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I. INTRODUCTION
The concept of fuzzy sets was introduced by Zadeh [17] and later Atanassov [1] generalized this idea to
intuitionistic fuzzy sets using the notion of fuzzy sets. On the other hand Coker [4] introduced intuitionistic
fuzzy topological spaces using the notion of intuitionistic fuzzy sets. In this paper we introduce intuitionistic
fuzzy semipre generalized continuous mappings and intuitionistic fuzzy semipre generalized irresolute mappings
and studied some of their basic properties.

Il. PRELIMINARIES
Definition 2.1:[1] Let X be a non-empty fixed set. An intuitionistic fuzzy set (IFS in short) A in X is an object
having the form A = {(X, Ha(x), va(X))/ X € X} where the functions pa: X —[0,1] and va: X —[0,1] denote the
degree of membership (namely pa(x)) and the degree of non-membership (namely va(X)) of each element xe X
to the set A, respectively, and 0 < pa(x) + va(x) <I for each x€ X. Denote by IFS(X), the set of all intuitionistic
fuzzy sets in X.

Definition 2.2: [1] Let A and B be IFSs of the form A = {(X, Ha(X), va(X))/ X € X} and B = {{x, Ua(x), va(X))/
X€ X}. Then

(i) AcBifand onlyif pa(x) < ps(x) and va(x) > vg(X) for all x € X,

(i) A=Bifandonlyif AcBandBCcC A,

(iii) A°={(x, va(x), Pa(X))/ X € X },

(iv) AN B={(X Ha(X) A Ps(x), va(X) V ve(X))/ X € X },

(V) AUB={(X Ha(X) V Us(x), va(X) A v(X)}/ X € X }.

For the sake of simplicity, we shall use the notation A = (X, Ha, va) instead of A = { (X, Ha(X), va(X))/ X € X }.
Also for the sake of simplicity, we shall use the notation A = (X, (Ka, Us), (Va, vg)) instead of A = (x, (A/ua,
B/ug), (A/va, B/vg)). The intuitionistic fuzzy sets 0-= { (x, 0, 1)/ x € X }and 1. = { (x, 1, 0)/ x € X } are
respectively the empty set and the whole set of X.

Definition 2.3: [4] An intuitionistic fuzzy topology (IFT in short) on X is a family t of IFSs in X satisfying the
following axioms:

(i) 0,1-€rx,

(ll) Gl N G2 €T, for any Gl, Gze T,

(iif) U Gj€ 1 for any family {G;/i €J}CS .

In this case the pair (X, 1) is called an intuitionistic fuzzy topological space(IFTS in short) and any IFS in 1 is
known as an intuitionistic fuzzy open set(IFOS in short)in X. The complement A° of an IFOS A in an IFTS (X,
1) is called an intuitionistic fuzzy closed set (IFCS in short) in X.

Definition 2.4: [4] Let (X, t) be an IFTS and A = (X, U, va) be an IFS in X. Then

(i) int(A)= U{G/GisanIFOSinXand GS A},
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(i) cl(A)=N{K/Kisan [FCSin Xand A € K},
(iii) cl(A®) = (int(A))",
(iv) int(A°) = (cl(A))".

Definition 2.5: [5] An IFS A of an IFTS (X, 1) is an
(i) intuitionistic fuzzy semiclosed set (IFSCS in short) if int(cl(A)) € A,
(if) intuitionistic fuzzy semiopen set (IFSOS in short) if A < cl(int(A)).

Definition 2.6: [5] An IFS A of an IFTS (X, 1) is an

(i) intuitionistic fuzzy preclosed set (IFPCS in short) if cl(int(A)) € A,
(i) intuitionistic fuzzy preopen set (IFPOS in short) if A < int(cl(A)).
Note that every IFOS in (X, 1) is an IFPOS in X.

