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Abstract

In this paper, we introduce the definition of contra homeomorphism functions,
contra k-homeomorphism functions, contra strongly k-homeomorphism functions and
contra S*-k- homeomorphism functions in intuitionistic topological spaces where k=
{semi, a , per, B }, and we give propositions to show the relations among them, some
counter examples are given for not implications. We give also a diagram to illustrate
these relations.

Introduction

The notion of homeomorphism, k- homeomorphism, strong-k-
homeomorphism and S*-k- homeomorphism functions in intuitionistic
topological spaces where k = {semi, o, per,  } was introduced by (Hanna
H.Alwan &Yunis J. Yaseen 2007).

The notion of contra continuity was introduced by (Dontchev, 1996),
contra semi continuous function was introduced and investigated by
(Dontchev & Noiri, 1999), so contra pre continuous was introduced by
(Jafari, & Noiri, 2002), and generalized them on intuitionistic topological
spaces by (Ali M. Jasem & Yunis J.Yaseen 2009).

In this paper we define some kinds of contra homeomorphism
functions, contra semi- homeomorphism, contra o~ homeomorphism
contra pre- homeomorphism, contra - homeomorphism, contra strongly-
semi- homeomorphism, contra strongly o- homeomorphism, contra
strongly pre-homeomorphism, contra strongly B- homeomorphism, contra
S*- semi- homeomorphism, contra S*-a- homeomorphism, contra S*- pre-
homeomorphism,contra S*-B-homeomorphism functions in intuitionistic
topological spaces, and we study some relation among them.

Preliminaries
Let X be anon-empty set, an intuitionistic set (briefly 1S) A is an
object having the form A= (x,A,,A,) where A; and A, are disjoint subset
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of X. the set A, is called a member of A, while A, is called non- member of
A, an intuitionistic topology (briefly IT) on a non-empty set X, is a family
T of IS in X containing @, X and closed under arbitrary unions and finitely
intersections. In this case the pair(X, T) is called an intuitionistic
topological space (briefly ITS), any IS in T is known as an intuitionistic
open set (briefly 10S) in X. The complement of 10S is called intuitionistic
closed set (briefly ICS), so the interior and closure of A are denoted by
int(A) and cl(A) respectively and defined by

Int(A) =U {G;: G; € Tand G; S A ; where A = (x,A;,A,)}

cl(A) =n{F;: F; is ICS in X and A € F;;where A = (x,A;,A,) }

A set A is called:

1. intuitionistic semi - open set (ISOS, for short) if Accl(intA).

2. intuitionistic o - open set (1cOS, for short) if Acint(cl(intA)) .

3. intuitionistic per - open set (IPOS, for short) if Acint(clA) .

4. intuitionistic B — open set (IBOS, for short) if Accl(int(clA)).
(Jeon,J.K.,Jun,Y.B.and Park, J.H.2005)

The complement of ISOS, 1aOS, IPOS and IBOS in X is called
intuitionistic semi-closed set , intuitionistic ct-closed set, intuitionistic pre-
closed set and intuitionistic B-closed set in X ( ISCS, laCS, IPCS and Ip
CS for short) (Thakur & Singh, 1998).

Every 10S (ICS) is ISOS, 1aOS, IPOS and IBOS (ISCS, laCS, IPCS and I
CS for short) (Hanna H.Alwan &Yunis J. Yaseen; 2007).
Let (X, T) and (Y,0) be two ITS's and let f: X — Y be a function then f is
said to be:

1. An intuitionistic contra continuous (I contra cont., for short) function

if the inverse image of each I0S in Y is ICS in X,

2. An intuitionistic contra semi-continuous (I contra semi-cont., for

short) function if the inverse image of each I0S in Y is ISCS in X.

3. An intuitionistic contra a-continuous (I contra a-cont., for short)

function if the inverse image of each I0S in Y is 1aCS in X.

4. An intuitionistic contra pre-continuous (I contra pre-cont., for short)

function if the inverse image of each 10S in Y is IPCS in X.

5. An intuitionistic contra B-continuous (I contra B-cont., for short)

function if the inverse image of each 10S in Y is IBCS in X.

(Ali M. Jasem &Yunis J.Yaseen; 2009).

Now we introduce the definition of contra open function and contra
homeomorphism function in intuitionistic topological spaces:
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Definition 1: Let (X,T) and (Y,0) be two ITS's and let :X —>Y bea
function then f issaid to be an intuitionistic contra open (I contra open,
for short) function if the image of each 1I0S in X is ICSin Y.
Remark: f is contra closed function if the image of each ICS in X is I0S in
Y.
Theorem 2: Let (X, T) and (Y,0) be two ITS's and let f: X — Y be a fictive
function then the following statement are equivalent:

1. fis contra open .

