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Abstract: In this paper pgrw-locally closed set, pgrw-locally closed*-set and pgrw-locally closed**-set are introduced. A
subset A of a topological space (X,t) is called pgrw-locally closed (pgrw-Ic) if A=GCF where G is a pgrw-open set and F is a
pgrw-closed set in (X,t). A subset A of a topological space (X,t) is a pgrw-Ic* set if there exist a pgrw-open set G and a closed
set F in X such that A= GCF. A subset A of a topological space (X,t) is a pgrw-Ic**-set if there exists an open set G and a
pgrw-closed set F such that A=GCF.

The results regarding pgrw-locally closed sets, pgrw-locally closed* sets, pgrw-locally closed** sets, pgrw-lc-continuous maps
and pgrw-Ic-irresolute maps and some of the properties of these sets and their relation with other Ic-sets are established.
Keywords: pgrw-Ic, pgrw-Ic*, pgrw-lc**-set, pgrw-sub-maximal space, pgrw-Ic-continuous maps

1. Introduction

According to Bourbakia subset A of a topological space X is called locally closed in X if it is the intersection
of an open set and a closed set in X. Gangster and Reilly used locally closed sets to define LC-Continuity and LC-
irresoluteness. Balachandran, Sundaram and Maki introduced the concept of generalized locally closed sets in
topological spaces and investigated some of their properties.

2. Preliminaries:
2.1 Definition: A subset A of a topological space
(X, 1) is called

i. a semi-open set [4] if A < cl(int(A)) and semi-closed set if int(cl(A)) € A.

ii. a pre-open set [5] if A cint(cl(A)) and pre-closed set if cl(int(A)) € A.
iii. an a-open set [6] if A Cint(cl(int(A))) and a -closed set if cl(int(cl(A)))< A.

iv. a semi-pre-open set (B-open) [7] if Accl(int(cl(A)))) and a semi-pre closed set (B-closed) if
int(cl(int(A)))<A.

V. a regular open set [8] if A = int(clA)) and a regular closed set if A = cl(int(A)).

vi. d-closed [9] if A=cld(A), where cld(A)={xeX : int(cl(U))NA# 6, Ue T and x € U}
vii. Regular semi open [10] set if there is a regular open set U such that U < A ccl(U).
viii. a regular generalized closed set(briefly rg-closed) [11] if cl(A)<U whenever ACU and U is regular open
in X.

iX. a generalized semi pre regular closed (gspr-closed) set [12] if spcl(A)cU whenever ACU and U is
regular open in S.

X. a generalized semi-pre closed set(briefly gsp-closed) [13] if spcl(A) = U whenever ACU and U is open
in X.

Xi. a pre generalized pre regular closed set [14] (pgpr-closed) if pcl(A)< U whenever AcCU and U is rg-open
in X.
Xii. a generalized pre closed (briefly gp-closed) set [3] if pcl(A)<U whenever AcU and U is open in X.
Xiii. a regular w-closed set (rw-closed) [15] if cl(A)<U whenever ACU and U is regular semi-open in S.
Xiv. a #regular generalized closed (briefly #rg-closed) set [16] if cl(A)<U whenever A < U and U is rw-open.
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2.2 Definition: A subset A of a topological space (X, 1) is called a pre generalized regular weakly closed set if
pcl(A)<U whenever A < U and U is a rw-open set [17].

The complements of the abovementioned closed sets are their open sets respectively.

2.3 Definition: Let (X, 1) be a topological space and ASX. The intersection of all closed (resp pre-closed, a-
closed and semi-pre-closed) subsets of space X containing A is called the closure (resp pre-closure, a-closure and
Semi-preclosure) of A and denoted by cl(A) (resppcl(A), acl(A), spcl(A)).

3. pgrw-locally-closed sets

3.1 Definition: A subset A of a topological space (X,t) is pgrw-locally closed (pgrw-Ic) if A=GNF where G is
a pgrw-open set and F is a pgrw-closed set in (X,1).

The set of all pgrw-locally closed subsets of (X,t) is given by PGRWLC(X,1).

