[Balasubramanian, 2(4): April, 2013] ISSN: 2277-9655

| JESRT

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & RESEARCH
TECHNOLOGY

Almost Contra-Pre-Open and Almost Contra-Pre-Closed M appings
Dr. Balasubramanian.S.
Assistant Professor, Demif Mathematics, Government Arts College(A), Ka-639 005, Tamilnac,
India
Abstract
The aim of this paper is to introduce and studydbecepts of almost con-pre-open and almost con-
pre-closed mappings.

Keywords: Open set, Closed set, &p mag Closed map, Contra-Pre-Open Map, Contra®losed Map, Almos
Contra-Pre©pen Map and Almost Con-Pre-Closed Map.

AM S Classification: 54C10, 54C08, 54Cl.

I ntroduction

Mappings plays an important role in the study ofdexm mathematics, especially in Topology .
Functional analysis. Open and closed mappingsmreesuch mappings which are studied for differgpés$ of oper
and closed sets by various mathematician the past many years. N.Biswas, discussed aboubpemimapping
in the year 1970, A.S.Mashhour, M.E.Abc-Monsef and S.N.EDeeb studied preopen mappings in the year :
and S.N.EPeeb, and I.A.Hasanien defind and studied aboutlgsed mappings irhe year 1983. Further As
kumar sen and P. Bhattacharya discussed abc-closed mappings in the year 1993. A.S.MashhourHa&aneir
and S.N.El-Deeb introduced-open and’]-closed mappings in the year in 1983, F.Cammarot BMNoiri
discussed about semipogen and semip-clsoed mappings in the year 1989 and G.B.Navalathiér verified few
results about semipreclosed mappings. M.E.Ak-Monsef, S.N.EIPeeb and R.A.Mahmoud introducJ-open
mappings in the year 1983 and Saeid Jafari aN@ifi, studied aboup-closed mappings in the year 2000. C.
Baker, introduced Contrapen functions and con-closed functions in the year 1997. M.Caldas and .Baker
introduced contra preemiopen Maps in the year 2000. Inspired with tleeseepts and iinteresting properties w
in this paper tried to study a new variety of oped closed maps called almost co-pre-open and almost con-
preclosed maps. Throughout the paper X, Y means ogixdl spaces (X5) and (Yg) on which no separatic
axioms are assured.

Preliminaries

Definition 2.1: AQJ X is said to be

a) Regular open[pre-open; sewmpen; a-open; B-open] if A = int(cl(A)) [AOint(cl(A)); AO cl(int(A)); AO

int(cl(int(A))); AD cl(int(cl(A)))] and regular closed[p-closed; semi-closedp-closed; B-closed] if A =

cl(int(A))[cl(int(A)) O A; int(cl(A))T A; cl(int(cl(A))) O A; int(cl(int(A)))O Al

b) g-closed[rg-closed] if cl(A)YU[rcl(A) OU] whenever AJU and U is open[epen] in X an g-open[rg-open] if

its complement X - A is g-closed[esed]

Definition 2.2: A functionf:X-Yis said to b

a) continuous[resp: senuentinuous, -continuougif the inverse image of every open set is opesfr semi opetr
regular open] and gentinuous [resp: -continuous] if the inverse image of every closeitis g-closed. [resp:
rg-closed].

b) irresolute [resp: irresolute] if the inverse image of every semi ofressp: regular open] set is semi open. [re
regular open].

c) open[resp: semi-open; popen] if the image of every open seX is open[resp: senoper; pre-open] inY.

d) closed[resp: semi-closed¢clesed] if the image of every closed set is cldsesp: semi closed, regular clost

e) contra-open[resp: contra seppen; contra p-open] if the image of every open setXris closed[resp: ser-
closed; pre-closed] iM.

f) contra closed[resp: contra seohdsed; contra p-closed] if the image of every closed seiX is open[resp:
semi-open; pre-open] M.
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g) Remark 1: We have the following implication diagrams for opmis and closed sets.
semi-open- - [3-open semi-closed. - [-closed
1 1 1 1
r-open- open- o-open- pre-open r-closed closed- a-closed- pre-closed

Definition 2.3: X is said to be T[r-T ] if every (regular) generalized closed set is @tag closed.