2. fis contra closed .
Proof: ( 1-2)Let A be 10S in X then f(A) is ICS in Y since f is | contra
open function , then f(A°) is I0S in Y and A®is ICS in X ,i.e : the image
of each ICS in X is 10S in Y.Hence f is I contra closed function .
(2—1) by the same way,we can prove them.
Definition 3: Let (X,T) and (Y,0) be two ITS's and let :X - Y be a
function then f is called I contra homeomorphism if f is Dbijective
function,| contra continuous function and f* I contra continuous function
Theorem 4: Let (X, T) and (Y,0) be two ITS's then f:X — Y is | contra
open function iff f*is I contra continuous function.
Proof: let f':Y — X be contra continuous function then: v A is 10S in X
then (F1)™*(A) is ICS in Y; i.e V Ais ICS in X then f (A) is ICS in Y. Hence
f is | contra open function.
Conversely: let f be | contra open function then: v B is 10S in X then
f(B)isICSinY ; hencefis I contra continuous function since
(F)'(B) = f (B).
Corollary 5: Let (X,T) and (Y,0) be two ITS's then f:X =Y is | contra
homeomorphism function if f is bijective function, | contra continuous
function and I contra open function .
proof: By( theorem 4 ) f' is | contra continuous function(since f is I
contra open function) then by (Definition 3) f is | contra homeomorphism
function .

Definition 6 : Let (X,T) and (Y,0) be two ITS's and let :X =Y bea
function then f issaid to be:
1. An intuitionistic contra semi-open (I contra semi-open, for short)
function if the image of each IOS in X is ISCSin Y.
2. An intuitionistic contra a-open (I contra «-open, for short) function
if the image of each IOS in Xis laCSin Y.
3. An intuitionistic contra pre-open (I contra pre-open, for short)
function if the image of each 10S in X is IPCS in Y.
4. An intuitionistic contra [3-open (I contra B-open, for short) function if
the image of each IOS in X is IBCSin Y.
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5. An intuitionistic contra semi- closed (I contra semi- closed, for short)
function if the image of each ICS in X is ISOS in Y.

6. An intuitionistic contra o-closed (I contra ca-closed, for short)
function if the image of each ICS in X is laOSin Y,

7. An intuitionistic contra pre _closed (I contra pre -closed, for short)

function if the image of each ICS in Xis 10S in Y.
8. An intuitionistic contra B -closed (I contra g-closed, for short)

function if the image of each ICS in X is IBOS in Y.

Proposition 8: Let (X, T) and (Y,o) be two ITS's and let f:X - Y be
function then :
1. If f is | contra open (closed) function then f is | contra k- open
(closed) function.
2. If f is | contra a- open (closed) functio then f is | contra semi-
open (closed) function.
3. If fis | contra semi- open (closed) function then fis I contra f -
open (closed) function.
4. If f is | contra a - open (closed) function then fis | contra pre -
open (closed) function.
5. If fis | contra 3 - open (closed) function then f is | contra pre -
open (closed) function.

Where k= {semi, a, per, 3 }

Proof:1.Let A be IOS in X then f(A) is ICS in Y (since f is | contra open
function) then f(A) is IKCS in Y (since every ICS is IKCS) hence fis |
contra k- open function .Now let A be ICS in X then f(A) is I0S in Y
(since fis I contra closed function) then f(A) is IKOS in Y (since every 10S
is IKOS) hence fis | contra k- closed function .

2. Let A be IOS in X then f(A) is IaCS in Y (since f is I contra a-open
function) then f(A) is ISCS in Y (since every IaCS is ISCS) hence fis |
contra semi- open function .Now let A be ICS in X then f(A) is [aOS in Y
(since f is I contra a-closed function) then f(A) is ISOS in Y (since every
IaOS is ISOS) hence fis | contra semi- closed function .

3. Let A be IOS in X then f(A) is ISCS in Y (since f is | contra semi-open
function) then f(A) is IBCS in Y (since every ISCS is IBCS) hence fis |
contra - open function .Now let A be ICS in X then f(A) is ISOS in Y
(since f is I contra semi-closed function) then f(A) is IBOS in Y (since
every ISOS is IBOS) hence fis | contra - closed function .

4. Let A be I0S in X then f(A) is [aCS in Y (since f is I contra a-open
function) then f(A) is IPCS in Y (since every IaCS is IPCS) hence f is |
contra pre- open function. Now let A be ICS in X then f(A) is IaOS in Y
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(since fis I contra a-closed function) then f(A) is IPOS in Y (since every
[aOS is IPOS) hence fis | contra pre- closed function.