3.2 Example: X={1,2,3,4} and 1 ={X, ¢,{1},{2},{1,2}, {1,2,3}}.

rw-open sets are X, ¢,{1},{2},{3},{4},{3,4},{1,2},{1,2,3}.

Pre-closed sets are X, ¢,{3},{4},{3,4},{2,3,4},{1,3,4}.

pgrw-closed sets are X, ¢,{3},{4},{2,3},{3,4},{1,4},{2,4}, {2,3,4}, {1,3,4},{1,2,4}.

The set {2,3}={1,2,3}N{2,3,4} is a pgrw-Ic set where {1,2,3} is pgrw-open and {2,3,4} pgrw-closed.

3.3 Remark: In the space of 3.2 the set{3}={1,2,3}N{3,4} is a pgrw-Ic set where {1,2,3} is pgrw open and
{3,4}, pgrw-closed and also {3}={1,3}N{2,3,4} where {1,3} is pgrw open and {2,3,4} is pgrw-closed. Therefore
G and F are not unique.

3.4 Theorem: subset A of X is pgrw-Ic if and only if its complement A° is the union of a pgrw-open set and a
pgrw-closed set.

Proof: A is a pgrw-Ic set in (X,7).

=A=GNF where G is a pgrw-open set and F is a pgrw-closed set.

= A=(GNF)° = G°UF® where G®is a pgrw-closed set and F° is a pgrw-open set.

Conversely,A is a subset f (X,t) such that A° =GUF where G is a pgrw-open set and F is a pgrw-closed set.
= (A°)°=(GUF)°

= A= G°NF° = F*NG® where F° is a pgrw-open set and GCis a pgrw-closed set.

= Alisapgrw-Ic set.

3.5 Theorem:

i)  Every pgrw-open setin X is pgrw-Ic.

ii) Every pgrw-closed set in X is pgrw-Ic
Proof: i) Aisa pgrw-open setin X.

= A=SANX where A is pgrw-open and X is pgrw-closed.
= As pgrw-Ic.

i) A isa pgrw-closed subset of X.

= A=XNA where X is pgrw-open and A is pgrw-closed.
= A'is pgrw-Ic.

The converse statements are not true.

3.6 Example: In 3.2, the set {2,4}=XN{2,4} is pgrw-Ic, but not pgrw-open.The set {1,3}={1,3}N{1,3,4} is
pgrw-Ic, but not pgrw-closed.

3.7 Corollary: In X
Everyopen set is pgrw-Ic.

i)  every closed set is pgrw-Ic.
Proof: i) Aisopenin X.
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= Aispgrw-open in X.

= Aispgrw-Ic in X.

ii) Aisclosed in X.

= A'is pgrw-closed in X.

= Ais pgrw-Ic in X.

The converse statements are not true.

3.8 Example: In 3.2,{2,4} is pgrw-Ic, but not open and {1,3} is pgrw-Ic, but not closed.
3.9 Theorem: Every locally closed set in X is pgrw-Ic.

Proof: A is a locally closed subset of X.

= A =GNH, Gis an open set and H is a closed set.

= A =GNH,G is pgrw-open and H is pgrw-closed.

= Ais pgrw-Ic in X.

The converse statement is not true.

3.10 Example: In 3.2, the set {2, 4} is pgrw-Ic, but not alc-set.
3.11 Theorem: In X

i)  every locally-8-closed set is pgrw-Ic.

ii)  every regular-locally closed set is pgrw-Ic.
iii) every a-locally closed set is pgrw-Ic.

iv) every #rg-locally closed set is pgrw-Ic.

v)  Everypgpr-locally-closed set is pgrw-Ic.

Proof: i) Aisaldc-setin (X,1).

= A=GNF, G is 5-open and F is 3-closed.

= A=GNF, G is pgrw-open and F is pgrw-closed in X.

= Aisapgrw-Ic setin (X,1).

The other statements may be proved similarly.

The converse statements are not true.

