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Introduction :

One of the very important concepts in a
topological spaces is the concept of
functions . There are several types of fu
nction related to types of open set in
atopological spaces [3],[5], Al Ghour
S.and Samarah. S in [1] introduce the
definition of coc-open set . ALHussaini
F.H.[2] introduce coc-continuity as a
generalization of continuity , Also they
give the concept of coc-closed function. In
this work , we study the properties of
product of some coc-function namely
(coc--open, coc-irresolute, strongly coc-
closed) and construet coc-perfect function
) . Several results and concepts related to
them will be introduced. Throughout this
paper , we use R,Z,Qand N to denote
the set of real numbers , the set of rational

*The research is a part of
m.s.c. thesis in case of the
second researcher

In this section , we recall the
definition of coc-open set and
investigate some properties .

1.1.Definition : [1]

A subset A of a space [(X,1] is
called coc-compact open set (For brief
: coc-open set ) if for every x € 4
there exists an open set If = X and a
compact subset K € C(X,r] such that
x € I =K< A The complement of
coc-open set is called coc-closed
set.The family of all coc-open set of X
is denoute by T* .

1.2.Remark : [1] [2]
i. Every open set is a coc-open set .
ii. Every closed set is a coc-closed set.
The converse of (i, 1i) is not true in
general as the following example
shows:

LetX = N, T =Ty, . The set A=
{1,5,6,7, ...} is coc-open set, but it's
not an open set and B= {5,6} is an
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numbers the set of Integer numbers and
the set of natural numbers .For a subset A
of tapological space (X,T) the closure of A
and the interior of A will be denoted by A
and A" respectively. Also, We write Tyto
dencte the relative topology on A.For a
non empty set X Tyio Ting will denote
respectively the discrete and indiscret
topology on X .We useT}; to dencte the
usual topologY on R andTy,, to denote the
final segment topology on N , i.e Ty, 10
contain N, ¢ and every set {nn+l,...}
Where n any positive integer. C(X,T)
denote the set of all compact sets in X.

1. COC-Open sets:

coc- closed set, but it's not an closed
set.

1.3 . Theorem :[11
Let (X, T) be a topological space
Then
i.The collecticn T'* forms
a topology on X,
ii.The collection 8% (1) forms 4
base for T*where £%(1) = {UU -
K:Uertand K € C(X, 1))
i TeT,

The converse of (i1} 15 1ol
true as the following example
shows: Let X =M ,T = Tj,;z then
T* =Ty andthen TF €T,

1.4.Corollary:

1.5. Theorem:[4]

i.Let ¥ be asubspace of a topological

space X and AS ¥.Then A is compact
relative to & if and only A is compact
relative to Y.
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ii. Every closed subset of a compact
space is compact.

ii. In a Hausdorff space, a point and
a compact set not containg it can be
separated by open sets .

iv. Every compact subset of a
Hausdorff space is closed.

1.6 . Definition:[1]
A space X is called €T if every
compact setin X is closed.

1.7 . Theorem :[1]

Let (X, 1) be a space. Then the
following statements are equivalent:
i (X, 1)is CC.

i. s T

1.8.Corollary :[1]
Let (X,T) be a space then the

intersection of an open set with a coc-
open set is a coc-open set

1.10 . Definition: [2]

LetX be aspaceand A £ X, The
union of all coc-open sets of X
contained in 4 is called coc- Interior
of A and denated by A" or coc-
In(A).

coc-In(A) =U {B: B is coc —
openinXand B A}.

1.11.Bemark:
It is clear that A” €

[ — o —
A%, and A C A, but the
converse s not true in general as the
following example shows:
let X={1,23}.and T = Tj;;; and
A={2}). Then A =0 ,A"" ={2},
—eac o
A ={2)and A =X.

1.12 . Definition:[2]

Let ¥ be a subspace of a space X.
A subset 4 of a space X is said to be an
coc-oper setin Y if for every x £ 4
there exists an openset IJ £ ¥ and a
compact subset K € C(¥.7y ) such that
x€e l-—KCcA

1.13 . Proposition:[1]
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et (X,7) be a Ty-space, then
s B,

1.9 . Defimition:|1]

LetX beaspaceand A€ X . The
intersection of all coe-closed sets of X
containing A, is called coc- closure of

=T

A and is denoted by A " or coe-
CL.(A).