5. Let A be IOS in X then f(A) is IBCS in Y (since f is | contra B-open
function) then f(A) is IPCS in Y (since every IBCS is IPCS) hence fis |
contra pre- open function. Now let A be ICS in X then f(A) is IBOS in Y
(since f is I contra B-closed function) then f(A) is IPOS in Y (since every
IBOS is IPOS) hence f'is | contra pre- closed function.

We summarized the above result by the following diagram.

[ Contra open (closed)

functions
Contra a -open (closed)
functlons
Contra Pre-open
e (closed) functions

Contra semi-open
L (closed) function
v
p

Contra f-open (closed)

functions
\§ J

Definition 8: Let (X, T) and (Y,0) be two ITS's and let :X - Y be a
bijective function then f is said to be:

1. An intuitionistic contra semi- homeomorphism (I contra semi-
hom., for short) function if f is contra semi- continuous function
and contra semi- open function .

2. An intuitionistic contra - homeomorphism (I contra c-hom., for
short) function if fis contra a- continuous function and contra o-
open function.

3. An intuitionistic contra pre- homeomorphism (I contra pre-hom.,
for short) function if f is contra pre-continuous function and contra
pre - open function.

4. An intuitionistic contra - homeomorphism (I contra 3-hom., for
short) function if f isconta [-continuous function and contra 8-
open function.
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5.

6. An intuitionistic contra strongly semi- homeomorphism (I contra
S- semi-hom., for short) function if f is contra semi- continuous
function and contra open function.

An intuitionistic contra strongly a- homeomorphism (I contra S-a-
hom., for short) function if fis contra «- continuous function and
contra open function.

An intuitionistic contra strongly pre- homeomorphism (I contra S-
pre-hom., for short) function if f is contra pre-continuous function
and contra open function.

An intuitionistic contra strongly - homeomorphism (I contr S-
B -hom., for short) function if fis contra -continuous function and
contra open function

An intuitionistic contra S* semi- homeomorphism (I contra S*-
semi-hom., for short) function if f is contra continuous function and
contra semi- open function.

10.An intuitionistic contra S*- a- homeomorphism (I contra S*- -

hom., for short) function if fis contra continuous function and
contra ct-open function.

11.An intuitionistic contra S*- pre- homeomorphism (I contra S*-

pre-hom., for short) function if f is contra continuous function and
contra pre - open function.

12.An intuitionistic contra S*- - homeomorphism (I contra S*- -

hom., for short) function if f is contra continuous function and
contra (3-open function.

Proposition 9: Let k= {semi, a , per, B }and (X,T), (Y,0) be two ITS's
and let f: X — Y be a bijective function then :

5.

1. If f is | contra hom. function then f is I contra k- hom. function.

2. If fis | contra hom. function then f is | contra S- k- hom. function.

3.

4. If f is | contra a- hom. function then If f is | contra semi-

If fis | contra hom. function then fis | contra S*-k- hom. function.

hom.function.
If £ is | contra semi- hom. function then If f is I contra 3- hom.

function
If £ is | contra B- hom. function then If f is | contra pre- hom.
function
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7. If f is | contra a- hom.function then If f is | contra pre-
hom.function.

8. If f is | contra S-a- hom.function then If f is | contra S-semi- hom.
function.

9. If fis | contra S-semi- hom.function then If f is | contra S-p- hom.

function
10.1f f is | contra S-B- hom.function then If f is | contra S-pre- hom.
function

11.1f f is | contra S-a- hom.function then If f is | contra S-pre- hom.
function.

12.1f f is | contra S*-a- hom.function then If f is | contra S*-semi-
hom. function.

13. If f is | contra S*-semi- hom.function then If f is | contra S*-f-

hom. function
14.1f f is | contra S*-B- hom.function then If f is | contra S*-pre-
hom.function

15.1f f is | contra S*-a- hom.function then If f is | contra S*-pre-
hom. function.
16. If f is | contra S-k- hom.function then If f is I contra k- hom.

function.

17.1f f is | contra S*-k- hom.function then If f is | contra k- hom.
function.
Proof:

1. Let A be 10S in Y then f * (A) is ICS in X (since f is | contra cont.
function) then f * (A) is IKCS in X, hence f is | contra k- cont. function.
Let B be 10S in X then f(B) is ICS in Y (since f is | contra open function.)
then f (B) is IKCS in Y then f is I contra k-open function Hence f is | contra
k- hom. Function.