3.12 Example: In 3.2,5-closed sets in X are X, ¢,{3,4}.{2,3,4},
{1,3,4}. The set {2,4} is pgrw-Ic, but not I5c.

3.13 Example: In 3.2, regular-closed sets in X are X, ¢, {2,3,4},{1,3,4}. The set {2,4} is pgrw-Ic, but not
regular-Ic.

3.14 Example:In X = {1,2,3,4}, =={X,$,{2,3},{1,2,3}, {2,3,4}}. a-closed sets in X are X, ¢,{1,4},{1}.{4}.
The set {1,3}=XN{1,3} is pgrw-Ic, but not a-Ic.

3.15 Example: In 3.2 #rg-closed sets in X are X, ¢, {4},

{3,4},{1,4},{2,4},{1,3},{2,3,4}, {1,3,4}. The set {1,2,4}=XN{1,2,4} is pgrw-Ic, but not #rg-Ic.

3.16 Example: In 3.2 pgpr-closed sets in X are X, $,{3}, {4},{3,4},{1,3,4}, {2,3,4}. The set {1,2}={1,2}NX
is pgrw-Ic, but not pgpr-Ic.

3.17 Theorem: In X every pgrw-locally closed set is

i) gp-lc ii) gpr-lc iii) gsp-Iciv) gspr-lc
Proof: i) Ais a pgrw-Ic set in X.

= A=GNH, G is pgrw-open and H is pgrw-closed.
= A=GNH, G is gp-open and H is gp-closed.
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= Aisagp-lcsetin (X,1).
The other statements may be proved similarly.

3.18 Remark: The above results are shown in the following diagram

Regular-Ic set

pgrw-c set

#rg-Ic set

pgpr- Ic set

gs-lc set

gsp-lc set

pgrw-open set

pgrw-closed set

4, pgrw-locally closed*-sets

4.1 Definition: A subset Aof a topological space (X,1) is a pgrw-Ic* set if there exist a pgrw-open set G and a
closed set F in X such that A= GNF.

The set of all pgrw-Ic* subsets of (X,t) is denoted by PGRWLC*(X,1).

4.2 Example: Refer 3.2, {2,3}={1,2,3}N{ b, c, d} is pgrw-locally closed* set, because {1,2,3} is pgrw-open
and {2,3,4} is closed.

4.3 Theorem: Every Ic-set of X is a pgrw-Ic*-set .
Proof: Aisalc-setin X.

= A=GNC, Gis open and C is closed in X.

= A=GNC, G is pgrw-open and C is closed in X.
= Alisapgrw-lc*-setin X.

The converse statement is not true.

4.4 Example: X={1,2,3}, t={X, $.{1}.{2.3}}.

pgrw-closed sets are all subsets of X. The set {1,2}is pgrw-open and {2,3} is closed. Since {2}={1,2}N{2,3}
is a pgrw-lc*-set, but not a Ic-set.

4.5 Theorem: Every pgrw-Ic*-set of X is a pgrw-Ic set.
Proof: Ais a pgrw-Ic*-set in X.

= A=GNC where G is pgrw-open and C is closed in X.
=A=GNC where G is pgrw-open & C is pgrw-closed in X.
= A’is apgrw-lc-set in X.

4.6 Theorem: A subset A of X is pgrw-Ic* iff A= GNcl(A) for some pgrw-open set G.
Proof:A is a pgrwlc*-set in X.

= A=GNF for a pgrw-open set G and a closed set F in X.
AcG and AcF, a closed set.

AcGNcl(A) and cl(A)cF

AcGNcl(A) and GNEl(A)=GNF=A.

=
=
=
= A=GNcl(A).
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Conversely, A = GNcl(A) where G is a pgrw-open set.

= Ais the intersection of a pgrw-open set and a closed set.
= Aispgrw-Ic*.
4.7 Theorem: If for a subset V of X, VU(cl(V))Cis pgrw-open, then V is pgrw-Ic*.
Proof: ¥ subset V of X.
V =VU$

= Vu((cl(V))°’Ncl(V))

= (Vu(cl(V)))N(Vucl(V))

= (Vu(cl(V))°’Ncl(V), because Vccl(V).

So if VU(cl(V))°is pgrw-open, then V is the intersection of a pgrw-open set and a closed set. Therefore V is

pgrw-Ic*.

5.

