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Abstract=This paper is devoted to introduce a new type of separation axioms which we call i-separation axioms which depend on a new generalized

open sets which called i-open sets[8], where we discuss the relation among i-separation axioms and give many examples about it. besides, We have get
that separation axioms give i-separation axioms, We give examples to show that the converse may not be true. Also, On the other hand, We have

proved some theorems to discuss the property of i-separation axioms.

1 INTRODUCTION
ohammed and Askandar In 2012 [8], introduced the
Mconcept of i-open sets which they could to entire them
together with many other concepts of Generalized open
sets. Pervin, W., ((Foundations of General Topology)), in
1964[12], studied about (T,, T;,T,, T3, T(3%), T,and T

spaces) (see [11] [12]) for open sets[11] by using (Klomogorov
(respect. Frechet, Hausdorff, Vietoris, Urysohn and Titus
Axioms)) (see [11]). In 2006 Fatima, M. Mohammad introduced
Pre- Techonov and Pre-Hausdorff Separation Axioms in
Intuitonistic Fuzzy special topological spaces[9] by using the
concept of Pre-open sets[7] . In 2011 Y.K. Kim, R. Devi and A.
Selvakumar used aw —Open sets [4] to introduce the concept of

Weakly Ultra Separation Axioms[4]. In 2012 Al-Sheikhly, A.H.
and Khudhair, H.K.[1] introduced another Type of Separation
Axioms depend on an &y —open set [3]. The aim of this paper is

to introduce a new type of Separation Axioms depend on i-open

2 Definitions and Examples.
In this Section we define T, Ty Ty, Ts;, T(sy)i,
2

T4, Ts; and Tg; spaces for i-open sets[8] and we determine

them by giving many examples. Specially, We define T;, T,
and Semi—T, spaces to compare them with Ty; space.

2.1 Definition
A subset A of a topological space (X,z) is said to be i-open
set[8] if there exists an open set G#¢, X such that A

CL(ANG) .The complement of an i-open set is called i-closed set.

2.2 Example
Let X={a, b, ¢}, =={ ¢, {a}, {a, c}, X} by 2.1 we have: i-open sets

are: ¢ {a},{a, c}.{c}.{a, b},{b, c}.X.

2.3 Definition

A mapping f: (X,7) — (Y,0) is said to be i-continuous[8] at
the point x,eX if and only if for each open set I' e & containing
f(x,) there exists an i-open set | in ( X,z )containing x, such
that f(I) < I'. f is i-continuous map if it is i-continuous at all
points of X.

stes[8] which we call i-separation axioms such as T, Ty; , Ty,
Tai, T(s%)i, Tai, Ts;and Tg; spaces. This class of separation

axioms may be to enter together with other separation axioms for
compare and to find the similar properties and characterizations.

Throughout this work (X,z) and (x ,ri) always are topological
spaces(where 7' is a family of all i-open sets[8] of X). This work
consists of three sections. In the first one we define i-separation

axioms and we give many related examples. In the second
section we discuss the relation among i-separation axioms. also,

the relation betweenT;; and Semi-T,; space(see Theorem2.2)

and we give examples to show that the converse may not be true.
Finally, in the third section we have proved some important
theorems to discuss the property of i-separation axioms(see 4.4,
45,4.6,4.7,4.10, 4.13, 4.16 and 4.17).

2.4 Definition
A subset A of a topological space (X,z) is said to be an « —open

set[10] if A< Int (CL (Int (A))). The complement of an o —open
set is called o —closed set .

2.5 Definition
A subset A of a topological space (X,z) is said to be a semi-

open set[5] if there exists an open set G such that
G c AcCL(G) where CL(G) denotes the closure of a set G

[11] operator in X. The complement of a semi open set is called a
semi-closed set.