— o

A =n{B:Biscoc—
closedinXand A € B} .

Let X be a space and ¥ be any
nonempty closed set inX . If Bisa
coc-open set in X then B N Y is a coc-
open set in ¥.

1.14. Proposition: [2]

Let X be a space and ¥ be any
nonempty closed set in X.If B is an
coc-closed set in X then B N ¥ is an
coc-closed setin ¥.

Note that : If A is an coc-open set in a
sub space Y then A is not necessary be
an coc-open set in a space X , as the
following example shows: Let R be
the set of real numbers, T, be usual
topology on R and let Y={1,2} then
{1} isacoc-open set in 'Y , but {1} is
not a coc- open in R .

1.15 .Proposition :

Let X beaspaceandY bea
cog-open set of X, ifAis acoc-
open setin¥ then A is acoc-open set
inX .

Proof:

Letx € 4, since A 1sa coc-open
inY then there exists an apen set W
in¥ aad a compact subset Ke
C(¥,Ty) suchthatx e W = K =
AsinceWanopen setin ¥ then
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w = I n ¥{where J an open set in X)
then/ MY isan coc-open setinX
(by Corollaryl.4). Hence tor each x €
r'mY  there exist an open set V,

in X and compact subset He

C(X T)suchthat xeV¥, —HClUn
¥ =W . Therefore 4 isan ¢oc-
open in X,

1.16 .Proposition :

LetX beaspaceandl beancoc-
closed set ot X, if A is a coc-closed set
in¥ then 4 is acoc-closed set in X .
Proof :

Toshow that X — A4 1s an coc-
open setinX.Letx EX — A then
eitherx EX =Y orx €Y —4 . if
xEX-Y .SinceV is ancoc-
closedin X then X —VY isan coc-
apen setin X |, hence there is an
open set IJ in X and a compact
subset K € C(X, T) such that
xEU-KcX—Y andsince A
CYthenX—¥YEcX-—-A4.

Nowifx EY — A SinceY —4 isa
coc-open set in ¥ then there exist an
open set ¥V in ¥ and a compact
subset K € C(Y, 1y) suchthatx €
V—KEY—-A henceV=WnY
(W an open set in X) Therefore
xEW-KZV¥Y—-4  Thusdbe
coc-closed set in X,

1.17. Remark:

Let X be a space and ¥ a sub
space of X suchthat AC ¥, ifAa
coc-open (coc-closed) subset in X then
A is a coc-open (coc-closed) in Y.

1.18. Remark:

1.We use T,,.4 10 denote the product
topology onX x ¥ of a topological
spaces (X, T) and(¥, ) and the
family of all coc-open sets in product
space Xx Y 1s denated by T;}fmd L
ii. We use Ty_pppq to denoted the
product topology on Xx ¥ ofa
topological space (X,T%) and (¥, #").

ii.
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Now , we study properties of
product of coc -open sets in a given
space .

1.19. Proposition :

Let X and Y be spaces and A.B
are non empty subsets of X and Y
(respectively) such that 4 x B be a
coc-open set in X # ¥ then A and B
are coc-open sets in X and Y
(respectively),

Proof :

Let x € Athen(x,v) € A% B for
some y E B and since 4 % B be an
coc-open set in X x ¥ then there exist
open set H containing(x,y) mX x Y
and a compact subset W €
n!'.‘(,!r' ®Y, Tpmd] such that (x.y)
EH—W € A X B.thenP.,(H) s
open set in X containx , Py (W)
compact in X (X¥)EH-W =x €
Pra(H) _ Pi(W) € Ppy(H—W),
(sincePr1 (W) is continuous and W
open in & % ¥} thus 4 is an coc-open
set inX .

In a similar way we can prove that B
be an coc-open setin Y.