2. Let A be 10S in Y then f ™ (A) is ICS in X (since f is | contra cont.
function) then f ™ (A) is IKCS in X, hence f is | contra k-cont. function
hence f is I contra S- k- hom. Function.

3. Let B be 10S in X then f (B) is ICS in Y (since f is | contra open
function.) then f B) is IkCS in Y then f is | contra k-open. function. Hence
f is I contra S*-k- hom. function.

4. Let A be 10Sin Y then f ™ (A) is IaCS in X (since fis I contra a- cont.
function) then f ™ (A) is ISCS in X, hence f is | contra semi-cont. function.
Now let B be 10S in X then f B) is 1aCS in Y (since f is | contra o-open
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function.) then f (B) is ISCS in Y then f is | contra semi-open.function.
Hence f is | contra semi- hom.function.

5,6,7 we can prove that by the same way.

8. let A be 10S in Y then f ! (A) is IoCS in X (since f is I contra a- cont.
function) then f * (A) is ISCS in X ,then f is | contra semi-cont. function
and f is | contra open function (since f is | contra S-o-hom.function). Hence
f is | contra S-semi- hom.function.

9,10,11 we can prove that by the same way.

12. Let B be I0S in X then f (B) is IaCS in Y ( since fis I contra a-open
function.) then f (B) is ISCS in Y then f is | contra semi-open function
and f is | contra cont. function (since f is | contra S*-a-hom.function).
Hence fis | contra S*-semi- hom.function.

13,14,15 we can prove that by the same way.

16. Let B be 10S in X then f(B) is ICS in Y(since f is | contra open
function) then f(B) is IKCS in Y then f is | contra k-open function. Hence
fis I contra k- hom.function.

17. Let A be 10S in Y then f ™ (A) is ICS in X (since f is | contra cont.
function) then f ™ (A) is IKCS in X ,then f is | contra k-cont. function.
Hence fis | contra k- hom.function.

Remark : the converse of proposition 2.9 is not true .

The following examples shows that:

1- | contra semi- hom.function does not I contra hom.function

Example 1: Let X = {a,b,c} and T = {@, X, A} where A = (x, {b}, {a, c})
and let Y ={1,23} , 0 ={0,7,B} where B = (y,{1},{2}). Define a
function f: X - Y by f(a) =1,f(b) =2and f(c) =3

Now f~1(B) = (x,{a},{b}) is ISCS in X since (f~1 (B))¢ is ISOS in X
since (f~*(B))cclint(f~1(B))¢ =X then f is | contra semi-cont.
function, but not 1 contra cont.function since f~1(B) not ICS in X since
(f~1(B))¢ = (x,{b},{a}) not 10S in X . And f is I contra semi-open
function since f(A) = (y,{2},{1,3}) is ISCS in Y since (f (4))¢ is ISOS
in Y since (f (A))¢cclint(f (A))¢ =Y, but f not I contra open function
since f(A) isnot ICSinY since clf(A) = B¢ # f(4)

Hence f is | contra semi-hom. function, but not | contra hom. Function.
2- | contra a- hom.function does not | contra hom.function.
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Example 2: Let X = {a,b,c} and T = {@, X, A} where A = (x,{b},{a, c})
and let ¥ ={1,2,3} , o ={@,V,B} where B = (y,{1},{2,3}). Define a
function f: X - Y by f(a) =1,f(b) =2and f(c) =3

Now f~1(B) = (x,{a}, {b, c}) is IaCS in X since (f~1 (B))¢ is [0OS in X
since (f~1(B))°cintclint(f~*(B))¢ =X then f is I contra a-cont.
function, but not | contra cont.function since f~(B) not ICS in X since
(f~1(B)¢ = (x,{b,c},{a}) not I0S in X . And f is I contra a-open
function since f(A) = (y,{2},{1,3}) is 1aCS in Y since(f (A))€ is IaOS
in Y since (f (A))“cintclint(f (A))¢ =X, but f not | contra open
function since f(A4) isnot ICSin Y since clf(A) =B # f(A)

| contra a- hom.function but not I contra hom.function Hence fis

3- | contra pre - hom.function does not | contra hom.function.