2.6 Lemma [8]
Every semi-open set is i-open.

2.7 Definition
A topological space (X ,7) is said to be T, space, if given any

pair of distinct points x, y of X , there exists an i-open set I,
containing one of them but not the other  (i-Klomogorov axiom).

2.8 Example
Let X={a, b}, 7= { 4, {a},X}, 7' ={¢, {a},X}
(X,z) and (x ,ri) are topological spaces.

IJSER © 2016
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 5, May-2016 368

ISSN 2229-5518
abeX (azb) FHa}er' st ae{albe{al
Therefore; (X,7) is T,;.

2.9 Definition

A topological space (X ,r) is said to be T, space [11] (respect.
Ti, » Semi—T, [6], Ty; space) if for any two distinct points X, y
of X, there are an open set (respect. « -open, semi-open and i-
open set) U containing x but not y and open set(respect. « -open,
semi-open and i-open set) V containing y but not Xx(Frechet
axiom[11] (respect. « - Frechet , semi- Frechet[6] and i-Frechet
axiom).

2.10 Example
Let X={a, b, c},

= {¢,{a}.{b}.{c}.{a, b}.{a, c}[b,c} X}, r% =7° = =7
(X,7), (X ,r"‘), (X ,rs)and (x i )are topological spaces.
abeX(a=b) a}{bler,r% %7
st.ac{a}be{a},be{b}ae{b}

aceX(azc) Har{cter,r% 5 ¢
st.ae{a},ce{a} ,ce{c}ag{c}

bce X(b=c) b}{cler,c® 5 7'
st.be{b}ceg{b} ce{c}bg{c}

Therefore; (X ,7) is Ty, Ty, , Semi—T, and T;; space.

2.11 Definition
A topological space (X ,r) is said to be T,; space if for any two
distinct points x, y of X, there exists two separated i-open sets |,
and |, such that I, containing x and |, containing y ( i-
Hausdorff axiom).

2.12 Definition

A topological space (X,r) is said to be an i-Regular
space(shortly R; space) if it satisfies Vietoris axiom:[R;] if F is an
i-closed set in X and xe X, xgF 3,1, eri,llﬂl2 =¢ s.t

Fg|l,X€|2.

2.13 Definition
A Ty; space is said to be Ty; ifits i-Regular.

2.14 Definition

A topological space (X,r) is said to be an i-Normal space(
shortly N; space) if it satisfies i-Urysohn axiom:[N;]
if X, /X FNF=¢3l,l,cXstFcl;,,F/hcl,
where I, N1, = ¢,

F,.F, arei—closed sets, 1,,1, arei —opensets.

2.15 Definition

A Ty; space is said to be Ty; ifits i-Normal.

2.16 Definition

A topological space (X,r) is said to be an i-completely regular
space( shortly CR; space) if it satisfies axiom: [CR;] if F is an i-
closed set in X andxe X,xeF there exist i-continuous
mapping[8] f : X —[0.1] st. f(F)=1, f(x)=0.

2.17 Definition
A Ty; space is said to be T(sy)i if its  i-completely regular
2

space.

2.18 Definition

A topological space (X ,r) is said to be an i-completely Normal
space( shortly CN; space) if it satisfies i-Titus axiom:[CN;]

if AAcX, AcX,ANA =431l cXstACcl, Acl
where I, N1, =¢,1;,1, arei —opensets.

2.19 Definition
A Ty space is said to be Ts; space if its i-completely Normal
space.

2.20 Definition

A topological space (X ,r) is said to be an i- Perfectly Normal
space( shortly PN; space) if it satisfies the following axiom: If C,
and C,are disjoint i-closed sets, there exists an i-continuous

mapping f : X —[0,1]such that f 1({0})=C, and

f¢in=c,.