4.8 Corollary: If for a subset Vof X the set cl(V)-V is pgrw-closed, then A is pgrw-Ic*.
Proof: For any subset V of X

cl(V)-V=cl(V)NV°=((( cl(V))* LV)".

Therefore cl(V)-V is pgrw-closed.

=Vu(cl(V))°is pgrw-open.

= Vs pgrw-Ic*.

pgrw-locally closed**-sets

5.1 Definition: A subset A of (X,7) is a pgrw-Ic**-set if there exists an open set G and a pgrw-closed set F

such that A=GNF.

The set of all pgrw-lc**-sets of (X,t) is denoted by PGRWLC**(X,1).
5.2 Example: Refer 3.2, {1,2}N{2,3,4}={2} is pgrw-locally closed**-set, because {1,2} is open and {2,3,4}

is pgrw-closed.

5.3 Theorem: Every Ic-set of X is a pgrw-Ic**-set.

Proof: A is alc-set X.

= A=GNF where G is open and F is closed in X.

= A=GNF where G is open and F is pgrw-closed in X.

= Alis apgrw-lc**-set in X.

The converse statement is not true.

5.4 Example: X={1,2,3}, t={X, ¢.{1}.{2.3}}.

pgrw-closed sets in X are all subsets of X. The set {3}={2,3}N{3} where {2,3} is open and {3} is pgrw-

closed. So {3} is a pgrw-Ic**-set. But {3} is not alc-set.

5.5 Theorem: Every pgrw-lc**-set in X is pgrw-Ic.
Proof: A is a pgrw-lc**-set in X.

= A=GNF where G is open and F is pgrw-closed.

= A=GNF where G is pgrw-open and F is pgrw-closed.
= A'is a pgrw-lc-set.

The converse statement is not true.

5.6 Example: X={1,2,3}, ={X, ¢,{1}.{1,3}}

3448



Relations of Pre Generalized Regular Weakly Locally Closed Sets in Topological Spaces

pgrw-closed sets are X, ¢,{2},{3}.{2,3}.{1,2} is apgrw-Ic set, but not pgrw- Ic**.

5.7 Remark: The following diagram shows the relation between Ic-set, pgrw-Ic-set, pgrw-Ic*-set and pgrw**-

set.

pgrw-Ic*-set
lc-set pgrwilc-s<
pgrw-Ic*-set
5.8 Theorem:

i) If AePGRWLC*(X, 1) and B is closed in (X, 1), then ANBe PGRWLC*(X, 7).
i) If AePGRWLC**(X, 1) and B is open in (X, 1), then ANBe PGRWLC**(X, 1).
Proof: i) AePGRWLC*(X, 1) and B is closed in X.

= A =PNF where P is a pgrw-open set and F is a closed set in X and B is closed.
=ANB=(PNF)NB =PN(FNB), where P is pgrw-open and
(FNB) is closed.
—ANBe PGRWLC*(X, 1).
i) AePGRWLC**(X, 1) and B is open in X.
=A=PNF where P is an open set and F is a pgrw-closed
set in X and B is open.
=ANB=(PNF)NB=(PNB)NF, where (PNB) is open and F is pgrw-closed.
—ANBePGRWLC**(X,1).
5.9 Theorem: If every pgrw-closed set is closed in (X, 1), then PGRWLC (X, 1) = LC(X, 7).

Proof: obvious.

6. pgrw-lc-continuous maps
6.1 Definition: A map f: (X,1)—(Y,0) is called pgrw-lc-continuous(pgrw-Ic -continuous, pgrw-Ic” -
continuous resp.) if V¥ Veof (V)ePGRWLC(X,1), (FH(V)ePGRWLC*(X 1), f}(V)e

PGRWLC**(X,1) resp.)

6.2 Example: For (X,7) refer 3.2, Y={1,2,3,4} o ={Y, ¢, {1,2}, {3,4}}. Define a map f by f(1)=2, f(2)=3,

f(3)=4, f(4)=1. Pre-images X, ¢,{1,4},{2,3} of oc-open sets belong to PGRWLC(X,t) (PGRWLC*(X,7),
PGRWLC**(X,1)). So f is a pgrw-lc continuous (pgrw-lc -continuous, pgrw-lc**-continuous) map.