Almost Contra Pre-Open Mappings
Definition 3.1: A functionf: X- Y is said to be almost contra popen if the image of every r-open se¥iis pre
closed inY.

Example 1: LetX=Y={a, b, c};t ={@, {a}, X}; o ={¢g, {a}, {a, b}, Y}. Let f:X- Y be defined(a) = c,f(b) = a
andf(c) = b. Therf is almost contra-pre-open and contra-pre-open.

Example2: LetX=Y={a, b, c}; 1 ={g, {a}, {b}, {a, b}, X}; o ={q {a}, {b}, {a, b}, Y}. Assumef: X-Y be the
identity map. Theifiis not almost contra-pre-open.

Note 1: We have the following implication diagram among tipen maps.
€S.0.- - - - » —» Ccp.0
! !
al.cs.o-» - - - - alcB.o
1 1
Al.c.r.o - - - al.c.o.- al.cao.o. - al.c.p.o.
1 1 1
cro- - - -C0.» » C0.0.-> - C.p.O. None is reversible.

Theorem 3.1: Every contra-pr@pen map is almost contra-pre-open but not conlerse
Proof: Let AOX be r-open= A is open= f(A) is pre-closed inY. sincef:X-Y is contra-preopen. Hencd is
almost contra-pre-open.

Example 3: LetX =Y ={a, b, c};t ={@, {a}, X}; o ={@, {a}, {a, b}, Y}. Let f:X- Y be defined(a) = a,f(b) = c
andf(c) = b. Therf is almost contra-pre-open but not contra-ppen.

Theorem 3.2:
(i) If RC(Y) = PCY{Y) thenf is almost contra r-open iffis almost contrare-open.
(i) If PC(Y) = RC(Y) thenf is almost contrapen ifff is almost contrare-open.

(iii) If PC(Y) = aC(Y) thenf is almost contra-open ifff is almost contrare-open.
Proof: Follows from note 1 and remark 1.

Theorem 3.3: If f is open[r-open] and is contrapre-open therg o f is almost contrare-open.
Proof: Let AcX be r-open= f(A) is open[r-open] ir¥ = g(f(A)) = g o f(A) is preclosed inZ. Hencegof is almost
contrapre-open.

Corallary 3.1: If f is open[r-open] and is contraopen[contra-open] thergof is almost contra prepen.

Theorem 3.4: If f is almost contra open[almost contra-r-open] gnd preclosed therg o f is almost contra-pre
open.

Proof: Let AcX be r-open in X= f(A) is closed[r-closed] in ¥= g(f(A)) = g*f(A) is preclosed in Z. Hencge f is
almost contra prepen.

Theorem 3.5; If f is almost contra open[almost contra-r-open] gilr-closed themof is almost contra-prepen.

Proof: Let ASX be r-open in X= f(A) is closed in Y= g(f(A)) is r-closed in Z= g(f(A)) = g*f(A) is preclosed in
Z. Hencege f is almost contra prepen.
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Theorem 3.6: If f: X Y is almost contra prepen then [#(A)) O f(4)
Proof: Let AOX andf. X-Y be almost contra pr@pen. Therf(4) is preclosed inY andf(A) O f(4). This
implies pEA)) O p((4) -~ (1)
Sincef(A) is preclosed inY, p(f(4))=f(4) - (2)
Using (1) & (2) we have pA))= f(4) for every subset A oX.

Remark 2: Converse is not true in general as shown by theviiig example.

Exampled: LetX=Y={a, b, c}t = {@ {a}, {a, b}, X} o ={g, {a}, {b}, {a, b}, Y}. Let f: XY be the identity
map. Then @#(A)) O f(4) for every subset A of. Butf is not contra-pre-open sintiga}) = {a} is not pre-closed.