2.21 Definition
A Ty; space is said to be Tg; ifits i- perfectly normal space.

2.22 Example
Let X={a, b}, 7= { ¢, {a}{b}.X}, 7' =¢
(X,r)and (X ,ri) are topological spaces.
i-open sets are: ¢, {a},{b},X and i-closed sets are: ¢, {a},{b},X
l.abeX(azb) Xa}{b}er'
st.ae{a},be{b}.
Therefore; (X,z) is Ty .
2.abeX(a=b) Ha}{b}ter
st.ae{a}be{b}{a}N{b}=9¢
Therefore; (X,z) is Ty.
3. {b}isani—closed set and a ¢ {b }thereis twoi —opensets{a}{b}
st. ae{a}{b}c{b}.
Therefore; (X,z) is i-Regular space.
4. By (1) and (3) we have: (X,z) isTg;.
5. {a},{b}are i—closed sets thereare twoi—opensets{a}{b}

st. {a}c{a}{b}={b}{a}{b}=4¢.

IJSER © 2016
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 5, May-2016 369

ISSN 2229-5518
Therefore; (X,z) is i-Normal space.

6. By (1) and (5) we have: (X,z) isTy;.

7. Letf: X > [0,1] be acontinuous mapping and {b}isan i —closed set
and ag{b}st. f(a)=0,f({b}=1

Therefore; (X,z) is i-Completely Regular space.

8. By (1) and (7) we have: (X ,z) is T(s%)i .

9{a}{b}c X thereare twoi—opensets{a}{b}

st. {a}c{a}{b}c{b}where{a}N{b}=4.

Therefore; (X ,z) is i-Completely Normal space.

10. By (1) and (9) we have: (X ,z) is Ts;.

11. Let f : X —[0,1] be an i - continuous mapping and{a} {b} are disjoint
i—closed sets st. f1({0})={a}.f {1} ={b}.

Therefore; (X ,7) is an i- perfectly normal space

12. By (1) and (11) we have: (X,z) isTg; -

3 The Relationships among
axioms
Throughout this section, we compare between T, Ty;

yTois Tais T(s%)i, T, andTg;  spaces. Also we compare

i-separation

between Ty; space and Ty, Ty, , Ty Spaces.

3.1 Theorem
Every Ty spaceis T,;.

3.2 Theorem
Every Semi—T, spaceis T;; space.
The converse of 3.2 is not true.

3.3 Example
Let X={1,2,3,4}, =={ ¢, {1}.{1,2},{1,2,3}, X},

=" ={g{1}{12}{123}{13}{14} {134} {124}, X},
o ={p{1}{12}{123}{2}{3}{12}{13} {23}, X },
(X,7), (X ,r“), (X ,rs)and (X ,ri) are topological spaces.

Take 1#2:
1. There s two open sets G;,G, st

1€G;,2¢G;2€G, 1¢G,. that is impossible. Therefore; (X ,7)
is not T, space.

no exists

2. There is no exists two o -open sets aq,a, St
leay,2¢ay,2ea,lea,. that is impossible. Therefore;
(X,z) isnot Ty, space.

3.There is no exists two semi-open sets S1,5, st

1€S,,2¢5,2€S,1¢S,. that is impossible. Therefore; (X ,z)
is not Semi—T, space.
4.9x,ye X (x£Y)

Therefore; (X,z) is Ty; space.

3'1,'2 GTi s.t. xe |1,y€ IlyE I2,X€ |2

3.4 Theorem
Every T,;spaceisT;; andalsois T,.

| T —— Y

3.5 Theorem
Every CR; space is R;.

3.6 Theorem
Every Ts%i space is Tg; .

3.7 Assistant case of i-Urysohn axiom.

A topological space (X ,7) is said to be an i-Normal space if it
satisfies the following condition: For every two separated i-closed
sets F, and F, in X, and for every interval [a,b] of real numbers

there exists an i-continuous mapping f : X —[a,b] such that:

f(F)={a}, f(F,)={b}

3.8 Theorem
EveryT,; space is T(s%)i.

Proof: A topological space X satisfies 2.15 of T,;space, which
leads to 2.17 of T3yi space and by 3.7, we get that the proof is
2

complete. gy

3.9 Theorem

Every Tg;spaceis Ty;.

