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I. INTRODUCTION

In 1950, H. Maki et al. [6] introduced the notions of
minimal structure and minimal space. Also they introduced
the notion of my-open set and my-closed set and

characterize those sets using my-cl and my-int operators
respectively. Further they introduced m-continuous

functions [11] and studied some of its basic properties. They
achieved many important results compatible by the general
topology case. Some other results about minimal spaces can
be found in[1, 2, 3,4, 7, 8, 11, 12].

The notion of Myay-closed set and Myay-continuous
function were introduced and studied by M. Parimala [10].

In this paper we introduce Myay-irresolute and Myay (H ).
Further, we obtain some characterizations and properties.

Il. PRELIMINARIES

In this section, we introduce the M -structure and define
some important subsets associated to the A -structure and
the relation between them.

Definition 2.1 [6] Let X be a nonempty set and let
my E P(X7), where P{X7) denote the power set of X. Where
my is an M -structure (or a minimal structure) on X, if @
and X belong to .

The members of the minimal structure my are called my-
open sets, and the pair (X} is called an m-space. The
complement of my-open set is said to be my-closed.

Definition 2.2 [6] Let X be a nonempty set and 1y an J-
structure on X. For a subset A of X, my-closure of A and
my-interior of 4 are defined as follows:

my-cl(A) = N{F:ASF, X—F emy}
my-int(A) = UIF:U S A, Uemy}

Lemma 2.3 [6] Let X be a nonempty set and my an -
structure on X. For subsets 4 and E of X, the following
properties hold:

(@) my-cliX —A) = X —my-int(A)  and  my-
int(X —A) =X — my-cl(4).

(b) If X — A € my, then my-cl(4) = 4 and if 4 € my
then my-int(A) = A my-int(A) = A.

(¢) myu-cllp) =@ , my-cl(X) = X, my-intlp) =@
and my-int(X) = X,

(d) If ASE then my-
cl{A) € my-cl(B) and my-int(A) € my-int(B).

(e) A< my-cllA) and my-int{A) € A,

(F) my-elimyg-cl{A)) = mg-cl(4) and my-int(my-
int(AY) = my-int(A).

(@) my-int(ANB) = (my-int(A))N(my-int(B)) and
(my-int (AU (my-int(B)) €& my-int (A UB).

(h) my-cl(AUB) = (my-cl(A))U(my-cl(B)) and
my-cl{ANEB) € (my-cl{4A)N({mg-cl (B)).

Lemma 2.4 [11] Let (X.my ) be an m-space and A a subset
of X. Then x € my-cl{4) if and only if I'NA = ¢ for
every U7 € my containing x.

Definition 2.5 [8] A minimal structure m; on a nonempty
set X is said to have the property B if the union of any
family of subsets belonging to m belongs to my.

Remark 2.6 [5] A minimal structure my with the property B
coincides with a generalized topology on the sense of
Lugojan.

Lemma 2.7 [2] Let X be a nonempty set and m; an M-
structure on X satisfying the property E. For a subset A of
X, the following property hold:

(a) ..'d.' e m}_r |ff mx-:-ﬂt{ldj:] = .."3.'

() A€ my iffmy-cl(d) = A
(c) my-int(A) € my and my-cl(4) € my,
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Definition 2.8. A subset 4 of an m-space (X, m;]) is called
(a) mye-open set [10] if
A C myint {mxc{{mx:'ﬂt{;fﬂ}) and an mya-
closed set if m;cl {mx:'nt{mxcn.’{ﬁ:] }) c A
(b) my-pre open set [12] if A =myint (m,cl(4)) and
an my- pre closed set if m,cl(myint(4)) € A.
(c) my-semi open set [12] if A cmycl(myint(4))
and an My~ semi closed set
if myint {m}_-c{':ﬂj} c A

Definition 2.8. A subset A of an m-space (X, my) is called

(@) an mg-semi generalized-closed [12] (briefly my-

sg-closed) set if my-scl(A) < U whenever A c U

and U is myg-semi-open in (X, my). The

complement of an my-sg-closed set is called an
my-Sg-open set.

(b) an my- v -closed [10] set if my-scl(A) < U
whenever A < U and U is my-sg-open in (X, my).
The complement of an my- y -closed set is called
an mX- y -open set.

(c) an my- ay -closed [10] set if my-ycl(A) < U
whenever A c U and U is my- a -open in (X, my).
The complement of an - oy -closed set is called
an my - oy -open set.