1.20. Proposition :

Let X and Y be spaces and A.B
are non empty subsets of X and Y
(respectively) such that A ¥ B be a
coc-closed setin X x ¥ then A and B
are coc-closed sets in X and Y
(respectively).
Proof:clear,

1.21 . proposition_:

Let(X,T) and (¥, o) be two
spaces . lhchj.f,.m._-_ T—prod
Proof: Clear .

1.22. Propuosition:
LettX,T) and (¥, o) he CC-
spaces then :
If A 18 coc-open{coc-closed) set
in{X,T) then A X ¥ is coc-
open{coe-closed) in ( X x
Y, Tpru-r.[ ).
If'B 15 coc-open(coc-closed) set
in (¥,#ithen X = B 1s coc-
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openicoc-closed) i (X x
Y\ Tyrod )-

Proof:

i. Let A be coc-open setin (X, T)
since (X, T) is ce-space then T* =
T{proposition |.8) so A is an open set in
(X, T) and then A % ¥is open in (

X %Y, Typoq ) and consequently A x Yis
coc-open .
ii. In Similar way to proofin (i).

1.23. Proposition:

Let Xand Ybhe spaces and
letd € X aiitiiB < ¥ then -

i IfA, B ase coc-closed subset
of Xand i1 respectively
;then(A Y113)oe = 400¢ ¢ Roec.

ii. IfA B aw coc-open subset
of Xand Y respectively .

then(A x B)°t0¢ = A®COF x
BOUCIL‘_

2.COC- Irresoute functions:

In this section , we recall the
definitions of coc- continuous function
and coc- irresolute function and
investigate some properties of them.

2.1 .Definition: [2]

Let f: X = ¥ be a function af a
space X into a space Y then f is called
a coc-continuous function if f~1(A4) is
a coc-open set in X for every open sel
Ain Y.

Note that a functionf: (X, 1) -
(¥, ) is an coz- continuous if and
only if f: (X, %) » (Y.o)isa
continuons.

The following definition
introduced in [2].

2.2 .Definition:[2]
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Let f: X =V be a function of a
space X into a space ¥ then [ is called
a cac-irresolute function if f~1{4) isa
coc-open set in X for every coc-open
setAin¥.

MNote that a functionf: (X, 1) —
(¥,w) is a coc — irresplute’ funcion
if and only if f: (X, 7%) = (¥, a% is
a continuous.

2.3 .Example :[2]

i The ¢onstant function is a
coc- irresolute continuous
function,

il. Let Xand ¥ be finite sets and

fi:X =¥ bea function of a

space X into a space ¥ then f is

coc — irresolute function.

2.4.Remark:[2]

i. Every a continuous function is a
coc-continuous function, but the
converse not (rue in general as the
following example shows:

let X =f{a,b}and ¥ = {c,d},T =
Tina X andg = {¢p, ¥V, {c} tbea
topology on¥. Let f: 4 =Y hea
function defined by fla) =c, f(b) =
d then f is an coc-continuous ,but is
not continuous.

ii. Every a coc — irresolute
continuous function isa coc-
continuous finction, but the converse
not true in general as the following
example shows:

Let T, be usual topology on R
andT =Tjpaom¥ ={1,2)Let R -
¥ be a function detined by

1 ifxe Q@
f(x)=1{2 ifxeg°

Then fis coc- continuous but is not
coc — irresolute continuous
sincef "1({1}) = Q is not coc-open
inR.

The following diagram shows the
relations among the differet types of
continuous function.
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| Continuous

=
COC-contimsous |‘_

2.5..Pr :[2

Let f: X — ¥ be a function then :

I. {is coe- continuous if and
only if f~!(4)is coc-closed
set in (X, T)for every closed
set A in (Y.7).

ii. f is coc — irresolutte
continuous function if and
only if f ™ {A)is coc —
closed set in (X,T),every
coc-closed in (¥,5).

Now study restriction of coc-
continuous( coc- rresalutte
continuous) functions [ 1].[2].

2.6 .Proposition:
Let f: X — ¥ be a function and A

be a nonempty closed set in X . Then
i Iff coc- continuous, then
fla:A = Y is coc- continuous.
i1 coe- irresolute continuous,
then f|4:A4 = ¥is coc- irresolute
continuous,

Now, we study the composition of
coc- continuous functions.