Definition 2.7: [5] An IFS A of an IFTS (X, 1) is an

(i) intuitionistic fuzzy a-closed set (IFaCS in short) if cl(int(cl(A))) € A,
(if) intuitionistic fuzzy a-open set (IFaOS in short) if A € int(cl(int(A))),
(iii) intuitionistic fuzzy regular closed set (IFRCS in short) if A = cl(int(A)),
(iv) intuitionistic fuzzy regular open set (IFROS in short) if A = int(cl(A)),
(v) intuitionistic fuzzy B-closed set (IFBCS in short) if int(cl(int(A))) S A,
(vi) intuitionistic fuzzy B-open set (IFBOS in short) if A € cl(int(cl(A))).

Definition 2.8: [15] An IFS A of an IFTS (X, 1) is an

(i) intuitionistic fuzzy semipre closed set (IFSPCS for short) if there exists an IFPCS B such that int(B) € A ©
Bl

(ii) intuitionistic fuzzy semipre open set (IFSPOS for short) if there exists an IFPOS B such that B € A <
cl(B).

Definition 2.9: [12] An IFS A of an IFTS (X, 1) is called an intuitionistic fuzzy W-closed set (IFWCS in short)
if cl(A) € U whenever A € U and U is an IFSOS in (X, 7). An IFS A of an IFTS (X, 7) is called an intuitionistic
fuzzy W-open set (IFWOS in short) if A®is an IFWCS in (X, 7).

Definition 2.10: [6] An intuitionistic fuzzy set A of an intuitionistic fuzzy topological space (X, t) is called an

(i) intuitionistic fuzzy semi generalized closed set(IFSGCS in short) if scl(A) € O whenever A € O and O is
an IFSOS in (X, 1),

(i) intuitionistic fuzzy semi generalized open set(IFSGOS in short) if its complement A®is an IFSGCS in (X,

7).

Definition 2.11: [8] An IFS A is an IFTS (X, 1) is said to be an intuitionistic fuzzy generalized semipre closed
set (IFGSPCS) if spcl(A) € U whenever A € U and U is an IFSOS in (X, 1). An IFS A of an IFTS (X, 1) is
called an intuitionistic fuzzy generalized semipre open set (IFGSPOS in short) if A®is an IFGSPCS in (X, 7).

Definition 2.12: [15] An IFS A in an IFTS (X, 7) is said to be an intuitionistic fuzzy semipre generalized closed
set (IFSPGCS for short) if spcl(A) € U whenever A € U and U is an IFSOS in (X, 7).

Every IFCS, IFSCS, IFWCS, IFaCS, IFRCS, IFPCS, IFSGCS, IFSPCS, IFBCS is an IFSPGCS but the converses
are not true in general.

Definition 2.13: [14] The complement A° of an IFSPGCS A in an IFTS (X, 1) is called an intuitionistic fuzzy
semipre generalized open set (IFSPGOS for short) in X.

The family of all IFSPGOSs of an IFTS (X, 1) is denoted by IFSPGO(X). Every IFOS, IFSOS, IFWOS, IFaOS,
IFROS, IFPOS, IFSGOS, IFSPOS, IFBOS is an IFSPGOS but the converses are not true in general.
Definition 2.14: [10] Let o, B € [0, 1] and o+ B < 1. An intuitionistic fuzzy point (IFP for short) x, g, 0f X is an

IFS of X defined by X, g (v) = {Eg [3 1? 3;; :

Definition 2.15: [10] Let c(o, B) be an IFP of an IFTS (X, t). An IFS A of X is called an intuitionistic fuzzy
neighborhood (IFN for short) of c(a, B) if there exists an IFOS B in X such that c(a, f) € B € A.
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Definition 2.16: [16] Let A be an IFS in an IFTS (X, t). Then

(i) sint(A)=u{G/GisanIFSOSin Xand G cA},

(if) scl(A)=N{K/Kisan IFSCSin X and A €K }.

Note that for any IFS A in (X, 1), we have scl(A°) = (sint(A))° and sint(A®) = (scl(A))".

Definition 2.17: [8] Let A be an IFS in an IFTS (X, t). Then

(i) spint(A)=uU{G/GisanIFSPOSin Xand G cA}.