Example 3: Let X ={a,b,c} and T = {@, X, A} where 4 = (x,{b, ¢}, {a})
and let Y ={1,23} , 0 ={0,7,B} where B =(y,{2},{1}) Define a
function f: X - Y by f(a) =1,f(b) =2and f(c) =3 Now f~1(B) =
(x,{b},{a}) is IPCS in X since (f~1(B))¢ is IPOS in X since
(f "1 (B)) cclintcl(f~1 (B))¢ =X then fis I contra B-cont. function, but
not | contra cont.function since f~1(B) not ICS in X since (f~1(B))¢ =
(x,{a},{b}) not 10S in X . And f is | contra pre-open function since
f(A) =(y,{2,3},{1}) is IPCS in Y since (f (A))¢ is IPOS in Y since
(f (A)c intcl(f (A))¢ =Y, but f not I contra open function since
f(A)isnot ICSinY since clf(A) =Y # f(A).

Hence f is | contra pre - hom.function but not I contra hom.function.

4- 1 contra - hom.function does not I contra hom.function.

Example 4: Let X = {a,b,c} and T = {@, X, A} where A = (x,{b, ¢}, {a})
and let Y ={1,23} , 0 ={@,¥,B} where B =(y,{2},{1}). Define a
function f: X - Y by f(a) =1,f(b) =2and f(c) =3 Now f~1(B) =
(x,{b},{a}) is IBCS in X since (f~1(B))¢ is IBOS in X since
(f Y (B))°cclintcl(f~* (B))¢ =X then f is I contra B-cont. function, but
not | contra cont. function since f~1(B) not ICS in X since (f~1(B))¢ =
(x,{a},{b}) not IOS in X . And f is | contra B-open function since f(A) =
(v,{2,3},{1}) is IBCS in Y since (f (A))¢ is IBOS in Y since
(f (A)cclintcl(f (A))¢ =Y, but f not | contra open function since
f(A)isnot ICSinY since clf(A) =Y # f(A).
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Hence fis | contra 8- hom.function but not I contra hom.functio
5- I contra S- semi- hom.function does not I contra hom.function.
Example 5: Let X = {a,b,c}and T = {, X, A} where A = (x, {b}, {a, c})
AndletY = {1,2,3},0 = {8,7,B,C} where B = (y,{1},{2}),
C =(y,{1,3},{2}) Define a function f:X ->Y by f(a)=1,f(b) =2
and f(c) = 3.Now f~1(B) = (x, {a}, {b}) is ISCS in X since (f~* (B))¢
is 1ISOS in X since (f~1 (B)) cclint(f~1 (B))¢ =X ,also f~1(C) is ISCS
in X then fis | contra semi-cont.function , but not | contra cont.function
since f~1(B) not ICS in X since (f 1 (B))¢ = (x,{b},{a}) not 10S in X .
And f is I contra open function since f(A) = (y,{2},{1,3}) = C€ is ICS in
Y since Ce o . Hence f is | contra S- semi-hom. Function, but not | contra
hom. Function.
6- | contra S- a- hom.function does not | contra hom.function.
Example 6: Let X = {a,b,c} and T = {@, X, A}where A = (x, {b}, {a, c})
and lett ={1,23}, o={0,V,B} where B=(y{13},{2}) B-=
(y,{1},{2,3}). Define a function f:X - Y by f(a) =1, f(b) = 2and
f(c) =3.Now f~1(C) = (x,{a}, {b,c}) is IaCS in X since (f~* (C))° is
10OS in X since (f ~1 (€))cintclint(f~1 (€))¢ =X ,also f~1 (C) is Ia0S
in X, then f is I contra a-cont.function , but not | contra cont.function
since f~1(C) not ICS in X since (f 1 (€))¢ = (x,{b, c},{a}) not IOS in X
And f is | contra open function since f(A) = (y,{2},{1,3}) is ICSinY
since(f (A))¢ =B is10Sin Y . Hence fis | contra S- a- hom. function but
not | contra hom.function .
7- 1 contra S- pre - hom.function does not | contra hom.function.
Example 7: Let X ={a,b,c} and T = {@,X, A} where 4 = (x, {b},{a})
and let Y ={1,23} , 0 ={0,7,B,C}, where B =(y,{1},{2})and C =
(v,{1,3,},{2}). Define a function f: X - Y by f(a) =1, f(b) = 2and
f(c) =3.Now f~1(C) = (x,{a,c},{b}) is IPCS in X since (f~1(C))° is