Proof: A topological space X satisfies 2.19 of Tg; space, which
leads to 2.15 of T,; space and since every two discrete i-closed
sets are separated, we get that the proof is complete g

3.10 Remark [8]

Every continuous mapping is i-continuous.
The converse of 3.10 is not true. Indeed,
Let X={1,234},7={ 4.{2}, {3,
o={ ¢ {5}.{6}.Y},

f: (X,7) = (Y,0) ,f(1)=1f(3)=1(4)=5, f(2)=6

7 ={ ¢ {2}.{3, 4}.{2,3.4}.{1.3.4},......... X}

f is not continuous mapping but it is i-continuous mapping.

4} {2,3,4},X},Y={5,6},

3.11 Theorem
Every subspace of T,; spaceis Ty;.

Proof: Suppose X is a T,; space, and A is a subspace of X. suppose

that x and y are two distinct points in A and we will show that
there are disjoint sets containing x and y respectively that are i-
open in the subspace topology for A.

Since x and y are distinct points of X, there exists two disjoint i-
open sets of X, namely U and V , such that U contains x and V

contains y. suppose that U (| Aand V [ A as subsets of A.
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Clearly:

*x e Aandx € U,sox € U N A. Similarly,y € V N A

» U and V themselves are disjoint, so U (N A and V() A are disjoint.
« UNAis i-open relative to A, because it is the intersection with A
of an i-open set in X. Similarly V N A is also i-open relative to A.
Hence, we have two disjoint i-open sets containing x and vy,
relative to the subspace topology of A. Therefore A is aTy;

space.pg

3.12 Theorem

Every subspace of an i-regular space is i-regular.

Proof. Let X be an i-regular topological space and A a subset,
X e Aand C closed in A. now X is a point in X, D is an i-closed

subset of X suchthat D N A=C.

Such a D exists by the way the subspace topology is defined.
Clearly, whatever D is picked up for the purpose, x cannot lie in

D because the only points in D (] A are in a set not containing x.
Since X is an i-regular, we can find an i-open sets U and V in X
such that x e U, C <V and U and V are disjoint. Now, U NA
and V N A are disjoint i-open subsets of A, withx e U Aand C
cVNA m

3.13 Theorem

Every i-closed subspace of an i-normal space is i-normal.

Proof. The idea is that because the subspace is already i-closed, i-
closed subsets of it are already i-closed in the whole space. So we
do not have to expand the i-closed subsets.

We now separate the i-closed subsets in the whole space. We get
disjoint i-open sets of the whole space. Now, simply intersect
these i-open sets with the subspace, to get disjoint i-open sets of
the subspace separating the two disjoint i-closed sets. gy

3.14 Corollaries
1. Every Tjy; (respect. T(g}/)i’T4i’T5iandT6i space) is Ty; but
2

the converse is not true because Ty; space is not necessary to be
R; space (respect. CR;, N; , CN; and PN; space).
2. Every T, space(respect. T;, T,, regular, T5, completely

regular, T, 1 normal, T, , completely normal and Tg
2

space(see[11])) is T,; space(respect. Ty;, Ty, i-regular, Ty;, i-
completely regular, TS% , i-normal, Ty;, i-completely normal
2

and Ts; space) but the converse is not true.
2. Proof: by 2.6 and 3.10, the proof is obtained.

3. From above we have the following diagram:
T,

o

]
7%

Ts; l Ty 345 , Tsi

4 Many Theorems about i-separation axioms
Throughout this section, We study the i-separation axioms
mentioned above by give many important theorems about them.

4.1 Definition [8]
Let (X, 7') be a topological space and let A be a subset of X. the
intersection of all i-closed sets containing A is called i-closure of

A, denoted by CL;(A): CL;(A)= N F.AcF, Vi where F; isan
ied

i-closed set vj in a topological space (X,7'). CLi(A) is the
smallest i-closed set containing A.

