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Abstract. As applications on infra — 8 — open set for new classes of
mappings and new concepts topological spaces are introduced, namely,
infra- S—continuous, infra—p—irresolute, infra—B—open(closed)
mapping, infra — 8 —7; (i = 0,1,2,3,4), infra — 8 — compact and
infra — 8 — connected space. Some of special results and properties
which belong to these various applications are established and studied.
Moreover, the relations and opposite relations between these new con-
cepts and others are discussed and counter examples are given in order to
investigate opposite relations.
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1. INTRODUCTION

Since 1982, Dunham [8] has introduced new operators C1* and Int*. Othman [[14],[15],[16]
[17], [18], [19], [20] and [21]] generalized these operators to fuzzy topology and intro-
duced new classes of sets and mappings, such as infra — aopen(closed) and supra —

B — open(closed). Other mathematicians, like, Selvi, Dharani, Missier, Rodrigo and
Robert used these new operators in order to introduce [resp. pre * open, « * open and
semi * open] set [resp. [23], [11] and [22]].

In this paper, in using these operators, we introduce various applications on in fra —
B — open set like infra — 8 — compact, infra — B — connected, infra — B — 7;
(1=0,1,2,3,4), infra—  — open(closed) mapping, in fra — 8 — continuous mapping
and infra — B — irresolute mapping. Moreover, we discuss and study the relations
between these new concepts and illustrate the opposite relations with examples. Finally,
interesting and spacial results on these new concepts are investigated.
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2. PRELIMINARIES

A set p C X is called a 5 — open [2] (resp. « — open [13], pre — open [12] and
semi open [10] set if o C l Int cl (@) (resp. ¢ C Int cl Int (), ¢ C Int cl (¢) and
¢ C cl Int (p)). The family of all 3 — open (resp. & — open, pre — open and semi open)
sets of X is denoted as § — O(X) (resp. «O(X), PO(X) and SO(X)).

Definition 2.1. [8] Let ¢ any set. Then, (i) Closure*(¢) (Cl*(y)) is the intersection of
all generalized — closed sets containing .

(ii) Interior*(p) (Int*(p)) is the union of all generalized — open sets contained in
©.
Definition 2.2. A set ¢ C X is called an infra— [ —open [20] (resp. infra—pB—closed
[20], infra — pre — open [20], infrasemi open [22] and infra — o — open [17] )set if
@ C Cl* Int CI* (p) (resp.Int* ClInt* (¢) C ¢, o C Int Cl* (¢), ¢ C CUI* Int (p)
and ¢ C Int Cl* Int (p) ) The family of all in fra— 3 — open (resp. infra— B —closed,
infra — pre — open, infra semi open and infra — o — open) sets of X is denoted as
I-8-0(X)(resp. I ——C(X), I - POX), I-SO(X)and I — a — O(X)).

Definition 2.3. [9] In a topological space (X, T), a subset p is generalized — closed if
cl(p) C n whenever i C 1 and 1 is open set.

Lemma 2.4. [8] Let i any set. Then,
* 0 CCI"(p) C Cl(yp).
o Int (p) C Int" () S (©).

Definition 2.5. [1] A ropological space (Y, 1y) is called:

o S—ToifVa #y, 0 — open set p € Ty : eitherx € pandy & @, ory € v and
x ¢ .

o B—m1ifVo £y, 38 — open set p1, w2 €E Ty 1 x € p1, Y & @1, and y € pa,
T & p2.

o f—ToifVo # y, A6 —open sets p1, Y2 € Ty : T € 1, Y € Qo and o1 Nps = .

o (3 — Regular space if V¥ € ¢ andx € Y : x ¢ 1, 35 — open sets p1, o2 € Ty
cx €1, n C e and e Npa = ¢

o B—13if (X,7)is B— Ty and 8 — regular space.

o 3 — Normal space if Y, n2 € ¢ - m N2 = ¢, Jp1, w2 € B —O(X) :
m C o1, m2 C @2 and 1 N2 = ¢. .

o B—1uif (X,7)is B — Ty and B — normal space.

Definition 2.6. A mapping [ : (X, 7x) — (Y, 7y) is said to be:
o Infra— a — continuous [17]if f~1(p) € [ — aO(X), ¥V p € Tx.
e Infra — pre — continuous [22] if f~1(p) € I — PO(X)), V ¢ € 7x.
e Infra — semi — continuous if f ~(¢) € I — SO(X)), ¥V p € 7x.