Example5: LetX=Y={a, b, c}t ={q@, {a}, {b}, {a, b}, X} o ={q, {a}, {b}, {a, b}, Y}. Let f: X- Y be the identity
map. Then @d(A)) O f(A) for every subset A ok. Butf is not almost contra-preopen sirf¢@}) = {a} and f({b}) =
{b} are not pre-closed.

Corollary 3.2: If f:X- Y is almost contra-open then @(A)) O f(A).
Theorem 3.7: If f:X- Yis almost contrgre-open and AlX is openf(A) is TyeClosed inY.

Proof: Let AOX andf:X- Y be almost contra prepen= p(f(A)) O f(4) (by theorem 3.6.3> p({(A)) O f(A) since
f(A)= f(4) as A is open. BU(A) O p(f(A)). Therefore we haviA) = p(f(A)). Hencef(A) is TyeClosed inY.

Corollary 3.3: If f:X- Y is almost contra-open, therf(A) is Tye-Closed inY if A is r-open set irX.

Theorem 3.8: :X - Y is almost contra prepen iff for each subset S ¥fand each r-closed set U containinlfS),
there is an pr@pen set V off such that § V andf (V) O U.

Proof: Assumef:X - Y is almost contra prepen. Let 1Y and U be an r-closed setXfcontainingf(S). ThenX-
U is r-open inX andf(X-U) is preclosed inY asf is almost contra prepen and V¥- f(X-U) is preopen inY. f (S)
0 U= SOf(U) = SOV andf (V) = £ X(Y-f(X-U)) = f (V- £ (f (X-U)) = (V)-(X-U) = X-(X-U) = U

Conversely Let F be r-open ¥1 = F° is r-closed. Then™(f (F9) O F-.
By hypothesis there exists an fpen set V of, such thaf (F°) O V andf *(V)>Fand so F1 [f }(V)]°. Hence V
Of(F)Of[f V)] 0V= f(F) O V= f (F)=V°. Thusf (F) is preclosed inY. Thereforef is almost contra pre
open.

Remark 3: Composition of two almost contpae-open maps is not almost confna-open in general.

Theorem 3.9: Let X, Y, Z be topological spaces and every-plesed set is-open inY. Then the composition of
two almost contrgre-openf[almost contre-open] maps is almost confpae-open.

Proof: (a) Let f:X-Y and gY—Z be almost contra prepen maps. Let A be any r-open seXi> f (A) is pre
closed inY= f (A) is r-open inY (by assumption} g(f (A)) = gof(A) is preclosed inZ. Thereforeg o f is almost
contrapre-open.

(b) Let :X-Y and g¥Y-Z be almost contra prepen maps. Let A be any r-open seiXim> f (A) is r-
closed inY = f (A) is preclosed inY= f (A) is r-open inY (by assumption} g(f (A)) is r-closed inZ = gof(A) is
pre-closed inZ. Thereforegof is almost contrgre-open.

Theorem 3.10: Let X, Y, Z be topological spaces and Y is discrete topoldégipace inY. Then the composition of
two almost contr@re-openf[almost contre-open] maps is almost confpae-open.

Theorem 3.11: If f:X- Y is g-open, g¢— Z is contrapre-open andY is Ty, [r-Ty] theng o f is almost contrare-
open.

Proof: (a) Let A be an r-open set X Thenf(A) is g-open set iy = f (A) is open inY asY is Ty, = g(f(A)) =
gof(A) is preclosed inZ sinceg is contra preopen. Hencgof is almost contrare-open.
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(b) Let A be an r-open set M Thenf(A) is g-open set ir¥ = f (A) is r-open inY asY isr-Ty,= g(f(A))
isr-closed inZ sinceg is contrar-open= g of (A) is preclosed inZ. Hencegof is almost contr@re-open.

