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1 Introduction

The concept of rough set theory was studied by Pawlak [7] and he introduced the idea of
lower approximation, upper approximation and boundary region of a subset of the universe.
Carmel Richard and et al. [6] presented the concept of Nano topology in this year 2013. The
Micro topology was introduced by Sakkraiveeranan Chandrasekar [8] and he also studied the
concepts of Micro pre open and Micro semi-open sets. Ibrahim [4,5] introduced Micro -open
sets and Micro -closed sets in Micro topological spaces. Recently Anandhi and Balamani [1]
initiated the concept of Micro -generalized closed sets in Micro topological spaces and also
they have studied the properties of Micro separation axioms related to Micro -generalized
closed sets in Micro topological spaces.

In this paper we introduce a new class of function called pgm —continuous function and study
some of their properties.

2. Preliminaries

In this paper, (Q, NV, M) denote the Micro topological spaces, where = tg(X) , M = pur(X)
and MTS denote micro and micro topological space respectively. For a subset P of a space ,
cl,(P) and int, (P) denote the closure of P and the interior of P respectively.

Definition 2.1.[8] Let (U,tgr(X)) be a Nano topological space. Then pgr(X) ={NU
(N"Nnw:N,N" € tg(X)} and p # (X)) and pr(X) is called the Micro topology on U with
respect to X. The triplet (U, tr(X), ug(X)) is Micro topological space and Micro open sets
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termed as the elements of pg(X) and Micro closed set termed as complement of a Micro
open set.

Definition 2.2. Let Micro topological space (2, V', M). A subset of A is

I. Micro-g-closed, if cl,(A) €L,A < LandL is Micro-open in U.[5]

il. Micro-ag-closed, if acl,(A) €L,A < LandL is Micro- open in U.[3]
iii. Micro-ga-closed, if acl,(A) € L,A < LandL is Micro- a- open in U.[3]
iv. Micro-sg-closed, if scl,(A) € L,A < Land L is Micro- s- open in U.[2]
v. icro-gs-closed, if scl,(A) € L,A < LandL is Micro-openin U.[2]
vi. Micro-g*-closed, if cl,(A) € L,A < Land L is Micro- g-open in U.[9]

Definition 2.3.[10] Let (X, tTr(A), ug(A)) and (Y, t'g (A), u'r(A)) be two Micro topological
spaces. A functionf: X — Yis called Micro-generalized continuous function if f=1(B) is
Micro g-closed set in X for every Micro-closed set B in Y.

3 Micro pgm -continuous

Definition 3.1. Let (Q,N,M) and (¥,N’,M") be two MTS’s . Then a mapping f: Q - Wis
ugm -continuous if the inverse image of every Micro closed set in W is closed in Q.

Example 3.2. Let Q = {p;, 2, P3, P4} With /R = {{p1},{p3}, {p2p4}} . Let X = {py,p,} S
Q, then tr(X) = {U, @, {p1},{P1, P2, P4}, {P2,P4}}. If ={ps} , then the micro topology

HR(X) = {.Q, (P, {p1}, {pB}' {p1: p3}l {pZ' p4}' {pz: p3r p4}' {pl' pZ' p4} . Let Y =
{d1,42,93, 94} With ¥/R = {{q:},{q3},{d294}} . Let X' = {q1,q2} € ¥, then T'r(X) =
{¥,0,{q1},{d1,92, 941, {92, 94}} - If o= {qs}, then HrX) =

{Q,¢,{q1},{a3}, {91,493}, {d2, 94}, {d2, 93,94}, {41, 92, q4}. Let f: Q - ¥ be a function
define as: f(p1) = qq1, f(p2) = q2.,f(p3) = qs3,f(ps) = qu IS ugm -continuous.

Theorem 3.3. Every Micro- 1 -continuous is pgm -continuous but not conversely.

Proof. Let f: Q — W is Micro- m -continuous. let V be Micro-closed in W. Then f~1(V) is
Micro-  -closed in © and therefore f~1(V) is ugm -closed in Q. Hence f is ugm -continuous.

Example 3.4. In Example 3.2, Let f: Q — W be a function define as: f(p;) = q4, f(p2) =
qz,f(p3) = qs3,f(ps) = q4 IS pugm —continuous not Micro m- continuous because

f7{d1,493,94} = {p1, pP3, pPs}nOtin Q.

Theorem 3.5. Every pgm -continuous is Micro- g -continuous but not conversely.

Proof. Let f: Q — W is ugm-continuous. let V be closed in W . Then f~1(V) is pygm -closed
in  and therefore f~1(V) is Micro- g -closed in Q. Hence f is Micro- g -continuous.

Example 3.6. In Example 3.2, Letf: Q — W be a function define as: f(p;) = q4, f(p2) =
q2,f(p3) =qs,f(py) = q4 IS Micro-g-continuous not pgm —continuous  because

f71{q1,42} = {p1,p2}notinQ.
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Theorem 3.7. : A function f: Q — W is pgm —continuous if and only if the inverse image of
every Micro-closed set in W is pgm -closed in Q.

Proof. Suppose that the function f: Q — W is pgm -continuous. Let Q be a Micro-closed set
in W. Then the complement ¥ — Q is Micro open set in W. Since f is pugm -continuous,
f71 (¢ —Q)is ugm -opensetin Q. Butf (¥ — Q) = ¥ — f~1(Q) is ugm -open set in Q.
So f~1(Q) is ugm -closed in Q.