(if) spcl (A)=N{K/KisanIFSPCSin Xand A €K }.

Note that for any IFS A in (X, 1), we have spcl(A°) = (spint(A)) and spint(A°®) = (spcl(A))°.

Result 2.18: [2] For an IFS A in an IFTS(X, 1), we have spcl(A) 2 A U (int(cl(int(A)))).

Definition 2.19: [14] If every IFSPGCS in (X, 1) is an IFSPCS in (X, 1), then the space can be called as an
intuitionistic fuzzy semipre Ty, (IFSPTy, for short) space.

Definition 2.20: [5] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, 6). Then f'is
said to be intuitionistic fuzzy continuous(IF continuous in short) if f *(B) € IFO(X) for every B € o.

Definition 2.21: [5] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, ©). Then f'is said to be
(i) intuitionistic fuzzy semi continuous(IFS continuous in short) if f *(B) €IFSO(X) for every B € o,
(i) intuitionistic fuzzy a- continuous(IFo continuous in short) if f *(B) €EIFaO(X) for every B € o,
(iii) intuitionistic fuzzy pre continuous(IFP continuous in short) if f *(B) €IFPO(X) for every B € o,
(iv) intuitionistic fuzzy p- continuous(IFp continuous in short) if f *(B) €IFBO(X) for every B € o.

Definition 2.22: [13] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then fis said to be
intutionistic fuzzy sg-continuous ( IFSG continuous for short) mapping if f (B) € IFSGO(X) for everyB € 5 .

Result 2.23:

(i) Every IF continuous mapping is an IFa-continuous mapping and every IFa-continuous mapping is an IFS
continuous mapping as well as intuitionistic fuzzy pre continuous mapping. [5]

(i) Every IF continuous mapping is an IFSG continuous mapping. [7]

Definition 2.24: [16] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then f is said to be an
intuitionistic fuzzy semi-pre continuous ( IFSP continuous for short) mapping if f *(B) € IFSPO(X) for every B
EoC.

Every IFS continuous mapping and IFP continuous mappings are IFSP continuous mapping but the converses
may not be true in general.

Definition 2.25: [12] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then fis said to be an
Intutionistic fuzzy w-continuous ( IFW continuous for short) mapping if f*(B) € IFWO(X) for everyB € o .
Every IF continuous mapping is an IFW continuous mapping and every IFW continuous mapping is an IFSG
continuous mapping but converse need not true.

Result 2.26: [14] For any IFS A in (X, t) where X is an IFSPTy,, space, A € IFSPGO(X) if and only if for every
IFP c(a, B) € A, there exists an IFSPGOS B in X such that c(a, f) € B € A.

1. INTUITIONISTIC FUZZY SEMIPRE GENERALIZED CONTINUOUS MAPPINGS
R. K. Saraf, Govindappa Navalagi and Meena Khanna [9] have introduced fuzzy semipre generalized continuous
mappings in fuzzy topology. In this paper we have introduced intuitionistic fuzzy semipre generalized
continuous mapping and investigated some of its properties.

Definition 3.1: A mapping f: (X, t) = (Y, o) is called an intuitionistic fuzzy semipre generalized continuous
(IFSPG continuous for short) mappings if f (V) is an IFSPGCS in (X, ) for every IFCS V of (Y, o).

Example 3.2: Let X={a, b}, Y={u, v} and G; = (x, (0.5, 0.4), (0.5, 0.6)), G, = (y, (0.6, 0.7), (0.4, 0.2)). Then 1
={0,, Gy, 1.}and o={0-, Gy L} arelFTson X and Y respectively. Define a mapping f: (X, t) = (Y, o) by
f(a) = uand f(b) = v. Then fisan IFSPG continuous mapping.
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Theorem 3.3: Every IF continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f: (X, 7) = (Y, o) be an IF continuous mapping. Let V be an IFCS in Y. Then f (V) is an IFCS in
X. Since every IFCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG continuous mapping.