2.7 .Remark:[2]

A composition of two coc-
continuous functions not necessary be
a coc- continuous function s the
following example shows:

Let X = E the set of real
numbers, ¥ = [0,1,2} ,W = {a, b}

e
b | COC- irresolute

185

T={X1u{U € X:1 & Ulthe

compact set are{K € X:1€

K} MK € X:1 € K is finite} hence

th=qUfUcX:1elVand X —-

Uis finite}.

= {¢ Y. {0} {01}}, v =

{cj;, W, {ﬂ]} be topologies on ¥ and W

respectively .If f: X — ¥ be function
5 v [ ifref{01}

Vighned iy 4 "I;! B [1 otherwise

and g: ¥ — W 15 a function defined by

gl0)y=g(2)=aand g(1) =
b.Then f, g are coc- continuous
lunctions .But g = f is not a coc-
continuous since (g o f 17 ({a}) =
{0,1} is not coc-open set in X.

2.8.Proposition:[2]

Let X, ¥V and Z be spaces
and f: X — Y be coc-continuous
it g: ¥ - Z is continuous then g =
[ X = Z i5 coc-continuous.

2.9 .Propaosition: [2]

Let X, Y and £ be spaces
and fi X =Y . g: ¥ = Z be functions.
Then if fis an coc- irresolute
continuous and g 1s a coc-continuous
then g o {1 X — Z is coc-continaous .

2.10 .Proposition: |2]

Let f:X =Yand g:¥ = Z be
coc- irresolule continuous. Then g =
f:X = Z1s coc- irresolute
continuous,

2.11 . Theorem:|1]

Let f: X = ¥ be a function and
(X, 1) is CC then the following
statements are equivalent:
1. f is continuous.
il. f is coc-continuous.

2.12 . Theorem:[2}]

Let f: X — ¥ be a function and
(X, 7) 5 €£C then the following
statements are equivalent:
1. f is continuous.
ii. f is coc = irresolute continuous.




Al-Qadigiyha Journal For Science

Vol.20 No.3

Vear 2015

2.13 .Proposition:
Let .Y and Z be spaces and ,

[:X= Y and g:¥ — Zare functions
then I Tand g are coc-continuous
functions and Y is an cc-space then
g = fis an coc-continuous .

Proof :

Since Y is cc-space and g is a coc-
continuous so g is continuaus by
theorem (2.8) then g = f is an coc-
continuous.

Now, we study the product of coc-
continuous furctions

2.14 .Theorem :[1]
Let f: (X,T) = (¥,o)and

g (X, T) = (Z, u)be two function
.Then the function h; (X, T) —
(Y % Z, Tprpq )defined by h(x) =
(f(x), g{x)) 15 coc-continuous if
and only if f and g are coc-
continuous.

2.15 .Remark:

The product of two coc-
continuous funclions is not necessary
be coc- continuous function as the
following example shows:Let
Xi=Y=HNT = 'f:r'mrfﬁ' =
Tinai=1,2and fi: (X3, ) = (Y, 07)
be identity function then f; 1s coc-
continuous .But fi X fu: [X, ®
X2, Tovoa) = (Y1 X Yau0,ppq) is not
coc-continuous, since | 1,21 X His a
closed ser in ¥; x ¥; but (f; x
£2)71({1,2} x RW)is not coc-closed set
in X; X X;.

2.16.Proposition:

LE:[fl:l {Xe'- TE) — {1.!';[,. I’Ji) .I;: I.2 %
be functions such that f; X f5: (X; X
X2 Tyraa) = (V1 X Y2, 0pp04) bean
coc- continuous function then f; are

coc —continuous .
Proof :
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Taprove fi:X, — ¥; bea coe-
continuous . Let V be an open set in¥)
thenl’ % ¥, is an open set in¥ x ¥;
,sinee fi X f5 1sa coc-continuous
then (fi X6 MWV XK)=
fi 1(Vy) % £ (Y3 )is an coc-open sel
in Xy X Xy .Hencefi 1(V,) isaioc
open subset inX, . thereforefy: X, —
¥; is an coc-continugus, In similar way
we can prove thatf;: X; = ¥, isan
coc-ontinuous .

