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Abstract: In this paper we introduce a new class of
mg-continuous mapping and studied some of its basic
properties.We obtain some characterizations of such
fuctions. Moreover we define subminimal structure and
further study certain properties of mg-closed sets.
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1. Introudction

Semi-open sets, preopensets, α -open sets, β -open sets
and δ -open sets play an important part in the researches
of generalisations of continuity in topological spaces. By
using these sets several authors introduced and studied
various types of non-continuous functions. Certain of
these non-continuous functions have properties similar
to those of continuous function and they hold in many
part parallel to the theory of continuous functions. Fur-
ther the analogy in their definitions and result suggests
the need of formulating a unified theory in the setting of
functions.

In 1961, Levin [10] introduced the concepts of semi-
continuous functions. Neubrunnova [14] showed that
semi-continuity is equivalent to quasi continuity due to
Maicus [14]. In 1973, Popa and San [21] introduced
the concept of weakly quasi-continuous functions. Weak
quasi continuity is implied by both quasi-continuity and
weak continuity which are independent of each other. It
is shown in [16]that weak quasi-continuity is equivalent
to semi weak-continuity in the sense of Costovici[4] and
weak semi-continuity in the sense of Arya and Bhamini[1]
and kar and Bhattacharyya[11]. Many properties of
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weakly quasi continuity are studied in [10],[11], [16],
[18],[20] and [51]. In 1985, Jankovic [9] introduced the
notion of almost weakly continuous functions. It is shown
that in [23] that almost weak continuity is equivalent to
quasi pre-continuity due to Paul and Bhattacharya [26].
Further properties of almost weakly continuous functions
are studied in [8],[26],[28]and [23]. Noiri[17] introduced
the notion of weakly α-continuous functions several prop-
erties of weakly α -continuous functions are studied in
[17],[30],and [31]. Moreover, Popa [24] introduced and
studied weakly β-continuous functions. Di maio and
Noiri [6] introduced and studied the notion of quasi ir-
resolute functions. Some properties of quasi-irresolute
functions are studied by [7] and [25]. The notion of
quasi preirresolute function is introduced and studied in
[27]. As other generlisations of weak continuity there
are almost s-continuity [19], Pθ -continuity [5] and P -
continuity [29].

Balachandran et al [2] introduced the concept of genral-
ized continuous maps and gc-irresolute maps on a topo-
logical space .Charber[3] investigated open-closed maps.
Nagaveni [15] introduced wg-closed sets continuous maps
in topological spaces. Valeriu Popa [32] introduced on
m-continuous fucntion.

In this paper, we introduce a new class of mg-continuous
functions as a function defined between sets satisfying
some minimal conditions and we obtain some characteri-
sations of such functions. Moreover we define subminimal
structure and study further properties of mg-closed sets.

2. Preliminaries

Defintion 2.1 [32]: A subfamily mX of the power set
P(x) of a nonempty set X is called a minimal sturcture(
briefly m-structure) on X if ϕ ∈ mX and X∈ mX .

Remark 2.2 [32]: Let (X, τ) be a topological
space.Then the families τ , SO(X), PO(x), α(X), β(X),
δ(X), δSO(x) and SR(x) are all m-structure on X.

Definiton 2.3 [32]: Let X be a nonempty set and mX an
m-structure on X. For a subset A of X, the mX closure of
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A and the mX interior of A are defined in [13] as follows:

(1)mX − cl(A) = ∩{F : A ⊂ F,X − F ∈ mX}

(2)mX − int(A) =
⋃
{F : U ⊂ A,U ∈ mX}

Remark 2.4 [32]: Let (X, τ) be a topological space and
A a subset of X. If mX = τ [Respectively SO(X), PO(X),
α(X), β(X), δPO(X), SR(X)] then we have

(1)mX−cl(A) =cl(A)[resScl(A), P cl(A), αcl(A), βcl(A),
δPcl(A), δScl(A), S(θ)cl(A)]
(2) mX−int(A) = int(A)[resSint(A), P int(A), αint(A),
βint(A), δSint(A), s(θ)int(A)]

Lemma 2.5 [13]: Let X be a nonempty set and mX a
minimal structure on X. For subsets A and B of X the
following hold.