Here, we can construct new topology namely, Infra-topological space by using the op-
erator Int*.

Definition 2.7. Let (X, T) be a topological space. the new topology generated by Int*.
That is, Infra-t, = {\ C X : Int*(\) = A\}.

The member of Infra-t, is called Infra-open set, the complement of it called Infra-closed
set and the family of all Infra-open (resp. Infra-closed) sets can be denoted by infra-O(X)
(resp. infra-C(X) )
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Remark 2.8.

(i): The members of Infra-T, are closed under the intersection properties and the
complement ( Infra-15) are closed under the union properties.

(ii): The union of member of Infra-t,. is not be member of Infra-T,, in general.

(iii): The intersection of member of Infra-T5 is not be member of Infra-7; in general.

(iv): 7 CInfra— 1y and 75 C Infra — 5.

We can clarify the Remark 2.8 by the following example.

Example 2.9. Ler X = {1,2,3}, then
o 7, = {¢,{3}, X}, then Infra-7, = {¢,{1},{2},{3},{2,3},{1,3}, X} we can
see that 7, C Infra — 7,. If \y = {1} and Ao = {2} are Infra-open sets but
A1 U Ay = {1,2} is not Infra-open set.
o 7¢ = {¢,{1,2}, X}, then Infra — 75 = {¢,{1},{2},{1,2},{2,3},{1,3}, U}
we can see that 75 C Infra—75. If pn = {1, 3} and ps 3 = {3} are Infra-closed
sets but ;11 N pe = {3} is not Infra-closed set.

3. INFRA-- CONTINUOUS AND INFRA-3-OPEN ( CLOSED ) MAPPING

Definition 3.1. A mapping f : (X,7x) — (Y, 7y) is said to be:
e Infra— B — continuous if f~*(X\) € If — O(X) (I — C(X)),Y\ € 7y (7¢).
e Infra — 8 — irresolute if f~*(\) € IB — O(X)(IB — C(X)),VA € IB —

O(X)(IB - C(X)).

Theorem 3.2. For a mapping f : (X, 7x) — (Y, 7y), the statements below are the same:
(i): fisinfra— B — continuous;
(i) VA e OY)andae X : f(a) e N IueclIf—0(X): a€ pand f(u) C X
(iii): V€ C(Y), hence f~1(u) € IB — C(X);
(vi): Int*ClInt*(f~*(\) C (f~H(CL(N)),VIeY;
vV): f(Int*ClInt*(un)) CCU(f(n), Ve X.

Proof.

(1) = (it): fae XandVA € O(Y): f(a) € A hence3u e If—O(X):a € p
anda € pp C f~(\). Therefore, f(u) C .

(ii) = (i).: Let A € Y and if take a € f~!(\) and we have f(a) € A. Since
A€ O), then 3y € IB—O(X): a € pand f(u) € X and we have
a€ uC(f~1()\)). Hence, f~1(\) € IB — O(X).

(i) = (i1i).: Let A € C(Y). This show that A> € O(Y) . This implies that
f7r(X) € IB — O(X). Hence, f~1(\) € IB — C(X).

(iii) = (iv).: Consider A € Y, then f~1(Cl ()\)) € I8—C(X), then Int*ClInt*(f~

(fH(CU)).

(iv) = (v).: Suppose u € X and let take A = f(u) in (iv), We have
Int*Clnt*(f~1(f(1))) € £~ (CI(f(1)))- Then,
Int*ClInt*(u) C f~1(CIl(f(p))). This show that
FUInt*ClInt*(u)) C CIU(f(1)).

(v) = (i): Consider A € Y and p = f~ 1()\C) in (v). We have
FInt*ClInt*(f~1(X9))) C ClL f(f~1(X%)) = X°. Hence, f~1(\°) € SB —
C(X) and f is infra-/3- continuous.

Corollary 3.3. For a mapping f : (X,7x) — (Y, 7y ), The statements below are the
same:

tA) €



846 Hakeem A. Othman

(i) fisaninfra — 8 — continuous;
(ii) For any closed set in'Y, the inverse image of it is an infra — B — closed;

(iii) f(IB ——Cl(p)) € CU(f(n)), Vi € X;

(iv) IB—CI(f~1(\) C fH(CI(N)), VA € Y;

(v) £~ (Int(N) C I8 — CU(f~*(N). YA € Y.