Theorem 3.12: If f:X- Yis rg-openg:Y - Z is contrapre-open andY is r-Ty,,, thengof is almost contrgre-open.
Proof: Let A be an r-open set M. Thenf(A) is rg-open inY = f(A) is r-open inY sinceY isr-Ty, = g(f(A)) =
gof(A) is preclosed inZ. Hencegof is almost contrare-open.

Corollary 3.4

@) If :X>Yis g-open,g:Y-Z is contraopen[contrar-open] andY is Ty, [r-Ty4 thengof is almost contra pre-
open.

(ii) If :X-Y is rg-open, df - Z is contrapre-open [contrar-open] andY is r-Tyj,, thengof is almost contra pre-
open.

Theorem 3.13: If f: XY, g:Y—Z be two mappings such thgtf is contrapre-open then the following statements
are true.

a) If f is continuousrf-continuous] and surjective thgris almost contrpre-open.

b) If f is g-continuous, surjective aixdis Ty, theng is almost contrgre-open.

c) If fis rg-continuous, surjective andis r-Ty, theng is almost contrare-open.

Proof: (a) Let A be an r-open set 1= f*(A) is open inX = (g o )(f*(A)) = g(A) is preclosed inZ. Henceg is
almost contrgre-open.

(b) Let A be an r-open set M= f*(A) is g-open inX = f'(A) is open inX[sinceX is Ty;] = (g 0 f)(F(A)) = g(A)
is preclosed inZ. Henceg is almost contrgre-open.

(c) Let A be an r-open set M= f'(A) is rg-open inX = f'(A) is r-open inX[sinceX is r-Ty;] = (g o H)(F(A)) =
g(A) is preclosed inZ. Henceg is almost contr@re-open.

Corollary 3.5: If :X-Y, gY-Z be two mappings such thgof is contraopen [contra-open] then the following
statements are true.

a) If f is continuousr-continuous] and surjective thgris almost contra pre-open.

b) If fis g continuous, surjective axds Ty, theng is almost contra pre-open.

c) If fis rg-continuous, surjective aixdis r-T4,, theng is almost contra pre-open.

Theorem 3.14: If f:X- Y is almost contrgpre-open and A is an open setXfthenfa:(X, T(A)) - (Y, o) is almost
contrapre-open.

Proof: (a) Let F be an r-open setAn Then F = A E for some open set E ¥fand so F is open M = f(F) is pre
closed inY. Butf(F) =fa(F). Thereford, is almost contrpre-open.

Theorem 3.15: If f:X- Y is almost contr@re-open,X is Ty, and A is g-open set of thenf,:(X, T(A)) - (Y, 0) is
almost contrgre-open.

Proof: Let F be an r-open set i Then F = AE for some open set E &fand so F is open K = f(F) is pre
closed inY. Butf(F) =f5(F). Thereford, is almost contrpre-open.

Corollary 3.6: If f:X- Y is almost contrapen[almost contrae-open]
(i) and A is an open set &fthenfa:(X, 1(A)) - (Y, 0) is almost contrgre-open.
(i) Xis Ty and A is g-open set of thenf,:(X, T(A)) - (Y, 0) is almost contr@re-open.

Theorem 3.16: If f; X;-Y; be almost contrgre-open for i =1, 2. Lef: XxX; - Y1xY, be defined a$(xy,x0) =
(f1(x0),f2(X2)). Thenf: X;xX5 - Y1XY, is almost contrgre-open.

Proof: Let UixU, O X;xX, where Y is r-open inX; for i = 1,2. Therf(UxU,) = f1(Uy) x fo(U,) is preclosed set in
Y1xY,. Thenf(U;xU,) is preclosed set irY;xY,. Hencef is almost contrare-open.

Corollary 3.7: If fi: X;-Y; be almost contrapen [almost contrecopen] for i =1,2. Lef: X;xX, - Y;1xY> be defined
asf(xq,Xo) = (f1(X1),f2(X2)), thenf: X;xX5 - Y1xY, is almost contra pre-open.
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Theorem 3.17: Let h:X- X;xX, be almost contrpre-open. Letfi:X- X; be defined a#(x)=(x3,x) andfi(x) = x.