2.17 .Remark :

The product of two coc-
irresolute continuous functions is not
necessary be coc-irresolute function as
shown in example in Remark(2.15).

2.18.Proposition:

LE[fL'J E:X;, '.'Ir'l:h = 1:1.",_,. Cﬂ'] = E.?
be functions such that fi x f5: (X, %
Xz Tyraa) = (Y1 X ¥z, 0p04) be an
coc- irresolute comtinuons function
then f;are coc — irresolute

continuous .
Proof :Similar to proof of
proposition(2.16) .

3. Strongly coc-closed functions:

In this section , We recall the
definition of coc-closed function and
introduce a strongly coc —closed
function and investigate the properties
of them .

3.1 .Definition: [2]

Let f: X = Y be a function of a
space X into a space ¥ then:
i. fis called an coc-closed function if
F(A) is an coc-closed set in ¥ for
gvery closedset 4 m X,
ii. f is called an co¢-open function if
fiA) is an coc-open set in ¥ for every
open set A in X,
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1. The constant function is an coc-
closed functior.

ii. Let f+ X = ¥ be a function of a
space X into a space ¥ such that ¥ isa
finite set then f is an coc-open
function.

3.3 . Remark: |2]

i. A functionf: (X, 1) = (¥, o) 13 an
coc-open if and only if f: (X, %) —
('r', cr"‘] is a open function.

il. Every closed (open) function is an
coc-closed (an coc-open) function, but
the converse not true in general as the
following example shows:

3.4 Example:|2

Let X = {1,2,3} .¥ = [4,5},
r={pX {3}} be a topology on X
and T = T},,4 be topology on Y. Let
f:X = ¥ be a function defined by
fll)=f(2)=4,f(3)=5thenf is
an coc-closed (an coc-open) function
but is not a closed (an open) function.

3.5. Remark:

The composition of two coc-closed
function is not necessary be coc-closed
function , so we put conditions either
on function or on atopology spaces to
obtain the result as show in the
following praposition :

3.6.Proposition:
Let f:{X,T) = (¥,&) and

g (¥, ) = £, 1) be functions

then:

i. if f is a closed and g is an
coc-closed theng o fisa
coc-closed function.

il. If f and g be coc-closed
and ¥ cc-space then g o f
is a coc-closed function,

Proof:

isee in [2]

ii. let A be closed set in (X, T)then

flA) is coc-closed in (¥, @), since

(¥, ) is ce-space then H{A) is

closed in (Y, a).(proposition].7 )A

nd then g(f(A)) = (gof)(A)is

coc-closed set in (£, 1t).
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3.2 . Example:[2]

3.7.Proposition:|2]

Let f: X — Y be acoc-closed
function then the restriction of f toa
closed subset F of X is an coc-closed
of Finto ¥,

3.8 .Proposition:|2
A bijective function f: X = ¥ is

an coc-closed function if and only il’ f
is an coc-tpen function.

3.9 .Propuasition: [2]

Let f: X = ¥ be bijective
function from a space X into a space Y.
Then:

i. f 18 an coc-open function if and only
if £1 s an coc-continuous.

ii. f is an coc-closed function if and
only if f™* is an coc-continuous.

3.10_.Proposition : [2]

Let f: (X, T) = (Y,0) be coc-
closed function and A be closed subset
of (X,T)then f|q:(A4,T|s )~
(¥, ) 15 coc-closed,

311 _.Proposition :

Let fi: (X, 1) = (Vo) .i=1,2
be a functions such that f; x
JFZ:(XJ. x XEJ Tprucf] = {Fl X
Y3, Oproa) be coc-closed function then
fi 18 coc-closed function , i=1,2.
Proof :

To prove fi:(Xy,1,) = (Y, 0;) is
coc-closad

Let A be closed set in (X, 77) then
A x X, is closed set in (X %

Xz, Toraa) S0 (fy X (A X X;) =
fil A) x (X, ) is coe-closed set in
(Y; X Y2, Oprog) 50 fi(A) is coc-
closed set in ¥y, 7 By proposition
(1.20)So f; is coe-closed function .
In similar way f; is coc-closed
function .