6.3 Theorem:

i)  Every pgrw-Ic*-continuous function is pgrw-Ic- continuous.
ii)  Every pgrw-Ic**-continuous function is pgrw-Ic- continuous.
Proof: i) A map f is pgrw-lc*-continuous.

=VVeo, (V) ePGRWLC*(X,1).

=VVeo, (V) ePGRWLC (X,1).
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= fis pgrw-Ic-continuous.
Similarly (ii) may be proved.
6.4 Theorem:

i) If f is alc-continuous function, then f is pgrw-lc-continuous (pgrw-Ic*-continuous, pgrw-lc**-
continuous).

ii)  If fisldc-continuous, then f is pgrw-lc-continuous.

iii) I fis regular-lc-continuous, then f is pgrw-lc-continuous.

iv)  If fis #rg-lc-continuous, then f is pgrw-Ic-continuous.

v) Iffis a-lc-continuous, then f is pgrw-Ic-continuous.

Proof: i) A map f is Ic-continuous.

=>VVeosf(V)eLC (X,1).
=>VVeof(V)ePGRWLC (X,1)

= fis pgrw-Ic-continuous.

Similarly, the other statements may be proved.
The converse statements are not true.

6.5 Example: For (X,t) refer 3.2, Y={1,2,3,4}, o ={X, ¢,{1}.{3.4}.{1,3,4}. Define a
map f by f(1)=2, f(2)=4, f(3)=1, f(4)=3. Pre-images X, ¢,{3},{2,4},{2,3,4} of c-open sets are pgrw-Ic in X. So fis
pgrw-Ic continuous.

d-closed sets in X are X,¢,{3,4}.{2,3,4},{1,3,4}.
Regular-closed sets in X are X,¢, {2,3,4},{1,3,4}.
a-closed sets in X are X,$,{2},{1,2},{2,3,4}.

The set {3,4} is c-open. f*({3,4})={2,4} is

i)  notalc-set. Therefore fis not lc-continuous.

i) notaldc-set. Therefore fis not Idc-continuous.

iii) nota regular-lc-set. Therefore f is not regular-lc-continuous.

iv) not a a-lc-set. Therefore, f is not a-lc-continuous.

6.6 Example: Consider the spaces in 6.5,  #rg-closed sets in X are X, $,{4},
{3.4},{1,4}{2,4}.{1,3},{2,3,4},{1,3,4}. Define a map f:(X,1)—(Y,0) by f(1)=1, f(2)=3, f(3)=2, f(4)=4. Pre-
images ofc-open sets are X, ¢, {1}, {2, 4}, {1, 2, 4} which are pgrw-Ic-sets. So f is pgrw-Ic-continuous. But
{1,3,4} is c-open and f1({1,3,4}) ={1,2,4} is not #rg-Ic set. Therefore f is not #rg-lc-
continuous.

6.7 Theorem: If fis pgrw-Ic-continuous, then it is
i) gp-lc-continuous. ii) gpr-lc-continuous.
iii) gsp-Ic-continuous  iv) gspr-Ic-continuous
Proof: i) A map fis pgrw-Ic-continuous.
=>VvVeof }(V)ePGRWLC (X,1) .
=VVeof?(V)eGPLC (X,1).
= fis gp-lc-continuous.
Similarly the other statements may be proved
6.8 Theorem: If X is a door space, then every map i is
i pgrw-lc-continuous.
ii. pgrw-Ic*-continuous
iii. pgrw-Ic**-continuous

Proof : i) X isadoor space and f is a map.
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=VA ¢ of'(A) is either open or closed in X.
=VA ¢ of'(A) is either pgrw-open or pgrw-closed in X.

=VA e of {(A)=FY(A)NX where £ (A) is pgrw-open and X is pgrw-closed or f*(A) = XNf(A) where X is
pgrw-open and f*(A) is pgrw-closed.

=VAecf(A) is a pgrw-Ic set in X.

= fis pgrw-Ic-continuous.

Similarly the other statements may be proved.

6.9 Theorem: IfX is pgrw-sub-maximal, then every function f is pgrw-Ic”-continuous.
Proof: X is a pgrw-sub-maximal space.

