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Abstract
The aim of this paper is to introduce and investigate a new class of continuous mapping in vague topological spaces namely vague
generalized pre continuous mapping, vague generalized pre irresolute mapping and also studied some of its properties.
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1. Introduction

In 1970, Levine M initiated the study of generalized closed sets. The concept of fuzzy sets was introduced by Zadeh 24 in 1965.
The theory of fuzzy topology was introduced by C.L.Chang [l in 1967; several researches were conducted on the generalizations
of the notions of fuzzy sets and fuzzy topology. In 1986, the concept of intuitionistic fuzzy sets was introduced by Atanassov ! as
a generalization of fuzzy sets.

The theory of vague sets was first proposed by Gau and Buehre ! as an extension of fuzzy set theory and vague sets are regarded
as a special case of context-dependent fuzzy sets. The basic concepts of vague set theory and its extensions defined by [, In this
paper we introduce the concept of vague generalized pre continuous mapping and vague generalized pre irresolute mappings and
we also obtain their properties and relations with counter examples.

2. Preliminaries
2.1 Definition B!

A vague set A in the universe of discourse X is characterized by two membership functions given by:
i) A true membership function t, : X — [0,1] and

ii) A false membership function f, : X —[0,1].

where t A(X) islower bound on the grade of membership of X derived from the “evidence for X, f A(X) is a lower bound on the
negation of X derived from the “evidence for X ” and t A(X)+ f A(X)S 1. Thus the grade of membership of X in the vague set
Ais bounded by a subinterval [tA(X),l— fA(X)] of [0,1]. This indicates that if the actual grade of membership ,u(x), then
tA(X)S,u(X)Sl— fA(X). The vague set A is written as A= {<X, [tA(X),l— fA(X)]>/X IS X} where the
interval [tA(X),l— fA(X)]is called the “vague value” of X in Aand is denoted by VA(X).

2.2 Definition &

Let Aand B be VSs of the form A= {<X, [tA(X),l— fA(X)]>/X IS X} and B = {<X, [tB(X),l— fB(X)]>/X e X } Then

a) Ac B ifandonlyif t,(x)<tg(x) and 1— f,(x)<1— f5(x) forall xe X .
b) A=Bifandonlyif Ac B and BcC A.

0 A ={x[f,(x)1-t,()])/xeX}.
0 AnB = {(x [t (x) A ts () (@ LX) A Q- T (D) xe X,
) AUB = {(x[t,()v ts () (@~ Fu(x)v @~ F (x)])/ x < X,
For the sake of simplicity, ~we shall use the notion A={<X,[tA(X),1— fA(X)]>} instead  of

A= {{x (01 £ ) x e X

2.3 Definition
Let (X , z') be a topological space. A subset A of X is called:

i) semi closed set (SCS in short)[12] if int(CI (A))g A
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ii) pre- closed set (PCS in short)[16] if Cl(int(A))g A
iii) o -closed set (o CS in shor)[18] if ¢l (int(cl(A))) c A

)
iv) regular closed set (RCS in short)[20] if A=cl (int(A))'

2.4 Definition
Let (X , z') be a topological space. A subset A of X is called:

i) generalized closed (briefly, g-closed) [11] if cl (A)g U , whenever A< U and U is open in X .

ii) generalized semi closed (briefly, gs-closed) [2] if Scl (A)g U whenever A € U and U is open in X .
iii) a-generalized closed (briefly, ag-closed) [13] if ¢ Cl (A)g U whenever A € U and U is openin X .
iv) generalized pre closed (briefly, gp-closed) [14] if pcl (A)g U whenever A € U and U is openin X .

2.5 Definition
Let (X , z') and (Y , 0') be any two topological spaces. Amap f : (X , r) — (Y,O') is said to be

e semi-continuous [12] if f ’l(V) is semi-closed set in (X , 2') for every closed set V of (Y,O').

e pre-continuous [16] if f’l(V) is pre-closed set in (X \ r) for every closed set V of (Y , 0').

e & _continuous [17] if f ’l(V) is & -closed set in (X , 2') for every closed set V of(Y,O').

e generalized continuous [4] if f ’l(V) is generalized closed set in (X \ r) for every closed set V of (Y , 0').

e generalized semi-continuous [8] if f ’l(V) is generalized semi-closed set in (X , z') for every closed set V of (Y , 0').