Example 3.4: In Example 3.2, f : (X, 1) = (Y, o) is an IFSPG continuous mapping but not an IF continuous
mapping. Since G,= (y, (0.6, 0.7), (0.4, 0.2)) is an IFOS in Y but f }(G,) = (x, (0.6, 0.7), (0.4, 0.2)) is not an
IFOS in X.

Theorem 3.5: Every IFS continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f : (X, 1) = (Y, o) be an IFS continuous mapping. Let V be an IFCS in Y. Then f *(V) is an IFSCS
in X. Since every IFSCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG continuous

mapping.

Example 3.6: In Example 3.2, f : (X, 1) = (Y, o) is an IFSPG continuous mapping but not an IFS continuous
mapping. Since G,= (y, (0.6, 0.7), (0.4, 0.2)) is an IFOS in Y but f *(G,) = (x, (0.6, 0.7), (0.4, 0.2)) is not an
IFSOS in X.

Theorem 3.7: Every IFP continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f: (X, 1) = (Y, o) be an IFP continuous mapping. Let V be an IFCS in Y. Then f (V) is an IFPCS
in X. Since every IFPCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG continuous

mapping.

Example 3.8: Let X = {a, b}, Y = {u, v} and G; = (X, (0.3, 0.2), (0.6, 0.6)), G,= (y, (0.4, 0.5), (0.6, 0.5)). Then
1= {0-,Gy, 1.} and o= {0-, Gy, L.} are IFTson X and Y respectively. Define a mapping f: (X, 1) = (Y, o) by
f(a) = u and f(b) = v. Then fisan IFSPG continuous mapping but not an IFP continuous mapping.

Theorem 3.9: Every IFSP continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f : (X, 1) = (Y, o) be an IFSP continuous mapping. Let V be an IFCS in Y. Then f (V) is an
IFSPCS in X. Since every IFSPCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG
continuous mapping.

Example 3.10: Let X = {a, b}, Y ={u, v} and G; = (x, (0.7, 0.8), (0.3, 0.2)), G,= (X, (0.2, 0.1), (0.8, 0.9)), Gs=
(x, (0.5, 0.6), (0.5, 0.4)), G4= (x, (0.6, 0.7), (0.4, 0.3)) and let Gs= (y, (0.1, 0.4), (0.9, 0.6)). Then t = {0-, Gy,
Gy G3 G4 1.} and o = {0-, Gs, 1-} are IFTs on X and Y respectively. Define a mapping f: (X, 1) = (Y, o) by
f(a) = u and f(b) = v. Then fisan IFSPG continuous mapping but not an IFSP continuous mapping.

Theorem 3.11: Every IFp continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f: (X, 1) = (Y, 6) be an IFP continuous mapping. Let V be an IFCS in Y. Then f (V) is an IFBCS
in X. Since every IFBCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence fis an IFSPG continuous mapping.

Example 3.12: In Example 3.10, f: (X, 1) = (Y, o) is an IFSPG continuous mapping but not an IFf continuous
mapping.

Theorem 3.13: Every IFa continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f : (X, 7) = (Y, o) be an IFa continuous mapping. Let V be an IFCS in Y. Then f (V) is an IFaCS
in X. Since every IFaCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG continuous

mapping.

Example 3.14: In Example 3.2, f: (X, 1) = (Y, o) is an IFSPG continuous mapping but not an IFa continuous
mapping.

Theorem 3.15: Every IFW continuous mapping is an IFSPG continuous mapping but not conversely.
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Proof: Let f : (X, 1) = (Y, o) be an IFW continuous mapping. Let V be an IFCS in Y. Then f (V) is an
IFWCS in X. Since every IFWCS is an IFSPGCS, f *(V) is an IFSPGCS in X. Hence f is an IFSPG continuous
mapping.

Example 3.16: In Example 3.2, f : (X, 1) = (Y, 6) is an [FSPG continuous mapping but not an IFW continuous
mapping.

Theorem 3.17: Every IFSG continuous mapping is an IFSPG continuous mapping but not conversely.