=>PGRWLC"(X,1) = P(X), the power set of X.

= for any map ff *(V)ePGRWLC"(X,1) YVCY.

= (V) ePGRW-LC"(X,1) VVeo.

= fis pgrw-Ic -continuous.

6.10 Corollary: If X is pgrw-sub-maximal, thenevery function f is pgrw-Ic-continuous.
Proof: obvious.

6.11 Theorem: If f is a pgrw-lc-continuous (resp. pgrw-Ic*-continuous, pgrw-Ic**-continuous) map and g is a
continuous map, then goi:(X,t)—(Z,n) is pgrw-lc-continuous (resp. pgrw-Ic*-continuous, pgrw-Ic**-continuous).

Proof: g is continuous and f is pgrw-lc-continuous.

=vn-openset U eZ g*(U) is openin (Y,o) and (g (U)) is pgrw-Ic in X.
=Vvn-open set U € Z (gof) *(U))) is pgrw-Ic in X.

=gof:(X,t1)—>(Z,n) is pgrw-Ic-continuous.

Similarly the other statements may be proved.

6.12 Definition: A function g is sub-pgrw-lc*-continuous if there is a basis B for (Y,os) such that
f1(U)ePGRWLC*(X,1) VUep.

6.13 Example: For (X,t) and pgrw-open sets in X refer 3.2.

Y={1,2,3}, o={Y, ¢, {1}.{2}.{1.2}}; B={Y, ¢.{1},{2}} is a basis for (Y, o). Define a function f by f(a)=3,
f(2)=1, f(3)=2, f(4)=3. Pre-images of elements of  are X, ¢, {2}, {3} and are pgrw-Ic* sets. So f is sub-pgrw-Ic*-
continuous.

6.14 Theorem: If f is sub-Ic-continuous, then it is sub-pgrw-Ic*-continuous.
Proof: Follows from LC(X,t)c PGRWLC( X,1).
The converse statement is not true.

6.15 Example: For (X,7) refer 3.2, Y={1,2,3}, o ={Y, ¢, {1}.{2}.{1,2}}; B={Y, ¢.{1},{2}} is a basis for o.
Define a function f:X—Y by f(1)=3, f(2)=1, f(3)=2, f(4)=3. Pre-images of elements of B are X, ¢,{2},{3} and are
pgrw-lc*-sets. So f is sub-pgrw-lc*-continuous. Then f is not sub-lc-continuous, because {2} ep, f1({2})={3} is
not a Ic-set in X.

6.16 Theorem: If f is pgrw-Ic*-continuous, then it is sub-pgrw-Ic*-continuous.
Proof:f is pgrw-lc*-continuous.

= Veof(V)ePGRWLC*(X,1).

= Vep, abasis, (V) )e PGRWLC*(X,t), because Bco.

= fis sub-pgrw-Ic*-continuous.
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6.17 Theorem: If f is sub-pgrw-lc*-continuous, then there is a sub-basis S for (Y,o) such that f*(V)e
PGRWLC*(X, 1), V VeS.

Proof: If f is sub-pgrw-Ic*-continuous, then there is a basis p for (Y,o) such that i *(U)ePGRWLC*(X,t) for
each Uep. Since B is also a sub-basis for (YY,o) the proof is obvious.

6.18 Remark: The composition of a sub-pgrw-Ic*-continuous function and a continuous function need not be
a sub-pgrw-Ic*-continuous.

Proof: Take a sub-pgrw-Ic*-continuous function f which is not pgrw-Ic*-continuous. Hence there is a set Veo
such that (V) epgrw-lc*(X,1). Let n={Y, ¢, V}. Then n is a topology on Y and the identity function g
is continuous. But the composition gof:(X,t)—(Y,n) is not sub-pgrw-Ic*-continuous.