-1
e generalized pre-continuous [19] if f (V) is generalized pre-closed set in (X ' T) for every closed set Vv of (Y ' G).

-1
f (V) is & -generalized closed set in (X ! T) for every closed set Vv of (Y’G).
e generalized pre-irresolute [1] if f’l(V) is generalized pre-closed set in (X,r) for every generalized pre-closed set
\Y of(Y,O').

e & _generalized continuous [10] if

2.6 Definition 9]

A vague topology (VT inshort) on X is a family 7 of vague sets (VS in short) in X satisfying the following axioms.
° 0,1 eT

e G NG,erforanyG,,G,er

e UG, erforanyfamily (G /iel}cr.
In this case the pair (X ) Z') is called a vague topological space (VTS in short) and any VS in 7 is known as a vague open set (VOS
in short) in X .
The complement A° ofa VOS ina VTS (X , z') is called a vague closed set (VCS in short) in X .

2.7 Definition 1%
AVTS (X : T) is said to be a vague T, space (V T, inshort) if every VGPCS in X isaVCSin X .

2.8 Definition [*°]
AVTS (X, 7) is said to be a vague T, , space (V T, , in short) if every VGPCS in X isa VPCSin X .

3. Vague continuous mapping
3.1 Definition

Let (X , 2') and (Y : G) be any two vague topological spaces. A map f : (X : T) — (Y,O') is said to be

e vague continuous (V continuous in short) if f’l(V)is vague closed set in (X,r)for every vague closed set
Vv of(Y,O').

e vague semi-continuous (VS continuous in short) if f’l(V) is vague semi-closed set in (X,r) for every vague closed
set V of (Y,0).
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vague pre-continuous (VP continuous in short) if f ’l(V) is vague pre-closed set in (X , 2') for every vague closed set
\Y of(Y,O').

vague « -continuous (V & -continuous in short) if f ’l(V) is vague « -closed set in (X , 2') for every vague closed set
\Y of(Y,O').

vague regular continuous (VP continuous in short) if f‘l(V) is vague regular closed set in (X ) T) for every vague
closed set V of (Y,O').

F(v)

vague generalized continuous (VG continuous in short) if is vague generalized closed set in (X , z') for every

vague closed set V of (Y \ 0').

-1
vague generalized semi-continuous (VGS continuous in short) if f (V) is vague generalized semi-closed set in (X . T)
for every vague closed set V of (Y . a).
vague o -generalized continuous (V & G continuous in short)if f’l(V) is vague « -generalized closed set in (X . z')

for every vague closed set V of (Y ) a).

4. Vague generalized pre-continuous mappings
4.1 Definition

Amap f: (X ) r)—) (Y,O') is said to be vague generalized pre-continuous (VGP continuous in short) mapping if f _1(A)
is a VGPCS in (X, 7) for every vague closed set Aof(Y,o).

4l2II_E:taT(p|:e {a,bl, Y ={u,v} and G, ={(x,[0.30.4],[0.4,06])}, G, = {(x,[0.2,0.4],[0.3,0.5])}. Then 7 = {0,G;, 1}

and o =1{0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then f isa VGP continuous mapping.

4.3 Theorem
Let (X , r) and (Y,O') be any two vague topological spaces. For any vague continuous function f :(X , T)—) (Y,O') we
have the following:

i)

Every V continuous mapping is a VG continuous mapping.

ii) Every V continuous mapping is a VP continuous mapping.

iii) Every V continuous mapping is a V& continuous mapping.

iv) Every V& continuous mapping is a VS continuous mapping.
v) Every V& continuous mapping is a VP continuous mapping.
vi) Every VR continuous mapping is a V continuous mapping.

vii) Every V continuous mapping is a VGP continuous mapping.
viii) Every VG continuous mapping is a VGP continuous mapping.
ix) Every V & -continuous mapping is a VGP continuous mapping.
X) Every VR continuous mapping is a VGP continuous mapping.
xi) Every VP continuous mapping is a VGP continuous mapping.
xii) Every V & G continuous mapping is a VGP continuous mapping.

Proof

(i)

Let f :(X,r)—)(Y,O') be a V continuous mapping. Let Abe a VCS in Y . Then f_l(A)is a VCS in X . Since
every VCS is a VGCS, f_l(A) isaVGCSin X .Hence f isa VG continuous mapping.