IPOS in X since (f 1 (C))°cintcl(f~1(€))¢ =X ,also f~1(B)is IPCS
in X then f is | contra pre -cont. function, but not | contra cont. function
since f~1(C) not ICS in X since (f~1 (€))¢ = (x,{b},{a, c}) not 10S in X
, and f is | contra open function since f(A) = (y,{2},{1}) is ICSinY
since (f (A)) =B islOSinY .
Hence f is | contra S- pre - hom.function but not I contra hom.function.
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8. I contra S- 3 - hom.function does not | contra hom.function.
Example 8: Let X = {a,b,c} and T = {@, X, A}where 4 = (x,{b, c},{a})
and let Y ={123} , o ={0,7,B Clwhere B =(y,{2},{1}) and C =
(v,{1},{2,3}). Define a function f:X->Y by f(a)=1, f(b)=
2 and f(c) =3
Now f~1(B) = (x,{b},{a}) is IBCS in X since (f~1(B))¢ is IBOS in X
since (f~1 (B))°cclintcl(f~1 (B))¢ =X ,also f~1(C)is IBOS then fis I
contra B-cont. function , but not | contra cont. function since f~1(B) not
ICS in X since (f~1 (B))¢ = (x,{a},{b}) not I0S in X . And fis I contra
open function since f(A) = (y,{2,3},{1}) isICSin Y since (f (A))¢ =Cis
IOS in Y. Hence f is | contra S- 3 - hom. function but not I contra
hom.function.
9- | contra S*- semi- hom.function does not | contra hom.function .
Example 9: Let X ={a,b,c} and T ={0,X A B} where A=
(x,{b},{a,c}) and B = (x,{b},{a}) and letY ={1,2,3} and o = {0, 7, C}
where C = (y,{1},{2}). Define a function f: X - Y by f(a) =1,
f(b) =2and f(c) = 3.Now f~1(C) = (x,{a},{b}) is ICS in X since
(f71(€))¢ =B is 10S in X then f is | contra cont. function. And f is I
contra semi- open function since f(A) = (y, {2},{1,3}) is ISCS in Y since
(f (A)¢cclint(f (A)¢ =Y, also f(B) is ISCS in Y , fis not | contra
open function since f(A) isnot ICSin Y since cl f(A) = C®# f(A) .
Hence f is | contra S’- semi-hom. Function but not | contra hom. Function
10- I contra S*- - hom.function does not I contra hom. function.
Example 10: LetX = {a,b,c}and T = { ,X, A, B} where A =
(x,{b},{a,c}), B ={(x,{b,c},{a}) and let Y ={1,2,3} and ¢ ={3,7,C]}
where C = (y, {1},{2,3}).Define a function f: X - Y by f(a) =1,f(b) =
2and f(c) =3.Now f~1(C)=(x{a},{b,c}) is ICS in X since
(f~1(C))* =B is 10S in X, then f is | contra cont. function. And f s |
contra a- open function since f(A) =(y,{2},{1,3}) is 1laCS in Y
since(f (A))¢is 1aOS in Y since (f(A))‘cintclint(f (A)¢ =Y
also f(B) is IaCS in Y, but fis not I contra open function since f(A) is
not ICS in Y since (f(A))¢ is not 10S in Y. Hence f is | contra S*- a-
hom. function but not I contra hom. function .
11- I contra S*- pre - hom.function does not I contra hom.function.
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Example  11:  LetX ={a,b,cland T ={0,X,A,B,C,D}where A =
(x,{b,c},{a}),B = (x,{b},{a}),C = (x,{b},{c,a})and D=(x,{b,c}, @) and
let ¥ ={1,2,3} and o = {@,V,E} where E =(y,{1},{2,3}) . Define a
function f: X - Y by f(a) =1,f(b) = 2 and f(c) = 3. Now fis I contra
continuous function since: f71(E) = (x,{a},{b,c}) is ICS in X
(fY(E))°=A is 10S in X. and f is | contra pre — open function
Sincef (D) = (Y,{2,3},®)is IPCS inY since( f(D))¢is IPOSinY
f(D)cintcl(f (D)) =Y,also f(A), f(B),and f(C)are IPCS inY but
f does not I contra open function since f(D) is not ICS in Y since
clf(D)=y= f(D). Hence f is | contra S*- p- hom.function but not | contra
hom.function