Conversely, assume that the inverse image of every Micro closed set in W is pgm -closed in
Q. Consider a Micro open set P in W. Then ¥ — P is Micro closed set in ¥. By hypothesis
f~1(¢ — P)is ugm -closed in Q. But f"Y(¢ — P) = ¥ — f~1(P)is pgm -closed in Q.
Therefore f~1(P) is ugm -open in Q. Hence f is ugm-continuous function.

Theorem 3.8. Let (Q, N, M), (¥, N’,M")and (Y,N",M"") be three MTS. If f: Q — Wisa ugm
-continuous function and g: W — Y be a Micro continuous function theng = f: Q - Y
IS ugm -continuous function.

Proof. Let Q be a Micro closed set in Y. Since by g is Micro continuous function, then g=1(Q)
is Micro closed set in W. Since fis ugm -continuous function, then f=1(g=1(Q)) is pgm -

closed set in Q but (g - H7'(Q) = (f* = g7'(Q) =f""(g7'(Q). Thus (g *~ H'(Q
is ugm closed setin Q. Hence g - fis pgm continuous function.

Theorem 3.9. Let f: Q — W be a pgm -continuous function, then for every subset P of Q,
f(ugm cl(P)) < cl(f(P)).

Proof. Let f: Q@ — W be a pgm-continuous function and P be any subset of (. Then
cl,(f(P)) is a Micro closed set in W. Since f is pgm -continuous, f~*(cl,(f(P))) is pgm -
closed in Q . Since f(P) S clu(f(P)), then P < f~(cl,(f(P))) . Therefore, f~*(cl, (f(P))) is
Micro closed set containing P. By the definition of pgm-closure, pgmcl,(P) €
f=1(cl, (f(P))) which implies that f(ugmcl,(P)) < cl,(f(P)).

Definition 3.10. Let (Q,N,M)and (¥,N’,M")be two Micro-topologicalspaces. A
functionf: Q — Wis called ugm -continuous at a point p € Q if for every Micro open set K
containing f(p) in ¥, there exist a ugm -open set L containing p in ¥, such that f(K) € L.

Theorem 3.11. f: Q — W is pgm -continuous iff f is pgm continuous at each point of .

Proof. Let f: Q - W be pgm continuous, a € 0 and H be a Micro open set in Q
containing f(a). Since f is Micro-continuous, f~1(H) is Micro open in Q containing a. Let =
f~1(H), then f(G) € H and f(a) € G. Hence fis continuous at a.

conversely, suppose that f is micro- continuous at each point of H . let H be a Micro -open in
Q , if f71(H) = @then it is Micro-open. So let f~1(H) # ¢ . Take any a € f~1(H), then
f(a) € H. Since f is Micro-continuous at each point, then there exist a Micro-open set G,
containing a such that f(G,) € H, let G = (G, : a € f"1(H)). Claim : G = f~1(H) if
x € f71(H) thenx € Gy € G. hence G = f~1(H). Since G is Micro-open, by definition
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3.10., G is micro open and hence G = f~1(H) is micro-open for every Micro-open set H in
Q. Hence f is Micro-continuous.

4 Micro- pgm irresolute function

Definition 4.1. Let (Q,N,M) and (¥,N’,M") be two MTS’s. Then mapping f: Q - ¥ s
pgm - irresolute if the inverse image of every pgmn-closed set in W is pgm-closed in Q.

Example 4.2. Let Q = {p;, p2, Pz, P4} With /R = {{p1},{p2}, {p3p4}} . Let X = {py,p3} S
Q, then tr(X) = {U, @, {p1},{P1,P3 P4}, {P3 P4}}. If ={p;} , then the micro topology

MR(X) = {.Q, (P, {p1}; {pZ}' {p1'p2}'{p3»p4}» {pz,p3,p4}, {pl' p3' p4} LEt Y =
{d1,92, 93,92} With W/R = {{q1},{q3},{9294}} . Let X' = {q;,q3} & ¥, then T'r(X) =
{¥,0,{q1},{d91,93,94},{d3,q4}} - If W o= {q2}, then WrX) =

{Q,¢,{q1},{d2},{d1,92},{93, 94}, {d2, 93,94}, {d1, 93,94} Let f: Q@ - ¥ be a function
define as: f(p;) = qq, f(p2) = q2,f(p3) = qs,f(ps) = qa is ugm —irresolute function.

Theorem 4.3. Letf: Q - Wand g: ¥ — O be two pgmn —irresolute functions. Then their
compositiong - f: Q — ©isa pgm -irresolute function.

Proof. Follows from the definitions.

Theorem 4.4. Let f: Q — W be a pgm -irresolute function and g: ¥ — © be a pgm-
continuous function. Then their composition g o f : Q — ® is a pgm -continuous function.

Proof. Let V be any closed set in ©. Since g is pgm -continuous, g~*(V) is pgm -closed in ¥.
Since f is pgm -irresolute, f~1(g71(V)) = (g = H~Y(V) is pgm-closed in Q. Hence g -
f: Q - ©isapgm-continuous function.

Theorem 4.5. If f: Q — Wis bijective, Micro open and pgm-continuous, then f is pgm -
irresolute.

Proof. Let P be a pgm-closed set in W. Let f~1(P) € G, where G is Micro open in Q .
Therefore, P € f(G) holds. Since f(G) is Micro open and P is pgm -closed in ¥, then P €
f(G). Hence f~1(P) € G. Since f is ugm —continuous and P is Micro closed in ¥, f-1(P) <
G. That is., pgm -closed in Q. Hence f is ugm -irresolute.
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