(i) Let f :(X,r)—)(Y,O') be a V continuous mapping. Let Abe a VCS in Y . Then f_l(A)is a VCS in X . Since

every VCSisa VPCS, f _l(A) isaVPCSin X .Hence f isa VP continuous mapping.

(i) Let f: (X , z’)—) (Y,G) be a V & continuous mapping. Let AbeaVCSin Y . Then f _1(A)is aVa CSin X . Since

every VCSisaVvV&cCs, f _l(A) isaV&@CSin X .Hence fisaVa continuous mapping.

The proof of (iv) to (xii) are similar.
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4.4 Remark
However the converse of the Theorem 4.3 need not be true.

Counter Example for Theorem 4.3
4.5 Example

Let X ={a,b}, Y ={u,v} and G, ={(x,[0.4,0.8],[0.30.6])}, G, = {(y.,[0.5,0.9],[0.4,0.6])}. Then 7 = {0,G;, 1}
and o = {O, Gz,l} are VTson X and Y respectively. Define a mapping f :(X : r)—) (Y,O') by f(a)= uand f(b)=v.
Then f isa VG continuous mapping but not V continuous mapping, since G; = {< Y, [0.1,0.5], [0.4,0.6]>} isaVCSinY,
but fﬁl(Gzc) isnot VCSin X .

4.6 Example
Let X =f{a,b}, Y ={u,v} andG, ={(x,[0.2,0.7],[0.30.4])}, G, ={y,[0.4,05],[0.30.6])}. Then z={0,G,,1}
and o =1{0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then f isa VP continuous mapping but not V continuous mapping, since G; = {<y, [0.5,0.6], [O.4,0.7]>} isaVvCSinY,
but f‘l(Gzc) isnot VCSin X .

4.7 Example
Let X ={a,b}, Y ={u,v} and G, ={(,[0.6,0.7],[0.5,0.6])}, G, = {(y,[0.7,0.8],[0.6,0.8])}. Then 7 = {0,G;, 1}
and o ={0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then fisa V@ continuous mapping but not V continuous mapping, since G; = {(y,[O.2,0.3],[O.2,0.4]>} isa VCS in
Y , but f’l(Gg) isnot VCSin X .

4.8 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.3,0.4],[0.30.6])}, G, = {(y.,[0.5,0.6],[0.4,0.6])}. Then 7 = {0,G;, 1}
and o = {0, Gz,l} are VTson X and Y respectively. Define a mapping f : (X , z') — (Y : 6) by f (a) =uand f (b) =V.
Then f is a VS continuous mapping but not V ¢ continuous mapping, since G, = {(y [0.4,0.5], [0.4,0.6]>} isa VCS in
Y, but f’l(Gg) isnotaVea CSin X .

4.9 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.4,0.6],[0.30.6])}, G, = {(y,[0.3,0.4],[0.2,05])}. Then = ={0,G,,1}
and o ={0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then f is a VP continuous mapping but not V & continuous mapping, since G, = {(y, [0.6,0.7], [O.5,0.8]>} isa VCS in
Y , but f‘l(Gzc) isnotaVe CSin X .

4.10 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.6,0.8],[0.5,0.8])}, G, = {(y.[0.6,0.8],[0.5,0.8])}. Then 7 = {0,G;, 1}
and o ={0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then f isa V continuous mapping but not VR continuous mapping, since G; = {(y, [0.2,0.4], [0.2,0.5]>} isaVCSinY,
but f ’l(GS) isnota VRCS in X .

4.11 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.6,0.7],[0.5,0.8])}, G, = {(¥.,[0.30.5],[0.4,0.7])}. Then 7 = {0,G;, 1}
and o = {0, Gz,l} are VTson X and Y respectively. Define a mapping f : (X , z’) - (Y : 6) by f (a) =uand f (b) =V.
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Then f is a VGP continuous mapping but not V continuous mapping, since G; = {<y,[0.5,0.7], [0.3,0.6]>} isa VCS in
Y , but f‘l(Gg) isnotaVCSin X .