I1l. PROPERTIES OF ang:r{:i{i'
Definition 3.1. A function f:{X.my} — (¥.my) is called

(@) Myaxw-continuous [10] if fF=(V")
closed in (X,my) for every my-closed set V' of
(¥.my),

(b) Myeu-irresolute if F=(V) is Myaw-closed in
(X, my) for every Myeu-closed set V of (¥, my].

is My ow-

Definition 3.2. A function f:(X,my) —= (¥V.m) is called
M eewr-homeomorphism (briefly M e w (H).) if both f and
F~t areMyaw-irresolute and f is bijective.

Lemma 3.3. Let E = H = (X, my) and let my\H be the
relative m-spaces of H.

(@ If B is Myaw-closed in (X.my]), then E is
Myeaur-closed relative to H.

(b) If B is Mya-closed in a subspace (H. my\H)
and if H is clopen in (X, my].

Note that a subset H of m-space (X.my]) is My v -clopen
if and only if H is open and M,y -closed. We prepare
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some notations. Let f : X — ¥ be a function and H a subset
of (X,my). Let FAH : H — ¥ be the restriction of f to H.
We define a function 7y gyt H = K by ry gep(x) = f(x)
for any x € H, where K = f(H). Then, f\H = jerggp
holds, where j : K — ¥ is an inclusion.

Theorem 3.4. Let H and K be subset of {(X.mz]} and
(¥, my) respectively.

@) If fr(X.my) — (V.my) is Myav-irresolute and if
H is a Myour-clopen subset of (X, ], then the
restriction  f\H : (H, mxy\H) = (¥, my) s
My ry-irresolute.

(b) Suppose that K is a Mymu-clopen subset of
(¥, my). A function K : (X, my) — (K, m,\K)
is  Myauw-irresolute if and only if
Jeki(X,my) = (¥V.m:) is Myeaw-irresolute,
where j : (K, my\K) = (¥, my) is an inclusion.

(c) If f:i(X.my) = (¥imy) is a Myaw . H such that
f(H) = K and K are Mjymw-clopen subset, then
Mgen s (Homy\H) = (K, my\H) is also
My, F,

Proof: (&)} Let F be a My -closed set of (¥, my ). Since
fis Myay-irresolute, (f\H)™* = f~*NH, H is Myay-
closed, (f\H)"*(F) is Myaw-closed in (H.mz\H) by
Lemma 3.3(&}. Therefore f'\H is My u -irresolute.

() Necessity: Let F be a Myaus-closed set of (¥.my).
Then (jok)~(F) =k *(j~1(F)) = k" (FNH) is a
Myoyr-closed in (K.m\K) by Lemma 3.3{a). Therefore
Je k(X my) = (¥Vomy) is Myay-irresolute.

Sufficiency: Let ¥ be a My ey -closed set of (K. m,\ k). By
Lemma 3.3(b),
Gok)™t0V) = k~(j-100) = k~HFNV) = k7L(F) s

Myeyr-closed in (X, my ). Therefore &k is M, ey -irresolute.

(c) First, it suffices to prove n kst (H.my\H) = (K.0\K)
is Myau-irresolute. Let F be a.Mymuys-closed subset of
(¥, my).

(omuxe)” (F) = (F\H)(F) = (F\RDFNK) = F1(F NI = F2(FINK
is Myaw-closed in (H.my\H) and hence jowyggmp is
Myay-irresolute. By (B) ry gp is Myaw-irresolute.

Next we show that vy gep ~*: (K. m\K) = (H.m;\H) is
Myew-irresolute. Since {rH_K.;ﬂ}_l=rH_K,:f—1:, and since
F~t is Myaw-irresolute, then using the first argument
above for £~ we have {m.[.;,:f_\]‘l is Myou-irresolute.
Therefore g g, is a Myaw . H. By using Theorem 3.4, for



a Myomy-clopen subset H of (X.my), we have a
homomorphism called restriction
() i Mpaw, H(X, Himy) = Myaw, H(H, mg\H) as
follows: (rg ¥ (F) =g, for any
f e Myaw, H (X, Himy). To prove that (»,)% is onto we
prepare the following:

Lemma 3.5. (PASTING LEMMA FOR Myay -
IRRESOLUTE FUNCTIONS)

Let (X,my ) be a m-space such that ¥ = 4 U E where 4 and
B are My yr-clopen subsets. Let
fi (A mg\A) = (¥, my)and

g (B, my\B) = (¥, m,) be Myau-irresolute functions
such that fix)} = gix) for every X e AnE. Then the
combination fVg(x) = f(x) for any xeEA and

fVgly) = gly)foranyy € E.

Proof: Let F be Myzu-closed set of (¥. m.). Then
(Fvg)~t(F) = FY(Fugt(F),

FHF) e MyawC(X, my) by using Lemma. It follows
from Theorem 3.17 [13] that F~*(FlUg *(F) is Myaw-
closed in (X.my ). Therefore (fVg)—*(F) is Myau-closed
in (X.m;) and hence fVyg is Moy -irresolute.