(1) mX -cl(X-A) =X− (mX − int(A)) and mX − int(X−
A) = X − (mX − cl(A))

(2)if (X − A) ∈ mX then mX − cl(A) = A and if A ∈
mX then mX − int(A) = A

(3)mX − cl(ϕ) = ϕ, mX − cl(X) = X, mX − int(ϕ) =
ϕ and mX − int(X) = X

(4) ifA ⊂ B then mXcl(A) ⊂ mXcl(B) and mX −
int(A) ⊂ mX − int(B)

(5)A ⊂ mX − cl(A) and mX − intA ⊂ A

(6)mX − cl(mX − cl(A)) = mX − cl(A) and mX −
int((mX − int(A) = mX − int(A)

Lemma 2.6 [32]: Let X be a nonempty set with minimal
structure mX and A be a subset of X. Then x∈ mX −
cl(A) if and only if U∩A 6= φ for every U∈ mX containing
X.

Proof: Necessity: suppose that there exist U ∈ mX

containing S such that U ∩A = ϕ. Then A⊂ X −U and
X-(X-U)= U ∈ mX . Then mX − cl(A) ⊂ X − U . Since
X ∈ U we have X /∈ mX − cl(A).

Sufficiencey: suppose that X /∈ mX −cl(A).There exsit
a subset F of X such that X-F∈ mX , A⊂ F and X/∈ F

Then there exsist X − F ∈ mX containing X such that
(X − F ) ∩A = ϕ.

3.mg-Continuous Functions

Definition 3.1: A function f : (X, mX)→ (Y, mY )
is said to be mg-continuous if f−1(V) is mg-closed in

(X, mX) for every mg-closed V in (Y,mY ).

Therorem 3.2: If a map f : (X, mX)→ (Y, mY ) from a
minimal space (X, mX) into a minimal space (Y, mY ) is
m-continuity [15] then it is mg-continuous but not con-
versely

Proof: Let f : (X, mX) → (Y,mY ) be m-continuous .

Let F be any closed set in (Y, mY ) . Then the inverse
image f−1(F) is closed in (Y, mY ). since every closed
set is mg-closed set f−1(F) is mg-closed set in (X, mX).
Therefore f is mg-continuous
The converse of the above theorem need not be true from
the following example.

Example 3.3: Let X = {a, b, c}, τ = {ϕ, {a}, X}, Y =
{p, q} and σ = {ϕ, {p}, Y }. Let f : (X, τ) → (Y, σ) be
defined by f(a) = f(c) = q, f(b) = p. Then f is m-
continuouis. But f is not mg-continuous. Since for the
open set G = {p} in (Y, mY ) f−1(a) = {b} is not open in
(X, mX).

Theroem 3.4: Let f : (X, mX)→ (Y,mY ) be a mapping
from a minimal space (X, mX) into a minimal space
(Y, mY ) The following statements are equivalent (a) f is
mg-continuous (b) the inverse image of each open set in
(Y, mY ) is g-open in (X, mX)

Proof: Assume that f : (X, mX) → (Y, mY )is mg-
continuous Let G be open in (Y, mY ) Then Gc is closed
in (Y, mY ). Since f is mg-continuous f−1(Gc)is mg-
closed in (X, mX) But f−1(Gc) = X − f−1(G). Thus
X − f−1(G)is mg-closed in X and so f−1(G) is mg-open
in (X, mX). Therefore (a) implies (b)

conversely Assume that the inverse image of each open
set in (Y, mY ) is mg-open in (X, mX). Let F be any
closed set in (Y,mY ).

By assumption, f−1(F c) is mg-open in (X, mX). But
f−1(F c) = X − f−1(F ). Thus X − f−1 (F) is mg-
open in (X, mX). Therefore f is mg-continuous. Hence
(b)implies (a). Therefore (a) and (b) are equivalent.