The “Implication Diagram 1” to give an illustration of the relations between different
sorts of continuous mappings.

Semicontinuity
A

Infra-semicontinuity

Z =)
zl |2 o Y 8
= = = 8 S
< € ' 3 > =
e 8 InElNE
0 ' 2 2 =
M 3 5 = <
o1 s c <

— =0

£ 2

Infra-precontinuity

t

Precontinuity

Diagram 1

Remark 3.4. The opposite relationships must not be necessarily true in the Implication
Diagram 1 as appeared by the following examples:

Example 3.5. If f : (X,71) — (Y, 72) be an identity mappings where, Y = X =
{a,b,c}, 11 = {¢,{a}, X} and 75 = {¢,{a,c}, X}. Then, f is a B-continuous but not an
infra-B-continuous mapping.
Example 3.6. If f : (X,7x) — (Y, 7y) be an identity mappings where, Y = X =
{a,b,c}, 7x = {o,{a},{b},{a, b}, X} and v = {¢,{a,c}, Y}, then:

e fis an infra- — continuous which is neither an in fra — precontinuous nor an

infra — acontinuous.
e fisaninfra — B — continuous which is not continuous mapping.

Example 3.7. Consider the space (X, 1) and (Y, 1,) where, Y = X = {1,2,3,4}.
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Lett, = {¢7 {1}7 {2}5 {1’2}’X}’ Ty = {¢7 {1}a {2}’ {1’2}’ {2’4}’X} andf : (X7 Ta:) -

(Y, 7y) be an identity mappings. We can see

e f is an infra-semicontinuous mapping where as it is not a continuous mapping.
e f is an infra-semicontinuous mapping which is not an infra-a-continuous map-

ping.
Definition 3.8. A mapping [ : (X,7x) — (Y, 7vy) is said to be an infra — 8 —
open(closed) if f(p) € IB—OY)(IB - C(Y)), Vi € 7x (7%).

Theorem 3.9. For the bijective mapping f : (X,7x) — (Y, 7y ), The statements below
are the same:

(i) fis aninfra — B — closed mapping;

(ii) f7HIB = CI(N) CCUf~H(N), YA €Y,

(iii) Int(f=*(\)) C f~1(IB — Int(\)), VA €Y,

(iv) Int(f=*(\)) C f~Y(CI* Int CI* (\)), YA €Y.

Proof.

(1) = (it).s If A € X and f be an infra-8 — closed mapping, then

FHN) S CUFTHN) = 18— CUN) S 1B~ CUF(CUFTI(N)))

1B = CUN) C F(CUFTIN)) = fTHUIB—CUN) S CUFTHN).
(#3) = (#it).: Let A € Y, hence A° € Y by (ii) we have

FTHIB = CIX%) S CUFTHX)) = (FTHIB = Int(N)) € (Int(f~H (V)"

Then, Int(f~*(\)) C f~1(I8 — Int())).
(#i1) = (iv).: By (449) we can easily get

Int(f~'(\)) C f7H(IB —Int(N)) C f~1(CI* Int CI*(IB — Int(\)))
Int(f~*(\) € fH(C1 Int CI*(N)).

(tv) = (i).: Let p € C(X). Thus, (f(u))C ey
By using (iv), we have

Int(f7H((f(w))%)) S f7HCU Int CU((f(1))%))

C

(CLHF M) S (FHUnt™ CUInt* (£ ()"

Int* CUInt* ((£(1))) < £(1):
Then, f(u) € If — C(Y) and f is an infra-3 — closed mapping.