4.2 Theorem [8]
Let (X, ') be a topological space, for subsets A,B of space X, the
following statements holds.
i CLi(X)=X, CLi (¢) = ¢ .
CL;(A) is an i-closed set.
Ac CL;(A).

iv.  A=CL(A)ifand onlyif A is i-closed set.
A CL;(A) is the smallest i-closed set containing A.
vi. CLi(A)=CL; (CLi(A)).
vii. CLi(AUB)=CLi(A) U CLi(B).
viii. CLi(A)=AUD;i(A).
4.3 Theorem

A topological space (X ,7) is T,; if and only if every two
different points of X have a different i-closure[8]:

vx,ye X (x=vy), CLi{x}=CL{y}.

Proof: 1. Let x=y to need CL;{x}=CL;{y} for every two
different points x and y in X. Since the two sets CL; {x},CL; {y}
are different, there exist a point z in X belongs only to one of
these two sets and let z e CL; {x},z ¢ CL;{y}.

If x e CLi({y}) then CL;({x}) = CLi(CL;({y})) = CLi({y)I4].
We have z eCL; ({x}) cCL;({y}) that is contraduction.

Then x ¢ CL;({y}), therefore; (CL;({y}))® is an i-open set(4.2)
[8] containing x not y.

2. On the other hand let X be T, space and let x, y be two
different points in X. By definition of T, space there exists an i-

open set | containing one of these two points not the other.
Let xel,ye | then I®is an i-closed set(4.2) [8] containing x not

y. By definition of CL;({y})[8] we have yeCl({y}) but
x ¢ CL;i({y}) because x ¢ 1€ . Therefore; CL;{x}=CLi{y}. m

4.4 Theorem

A topological space (X ,r) is Ty; if and only if every single set
belongs to it is i-closed.

Proof: 1. Suppose that every single set belongs to a topological

space (X ,ri) is i-closed and x, y be two different points in X.
Then {x}C is an i-open set containing y not X, {y}C is an i-open
set containing x not y. Therefore; (X,z) is Ty; .
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2. On the other hand, suppose that (X ,z) is T;; spaceand x e X .
By definition of T;; we have: for every two different points
belongs to X(x,ye X, x=#Yy) there exists an i-open set I,

containing y not x such that yel,c{x}°. Then

x}C =Uly:y=x}cUG, 1y = xjc x|
Therefore; {x}° is the union of i-open sets, then its i-open set.
Then {x} is i-closed set Wx in X

4.5 Theorem

A topological space (X,z) is R; ifand only if ¥xe X and for
every i-open set | containing x there exists an i-open set 1* such
that xe I*and CL;(1*)c I.

Proof:1. suppose that (X,z) be R; space  and let
x e |, where lis ani—openset in X.

Then F=X\I is i-closed set not contains x.
By definition of R; space there exists two discrete i-open sets
I, and I suchthat xel, and F c I.

Since 1, (1) then CLi(1,)cCL(IE)=1E cF¢=1.
Therefore xel, and CL;(l,)c .

Then | is the i-open set which we want it.
2. On the other hand let the condition above is true and we will
prove that X is R;.

Let x ¢ F where F is an i-closed set, then xe F¢ where FCis
i-open set. Then there exists an i-open set I* such that
xel*and CL;(1*)c FC.

It is clear that I *and (CL;(1*))¢ are discrete i-open sets such
that xe 1™, F < (CL;(1*))C. Therefore; (X,z) is R; space gy

4.6 Theorem

A topological space (X,r) is N; if and only if for every i-closed
set F and for every i-open set | containing F there exists an i-open
set I* such that F < I *and CL;(1*)c I.

Proof: 1. Suppose that (X,r) be N; space and let F be an i-
closed set contained in the i-open set | then K=X\I is i-closed
set(where K and F are discrete sets).