4.12 Example
Let X ={a,b}, Y = {u,v} and G, ={(x,[0.3,0.6],[0.2,0.7])}, G, ={(y.[0.5,0.7],[0.4,0.8] }}. Then 7 = {0,G;, 1}
and o = {O, Gz,l} are VTson X and Y respectively. Define a mapping f : (X , r) - (Y : a) by f (a) =uand f (b) =V.
Then f is a VGP continuous mapping but not VG continuous mapping, since G; = {(y, [0.3,0.5], [0.2,0.6]>} isa VCS in
Y, but VaCl(f_l(Gzc))¢ G, in X.

4.13 Example
Let X ={a,b}, Y ={u,v} and G, = {x,[0.30.5],[0.4,0.8])}, G, = {(y,[0.6,0.7],[0.5,0.7])}. Then 7 = {0,G;, 1}
and o = {0, Gz,l} are VTson X and Y respectively. Define a mapping f : (X , z') — (Y : 6) by f (a) =uand f (b) =V.
Then f is a VGP continuous mapping but not VV & continuous mapping, since G, = {(y, [0.3,0.4], [0.3,0.5] >} isaVCSin
Y, but f’l(Gg) isnotaV&CSin X .

4.14 Example
Let X ={a,b}, Y = {u,v} and G, = {(x,[0.2,0.3],[0.4,05])}, G, = {(y,[0.10.3],[0.2,0.4])}. Then 7 = {0,G;, 1}
and o = {0, Gz,l} are VTson X and Y respectively. Define a mapping L (X ' T)_) (Y : O-) by f(a) =uand f(b)= V.
Then f is a VGP continuous mapping but not VR continuous mapping, since G, = {(y, [0.7,0.9], [0.6,0.8])} isa VCS in
Y , but f’l(Gg) isnota VRCSin X .

4.15 Example
Let X ={a,b}, Y = {u,v} and G, ={(x,[0.5,0.7],[0.6,0.8])}, G, = {(y,[0.2,0.4],[0.,0.4])}. Then 7 = {0,G;, 1}
and o =1{0,G,,1} are VTson X and Y respectively. Define a mapping f :(X,z)—(Y,o) by f(a)=uand f(b)=v.
Then f is a VGP continuous mapping but not VP continuous mapping, since G, = {(y [0.6,0.8], [0.6,0.9]>} isa VCS in
Y , but f‘l(Gzc) isnota VPCS in X .

4.16 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.7,0.8],[0.5,0.7])}, G, = {(y.[0.3,0.4],[0.4,05])}. Then 7 = {0,G;, 1}
and o = {0, Gz,l} are VTson X and Y respectively. Define a mapping f : (X , z') — (Y : 6) by f (a) =uand f (b) =V.
Then f is a VGP continuous mapping but not V & G continuous mapping, since G, = {(y, [0.6,0.7], [0.5,0.6]>} isa VCS

in Y, but vael (f 4(G¢)) 2 G, in X
The relations between various types of vague continuity are given in the following diagram.
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[ VGC ] [ VRC ] [ VoG C ]

A

\ 4

[ VC VGP C \<+[ VGSC ]

[ Ve C ><—<[ vac  ]——{ wvsc |

In this diagram by “A — B” we mean A implies B but not conversely and “A <«+¥%» B” means A and B are independent of
each other. None of them is reversible.

4.17 Proposition
VS continuous mapping and VGP continuous mapping are independent to each other.

4.18 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.2,0.3],[0.2,0.4])}, G, = {(y.[0.7,0.8],[0.6,0.8]}}. Then 7 = {0,G;, 1}
and o= {OG 1; are VTs on Xand Y respectively. Define a mapping f:(X,r)—)(Y,O') by
f() uandf() V. Then fis a VS continuous mapping but not VGP continuous mapping, since

GS = {(y,[0.2.0.3],[0.2,0.4])} isavesin Y, but vpel(f 4GS ) G, in X .

4.19 Example
L X =labhy={uv}, G :{(x,[0.5,0.6],[0.4,0.7]>}’ G, ={y, [0.3,0.5],[0.5,0.6])}. ren 7= 10,6, 1}
and G:{O’GZ’]‘} are VTs on Xand Y respectively. Define a mapping f :(X’T)_)(Y'G) by

f(a):uandf(b)=v Then fis a VGP continuous mapping but not VS continuous mapping, since
G; = {y.[0.50.7].[04.05])] isavcsin Y | but f(65) isnota vscs in X

4.20 Proposition
VGS continuous mapping and VGP continuous mapping are independent to each other.

4.21 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.3,0.6],[0.4,0.5])}, G, ={(y.,[0.4,0.7],[0.5,0.6])}. Then 7 = {0,G;, 1}
and 0=1{0,G,, 1} are VTs on Xand Y respectively. Define a mapping f:(X,z)—>(Y,o) by
f(a):uand f(b):V. Then fis a VGS continuous mapping but not VGP continuous mapping, since
GS ={(y,[0.3.0.6],[0.4,0.5])} isavesin Y, but vpel(f (G5 ) G, in X .