Defintion 3.5: A non empty set X with a minimal struc-
ture (X, mX ) is said to be mg-T2 if for each distincit
points x, y ∈ X there exist u, v ∈ mX containing x and y
respectively such that u ∩ v = ϕ

Theorem 3.6 : If f : (X, mX) → (Y,mY ) is a
m-continuous injection and (Y, mY ) is mg- T2 then
(X, mX) is mg- T2.
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Proof: Let x, y be any distinct points of X. Then f(x) 6=
f(y) since (Y, mY ) is mg-T2. There exist a disjoint sets
u, v in mY cotaining f(x) and f(y) respectively. Since f
is m-continuous there exist G, H ∈ mX containing x, y
respectively such that f(G) ⊂ U and f(H) ⊂ U . This
implies that G ∩H = ϕ. Hence X is mg-T2.

Theorem 3.7: Let X and Z be any minimal spaces
and Y be T1/2 space. Then the composition g ◦ f :
(X, mX) → (Z,mZ) of the mg-continuous maps f :
(X, mX) → (Y, mY ) andg : (Y,mY ) → (Z,mZ) is also
mg-continuous.

Proof: Let F be closed in (Z,mZ). Since g is mg-
continuous, g−1(F ) is mg-closed in (Y,mY ) But (Y, mY )
is T1/2 and so g−1(F ) is closed. Since f is mg-
continuous, f−1(g−1(F )) is mg-closed in (X, mX). But
f−1(g−1(F )) = (g ◦ f)−1(F ). Therefore g ◦ f is mg-
continuous. The following example shows that the above
preposition need not be true if y is not T1/2.

Example 3.8: Let x = y = z = {a, b, c}. Let
τ = {φ, a, {a, b}, X}σ = {φ, {a}, {b, c}, X}
η = {φ, {a, c}, z}. Let f : (X, mX)→ (Y,mY ) be defined
by f(a) = c, f(b) = band f(c) = c. Letg : (Y, mY ) →
(Z,mZ) be the identity map. Then f and g are mg-
continuous. But g◦f is not mg-continuous. Since F = {b}
is closed in (Z,mZ). g−1(F ) = F and f−1(F ) = F is
not mg-closed in (X,mX). Therefore g ◦ f is not mg-
continuous. Regarding the restriction of a mg-continuous
map . We have the following
Theorem 3.9: Let f : (X, mX) → (Y, mY ) be a mg-
continuous map from minimal space (X, mX) into a min-
mal space (Y, mY ) and H be a closed subset of X. Then
the restriction f/H : H → (Y, mY ) is mg-continuous.
Where H is endowed with subminimal structure.

Definition 3.10: Let (X, mX) be a minimal space. Let
A ⊂ X be subset of X. Consider a minimal structure
µA of A, then the space (A,µA) is called the subminimal
space of (X, mX).

Let F be any closed subset in (Y, mY ) since f is mg-
continuous f−1(F ) is mg -closed in (X, mX) In chapter
4, the intersection of a closed set and a mg-closed set is
mg-closed set. Thus if f−1(F ) ∩ H = H1 and H1 is a
mg-closed set in (X, mX). Since (f/H)−1(F ) = H1. It
is sufficient to show that H1is mg-closed in H. Let G1 be
any open set of H such that G1 ⊃ H1. Let G1 = G ∩H
where G is open in (X,mX). Now H1 ⊃ G∩H ⊂ G since
H1 is mg-closed in (X, mX). H−

1 ⊂ G Now clH(H1) =
H1 ∩ H ⊂ G ∩ H = G1where clH(A)is the closure of a
subset A(cH) in a subminimal H ofX. Therefore f/H is

mg-continuous.

Remark 3.11: In the above preposition, the assumption
of the closedness of H cannot be removed as seen from
the folowing example

Example 3.12: Let (X, mX) and (Y, mY ) and f be as
in y = {p, q}

X = {a, b, c} τ = {φ, {a}, X} and σ = {φ, {p}, Y } Let
f : (X, mX)→ (Y, mY ) be defined by f(a) = f(c) =
{q}f(b) = {p}. Now H = {a, b} is not closed in X. Then
f is mg-continuous but the restriction f/H is not mg-
continuous. Since for the closed set F = {q}in(y, my)
f−1(F ) ={a,c} and f−1(F ) ∩H = {a} is not mg -closed
in H