Proof: Let f : (X, 1) = (Y, o) be an IFSG continuous mapping. Let V be an IFCS in Y. Then f (V) is an
IFSGCS in X. Since every IFSGCS is an IFSPGCS, f (V) is an IFSPGCS in X. Hence f is an IFSPG
continuous mapping.

Example 3.18: Let X = {a, b}, Y = {u, v} and G; = (X, (0.7, 0.8), (0.3, 0.2)), G, = (x, (0.6, 0.7), (0.4, 0.3)), G3=
(X, (0.4, 0.3), (0.6, 0.4)). Then t = {0-, G1,G,, 1.} and 6 = {0, Gs, 1.} are IFTs on X and Y respectively.
Define a mapping f: (X, 1) = (Y, o) by f(a) = uand f(b) = v. Then fis an IFSPG continuous mapping but not an
IFSG continuous mapping.

Theorem 3.19: Every IFSPG continuous mapping is an IFGSP continuous mapping but not conversely.

Proof: Let f: (X, 1) = (Y, o) be an IFSPG continuous mapping. Let V be an IFCS in Y. Then f *(V) is an
IFSPGCS in X. Since every IFSPGCS is an IFGSPCS, f *(V) is an IFGSPCS in X. Hence f is an IFGSP
continuous mapping.

Example 3.20: Let X = {a, b}, Y = {u, v} and G, = (x, (0.3, 0.6), (0.7, 0.4)), G,= (y, (0.3, 0.4), (0.7, 0.6)). Then
1=1{0-, Gy, 1.} and o= {0-, Gy, 1.} are IFTs on X and Y respectively. Define a mapping f: (X, 1) = (Y, o) by
f(a) =u and f(b) = v. Then fisan IFGSP continuous mapping but not an IFSPG continuous mapping.

Theorem 3.21: Let f: (X, 1) = (Y, o) be a mapping where f (V) is an IFRCS in X for every IFCS in Y. Then f
is an IFSPG continuous mapping but not conversely.

Proof: Let A be an IFCSin Y. Then f (V) isan IFRCS in X. Since every IFRCS is an IFSPGCS, f (V) is an
IFSPGCS in X. Hence fis an IFSPG continuous mapping.

Example 3.22: In Example 3.2, f: (X, 1) = (Y, o) is an IFSPG continuous mapping but not a mapping defined
in Theorem 3.21.

The relation between various types of intuitionistic fuzzy continuity is given in the following diagram. In this
diagram ‘cts’ means continuous.

IFcts ——— IFWcts
l \ IFSGcts k})
IFacts -

\ IFPcts \ /

IFScts —— IFSPcts

IFSPGcts —> IFGSPcts

The reverse implications are not true in general in the above diagram.

Theorem 3.23: If f: (X, 1) = (Y, o) is an IFSPG continuous mapping, then for each IFP ¢(a, B) of X and each A
€ o such that  f{(c(a, B)) € A. Then there exists an IFSPGOS B of X such that c(a, ) € B and f(B) € A.

Proof: Let c(a, P) be an IFP of X and A € o such that f(c(a, B)) € A. Put B = f *(A). Then by hypothesis B is
an IFSPGOS in X such that c(a, ) € B and f(B) = f(f (A)) € A.

Theorem 3.24: Let f : (X, 1) = (Y, o) be an IFSPG continuous mapping. Then fis an IFSP continuous mapping
if X is an IFSPTy;, space.

Www.irjes.com 45 | Page



Semipre Generalized Continuous and Irresolute Mappings in Intuitionistic Fuzzy Topological

Proof: Let V be an IFCS in Y. Then f (V) is an IFSPGCS in X, by hypothesis. Since X is an IFSPTy, space,
f (V) isan IFSPCS in X. Hence f is an IFSP continuous mapping.

Theorem 3.25: Let f : (X, 1) = (Y, o) be an IFSPG continuous mapping and g: (Y, o) = (Z,7n) is an IF
continuous mapping, then g o f: (X, t) =(Z, n) is an IFSPG continuous mapping.