Now we recall the definition of
strongly coc-closed function and
introduce some propositions about it.
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3.12 .Definition:|2]
Let f: X — ¥ be a function of a
space X into a space ¥ then:
1. f is called an strongly coc —closed
function if F{A) is an coc-closed set
in ¥ for every coc-closed set A in X.
Mote that a function (X Ty
(Y, &) is strongly coc-closed if and
only if f:(X,T*) - (¥,0%) is closed

3.13 .Example:[2]
The constant function is an strongly
coc-closed function.

3.14 . Remark :[2]

It is clear that every strongly coc-
closed function is coc-closed but the
converse is not true in general.

3.15 .Proposition:[2]

Let X, ¥V and £ be spaces
and f: X =V, g:¥V = Z be functions.
Then:

i. If fand g are strongly coc-closed
function, then g o f is strongly coc-
closed function.

ii. If g = f is strongly coc-closed
function, [ is strongly coc-closed -
continuous and onto ,then g

is strongly coc — closed

1iIf g = f 1s strongly coc-closed
function, g is strongly coc-closed -
continuous and onto, then f

is strongly coc — closed .

3.16 .Remark :

3.19 .Proposition :
let fi: (X, Ty) = (V030 = 1.2

be afunction if f; X fo: (Xy x
X2, Tyroa) = (Vi X Y2, 0pr04) is
strongly coc-closed function and
(X, Tis co = space then f; is coc-
closed fuaction . 1=1.2
Proof :

To prove fi: (X1, Ty) = (Y1, 02) be
strongly coc-clesed function .
Let A be coc-closed set in (X, Ty)
then A x X; is coc-closed in
(J(' | XX E,Tﬂm,{}.}1r¢}pcstiun{ 1.22) 50
(fi X o)A x X, ) = fild) X fo (Xq)
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if f:(X,T)— (Y, o) bestrongly
coc-closed funetion and AS X then it
15 nat necessary flq ¢ (4, 7] 4) =
(¥, o) be strongly coc-closed as the
following example shows: ¥ =¥ =
Z,T={012-{12}}o=
Ting +A = Lo and f1 (X, T) = (¥, 0)
be dentity function then fis coc-
closed function but
fla: (A, T|s)— (¥,a) is not coc-
closed.

3.17 .Proposition :

Let fi(X,T) = (V,a0) be
strongly coe-closed function and A be
coc-closed set in (X, T) then f|,:
(A, T|4) = (¥, ) be strongly coc-
closed
Proof:

Since A is coc-closed set in

(X, T) then inclusion function

iai (ATy) = (X, T)

15 sirongly coc-closec so fly = f o
ig: (A, T|4) = (¥, ) is strongly coc-
closed

3.18 .Remark :

The product of two strongly
coc-closed function is not necessary
strongly coc-closed lunction as the
following example shows ;

X = Yi=H, Tl = Ti?tm":rl' = T}'J'11-E =
12and fi: (X;, T = (Y, 0. L=

1,2 are identity functions then f; is
coc-closed function . But f; * fis riot
coc-closed function .

is coc-closed setin (V) X

¥a, ﬂr_,md} S0 fi(A) is coc-closed set
in (¥, ) propostion (1.20) ,So f; is
strongly coc-closed function .

In similar way f; is strongly coc-
closed function .

4 .COC-Perfect functions

In this section , We introduce
the definition of coc-perfect function
and investigate the properties of it.
Also we give the relation between coc-
perfect and perfect .
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4.1 .Definition : |5]|

A function f: (X, T) — (¥, a) is
called perfeet if t'is continuous closed
surjection and each fiber f ™ (y) is
compact, Vy E Y.

Now we introduce the following
definition .