4. mg- Compact set

Definition 4.1: A non empty set X with a minimal
structure mX is said to be mg-compact if for every cover
of X by sets of mX has finite subcover.
A subset K of a nonempty set X with a minimal struc-
ture mX is said to be mg-compact if every cover K by
subset of mX has a finite subcover
Theroem 4.2: if f : (X, mX)→ (Y, mY ) is mg-
continuous function and K is an mg-compact set of
(X, mX) then f(K) is mg-compact

Proof: Let {vi : i ∈ I} be any cover of f(k) by sets of mY

For each x ∈ X, there exist i(x) ∈ I such that f(x) ∈ vi(x)

since f is mg-continuous there exist U(x) ∈ mX contain-
ing x such that f(U(x)) ⊂ vi(x) The family {v(x) : x ∈
k}is a cover of k by sets of mx. Since K is mg-compact,
there exist a finite number of points sayx1, x2....xn in k
such that k ⊂

⋃
{U(xk) : xk, 1 ≤ k ≤ n} Therefore we

obtain f(K) ⊂
⋃
{f(U(xk) : xk ∈ K, 1 ≤ k ≤ n} ⊂⋃

{vix(k) : xk ∈ K1 ≤ k ≤ n} this shows that f(k) is
mg-compact
Definition 4.3: A function f : (X, mX)→ (Y, mY )
is said to have strongly mg-closed graph if for each
(x, y) ∈ (X × Y ) − G(f), there existv ∈ mX contain-
ing x and V ∈ mY such that [UXmY − cl(v)]∩G(f) = ϕ
[respectively [UXV ] ∩G(f) = φ]
Lemma 4.4: A function f : (X, mX) → (Y, mY ) has a
strongly mg-closed graph (respectively mg-closed graph)
if and only if for each (x, y) ∈ (X×Y )−G(f) there exist
U ∈ mXcontaining x and v ∈ mY containing y such that
f(U) ∩mY − cl(V ) = φ(respectively f(v) ∩ V = φ)
Thereoem4.5 if f:(X,mX)→ (Y,mY ) is mg-continuous
function and (Y,mY ) is
mY g-T2 then G(f) is strongly mg-closed
Proof: suppose that (x,y)∈(X × Y)-G(f). Then y 6=
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f(x)since Y is mY g−T2there exist disjoint sets V and W
in mY -containing y and f(x) respectively By Lemma 2.6,
We have mY − cl(V ) ∩W = φ since f is mg-continuous
there existU ∈ mXcontining x such that f(U) ⊂ W . This
implied that f(U) ∩mY − cl(V ) = φ and by lemma 4.4 ,
G(f) is strongly mg-closed.

5. mg-Closed sets

Therem 5.1: The intersection of two mg-closed set is
mg-closed set in (X, mX).

Proof: Let A and B be any two mg-closed sets in
(X, mX). To prove A ∩ B is mg-closed set. Let G be
mX -open set such that A ∩ B ⊆ G ⇒ A ⊆ GandB ⊆ G
Since A and B are mg-closed sets, mX − cl(A) ⊆ G and
mX − cl(B) ⊆ G mX − cl(A) ∩mX − cl(B) ⊆ G Hence
mX − cl(A ∩B) ⊆ G

Correlloary 5.2: If A is mX -closed and B is mg-closed
in (X,mX) then A ∩B is mg-closed in (X, mX)

Proof: Let A be any mX -closed set and B is mg-closed
set To prove A∩B is mg-closed set in (X, mX) Let G be
mX -open set such that A∩B ⊆ G ⇒ A ⊆ G and B ⊆ G
since A is mX -closed set, mX -cl(A)=A [32] mX -cl(A)⊆
G. —–(1) since B is mg-closed set, mX -cl(B)⊆ G.—(2)
From (1) and (2) we get mX − cl(A) ∩mX − cl(B) ⊆ G.
Hence mX -cl(AnB)⊆ G. Remark 5.3: The union of
two mg-closed set is not mg-closed set as seen from the
following example