Corollary 3.10. For a mapping [ : (X,7x) — (Y, 7y), The statements below are the
same:

(i) fis aninfra — B — open mapping;

(ii) f(Intp) C 18— Int(f(u)), Vit € X;

(i) Int(f~*(N)) C fH(IB — Int(N)), VA €Y;

(iv) fL(IB — CI(\)) C CI(f~(\), VA € Y;

(v) f(Intp) C O Int CI* (f(p)), Vu € X.
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4. INFRA-(3- TOPOLOGICAL SPACE

Definition 4.1. A (X, 1) topological space is called:
e Infra—pB—-TyifVe £y e X,Fp CIB—O(X): eitherx € pandy ¢ ¢, or

y€pandx ¢ .
o Infra— B —ThifVe#ye X, Jp1, p2 CIB—O(X):x €1,y ¢ p1, and

Y € g2, ¢ pa
o Infra—p—ToifVe#y € X, 31, p2 CIF—0(X):x €1,y € 2 and
©1 N2 = 0.

o Infra—B—regular spaceif Vn € T¢andx € X : x ¢ n, Jp1, @2 C If—-O(X)
rx € w1, n C e and pr N = .

o Infra—fB—T3if(X,7)isaninfra— g —Ty andinfra— B — regular space.

o Infra—p—Normal spaceif Vni, e € 75 : N2 = ¢, 1, p2 € I—O(X)
sm C 1, m2 C w2 and 1 N2 = ¢.

o Infra—B—Tyif (X,7)isaninfra—  — T and infra — 3 — normal space.

Theorem 4.2. A (X, 7) space is aninfra — 8 — Ty iff I8 — Cl({z}) # IS — Cl({y}),
Ve #y e X.

Proof.

Necessity: Let I3 — Cl({z}) # I8 — Cl({y}) Vx # y € X. Hence, I3 — Cl({z}) €
18— Cl{y}) or 18 — CU({y}) £ 18 — Cl({x}).

Suppose that I8 — Cl({z}) ¢ I8 — Cl({y}) = = & (16 — Cl({y}))
=z e (If-Cl({y}))c € If—-—0O(X)andy ¢ (I8 — Cl({y}))c. Hence, (X, ) is an
infra — B — Ty space.

Sufficiency: Let (X, 7) is aninfra—3—Tp space, thenVa £ y € X, Jp € I5—0(X)
seitherz € pandy ¢ ¢, ory € pand x ¢ . If we consider x € p andy ¢ .
Therefore, ¢ € If — C(X) and z ¢ ¢° y € ¢° then z ¢ I5 — Cl({y}). Hence,
18— Cl({e}) # 18 — Cl{y)).

Theorem 4.3. A (X, 7) space is an infra — 8 — Tp, then I8 — Int(IB — Cl({x})) N
I — Int(Ip — Cl({y})) = ¢, Vo #y € X.

Proof. Let (X, 7) be an infra —  — Ty space, then Vo # y € X, Jp € I — O(X) :
eitherz € pandy ¢ p,ory € pand x ¢ .
Ifrepandy ¢ o = x ¢ p°and y € °.
Therefore, I — Int(If — Cl({y})) C ¢° = I8 — Int(I5 — Cl({y})) Ny = ¢.
Hence, z € ¢ C (I — Int(I8 — Cl({y})))°
and I3 — Int(IB — Cl({z})) € (I8 — Int(1B — Cl({y})))".
Then, I8 — Int(IB — Ci({z})) NI — Int(IB — Ci({y})) = ¢.

Theorem 4.4. A (X,7) spaceisaninfra— 3 —T iff {x} € If — C(X), Vx € X.

Proof.

Necessity: Let {z},{y} € I8 — C(X) Vx # y € X. This show that z € {y}°,y €
{z}¢and {z}°, {y}° € I8 — O(X). Then, (X, 7) is an infra — § — Ty space.

Sufficiency: Let X is an infra — 8 — Ty space, thenVz £y € X, Jp € If— O(X) :
y € g and = ¢ . This show that y € ¢ C {z}¢, therefore {z} € I — C(X).

Remark 4.5. If g, f : (X, 1) — (Y,7,) are irresolute — infra —  — continuous
(resp. infra— 3 — continuous ) mapping and Y isinfra — 3 — 1o (resp. T2 ) space, then
the set A={z:x € X, f(x) = g(x)} isnotinfra —  — closed set. We shall illustrate
that by the following example:
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Example 4.6. Ifg, f : (X,7,) = (Y, 7,) are irresolute — infra — f — continuous (
infra — B — continuous) mapping define as following:

fla) =2,f(b) = 1and f(c) =2

g(a) =2,g(b) =Land g(c) =1
and let 11 = {¢a {a’}v {b}7 {avb}vX} and 7o = {¢a {1}7 {2}7Y} where, X = {aabac}
andY = {1,2}, we can see that A = {z : © € X, f(z) = g(z)} = {a, b} but is not an
nfra— B — closed set.