Thenf;: X X;is almost contrgre-open for i =1, 2.

Proof: Let U; be r-open in X, then Ux X5 is r-open in Xx X,, andh(Ux X,) is preclosed in X. Bufy(U;) = h(U;x
X,), therefore, is almost contr@re-open. Similarly we can show thiatis also almost contqare-open and thuf: X
- Xj is almost contrpre-open fori =1, 2.

Corollary 3.8: Let h: X- X;xX, be almost contrapen [almost contre-open]. Leffi: X X; be defined ab(x) = (X,
Xo) andfi(x) = x. Thenf;: X X;is almost contra pre-open for i =1,2.

Almost Contra Pre-Closed M appings

Definition 4.1: A functionf; X- Y is said to be almost contra priwsed if the image of every r-closed seiiiis
pre-open inY.

Example6: LetX =Y ={a, b, c};t ={@, {a}, X}; o ={¢g, {a}, {a, b}, Y}. Let f:X- Y be defined(a) = c,f(b) = a
andf(c) = b. Therf is almost contra-pre-closed and contra-pre-closed.

Example7: LetX=Y={a, b, c}; 1 = {g, {a}, {b}, {a, b}, X}; o ={q {a}, {b}, {a, b}, Y}. Assumef: X-Y be the
identity map. Theifiis not almost contra-pre-closed.

Note 2: We have the following implication diagram among tosed maps.
cS.C.» - » - - - cf.c
! !
al.cs.c- - - - - alcf.c
1 1
Al.c.r.c -~ - - al.c.c.- al.co.c. - al.c.p.c.
1 1 1
cr¢c- - - » CC.-» - C0.C.» - C.p.C. None is reversible.

Theorem 4.1: Every contra-prelosed map is almost contra-pre-closed but not esaly.
Proof: Let AOX be r-closed= A is closed= f(A) is pre-open inY. sincef:X- Y is contra-preclosed. Hencé is
almost contra-pre-closed.

Example 8: LetX =Y ={a, b, c}; 1 ={@, {a}, X}; o ={@, {a}, {a, b}, Y}. Let f:X- Y be defined(a) = a,f(b) = c
andf(c) = b. Therf is almost contra-pre-closed but not contra-@osed.

Theorem 4.2:

(i) If RO(Y) = POYY) thenf is almost contra r-closed iffis almost contrare-closed.
(i) If PO(Y) = RO(Y) thenf is almost contralosed ifff is almost contrpre-closed.
(ii)If PO(Y) = aO(Y) thenf is almost contrar-closed ifff is almost contrpre-closed.

Proof: Follows from note 2 and remark 1.

Theorem 4.3: If f is closed[r-closed] angis contrapre-closed thery o f is almost contrpre-closed.

Proof: Let AcX be r-closeds f(A) is closed[r-closed] ir¥ = g(f(A)) = gof(A) is preopen inZ. Henceg o f is
almost contrare-closed.

Proof: Let ASX be r-closed in X= f(A) is closed in Y= g(f(A)) is ra-open in Z= g(f(A)) = g-f(A) is preopen in
Z Hencege f is almost contra prelosed.

Theorem 4.4: If f is almost contra closed[almost contra-r-closed] gis preopen therg o f is almost contra-pre
closed.
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Proof: Let AcX be r-closed in X= f(A) is open in Y= g(f(A)) = g-f(A) is preopen in Z. Hencee f is almost
contra preclosed.

Corollary 4.1:
(i) If fis closed[r-closed] anglis contraclosed[contra-closed] thergof is almost contrgre-closed.
(ii) If fis almost contra closed[almost contra-r-closed]@is open[r-open] theg o f is almost contra pre-closed.