4.22LeEtxa)2nile{a,b}, Y ={u,v} and G, ={(x,[0.30.4],[0.306])}, G, ={(y,[0.7,0.8],[0.5,0.7])}. Then = ={0,G,,1}

and O'={0,G2,1} are VTs on Xand Y respectively. Define a mapping f:(X,T)—)(Y,O') by
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f(a)=uandf(b)=v. Then fis a VGP continuous mapping but not VGS continuous mapping, since
GS ={(y,[0.20.3],[0.30.5])} isavesin Y, but vscl(f *(G2)) 2 G, in X .

4.23 Theorem
A mapping T : (X , z') - (Y,U) is a VGP continuous mapping if and only if the inverse image of each VOS in Y is a VGPOS

in X .

Proof: Necessity
Let A beaVOSin Y . Thisimplies A® isaVCSin Y .Since f isa VGP continuous mapping, f"l(Ac) is a VGPCS in

X . Since f’l(A°)= (f ’l(A))C, f’l(A) isa VGPOS in X .

Sufficiency
The proof is obvious from the Definition 4.1.

4.24 Theorem
Let f:(X,7)—(Y,o) be a mapping and let f(A) isa VRCS in X for every VCS A in Y. Then f isa VGP
continuous mapping but not conversely.

Proof
Let A beaVCSinY .Then f *(A)isaVRCSin X . Since every VRCS isa VGPCS, f *(A) isaVGPCSin X . Hence
f isa VGP continuous mapping.

4.25 Theorem
Let f: (X , T) — (Y , O') is a VGP continuous mapping, then f is a vague continuous mapping if X isaV o I1/ Space.

Proof
Let AbeaVCsinY . Then f *(A) isaVGPCSin X , by hypothesis. Since X isaV o 11/ Space, f(A)isavcsin X .

Hence f isa vague continuous mapping.

4.26 Theorem
Let f: (X , z') —> (Y,J) is a VGP continuous mapping, then f isa VP continuous mapping if X isa Vngl,2 space.

Proof
Let Abe a VCSinY . Then f‘l(A) isa VGPCS in X , by hypothesis. Since X is a Vngl,2 space, f‘l(A) is a VPCS in

X .Hence f isa VP continuous mapping.

4.27 Theorem
Let f: (X : T)—) (Y,O') be a mapping froma VTS X intoa VTS Y . Then the following conditions are equivalent if X is

aV T, space.

i) f isaVGP continuous mapping.

ii) fﬁl(B) isa VGPCSin X foreveryVvCs B in Y |

iii) VCI(Vint(f _1(A)))g f_l(VCI(A)) forevery Vs Ain Y .

Proof
(i) = (ii): is obvious from the Definition 4.1.

(iiy =(iii): Let A beaVSinY . Then VCI(A) isa VCS inY . By hypothesis, f_l(VCI(A)) is a VGPCS in X . Since

X is a Vngl’2 space, f*(vcl(A)) is a VPCS. Therefore vcl(vint(f‘l(vcl(A))))g f*(vcl(A)). Now
vel(vint(f *(A)))< vellvint(f (vcl(A))) < f *(vel(A).
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(iii) =(i): Let A beaVCSin Y . By hypothesis VCI(Vint(f 71(A)))g ffl(VCI(A)): ffl(A). This implies ffl(A) is
aVPCSin X and hence itisaVGPCS. Thus f isa VGP continuous mapping.