The “Implication Diagram 2” to give an illustration of the relations between different
sorts of B-topological spaces.

(g

| |

’InfralﬁTg‘

el =]

’Infrafﬂfﬁ‘ B -7

| |

[afra==]

(Diagram 2)

Remark 4.7. The opposite relationships must not be necessarily true in the Implication
Diagram 2 as appeared by the following examples:
Example 4.8. Ler X = {1,2,3} and 7 = {¢,{2,3}, X }. We can see

o TisfB—1y, B—T1, B — T, B— T3 and 5 — T4 space.

e Tisnotinfra— B — 1, infra— 8 — 1, infra— [ — 1o, infra— f — 13 and

nfra— B — 14 space.

Example 4.9. Ler X = {1,2,3} and 7 = {¢,{1},{1,2},{1,3}, X }. We can see 7 is an
i fra — B — 19 space but not infra — 3 — 11 space.

Example 4.10. Let (R, 7. f), where T.o5 is Cofinite topological space. We can see T is
aninfra — B — 11 but not infra — B — 7o.

Example 4.11. Let X = {1,2,3} and
T ={¢,{1},{1,2}, X}. We can see 7 is aninfra — B — normal space but not infra —
B — regular space.

Theorem 4.12. A (X, 7,) spaceisaninfra— 5 —Ty iff Vo Ay € X, Jp € I — O(X)
rx€pandy ¢ I8 — Cl(p).
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Proof.

Necessity:Suppose that Vo 2y € X Jp € IF—O(X):z € pandy ¢ I8 — Cl(ip).
This show that y € (I8 — Cl(p))¢ € I —O(X)and N (I8 — Cl(yp))° = ¢. Then, X
isan infra — g — T space.

Sufficiency: Let (X, 7.) is an infra — 8 — T5 space, then Vx # y € X Jp and A
e If—0O(X)such: x € p,y € Aand N\ = ¢. Therefore, ¢ C A\ = I3 —Cl(p) C X°
—y ¢ 18- Cl(y).

Now, we will discuss some interesting results on an infra —  — compact space and
an infra — B — connected space as follows:

Definition 4.13. A (X, 1) space is said to be an infra — 3 — compact space if every
infra — B — open cover has finite subcover.

Theorem 4.14. A (X, 1) space is an infra — 8 — compact iff the finite intersection of
infra — 8 — closed sets in (X, T) has non-empty intersection.

Proof.

Necessity: Let (X, 7) is an infra — 8 — compact space and A = {A, : « € [} be a
family of infra — B — closed sets.
If we assume that (), .; Ao = ¢, we have A° = {A5, = X — A, : a € I} are the family
of infra — B — open sets in (X, 7).
Then, J,c; A% = Upe, (X —A0) =X —¢p= X
We get that | J,, ., A5, is an infra —  — open cover of X but (X, 7)is aninfra — 5 —
compact space.
Thus, X C U7, AS, = Ui (X — AS)) = X — (-, Aq, which mean that (", A,
should be empty is a contradiction, then (), .; Ao # ¢
Sufficiency: We will prove that (X, 7) is an infra — 8 — compact space so, we assume
that A = {A, : « € I} isaninfra — 8 — open cover for X.
Then, we have A° = {AS, : a € I} be afamily of in fra— 3 —closed sets and (o ; A5, #
¢ isinfra — B — closed set see {[20],Theorem 2.4.}.
Weput (N, ;A5 =B= X -B=;_, Aa, = (U/~; A, ) UB° = X.
Then, we get (X, 7) is an infra — § — compact space.

Theorem 4.15. A (X, 7) space is aninfra — f — o iff Vo # y € X,3U € 7 : z €
I8 —-0O(X)andy € (I —CI(U))°.

Proof.

Necessity:Letz # y € X and (X, 7)isaninfra— [ —12 hence, 3U,V € I—0O(X) :
ceUyeVadUNV =¢ = If—Cl(U) C V¢ = V C (If — CI(U))°, then
ye (B —-CUU))".

Sufficiency: Suppose that Va # y € X,3U € If —O(X):x € Uandy € (I8 —
ClU))® € If — O(X). and we have U N (I — Cl(U))® = ¢. Then, (X, 7) is an
infra — B — 7o space.