Example 5.3: Let X= {a,b,c} with minimal structure
mX= {φ,{a},{b}{a,c},{b,c}} then the sets {a} and {b}
are mg-closed sets in (X,mX). But the Union {a,b} is
not mg-closed set in (X, mX)

References

[1] Arya,S.P. and Bhamini.M.P , Some weaker forms of
semi continuous functions Ganita 33 (1982), 124-134

[2] Balachandran;K.Sundaram,P. and Maki;H.On gen-
eralized continuous maps in topological spaces
mem.Fac.Sci.Kochi Univ. Maath: 112 (1991);5-13

[3] Chaber, J.Remark on open-closed mappings.
Fund.Math 74 (1972),197-208

[4] Castovici.GH Other elementary properties of the
mappings of topological spaces, Bul.inst.Palisthehn-
Iasi, Sct.I 26(30) (1980), 19-21

[5] Debray.A , Investigations of some properties of
Topology and certain Allied Strucutres; Ph.D The-
sis, Univ. of Calcutta, 1999.

[6] Di Maio.G and Noiri.T, Weak and strong forms of ir-
resolute functions, Suppl Rend.Circ.Mat.Palermo(2)
18 (1988), 255-273

[7] Dontchev.J and Ganster.M, Some comments onθ-
irresolute and quasi-irresolute functions, Serdica
Math.J.21 (1995),67-74

[8] Jafari.S and Noiri.T, Decompositions of S-
continuous Far East J.Math.Sci special vol (1997),
part II, 253-256

[9] .Jankovic.D.S, θ-regular spaces, Internat. J.Math.Sci
8 (1985) 615-619

[10] kar.A, Properties of weakly semi-continuous func-
tions, Soochow J.Math.15 (1989), 65-77

[11] Kar.A and Bhattacharyya.P, Weakly semi-
continuous fuctions, J. Indian Acad.Math.8
(1986),83-93

[12] Levin.N,Semi-open sets and semi-continuity in topo-
logical spaces, Amer.math.Monthly 70 (1963), 36-41

[13] Maki.H ; On generalizing semi open and preopen sets
Report for meeting on topological spaces Theory and
its Applications, August 1996, Yasturshiro college of
Technology, Pp.13-18

[14] Marcus.S Surles functions quasi continuous au sens
de S.Kempisty, colloq.Math.8 (1961),47-53

[15] Nagaveni.N Studies on generalization of home-
morphisms in topological space, Ph.D, Thesisis
Bharathiar University coimbatore (1999)

[16] Noiri.T Properties of some weak forms of continuity,
Internat.J.Math.Math.Sci 10 (1987), 97-111

[17] Noiri.T, Weakly α-continuous functions, Inter-
nat.J.Math.Math.Sci 10 (1987), 483-490

[18] Noiri.T, A note on weakly quasi continuous func-
tions, Internat.J.Math.Math.Sci 12(1989), 413-415

[19] Noiri.T, B,Ahamad and Khan.M, Almost S-
continuous functions, Kyungpook Math.J. 35 (1995),
311-322

[20] Park.J.H and Ha.H.Y A note on weakly quasi con-
tinuous functions,Internat.J.Math.Sci 19(1996), 767-
772

Proceedings of the International MultiConference of Engineers and Computer Scientists 2009 Vol I
IMECS 2009, March 18 - 20, 2009, Hong Kong

ISBN: 978-988-17012-2-0 IMECS 2009



[21] Popa.V and Stan.C, On a decomposition of
quasi continuity in topological spaces(Romanian),
Stud.Cerc.Math.25 (1973), 41-43

[22] Popa.V and Noiri.T On weakly quasi continuous
functions, Glanik.Mat.24 (144) (1989) 391-399

[23] Popa.V and Noir.T, Almost weakly continuous func-
tions, Demanstratio Math.25 (1992) 241-251

[24] Popa.V and Noiri.T, weakly β-continuous functions,
Anal.Univ.Timisoara, Ser.Mat.Inform.32 (1994), 83-
92

[25] Popa.V Some properties of quasi-irresolute
functions, Uni.Bacau.Stud.carc.Stillin.ser.Mat.5
(1995),83-87