4.28 Theorem
Let f: (X : T)—) (Y,O') be a mapping froma VTS X intoa VTS Y . Then the following conditions are equivalent if X is

aV T, space.
i) f isaVGP continuous mapping.
ii) f’l(A) isa VGPOSin X foreveryVOS AinY .
iy f 71(Vint(A))g vint(vcl(f 71(A))) forevery VSA in Y .
Proof
(i) = (ii): is obvious.
(i) = (iii): Let A beaVSinY . Then Vint(A) isaVOS inY . By hypothesis, f‘l(vint(A)) isa VGPOS in X . Since
X is a VT, space, f*(vint(A)) is a VPOS in X . Therefore
f *(vint(B)) c vint(vel(f (vint(B))) < vint(vel(f *(B))).
(iii) = (i): Let A be VCS in Y . Then its complement, say A® is a VOS in Y , then vint(Ac): A° . Now by hypothesis
f_l(vint(Ac ))gvint(vcl(f _1(A° ))) This implies f‘l(AC)gvint(vcl(f _l(AC))). Hence f"l(Ac) is a
vPOS in X . Since every VPOS is VGPOS, f(A°) isa VGPosin X . Thus f*(A) isa VGPCS in X .

Hence f isa VGP continuous mapping.

4.29 Theorem
Let f:(X,z)—(Y,o) be a VGP continuous mapping and g:(Y,o)—>(Z, 2) is a vague continuous mapping, then

gof: (X : T)—) (Z,u) is a VGP continuous mapping.

Proof
Let A beVCSin Z . Then g’l(A) isaVCSin Y, by hypothesis. Since
aVGPCSin X .Hence g o f isaVGP continuous mapping.

f is a VGP continuous mapping, f ’1(g ’1(A)) is

4.30 Remark
The composition of two VGP continuous mapping need not be VGP continuous mapping.

4.31 Example
Let X = {a, b},Y = {X, y}and Z= {p, q} vague sets G,,G,and G, defined as follows:
G, ={(x[0306],[0405])}, G,={y.[0608],[0508])} ad G,={z[0407][0506])} Let
T= {O, Gl,l} , 0= {O, Gz,l}and U= {O, G3,1} be vague topologies on X,Y and Z respectively. Let the mapping
f:(X,7)—>(Y,o) defined by f(a)=xand f(b)=y, g:(Y,0)—>(Z, 1) defined by g(x)=pand f(y)=q.
Then the mapping fandg are VGP continuous mapping but the mapping
g = Ff (>, z) — (=, <) isnotaVGP continuous mapping.

4.32 Definition
Let (X ) z’) be a VTS. The vague generalized pre closure (VngI(A) in short) for any VS A is defined as follows,

vgpel(A)={K /K isaVGPCSin X and Ac K}.
If A is VGPCS, then vgpcl(A)= A.

4.33 Theorem
Let f: (X , r) - (Y , O') be a VGP continuous mapping. Then the following conditions hold.
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i) f(vgpcl( A))cv ( ( )) for every VS A in X.
ii) Vgpcl( ) for everyVS B inY .

(i) Since VCI(f (A)) isaVCSinY and f isaVGP continuous mapping, then f‘l(vcl(f (A))) isa VGPCSin X . That
is vgpcl(A) < f (vel(f(A))). Therefore f(vgpcl(A))c vel(f(A)), forevery VS A in X

(ii) Replacing A by f‘l(B) in (i), we get f(vgpcl(f _1(8)))g VCI(f (f _1(8)))g VCI(B). Hence
Vgpcl(f _1(8))g f"l(VCI(B)), foreveryVS B in Y .

5. Vague generalized pre irresolute mapping
5.1 Definition

A map f Z(X,T)—)(Y,U) is said to be vague generalized pre irresolute (VGP irresolute in short) mapping if f"l(A) is a
VGPCS in (X, 7) for every VGPCS Ain(Y, o).

5.2 Theorem
Let f: (X , r) — (Y,G) be a VGP irresolute mapping, then f isa VGP continuous mapping but not conversely.

Proof
Let f be a VGP irresolute mapping. Let A be any VCS in Y . Since every VCS is a VGPCS, A isa VGPCSin Y . Since

f isa VGP irresolute mapping, by definition f _1(A) isaVGPCSin X .Hence f isaVGP continuous mapping.

5.3 Example
Let X ={a,b}, Y ={u,v} and G, ={(x,[0.5,0.6],[0.4,0.7])}, G, = {(y.,[0.3,0.6],[0.2,0.6])}. Then 7 = {0,G;, 1}
and o= {0, G2,1} are VTs on Xand Y respectively. Define a mapping f: (X, ) (Y 0) by
f(a)=uand f(b)=V. Then f isa VGP continuous mapping. Let B = {(y, [0.6,0.7],[0.5,0.8] >} isa VGPCSin Y.

f

But f’l(B) isnota VGPCS in X . Therefore ' is nota VGP irresolute mapping.