Theorem 4.5: If f: X~ Y is almost contra prelosed, therfi(A°)O p(f(A))°

Proof: Let AQl X be r-closed anft X — Y is almost contra prelosed gives(A°) is preopen in Y and(A°)Of(A)
which in turn gives #(A°)°0 pf(A))° - - - (1)

Sincef(A°) is preopenin Y, pf(A%))° =f(A%) - - - - - - - - oo e e e oo - - )

combining (1) and (2) we ha¥gA°)0 p(f(A))° for every subset A of X.

Remark 4: Converse is not true in general as shown by theviiig example.

Example 9: LetX=Y={a, b, c}t1 = {@ {a}, {a, b}, X} o ={g, {a}, {b}, {a, b}, Y}. Let f: XY be the identity
map. Therf(A°%)c p(f(A))° for every subset A ok. Butf is not contra-pre-closed sinffgc}) = {c} is not pre-open.

Example 10: Let X =Y ={a, b, c} 1 = {@, {a}, {b}, {a, b}, X} o = {g@, {a}, {b}, {a, b}, Y}. Let f: X-Y be the
identity map. Thef(A°%)c p(f(A))° for every subset A ok. Butf is not almost contra-pre-closed siriffa, c}) = {a,
c} andf({b, c}) = {b, c} are not pre-open.

Corollary 4.2: If f:X- Y is almost contra-closed, therfi(A®)0 p(f(A))°

Proof: Let AO X be r-closed anél X - Y is almost contra-closed gives(A°) isr-open in Y and(A°)Of(A) which
in turn gives pi(A®)°0 p(f(A))° - ---------- 1)

Sincef(A°) is preopenin Y, pf(A%))° =f(A%) ----------mmi o «2)

combining (1) and (2) we ha¥A°)0 p(f(A))° for every subset A of X.

Theorem 4.6: If f:X- Yis almost contrpre-closed and AlX is r-closedf(A) is Tye0pen iny.

Proof: Let AO X be r-closed anét X - Y is almost contra prelosed= f(A°)0 p(f(A))° = f(A) O p(f(A))°, since
f(A) = f(A°). But pf(A))°0 f(A). Combining we gef(A) = p(f(A))°. Thereforef(A) is T,e-0penin Y.

Corollary 4.3: If f:X- Y is almost contra-closed, therfi(A) is ty-0pen inY if A is r-closed set ifX.

Proof: Let AO X be r-closed and: X - Y is almost contra-closed= f(A9)O r(f(A))° = f(A%)O p(f(A))° (by
theorem 4.5x f(A) O p(f(A))°, sincef(A) = f(A°). But pf(A))°0 f(A). Combining we gef(A) = pre(A))°. Hence
f(A) is tpreOpEN INY.

Theorem 4.7: :X Y is almost contra prelosed iff for each subset S ¥fand each r-open set U containiny(S),
there is an prelosed set V o¥ such that § V andf*(V) O U.

Remark 5: Composition of two almost contpae-closed maps is not almost conpr@-closed in general.

Theorem 4.8: Let X, Y, Z be topological spaces and every-ppen set ig-closed inY. Then the composition of
two almost contrpre-closed[almost contraclosed] maps is almost conjpee-closed.

Proof: (a) Let f:X-Y and gY - Z be almost contra prelosed maps. Let A be any r-closed seXim f (A) is pre

open inY= f (A) is r-closed inY (by assumption)= g(f(A)) = gof(A) is preopen inZ. Thereforeg o f is almost
contrapre-closed.
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(b) Let f:X- Y and g¥Y- Z be almost contra prelosed maps. Let A be any r-closed seXims> f(A) is r-
open inY = f(A) is preopen inY = f(A) is r-closed inY (by assumptiony g(f(A)) is r-open inZ = gof(A) is pre
open inZ. Thereforegof is almost contrare-closed.

Theorem 4.9: Let X, Y, Z be topological spaces and Y is discrete topoldgipace inY. Then the composition of
two almost contrpre-closed[almost contraclosed] maps is almost confpee-closed.