Theorem 3.6. If H is a Myxur-clopen subset of (X, my],
then

(rg) i M (I, Himy) = Myaw{HIH, mg\H) is
an onto homomorphism.

Proof. Let k € My cw(H)(H, my\H) . By Theorem 3.4,
Jiok:(H, my\H) = (X, my) is Myaw-irresolute, where
Jo:(H, my\H) — (X.my) is an inclusion. Similarly it is
shown that [y o Lyt (X\H, mu(X\H)) = (X, my) s
Mya-irresolute, where [5:(X\H, my (X\H)) = (X, my)
is an inclusion.

By using Lemma 3.5, the combination
1o RIV(2 o Ly ): (Xomy) = (Komy), say Ky s Myaw-
irresolute. It is easily shown that k;{x} = ki{x) for any
xeH and ky is bijective and
ky = (o kT IV(] 0 Ly ) (Komy) = (Xmy) is also
Myay-irresolute. Therefore k,: (X.my) — (X, my) is the
required Myaw.H and (r,)%(k, ) = k holds and hence
(r,)¥ is onto. We define an equivalence relation R on
Myayw HX, H:my) as follows:

fRh if and only if f(x) = h{x) for any x € H. Let [f] be
the equivalence class of f. Let
H = {f|f e Myaw(H)(X, Him,)and f(x) = x for any x € H}
. Then, H = ker(r,)* and this is normal subgroup of

anw{ﬁ}{}i H;my). The
My p{ﬁ}{}f, H:my)

factor group of
by H is

Myaw (H)X Himy\H = {fHIf € Myaw{H)X, Himg))

,where fH = {u(f. k)| k e H} = [f].

Since (#H)" is onto by Theorem 3.6, then the relation
between the groups Myaw (H)(H, H:my) is investigated
as follows:

Theorem 3.7. If H is My ur-clopen subset of (X, my), then
Myaw (H)(H, mz\H) is isomorphic to the factor group
Myaw (H)H, Hymy\H.

Proof. By Theorem,
(rH : My (HH, Himy) = Myaw(HIH, m\H)
is an onto homomorphism. Thus, we have the required
isomorphism,

Myaw (H)H, ©\H) = Myaw(H)(H, Hmg)\H.

Theorem 3.8. I a: (X, my) — (V. my) is a Myaw (H ) such
that w@(H) =K, then there is an isomorphism,
a#:anw{H}{H, H:m}_-:] — qu@'{ﬂ}{ﬂ, H;my).

Proof. The isomorphism & is defined by
a”(f) =a o f ot Let (X\R. my\R) be the quotient m-
space of (X, m; ) by an equivalence relation & on X and let
m: (X.my) — (AR my\H) be the canonical projection.

Definition 3.9. A space (X, nty ) is called My ur-connected
if X cannot be expressed as the disjoint union of two non-
empty My ceur-closed sets.

Definition 3.10. A function f:({X.my} = (¥, m;) is called
Myaur-closed if f(F) is Mymu-closed in (¥.my) for
every closed set F of (X, my].

Definition 3.11. A space (..} is called T#an w-space
if every My ur-closed set is my-closed.

Theorem 3.12. Let F be a subset of [X'\R, my\R). If
m (X, my) = (AR, m\R) is Myew-closed function and
7~ F) is Mymy-closed in (X, myg), then F is Myay-
closed, where (X. my) is a T* M, & vw-space.

Proof. Let #~*(F) is Myaw-closed in (X.my). Then
n~(F) is closed in (X.my), since (X.my) is T Myaw-
space. Then m(m~*(F))=F is Myaw-closed in
(AR, my\R}), since m is a Myary-closed map.
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Theorem 3.13. If m: (X, my) —= (XA mp\R) is Myoyw-
continuous and the subset F is Mymy-closed
(X\R, mz\R), then m=*(F) is Myaw-closed in (X, my).

Proof. Let F be a closed set in (X' R, m;\R). Then F is
My -closed in [X\R, my\R). Since m is Myoy-
continuous, Then ==*(F} is Myaw-closed in (X, my).

Theorem 3.14. If the bijective map
m (X, my) —= (O\R mg\R) is Myow-continuous and
(X.my) is Mygaw-connected, then (X\R, mz\R) is
M ey -connected.

Proof.  Suppose that (X\R. my\R) is not Moy -
connected. Therefore X'k = AUE, where 4 and E are
Myaw-closed set. Then w=t(4)Jand w~*(B) are Myaw -
closed in (X mz) such that X =mx *(4A)Ur"*(B).
Therefore (X.m;) is not Mymus-connected. It is a
contradiction.  Therefore (X\R., mu\R) is Myaw-
connected.
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