Proof: Let V be an IFCS in Z. Then g (V) is an IFCS in Y, by hypothesis. Since f is an IFSPG continuous
mapping, f (g *(V)) is an IFSPGCS in X. Hence g o fis an IFSPG continuous mapping.

Theorem 3.26: Let f : (X, 1) = (Y, o) be a mapping from an IFTS X into an IFTS Y. Then the following

conditions are equivalent if X and Y are IFSPT,, space:

(i) fisan IFSPG continuous mapping,

(i) f7(B)isan IFSPGOS in X for each IFOSBin Y,

(iii) for every IFP c(a, B) in X and for every IFOS B in Y such that f(c(a, B)) € B, there exists an IFSPGOS A in
X such that ¢(a, B) € A and f(A) < B.

Proof: (i) < (ii) is obvious, since f (A% = (f 1(A))".

(i) = (iii) Let B be any IFOS in Y and let c(a, B) € X. Given f(c(a, P)) € B. By hypothesis f *(B) is an
IFSPGOS in X. Take A= f (B). Now c(a, B) € f *(f(c(a, B)). Therefore f *(f(c(a, p)) € f *(B) = A. This
implies c(a, ) € A and f(A) = f(f '(B)) < B.

(iii) = (i) Let A be an IFCS in Y. Then its complement, say B = A°, is an IFOS in Y. Let c(a, B) € C and f(C) <
B. Now C < f *(f(C)) < f *(B). Thus c(a, p) € f *(B). Therefore f *(B) is an IFSPGOS in X by Result 2.26.
That is f *(A°) is an IFSPGOS in X and hence f *(A) is an IFSPGCS in X. Thus f is an IFSPG continuous
mapping.

Theorem 3.27: Let f : (X, 1) = (Y, o) be a mapping from an IFTS X into an IFTS Y. Then the following
conditions are equivalent if X is an IFSPT, space:

(i) fisan IFSPG continuous mapping,

(i) IfBisanIFOSin Y then f *(B) isan IFSPGOS in X.

(iii) f(int(B)) < cl(int(cl(f *(B)))) for every IFS B in Y.

Proof: (i) < (ii) is obvious true by Theorem 3.26.

(ii) = (iii) Let B be any IFS in Y. Then int(B) is an IFOS in Y. Then f *(int(B)) is an IFSPGOS in X. Since X
is an IFSPTy, space, f *(int(B)) is an IFSPOS in X. Therefore f “(int(B)) < cl(int(cl(f *(int(B))))) <
cl(int(cl(f *(B)))).

(iii) = (i) Let B be an IFOS in Y. By hypothesis f *(B)= f (int(B)) < cl(int(cl(f (B)))). This implies f *(B) is
an IFBOS in X. Therefore it is an IFSPGOS in X and hence f is an IFSPG continuous mapping, by Theorem
3.26.

Theorem 3.28: Let f : (X, 1) = (Y, o) be a mapping from an IFTS X into an IFTS Y. Then the following
conditions are equivalent if X and Y are IFSPT,, space:

(i) fisan IFSPG continuous mapping,

(i) int(cl(int(f *(B)))) < f *(spcl(B)) for each IFCSBiin Y,

(i) f *(spint(B)) < cl(int(cl(f *(B)))) for each IFOS B of Y,

(iv) f(int(cl(int(A)))) <cl(f(A)) for each IFS A of X.

Proof: (i) = (i) Let B be any IFCS in Y. Then f *(B) is an IFSPGCS in X. Since X is IFSPTy, space, f *(B) is
an IFSPCS. Therefore int(cl(int(f *(B)))) < f *(B) = f *(spcl(B)).

(i) = (iii) can be easily proved by taking complement in (ii).

(i) = (iv) Let A € X. Taking B = f(A) we have A € f (B). Here int(f(A))= int(B) is an IFOS in Y. Then (iii)
implies that f “(spint(int(B))) < cl(int(cl(f (int(B))))) < cl(int(cl(f *(B)))). Now (cl(int(cl(A%))))° <
(cl(int(cI(f (B)))))° € (f *(spint(int(B)))):. Therefore int(cl(int(A))) < f *(spcl(cl(B))). Now f(int(cl(int(A))))
c f(f *(spcl(cl(B)))) € cl(B) = cl(f(A)).