Theorem 4.10: If f:X- Yis g-closed, ¢f— Z is contrapre-closed and( is Ty, thengof is almost contrare-closed.

Proof: Let A be r-closed set iX. Thenf(A) is g-closed set irY = f (A) is closed inY asY is Ty, = g(f(A)) =
gof(A) is preopen inZ sinceg is contra preclosed. Henceof is almost contrare-closed.

Theorem 4.11: If f: X5 Y is rg-closedg:Y - Z is contrapre-closed andy isr-Ty,, theng o f is almost contrpre-
closed.

Proof: Let A be r-closed set iX. Thenf(A) is rg-closed inY = f(A) is r-closed inY sinceY isr-Ty, = g(f(A)) =
gof(A) is preopen inZ. Hencegof is almost contrpre-closed.

Corollary 4.4:

(@) If f:X-Yisg-open,g:Y- Zis contraclosed [contra-closed] andY is Ty, [r-Ty;] thengof is almost contra pre-
closed.

(ipif f:X-Y is rg-open, gf - Z is contraclosed [contra-closed] andY is r-Ty;, theng o f is almost contra pre-
closed.

Theorem 4.12: If f: XY, g:Y - Z be two mappings such thgdf is contrapre-closed then the following statements
are true.

i) If fis continuousrcontinuous] and surjective thgris almost contrare-closed.

ii) If fis g-continuous, surjective aixdis Ty, theng is almost contrpre-closed.

iii) If fis rg-continuous, surjective axdis r-Ty, theng is almost contrgre-closed.

Proof: (a) Let A be r-closed set ivi= f(A) is closed inX = (g o f)(f*(A)) = g(A) is preopen inZ. Henceg is
almost contrgre-closed.

(b) Let A be r-closed set i = f%(A) is g-closed iX = f*(A) is closed inX[sinceX is Ty,] = (g o )(f
Y(A)) = g(A) is preopen inZ. Henceg is almost contrare-closed.

(c) Let A be r-closed set M= f*(A) is g-closed inX = f(A) is closed inX[since X is r-Ty,] = (g 0
f)(f'l(A)) =g(A) is preopen inZ. Henceg is almost contrare-closed.

Corollary 4.5: If :X-Y, g.Y-Z be two mappings such thgbf is contraclosed [contrar-closed] then the
following statements are true.

i) If fis continuousrcontinuous] and surjective thgrs almost contra pre-closed.

ii) If fis g continuous, surjective aixds Ty, theng is almost contra pre-closed.

iii) If fis rg-continuous, surjective axdisr-Ty,, theng is almost contra pre-closed.

Theorem 4.13: If f:X - Y is almost contrpre-closed and A is an closed setothenf,:(X, T(A)) - (Y, 0) is almost
contrapre-closed.

Proof: (a) Let F be r-closed set fa Then F = AE for some closed set E #fand so F is closed M = f(F) is
pre-open inY. Butf(F) =fo(F). Thereford, is almost contrare-closed.

Theorem 4.14: If f:X- Y is almost contrare-closed, X is Ty and A is g-closed set &f thenfa:(X, T(A)) - (Y, 0)
is almost contrpre-closed.
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Proof: Let F be r-closed set iA. Then F = AE for some closed set E ¥fand so F is closed i = f(F) is pre
open inY. Butf(F) =fA(F). Thereford, is almost contrare-closed.

Coroallary 4.6: If f:X- Y is almost contr&losed [almost contraclosed],
(i) and A is an closed set ®fthenf,:(X, T(A)) - (Y, 0) is almost contra pre-closed.
(ii) Xis Ty, Ais g-closed set of thenfa:(X, T(A)) - (Y, 0) is almost contra pre-closed.

Theorem 4.15: If fi:X;-Y; be almost contrare-closed for i = 1, 2. Lef: X;xX;- Y;xY, be defined a$(x3,x;) =
(f1(x0),f2(X2)). Thenf:X;xX; - Y1xY, is almost contrpre-closed.