12- | contra S*- 8 - hom.function does not I contra hom.function

Example 12: Let X ={ab,c} and T ={0 X A B}where A=
(x,{b,c},{a}) and B = (x,{a},{b}) and let Y ={1,2,3}, o=
{0,7,Clwhere C = (y,{2},{1}) and . Define a function f:X ->Y by
f(a)=1, f(b) =2 and f(c) = 3. Now f~1(C) = (x,{b},{a}) is ICS in
Xsince (f71(€))¢=B is 10S in X then f is | contra cont. function. And f is
I contra B- open function since f(A) = (y,{2,3},{1}) is IBCS in Y since
(f (A))€ is IBOS in Y since (f (A))cclintcl(f (A)¢ =Y, also f (B) is
IBCSin Y, but fisnot I contra open function since f(A)isnotICSinY
since (f(A))CisnotlOSinY.

Hence fis | contra S*- 3 - hom.function but not I contra hom.function.
Remark :

1. The notion | contra S- semi- hom.function and | contra S*- semi-
hom.function are independed notion .

At first we prove that | contra S- semi- hom.function does not | contra
S*- semi- hom.function for example : Let X = {a,b,c} and T = {@, X, A}
where A = (x,{b},{a,c}) and let Y = {1,2,3} and o = {@,¥, B, C} where
B =(y,{1},{2}). C = (y,{1,3},{2}) Define a function f:X->Y by
fla)=1,f(b) =2and f(c) = 3.Now f~1(B) = (x, {a},{b}) is ISCS in
X since (f 71 (B))¢ is ISOS in X since (f~1 (B))°cclint(f~1 (B))¢ =X,
alsof ~1(C) is ISCS in X then fis | contra semi-cont.function , but not |
contra cont.function since f~1(B) not ICS in X since (f~1(B))¢ =
(x,{b},{a}) not IOS in X . And f is | contra open function since f(A) =
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(y,{2},{1,3}) = C¢ is ICS in Y since Ce a. Hence f is | contra S- semi-
hom.function, but not I contra S*- semi hom.function
Now the | contra S*- semi- hom.function does not | contra S- semi-
hom.function we shown that by this example :
let X ={a,b,cyand T={6,X,A,B} where A=(x1{b}{ac}
and B = (x,{b},{a}) and let Y ={123}and o ={6,7,C}where
C =(y,{1},{2}) . Define a function f: X - Y by f(a) = 1,f(b) = 2