By definition of N; space there exists two i-open sets | and |

suchthat Kclg and Fc .
Since I € X\l then CL;i(Ir ) < CLi(X\ Ix)= X\ Ix € X\K=L.
Therefore xel, and CL;(l,)c .

Then I is the i-open set which we want.
2. On the other hand let the condition above is true and we will
prove that X is N;.

Let F;and F, be two discrete i-closed sets in X, then F, € X\F;,
where X\F, is i-open set.

Then there exists an i-open set I* such that F, c|*and
CL;(I*) < X\F,

It is clear that I* and X\ CL;(I* ) are discrete i-open sets such
that F;  I*, F, < X\ CLi(I* ).Therefore; (X ,7) is N; space g

4.7 i-Urysohn's Lemma

A topological space X is an i-normal if and only if for any
disjoint i-closed sets C,and C,, there exists an i-continuous

mapping f : X — [0,1]such that f(C;)={0} and f(C,)={1}.

Proof: Let X be an i-normal space and let U and V be two
i-closed sets. Set U, to be U, and set U, to be X.

LetU, be a set containing U, whose i-closure is contained in
2

U, . In general, inductively define for all natural numbers n and

for all natural numbers a < 2™!

U,,,1 tobe aset containing U , whose i-closure is contained
2n 2n—l
within the complement ofU .., . This defines U, where p is a
2n—l

rational number in the interval [0,1] expressible in the formZi:1

where a and n are whole numbers.
Now define the mapping f : X —[0,1] to be f(p)=inf{x| p € U, }.

Consider any element x within the normal space X[12], and
consider any open interval (a,b) around f(x). There exists rational

p

numbers ¢ and d in that open interval expressible in the form ;

where p and n are whole numbers, such that c<f(x)<d. If c<O0,
then replace it with 0, and if d>1, then replace it with 1. Then the
intersection of the complement of the setU. and the setU, is

an open neighborhood of f(x) with an image within (a, b), proving
that the mapping is continuous. Since every continuous mapping
is i-continuous mapping(remark 2.10[8]) we have: the mapping
f : X —[0,1] is i-continuous.

Conversely, suppose that for any two disjoint i-closed sets, there
is an i-continuous mapping f from X to [0,1] such that f(x)=0
when x is an element of U, and that f(x)=1 when x is an element
of V. Then since the disjoint sets [0,0.5) and (0.5,1] are i-open and

under the subspace topology, the inverses f %([0,.5)), which

contains X, and f ~*((.5,1]), which contains Y, are also i-open and
disjoint. gy

4.8 Remark
Let (X*,r*) be a partial topological space of a topological space
(X,r) and let F < X* then 7* cr < 7' ifand only if X* e 7.

4.9 Theorem
A topological space (X,z) is CN; if and only if every partial
topological space of it is N; space.
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Proof: 1. Suppose that (X,r) be CN; and let (X*,r*) be a

partial space of X.

Let F, and F, be two discrete i-closed sets in X , then:

FLNCL(F,) = CL(F)NCLi(F,) = X *NCL (F)NCL(F,)
=CL(F)NCL(R)=RNF=¢.

Then F,and F, are separated sets in X.

By definition of CN; space there exists two i-open sets 1, and I,
such that Ficlyand Fy, cly.then  X*NI,X*N1,are
discrete i-open sets in X*.

Where F, < X*Nly,F, € X*Nl,. Therefore; (X*,r*) is N;

space.
2. On the other hand suppose that every partial topological space

of (X,z) is N; and we will prove that X is CN;.

Let A, and A, be separated sets in X and let the i-open set
[CLi( A)NCL;( B)]C = X * be a partial space of X, This space is
N; (by suppose) and X *NCL;( A),X *NCL;(B) are two discrete
i-closed sets in X*. Then there exists two discrete i-open sets
G, and Gy in X*

such that X * NCL;(A) = Ga, X*NCL;(B)cGg .