Proof: Let UixU, [0 X;xX, where U is r-closed inX; for i = 1,2. Therf(UxU,) = fi(U) x fx(U,) is preopen set in
YixY,. Thenf(U;xU,) is preopen set irf¥,xY,. Hencef is almost contrare-closed.

Corollary 4.7: If f: Xi-Y; be almost contralosed [almost contra-closed] for i =1,2. Leff:X;xX;- YixY, be
defined ad(xy,xz) = (f1(x1),f2(x2)), thenf:X;xX; - Y;xY; is almost contra pre-closed.

Theorem 4.16: Let h:X- X;xX, be almost contrare-closed. Leffi:X- X; be defined af(x)=(x;,X;) andfi(x) = x;.
Thenf;: X X;is almost contrgre-closed for i =1, 2.

Proof: Let U; be r-closed in X then Ux X is r-closed in Xx X,, andh(Uyx X,) is preopen in X. Butf(U;) =
h(U.x X,), thereford, is almost contrpre-closed. Similarly we can show thais also almost contrare-closed and
thusf; X - X;is almost contrgre-closed fori =1, 2.

Corollary 4.8: Let h: X X;xX, be almost contralosed. Leff;; X X; be defined as(x) = (X, X)) andfi(x) = x.
Thenf;: X- X;is almost contra pre-closed for i =1,2.

Conclusion
In this paper we introduced the concept of almosittra preopen and almost contra-pre closed mappings,
studied their basic properties and the interrefatigp between other open and closed maps.

References

[1] Abd El-Monsef.M.E., El-Deeb.S.N., and Mahmoud.R xgpen sets ang-continuous mappings, Bull of
the Faculty of Sci, Assiut University. A(12)(1)(13877 — 90

[2] Asit Kumar Sen and Bhattcharya.P., On preclosedoingp, Bull.Cal.Math.Soc.,85, 409-412(1993).

[3] Baker.C.W., Contra-open functions and contra-cldsedtions, Math. Today (Ahmedabad)15(1997), 19—
24,

[4] Caldas,M., and Baker,C.W., Contra Pre-semiopen M&psngpook Math.Journal, 40 (2000), 379 — 389.

[5] Cammaroto.F., and Noiri.T., Almost irresolute fuaos, Indian J. Pure Appl. Math., 20(5) (1989)247
482.

[6] Di Maio. G., and Noiri.T, I. J. P. A. M., 18(3) (89) 226-233.

[7] Dontchev.J., Mem.Fac.Sci.Kochi Univ.ser.A., Maft6(1995), 35-48.

[8] Dunham.W., T, Spaces, Kyungpook Math. J.17(1977), 161-169.

[9] Long.P.E., and Herington.L.L., Basic PropertiesRefgular Closed Functions, Rend. Cir. Mat. Palermo,
27(1978), 20-28.

[10]Malghan.S.R., Generalized closed maps, J. Karrdték Sci., 27(1982), 82 -88.

[11]Mashhour.A.S., Abd El-Monsef.M.E., and El-Deep.$.Mn precontinuous and weak precontinuous
mappings, Proc.Math.Phy.Soc.Egypt, 53(1982)47-53.

[12]Mashour.A.S., Hasanein.l.A., and El.Deep.S.M-continuous anda-open mappings, Acta Math.
Hungar.,41(1983), 213-218.

[13]Navalagi.G.B., “Definition Bank” in General Topagjg.

[14]Noiri.T., A generalization of closed mappings, Afsiccad. Naz. Lincei Rend. Cl. Sci. Fis. Mat. Nat®4
(1973),412-415.

[15]Noiri.T., Almostag-closed functions and separation axioms, Acta Mdtingar. 82(3) (1999),193-205.

[16]Palaniappan.N., Studies on Regular-Generalizede@ldets and Maps in Topological Spaces, Ph. D
Thesis, Alagappa University, Karikudi, (1995).

http: // www.ijesrt.com (C) International Journal of Engineering Sciences & Research Technology[697-705]