and f(c) = 3.Now f~1(C) = (x,{a}, {b})is ICSin X since (f 1 (C))¢ =
B is 10S in X then fis | contra cont.function. And f is | contra semi-
open function since f(A) = (y,{2},{1,3}) is ISCS in Y since (f (A))¢ is
ISOS inY (f (A))‘cclint(f (A) =Y ,alsof(B)isISCSinY , fis
not | contra open function since f(A) is not ICS in Y since cl f(A) =
C¢ # f(A). Hence f is| contra S'- semi-hom. function but not | contra
S-sime- hom.function.
2. The notion | contra S- a - hom.function and | contra S*- a - hom.
function are independed notion .
At first we prove that | contra S- o - hom.function does not | contra S*- a
- hom.function for this example: Let X ={ab,c} , T={0,X A}
where A = (x,{b},{a,c}) and let Y ={1,2,3} , ¢ ={@,V,B} where B =
(v, {1,3},{2}) B =(y,{1},{2,3}) . Define a function f:X—-Y by
f(a) =1,f(b) =2and f(c) =3. Now f~1(C) = (x,{a}, {b,c}) is 1aCS
in X since (f 71 (€))¢ is 1aOS in X since (f 1 (C))°cintclint(f~* (C))¢
=X ,also f~1 (C) is Ia0S in X, then f is I contra a-cont.function , but not |
contra cont.function since f~1(C) not ICS in X since (f~1(C))¢ =
(x,{b, c},{a}) not IOS in X. And f is | contra open function since f(A) =
(v,{2},{1,3}) is ICS in Y since(f (A))¢ =B is 10S in Y. Hence f is |
contra S- a- hom.function but not I contra S*- a -hom.function
Now the | contra S*- a - hom.function does not | contra S- o -
hom.function we shown that by this example: LetX = {a,b,c}land T =
{5, X, A,B}WhereA = (x,{b},{a,c}),B ={(x,{b,c},{a}) and let Y =
{1,23}and o = {0,¥,C} where C =(y,{1},{2,3}) . Define a function
fiX->Ybyf(a)=1,f(b) =2and f(c) = 3.Now (x,{a},{b,c})is ICS
in X since (f~1(C))¢ =B is 10S in X, then fis | contra cont.function
And f is I contra a- open function since f(A) = (y,{2},{1,3}) is 1aCS in
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Y since(f (A))¢is 1aOS in Y since (f(A))°c intclint(f (A) =Y
also f(B) is IaCS in Y , but fis not I contra open function since f(A) is
not ICS in Y since (f(A))€ is not 10S in Y. Hence f is | contra S*- a-
hom.function but not I contra S- a -hom.function.
3. The notion | contra S- pre - hom.function and | contra S*- pre-
hom.function are independed notion .
At first we prove that | contra S- pre- hom.function does not | contra S*-
pre- hom.function for this example :
Let X ={a,b,c} and T ={@,X,A} where A= (x,{b,c},{a}) and let
Yy ={1,23} and o={6,V,B,Cc}, whereB=(y,{13,}{2})and C=
(v,{1},{2,3}). Define a function f:X->Y byf(a)=1,f(b)=2and
f(c) =3.Nowf 1(B) = (x,{a, c},{b})is IPCS in X since (f "1 (B))° s
IPOS in X since (f 1 (B))‘cintcl(f~1 (B))¢ =X, also f~1(C) is IPCS in
X then fis | contra pre -cont. function, but not | contra cont. function since
f~1(B) not ICS in X since (f~1 (B))¢ = (x,{a},{b}) not 10S in X . And f
is | contra open function since f(A) =(y,{2,3},{1}) is ICS in Y
since (f (A))¢ = C is 10S in Y. Hence f is | contra S-pre - hom.function
but not | contra S* - pre-hom.function. Now the | contra S*- pre-
hom.function does not | contra S- pre- hom.function we shown that by
this example : Let X ={a,b,c} and T ={@,X,A,B,C,D} where A =
(x,{b,c},{a}),B = (x,{b},{c}), C = (x,{bHa,c}) and D{x,{b,c}, @)and
let Y = {1,2,3}and ¢ = {@, ¥, E}where E = (y,{1},{2,3}) and . Define a
function f:X->Y by f(a)=1, f(b)=2 and f(c) =3.Now f is |
contra cont. function sincef 1(E) = (x,{a},{b,c}) is ICS in X since
(f~1(E))°=A is 10S in X .And f is | contra pre - open function since
f(D) = (y,{2,3},0) is IPCS in Y since (f (D))¢ is IPOS in Y since
(f (D)) cintcl(f (D)) =Y,also f(B), f(C)andf(A) are IPCSsinY ,
but fis not I contra open Function since f(D) is not ICS in Y since
clf(D) =Y +#f(D) is not 10S in Y. Hence f is | contra S*-pre -
hom.function but not | contra S*-pre -hom.function.
4. The notion | contra S- B- hom.function and | contra S*- B -
hom.function are independed notion .
At first we prove that I contra S- - hom.function does not | contra S*- 3
- hom.function for this example:Let X = {a, b, c}, T = {@, X, A}where
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A=(x{bc}{a}) and let Y={123}, o={0,V B ClwhereB =
(y,{2},{1}) and C =(y,{1},{2,3}). Define a function f:X —-Y by
f(a)=1, f(b) =2 and f(c) = 3. Now f~1(B) = (x,{b},{a}) is IBCS
in X since (f~1(B))¢ is IBOS in X since (f 1 (B)) cclintcl(f~t (B))¢
=X ,also f~1(C)isIBOS then f is I contra B-cont.function , but not |
contra cont.function since f~1(B) not ICS in X since (f~1(B))¢ =
(x,{a},{b}) not 10S in X. And f is | contra open function since f(A) =
(v,{2,3},{1}) is ICS in Y since (f (A))¢ =C is 10S in Y. Hence f is |
contra S- 3 - hom.function but not I contra S*- 3 -hom.function.

Now the I contra S*- § - hom.function does not | contra S- § - hom.
function we shown that by this example : Let X ={a,b,c} and T =
{5, X, A B}where A = (x,{b,c},{a}) and B = (x,{a},{b})and let Y =
{1,2,3} and o = {0, 7, C}where C = (y,{2},{1}) and . Define a function
f:X ->Ybyf(a) =1,f(b) =2 and f(c) = 3.Now f~1(C) = (x, {b}, {a})
is ICS in X since (f 71 (€))=B is 10S in X then fis | contra cont.function
And f is I contra - open function since f(A) = (y,{2,3},{1}) is IBCS in
Y since (f (A))€ is IBOS in Y since (f (A))“cclintcl(f (A))¢ =Y, also
f (B)isIBCSin Y, but fisnot | contra open function since f(A) is not
ICS in Y since (f(A))€ is not 1OS in Y. Hence f is | contra S*- f8 -
hom.function but not I contra S- $ -hom.function.

We summarized the above result by the following diagram .
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Contra S-pre-hom.

functions

i

Contra hom. functions

Contra S- a- hom.

functions

Contra S- semi-
hom. functions

Il

Contra S- B-
hom.functions

v

Contra a - hom.

functions

Contra semi-hom.

Diagram : The following implications are true and not reversed .

ContraS - a—hom.

functions

A

Contra S - semi-
hom. functions

-

l

functions
\§ J
4 ¢ N
Contra B-hom.
functions <
\§ J

Y

Contra$ - B-hom.
functions

J

Contra pre-hom. functions
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