5.4 Theorem
A mapping f : (X , r) — (Y , 0') is a VGP irresolute mapping if and only if the inverse image of each VGPOS in Y is a VGPOS

in X.

Proof: Necessity
Let A beaVGPOSin Y . Thisimplies A® isa VGPCSin Y .Since f isa VGP irresolute mapping, f’l(AC) isa VGPCS
in X . Since f"l(Ac)z (f _1(A))C, f*(A) isaVGPOSin X .

Sufficiency
The proof is obvious from the Definition 5.1.

5.5 Theorem
Let f: (X , r) — (Y,O') is a VGP irresolute mapping, then f is a vague irresolute mapping if X isa VpTl,2 space.

Proof
Let AbeaVCSin Y .Then A isaVGPCSin Y .Since f isa VGP irresolute mapping, ffl(A) isa VGPCSin X , by

hypothesis. Since X isaV T,, space, f’l(A) isaVCSin X .Hence f isavague irresolute mapping.

5.6 Theorem
Let f :(X,T)—)(Y,O') is a VGP irresolute mapping, then f isa VP irresolute mapping if X isaV Tl,2 space.
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Proof
Let A beaVPCSinY . Then A isaVGPCSinY . Since f isa VGP irresolute mapping, f’l(A) isa VGPCSin X , by

hypothesis. Since X isaV T, space, f’l(A) isaVPCSin X .Hence f isa VP irresolute mapping.

5.7 Theorem
Let f :(X,Z’)—)(Y,U) and ¢ :(Y,a)—)(Z,y) is a VGP irresolute mapping, where X,Y andZ are VTS, then
go f isaVGP irresolute mapping.

Proof
Let A be VGPCS inZ . Since ¢ is a VGP irresolute mapping, g_l(A) isa VGPCS in Y . Since f is a VGP irresolute

mapping, f"l(g "1(A)) isa VGPCS in X . Hence (g o f)fl(A) isaVGPCS in X . Therefore g o f isa VGP irresolute
mapping.
5.8 Theorem

Let fZ(X,T)—)(Y,O’) is a VGP irresolute mapping and ¢ :(Y,a)—)(Z,y) is a VGP continuous mapping, where
X,YandZ are VTS, then go f isaVGP continuous mapping.

Proof
Let A be VCSinZ . Since g is a VGP continuous mapping, g’l(A) isa VGPCS in Y . Since f isa VGP irresolute

mapping, f’l(g’l(A)) isa VGPCSin X . Hence (g o f)_l(A) isa VGPCS in X . Therefore go f isaVGP continuous
mapping.
5.9 Theorem
Let f :(X ) r)—) (Y,O') be a mapping from a VTS X into a VTS Y . Then the following conditions are equivalent if X
and Y are VT, , space.
iy f isaVGP irresolute mapping.
iy f*(B)isaVGPOSin X foreach VGPOS B in Y .
iiiy £ *(vpint(B))< vpint(f *(B)) foreach VS B of Y .
iv) Vpcl(f "1(B))g f *(vpcl(B)) for each VS B of Y .

Proof
(i) = (ii): is obviously true.

(i) = (iii): Let B beaVSin Y and Vpint(B)g B. Also f’l(vpint(B))g ffl(B). Since Vpint(B) is a VPOS in
Y ,itisa VGPOS in Y . Therefore f *(vpint(B)) is a VGPOS in X , by hypothesis. Since X is a V olhy space
f *(vpint(B)) isaVvPosin X . Hence f *(vpint(B))=vpint(f *(vpint(B)))< vpint(f *(B)).

(iii) = (iv): is obvious by taking complement in (iii).
(iv) = (i): Let B be a VGPCS in Y. Since Y isa V T, space, B isa VPCSin Y and VpCI(B)z B . Hence

f*(B)= f *(vpcl(B)) 2 Vpcl(f _1(8)). Thereforevpcl(f _1(8))= f (B). This implies f *(B) isa VPCS and
hence it isa VGPCS in X . Thus f isa VGP irresolute mapping.
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