(iv) = (i) Let B be any IFCS in Y. Then f (B) is an IFS in X. By hypothesis f(int(cl(int(f *(B))))) €
cl(f(f (B))) < cI(B) = B. Now int(cl(int(f (B)))) < f *(f(int(cl(int(f *(B)))))) < f (B). This implies f *(B) is
an IFBCS and hence it is an [IFSPGCS in X. Thus fis an IFSPG continuous mapping.
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Theorem 3.29: Let f: (X, 1) = (Y, o) be an IFSPG continuous mapping if cl(int(cl(f *(A)))) € f (cl(A)) for
every IFSAInY.

Proof: Let A be an IFOS in Y. Then A°®is an IFCS in Y. By hypothesis, cl(int(cl(f *(A%))) € f *(cl(A%) =
f (A%, since A° is an IFCS. Now (int(cl(int(f *(A)))))¢ = cl(int(cl(f *(A%))) € f (A%) = (f }(A))°. This implies
f 1(A) < int(cl(int(f *(A)))). Hence f *(A) is an IFaOS in X and hence it is an IFSPGOS in X. Therefore fis an
IFSPG continuous mapping, by Theorem 3.26.

Theorem 3.30: Let f: (X, ) = (Y, 6) be a mapping from an IFTS X into an IFTS Y. Then the following
conditions are equivalent if X is an IFSPTy, space:

(i) fisan IFSPG continuous mapping,

(i) f7*(B)isan IFSPGCS in X for every IFCSBinY,

(i) int(cl(int(f (A)))) € f *(cl(A)) for every IFS Ain Y.

Proof: (i) < (ii) is obvious form the Definition 3.1.

(ii) = (iii) Let A be an IFS in Y. Then cl(A) is an IFCS in Y. By hypothesis, f*(cl(A)) is an IFSPGCS in X.
Since X is an IFSPTy, space, f'(cl(A)) is an IFSPCS. Therefore int(cl(int(f *(cl(A))))) € f *(cl(A)). Now
int(cl(int(f *(A)))) < int(cl(int(f (cI(A))))) € f (cl(A)).

(iii) = (i) Let A be an IFCS in Y. By hypothesis int(cl(int(f (A)))) € f *(cl(A))= f *(A). This implies f *(A) is
an IFBCS in X and hence it is an IFSPGCS. Thus f is an IFSPG continuous mapping.

IV. INTUITIONISTIC FUZZY SEMIPRE GENERALIZED IRRESOLUTE MAPPINGS
R.K. Saraf [9] introduced fuzzy SPG-irresolute mappings in fuzzy topological spaces. In this paper we
have introduced intuitionistic fuzzy semipre generalized irresolute mappings and studied some of their
properties.

Definition 4.1: A mapping f: (X, t) = (Y, o) be an intuitionistic fuzzy semipre generalized irresolute (IFSPG
irresolute) mapping if f (V) is an IFSPGCS in (X, 1) for every IFSPGCS V of (Y, o).

Theorem 4.2: If f: (X, 1) = (Y, o) be an IFSPG irresolute mapping, then f'is an IFSPG continuous mapping but
not conversely.

Proof: Let f be an IFSPG irresolute mapping. Let V be any IFCS in Y. Then V is an IFSPGCS and by
hypothesis f (V) isan IFSPGCS in X. Hence f is an IFSPG continuous mapping.

Example 4.3: Let X = {a, b}, Y={u, v} and G, = (X, (0.5, 0.6), (0.5, 0.4)), G,= (y, (0.5, 0.3), (0.5, 0.5)). Then
1={0., G, L.} and o= {0, Gy, 1.} are [FTs on X and Y respectively. Define a mapping f: (X, 1) = (Y, o)
by f(a) =u and f(b) = v. Then fisan IFSPG continuous mapping but not IFSPG irresolute mapping.

