzy soft open set, the following results are obtained. Consequently,

(f—1(s,v")CisaQuin-Terranean fuzzy soft open set in X which implies,f—1(s,V") is a Quin-
Terranean fuzzy soft closed set in X.

Conversely, let's assume thatf—1(S,V") is a Quin-Terranean fuzzy soft closed set in X
whenever(S,V")is a Quin-Terranean fuzzy soft closed set in Y.InY,Forevery Quin-Terranean

fuzzy soft open set(T,V"),f~1((T,v")C)=(f—1(T,v"))C.According to the hypothesis,
~1((T,v"C) is a Quin-Terranean fuzzy soft closed set in X. Thereforef—1(T, V") is a Quin-
Terranean fuzzy soft continuous mapping on a Quin-Terranean fuzzy soft topological space (X, t
1,V)QT.

Theorem4.2

Let(X,1,V)QTand(Y, t 2,V")Q7betwoQuin-Terraneanfuzzysofttopologicalspacesand
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f = (06,p) : QTFSS(X,V) — QTFSS(Y,V') be a Quin-Terranean fuzzy soft continuous
mapping.Then f is a Quin-Terranean fuzzy soft continuous mapping on Quin-Terraneanfuzzy
soft topological space (X, t 1,V)Q7if and only iff-1(Qtint (S,V")) € Qtint(f~1(T,V’")) for each
(S, V") € QTFSS(Y, V).

Proof

Let(S,V)EQTFSS(Y,VHandf be a Quin-Terranean fuzzy soft continuous mapping.
Accordingly,f~1(Qtint(S,V"))€ t 1 andfromQtint(S,V")S(S,V)wehavef-1(Qtint
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(S,V"H) € f~1(s,v"). Since Qtint (f—1(5,V")) is the largest Quin-Terranean fuzzy soft open set
that contains f—1(S, V").f—1(Qtint (S, V")) € Qtint (f~1(S, V")).

Conversely,assuming that for. every (S,VEQTFSS(Y,V),f~1(Qtint(S,V"))c

Qtint(f~1(S,V")).Assuming(S,V"))et 2 ,we obtainf-1(S,V")=f-1(Qtint(S,V"))<
Qtint(f-1(S,V)) < f-1(SV"). Therefore, f-1(S,V’) € t 1 . This implies that f is a Quin-
Terranean fuzzy soft continuous mapping.

Theorem 3.8

Let(X,t 1,)and(Y, t 2,V")QT be two Quin-Terranean fuzzy soft topological spaces and let

f : QTFSS(X,) — QTFS(Y,V) be a Quin-Terranean fuzzy soft continuous mapping.
Then,f=(66,p)is a Quin-Terraneanfuzzy soft continuous mapping on a Quin-Terraneanfuzzy soft
topological space(X, t 1,V)QT if and only if f(QTCI(T,V))SQT CI(f(T,V))for(T,V)

€QTFSS(X, V).

Proof

Let f be a Quin-Terranean fuzzy soft continuous mapping on Quin-Terranean fuzzy soft
topological space (X, t1 , )and (T,V) € QTFSS(X,V). Since QTCl ((T,)) is a Quin- Terranean
fuzzy soft closed set in Y, f~1(QTClL (f(T,V))) is a Quin-Terranean fuzzy soft closed set in X.
Hence, (f~1(QTClL(f (T, V))))) = F~LQT CI(f (T, V))) and

f(TVYSOQTCU(f(T,V)).

Consequently,weobtain(T,V)Sf~1(f (T,V))sf—L(QT CI(f (T,V)))thenwehave,
(rcoTci(f—LTci(f(rv)))sf—LQTCl(f(T,V))).Accordingly,
FQTCUTV)SQTCI(f(T,V)).

Conversely, assume that (QT°CL (T,)) <QTCl ((T,)) forevery (T,) € QTFSS(X,) and (S,") isany
Quin-Terranean fuzzy soft closed set in Y. Hence, QTCL (S = (SV).

Fromtheresultofthehypothesis, f(QT CI(f~1(S,VN)<oTCli(f (f~1(s,vH)coTcl  (SV) =
(S,V"). Thus, 97CL (f~1(s,v")) = F~1(SV") and F~1(S,V") < 97Cl (F~1(S,V"). This means
that g7¢cl (F~1sv)) = f~1(sv") and hence, f—1(SV") is a Quin-Terranean

fuzzysoftclosedsetinX.Consequently, f isaQuin-Te?raneanfuzzysoftcontinuousmapping on a
Quin-Terranean fuzzy soft topological space (X,x 1,V)Q7T.
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4.CONCLUSION

The concept of Quin-Terranean fuzzy set which is extension of fuzzy set, intuitionistic fuzzy set,
Pythagorean fuzzy set and soft set theories are all crucial mathematical instruments for handling
uncertainties. Presented in this study are Quin-Terranean fuzzy soft continuous spaces. Next,
we looked into the concepts of Quin-Terranean fuzzy soft closure and Quin-
Terraneanfuzzysoftinterior.Wealsodefinethepre-imageandimageofQuin-Terraneanfuzzy softsets.
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