4.2 .Definition :
A function f: {X,T) = (¥, ) is
called coc-perfect il :

(1) fis coc- continuous
function ,
(i1) fis coc-closed function

(iii)  The fibers of I are coc-

compact (i.e.f "1 (y) is
coc-compact ¥y E ¥ .

4.3.Example:
Let x={1.2,3} ,¥=12.4.6} and
T =TT =1{0,Y {4}}be
topologies on X Yiresp). A
function f: X — Ydefined as f(x)
=2x , ¥x € Xis coc-perfect .

4.4, Example:

LetX =Y ={a,bclandT =
{@,X.{b}.{a.b}},
g={@,Y,{b}{a b}, {b, c}} be
topologies on X and ¥ respectively .
Then a functionf: (X, T) = (¥, a)
Which defined by f(a) = ¢: f(b) =
b: f{e) =a. Then [is noi coc-perfect

4.8.Propasition :

Let f: (X, T) = (¥,o) be coc-
perfect and A be closed setin (X,T)
then
fla:(A,T|4) = (¥, ) is coc-perfect.
ProoF:

f4 is coc- continuous
(Proposition2.6 i}.And ccc —closed
(proposition 3.10) . Now, lety &
Y then £~ '(y)is coc-compact in
(X.7) so F~1(¥) n Ais coc-compact
in{X, T)since A is closed in
(X, T)there fore (f| )" (y) =
f~1{(¥) N Ais coc-compact in
(A4, T|4) hence f(A)is coc-perfect .
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function , since it is not coc-
continuous function .

4.5. Remark:

(iJEvery perfect function from

Cf —space into any topological space
is coc-perfect.

(ii)Every homeomorphism

from € —spaceinto any topological
space coc-perfect.

From the definition (4.2) , every coc-
perfect function is coc-closed , but
the canverse is not true in general as
the following example shows:
4.6. Example:

Let Rbe the real numbers, N be a
subset of R.
T={UCRU=R or UNN =
@ }be a topology onR , afunction
iR = R which defined as f(x) =0
forallx € R iscoc-closed, but not
coc-perfect function. Sincef ~1{{0})=R
is not coc-compact,

4.7.Rremark :

If F: (X, Th = (¥,0) be coc-
perfect and AZ X thenit is not
necessary flq: (4, T|q)—= (Y,a)is
coc-perfect since the restriction of
coc-closed function not necessary coc-
closed .

4.9 . Remark :

A composition of two coc-perfect
functions is not necessary coc-perfect
function .

Now , we put the condition either
on a function or on topological spaces
to satisfy the composition of two coc-
perfect function is coc-perfect.

4.10 .Proposition:

Let f2 X = Yandh: ¥ — Zbe
functions, then:
()If f and h are coc-perfect
functions, ¥ is a cc-space.then hof s
coc-perfect.
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(i)If £ is perfect and h is coc-perfect
functions. whereX , Yare cec —spaces ,
then hof is coc-perfect.

(iii)If fis coc-perfect and his perfect
function ¥ is cc —space, then hof is
coc-perfect

Proot:

(i)By theorem (2.13) , hafis coc-
continuous and by theorem , (3.6.i1)
hofis coc-closed Now, to prove
that(hof) ™' {z}is coc-compact set in
Xfor everyz € £ . Since h is coc-
perfect, then A~ z}is coc-compact set
in} forevery ze 2.

But fis coc-perfect, then
fHh™Yz}) = (hof)™{z}iscoe-
compact set in X forevervz £ Z |
Hence hafis coc-perfect function.

(ii) By theorem (2.8), hofis coc-
continucus and by theorem (2.6.1) ,
hof 1s coc-closed . Now, to prove
that(hof)~'{z} is coc-compact set in
X for every z € Z Since h is coc-
perfeet, then h=z} is coc-compact
setin ¥. But ¥ 15 ce-space pace. then
h™'{z}is compactin Y , since f isa
perfect, thenf ~1(h~'{z}) =
(haf)~Y{z}is compact set in X, butXis
cc-space then (haf)~Y{zlis coc-
compact . haf is coc-perfect.

(iii)Clear.
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4.11 .Remark :

The product of two coc-
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