Theorem 4.4: Let f: (X, 1) = (Y, 6) and g : (Y, 6) = (Z, ) be IFSPG irresolute mapping. Then g o f: (X, 1)
—(Z, n) is an IFSPG irresolute mapping.

Proof: Let V be an IFSPGCS in Z. Then g (V) is an IFSPGCS in Y. Since f is an IFSPG irresolute, f (g *(V))
is an IFSPGCS in X, by hypothesis. Hence g o f is an IFSPG irresolute mapping.

Theorem 4.5: Let f: (X, 1) = (Y, o) be an IFSPG irresolute mapping and g : (Y, o) = (Z, n) be IFSPG
continuous mapping, then g o f: (X, 1) =(Z, n) is an IFSPG continuous mapping.

Proof: Let V be an IFCS in Z. Then g *(V) is an IFSPGCS in Y. Since f is an IFSPG irresolute mapping,
f (g *(V)) isan IFSPGCS in X. Hence g o fis an IFSPG continuous mapping.

Theorem 4.6: Let f: (X, 1) = (Y, o) be a mapping from an IFTS X into an IFTS Y. Then the following
conditions are equivalent if X and Y are IFSPT,, space:

(i) fisan IFSPG irresolute mapping,

(i) f7(B)isan IFSPGOS in X for each IFSPGOS B in Y,

(i) f *(spint(B)) < spint(f *(B)) for each IFS B of Y,

(iv) spel(f *(B)) < f *(spcl(B)) for each IFS B of Y.

Proof: (i) < (ii) is obvious, since f (A% = (f (A))".
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(i) = (iii) Let B be any IFS in Y and spint(B) € B. Also f *(spint(B)) < f *(B). Since spint(B) is an IFSPOS in
Y, itis an IFSPGOS in Y. Therefore f *(spint(B)) is an IFSPGOS in X, by hypothesis. Since X is an IFSPTy,
space, f *(spint(B)) is an IFSPOS in X. Hence f *(spint(B)) = spint(f (spint(B))) < spint(f *(B)).

(iii) = (iv) is obvious by taking complement in (iii).

(iv) = (i) Let B be an IFSPGCS in Y. Since Y is an IFSPT,,, space, B is an IFSPCS in Y and spcl(B) = B.
Hence f (B) = f "(spcl(B)) 2 spcl(f *(B)), by hypothesis. But f *(B) < spcl(f *(B)). Therefore spcl(f *(B)) =
f 1(B). This implies f "(B) is an IFSPCS and hence it is an IFSPGCS in X. Thus f is an IFSPG irresolute
mapping.

Theorem 4.7: Let f: (X, 1) = (Y, o) be a an IFSPG irresolute mapping from an IFTS X into an IFTS Y. Then
f 1(B) < spint(f *(cl(int(cl(B))))) for every IFSPGOS B in Y, if X and Y are IFSPTy;, spaces.

Proof: Let B be an IFSPGOS in Y. Then by hypothesis f *(B) is an IFSPGOS in X. Since X is an IFSPTy,
space, f *(B) is an IFSPOS in X. Therefore spint(f *(B)) = f *(B). since Y is an IFSPTy, space, B is an IFSPOS
in Y and B < cl(int(cI(B))). Now f *(B) = spint(f *(B)) implies, f *(B) < spint(f *(cl(int(cl(B)))).

Theorem 4.8: Let f: (X, 1) = (Y, o) be a an IFSPG irresolute mapping from an IFTS X into an IFTS Y. Then
f 1(B) < spint(cl(int(cl(f *(B))))) for every IFSPGOS B in Y, if X and Y are IFSPTy, spaces.

Proof: Let B be an IFSPGOS in Y. Then by hypothesis f *(B) is an IFSPGOS in X. Since X is an IFSPTy,
space, f }(B) is an IFSPOS in X. Therefore spint(f *(B)) = f "(B) < cl(int(cl(f *(B)))). Hence f *(B)
spint(cl(int(cl(f (B))))).
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