Since X* is an i-open set in X, then G, and Gg are i-open sets in
X t00(4.8).

Then Ac X*NCL;(A)c G, B X*NCLi(B)cGg -
Therefore; (X,z) is CN; space. g

4.10 Theorem

Let a topological space(X,z) be N; space, then (X,r) is CR;
space if and only if (X ,7) is R;.

Proof: It is enough to prove that every N; and R; space is CR;
(3.5). Let x¢ F where F is an i-closed set in X, then xe F€
where FCis i-open set. Then there exists an i-open set I* such
that x e I *and CL;(1*) < F€ (4.5).

Since F and CL;(1*) are discrete i-closed sets in N; space
(X,r) and by( 3.7), there exists an i-continuous mapping
f : X —[0,1] such that:
f(F)={1} , f(CL(I")={0} and
f(x)=0.

Therefore; (X ,7) is CR; space.

sincexel* then

4.11 Definition [8]

A mapping f: (X,r) - (Y,5) is called i-irresolute if and only
if f(A)is i -closed set in (X,r) for every i-closed set A" in
(Y, 9).

4.12 Remark

The 4.11 definition is also true on i-open sets by taking the
complement.

4.13 Theorem

Let (X,7) be a topological space and (Y,5) is an T,; space. If
f: (X,7) = (Y,0) is injective[12] and i-irresolute[8], then X is
T,; space.

Proof: Suppose that x,y e X such that x = y.

Since f is injective, then f(x)= f(y).

Since (Y,0) is T,; space, then there are two i-open sets I, and I,
inY suchthat f(x)el,, f(y)el, and I,N1,=4¢.

Since f is i-irresolute then £ 1(1,),f (1,) are two i-open sets
in X, xe f (1), ye f2(1,), f11)Nf2(1,)=¢. Hence
Xis T, space. g

4.14 Theorem

Let (X,7) be a topological space and (Y,5) is an T,; space. If
f: (X,r) > (Y,9) is injective[12] and i-continuous mapping[8],
then Xis T,; space.

Proof: By the same way in 4.13, and using f as i-continuous
mapping instead of i-irresolute mapping. gy

4.15 Definition [8]
A mapping f: (X,7) > (Y,5) is called i-closed if the image
f(F) of each closed set F in (X ,z)is i-closed set in (Y, 9).

4.16 Theorem

Let (X ,r) and (Y,0) be topological spaces and Y is an i-regular
space. If f: (X,z) > (Y,6) is an i-closed mapping[8], i-
irresolute and one to one, then X is an i-regular space.

Proof: Let F be a closed set in X, x¢F . Since f is i-closed

mapping, then f(F) isi-closed setinY. f(x)=y¢ f(F). But
Y is i-regular space, then there are two i-open sets I, and I, in Y
suchthat f(F)cl,,yelyand I;NI, =¢.

Since f is i-irresolute mapping and one to one, so
f1(1,),f(1,) are two i-open sets in X and
xe f 1), Fcf2(1,), f1)Nf2(1,)=¢. Hence X is
i-regular space. g

4.17 Theorem

Let f be i-closed and i-irresolute mapping from a topological
space ( X,7) into a topological space (Y,5). if Y is an i-normal
space, so is X.

Proof: Let F;,F, be closed sets in X such that F,NF, =¢.
Since f is i-closed mapping, then f(F;),f(F,) are two i-closed
setsinYand f(F )NTf(F)=¢. f(X)=ye f(F).SinceY is
i-normal space and f is i-irresolute mapping, then there are two i-
open sets I, and I, in Y such that f(F;)c 1y, f(F)el, and
ILN1,=¢,also f2(1;),f2(1,) aretwo i-open sets in X and

Foef2(1).F e f7i(1,), )N f2(1,)=¢. Hence X
is i-normal space. gy
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