7. pgrw-Ic-irresolute maps

7.1 Definition: A map f:(X,t)—(Y,o) is called pgrw-Ic irresolute if Vpgrw-lc-set V in Y. £(V) is pgrw-Ic in
X.

Similarly pgrw-lc*-irresolute and pgrw-lc**-irresolute functions are defined.
7.2 Example: X={1, 2, 3}=Y, t={X, ¢, {1}, {1, 3 }}; o ={Y, ¢,{1}.{2,3}}.

pgrw-closed sets in X are X, ¢,{2},{3}.{2,3}. pgrw-closed sets in Y are all subsets of Y. Define a map
f:X—>Y by f(1)=2, f(2)=3, f(3)=1. fis pgrw-Ic-irresolute.

7.3 Theorem: A map fis

i. pgrw-irresolute = f is pgrw-Ic-irresolute.
ii. pgrw-Ic-irresolute= f is pgrw-Ic-continuous.
iii. pgrw-Ic*-irresolute = f is pgrw-Ic*-continuous.
iv. pgrw-Ic**-irresolute = f is pgrw-lc**-continuous.
Proof: v map f and for sets U, FeY,

f1(UNF) = FHU)NFL(F).

i) Ve PGRW-LC(Y,c) and f ispgrw-irresolute.

= V = UNF for a pgrw-open set U and a pgrw-closed set F and

(V) = £1(U) NFY(F), £ (V) is pgrw-open and f *(F) is pgrw-closed in (X,).

=VVe PGRW-LC (Y,5), f1(V)ePGRW-LC(X,1).

=f is pgrw-Ic-irresolute.

i) Veo and fis pgrw-Ic-irresolute.

= VePGRW-LC(Y,o) and f is pgrw-Ic-irresolute.

= f1(V) € PGRW-LC (X,1).Thus ¥Ve o, (V) e PGRW-LC (X,1). Therefore f is pgrw-Ic-continuous.
Similarly (iii) and (iv) follow.

7.4 Example: In 7.2, f is pgrw-Ic-irresolute. As {16} is pgrw-closed in Y and f({2}) = {1} is not pgrw-closed
in X. So fis not pgrw-irresolute.

7.5 Theorem: If X is a door space, then every map f is pgrw-Ic-irresolute.
Proof: X is a door space and f is a map.

= f(A) is either open or closed VA in Y.

= f(A) is either pgrw-open or pgrw-closed VAIn Y.

= fY(A) = f}(A) N X where f*(A) is pgrw-open and X is pgrw-closed or f1(A) = X NF*(A) where X is
pgrw-open and f*(A) is pgrw-closed. Thus VA in Y, f(A) is pgrw-Ic in (X,7) and sov VePGRW-LC(Y,c), f
Y(A) is pgrw-Ic in (X,7). =fis pgrw-Ic-irresolute.

7.6 Theorem: fand g are two functions.

fand g are pgrw-Ic-irresolute
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=gof is pgrw-Ic-irresolute.

f is pgrw-Ic-irresolute and g is pgrw-lc-continuous
=gof: (X,7) = (Z,n) is pgrw-Ic-continuous.

Proof: i) The functions g and f are pgrw-Ic-irresolute.
=VVePGRW-LC(Zn), g {(V)ePGRW-LC(Y,o) and
(g (V))ePGRW-LC(X,1).

=VVePGRW-LC(Z 1), (9of) (V) ePGRW-LC(X,1).
=gof:(X,t1)—>(Z,n) is pgrw-Ic-irresolute.

ii) g is pgrw-lc-continuous and f is pgrw-Ic-irresolute.
=VvVen, g (V)e PGRW-LC(Y,o) and

(g Y(V) ePGRW-LC(X,1)

=VVen, (gof) }(V)ePGRW-LC(X,7)

=gof:(X,t) =>(Z,n) is pgrw-Ic-continuous.

7.7 Theorem: f and g are two functions.

i)  fand g are pgrw-Ic*-irresolute

=gof is pgrw-Ic*-irresolute.
ii)  fis pgrw-Ic*-irresolute and g is pgrw-lc*-continuous
=gof is pgrw-Ic*-continuous.

Proof: Similar to7.6.
7.8 Theorem: fand j are two functions.
i)  fand g are pgrw-Ic**-irresolute

=gof is pgrw-Ic**-irresolute.

ii)  fis pgrw-Ic**-irresolute and g is pgrw-Ic**-continuous
=gof is pgrw-Ic**-continuous.

Proof: Similar to7.6
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