[26] Pal.M.C and Bhattacharaya, Feeble and strong
forms of preirresolute functions Bull.Malaysian
Math.Soc(2) 19 (1996),63-75

[27] Paul.R and Bhattacharya, Quasi-pre continuous
functions, J.Indian Acad.Math.14 (1992), 115-126

[28] Paul.R and Bhattacharaya, Properties of quasi-
precontinuous functions, Indian J.Pure Appl.Math
27 (1996), 475-486

[29] Porter.J and Thoma.J, On H-closed and Minimal
Hausdorff spaces, Trans.Amer.Math.Coc.138 (1969),
159-=170

[30] Rose.D.A A note on Levine’s Decomposition of con-
tinuity, Indian J.Pure Appl.Math.21 (1996), 985-987

[31] Sen.A.K and Bhattacharya, On weakly α-continuous
functions, Tamkang J.Math.24 (1993),445-460

[32] Valeriu.Popa and Takashi Noiri, On M-continuous
functions Anal.uni ’Dunarea De, Jos” Galati, Ser.
Mat. Fiz. 18 (23)(2000), 31-41

[33] Valeriu.Popa and Takashi Noiri, A uni-
fied theory of weak continuity for functions,
Rend.Circ.Mat.Palermo(2), 51 (2002), 436-464.

� � � � �

• R.Parimelazhagan completed his under graduate
and postgraduate study at st.Joseph college Trichy.
Later he acquired M.Phil degree from Bharathiar
University, Coimbatore and qualified himself in B.Ed
from Annamalai University, Chidambaram India.
His major field of studies Mathematics throughout

higher education. He has part in 13 years of teach-
ing experience as a Lecturer, Senior Lecturer, As-
sistant Professor and Head of the department (Sci-
ence and Humanities/Applied Sciences). Currently
he is working at Karpagam college of Engineering,
Coimbatore, Tamil Nadu, India. He has published
17 books in Engineering Mathematics and presented
research papers in national and international confer-
ences.He is member of MISTE, ISCA and CSI.
E.Mail: pari tce@yahoo.com

• Nagaveni. N received the B.Sc., M.Sc and B.Ed de-
grees in Mathematics from Bharathiar University,
India in 1985,1987 and 1988 respectively. M.Phil de-
gree from Avinashilingam University, India in 1989
and M.Ed degree from Annamalai University, India
in 1992. And Ph.D degree in the area of Topology
in Mathematics from Bharathiar University, India in
2000. Since 1992, She has been with the department
of Mathematics coimbatore Institute of Technology,
Coimbatore Tamil Nadu, India where she is currently
as Assistant Professor. She is engaged as a research
supervisor and her research interests includes Topol-
ogy, Fuzzy sets and continuous function, data min-
ing, distributed computing, Web mining and privacy
preservalign in data mining. She is the member in
Indian Science congress Association (ICSA). she has
been presented many research papers in the annual
conference of ICSA. She has been published many
papers in the international and national Journals.

• Gangadharan SAI SUNDARA KRISHNAN received
the M.Sc. degree in Mathematics in 1993, the
M.Phil degree in Mathematics in 1994 from Madu-
rai Kamaraj University and Ph.D. degree 2006 from
Bharathiar University Coimbatore. He worked as
a Lecturer in Mathematics at Maharaja Engineer-
ing College, Coimbatore in the period 1994 -1999.
In January 1999, he joined PSG College of Tech-
nology, Coimbatore as a Lecturer in Mathematics
in Mathematics and Computer Applications Depart-
ment subsequently he was promoted as Selection
Grade Lecturer in 2006. Currently he is the pro-
gramme co-ordinator for M.Sc Applied Mathematics
Programme.He has participated and presented pa-
pers in national and international conferences. Un-
der his supervision, 4 candidates were doing Ph.D.
degrees in the fields of General Topology and Opera-
tion Topology. To his credit, he has published more
than 7 research papers

Proceedings of the International MultiConference of Engineers and Computer Scientists 2009 Vol I
IMECS 2009, March 18 - 20, 2009, Hong Kong

ISBN: 978-988-17012-2-0 IMECS 2009