Theorem 4.16. IF [ : (X,7x) — (Y, 7y ) mapping is an infra — 8 — continuous from
nfra — B — compact space to infra — B — 1o space, then f is aninfra — 8 — closed
mapping.

Proof. Let F' € X is an infra — 8 — closed set, then we should prove that f(F) is also
infra — 8 — closed setinY.
Since X is an infra — 5 — compact space then, easy to prove that F' is an infra — 5 —
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compact subset of X.

Now we will prove that f(F’) is an infra — 8 — compact subset of Y so we assume that
A={Ay,:acl}isaninfra—  — open cover of f(F)ie f(F) CU,c; Aa = F C
Uaer f 1 (Aq). Since F is anin fra—fB—compact subset, hence F C i, f~1(A;;) =
J(F) C U (A;j). Then, f(F) is an infra — 3 — compact subset of Y. Since Y is
infra — B — 1 space and f(F) is an infra — 8 — compact subset it and let « ¢ f(F)
andz #peY, U, V, €Ty :xcUypeVoandU, NV, = @ie{U, :x € f(F)}is
an infra — 8 — open cover of f(F'). But f(F)isaninfra — 8 — compact subset of Y,
then we have finite sub cover of iti.e f(F) C U,, UU,, U...UU,, =], U, CU.
PutV ="V, NV,,N...nV,. =Ny Vpys then UNV = (U, Uz, ) N(Niey Vi) = .
Thus, f(F) NV = ¢ = V C (f(F)* = p € V C (f(F))" So, (f(F))" is an
infra — B — open set, hence f(F) is an infra — 8 — closed set in Y. Then f is an
infra — B — closed mapping.

Definition 4.17. A set y € X is said to be an infra —  — regular set if @ is both
nfra — B — open and infra — B — closed set.

Definition 4.18. A (X, 1) is said to be an infra — B — connected space if X cannot
written as the Union of two nonempty disjoint infra — 8 — open sets.

Theorem 4.19. [f (X, 7) be a topological space, then the following properties are same:
(): (X,7)isaninfra — 8 — connected;
(ii): (X, T) cannot expressed as the union of two nonempty disjoint infra — B —
closed sets in X;
(iii): X and ¢ are the only infra — 8 — regular set.

Proof.

(i) = (i1): Assume (X,7) is an infra — 8 — connected space. Suppose that ¢
and - are nonempty disjoint in fra — 8 — closed sets : X = 1 U ps. Therefore,
w1 = 5 and py = ¢f are nonempty disjoint infra — B — open sets, which
contradicts. Then (41).

(i) = (i4t): Suppose that ¢ be a nonempty disjoint in fra — 8 — regular set in X.
Thus, X = ¢ U ¢°, which contradicts. Then (ii7).

(#4i) = (i): Let (X, 7) is not an infra — 8 — connected space, then 1 and @2
are nonempty disjoint in fra — 8 — open sets : X = 1 U ps. Thus, ¢1 = ¢§ and
wa = f. This show that ¢ is an infra — 8 — regular set, which contradicts.
Then, (X, 7) is an infra — 8 — connected space.

Corollary 4.20.
e Every B — connected is infra — 8 — connected space.
e Everyinfra — 3 — connected is connected space.

Remark 4.21. The examples below demonstrate that the opposite of Corollary (4.20) is
usually not true:

Example 4.22. The indiscreet topology (X, T) is connected and infra — B — connected
but not B — connected space.

Example 4.23. Let X = {a,b,c} and 7 = {¢, {a},{b},{a,b}, X'}, then it is connected

but not infra — B — connected space.

Definition 4.24. [f © Unable to write two non-empty disjoint in fra — 3 — open sets as a
Union, a set ¢ € X is said to be an infra —  — connected
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Theorem 4.25. Let f: (X,7x) — (Y,7y) be an infra — B — irresolutesurjective
mapping. If  is an infra —  — connected subset of X, then f(p) is a connected in'Y.

Proof. Assume f(¢) is not an infra — § — connected in Y. Hence, 3 and A € Y are
infra— g —opensets: f(p) =pUA.
Since f is an in fra—fB—irresolutesurjective mapping, f ~*(p) and f~1(\) are infra—

B — open setsin X and ¢ = 1 (f(9)) = £~ (1 UN) = F1(u) U T ().

It is clear that f~1(u) and f~1()\) are infra — 3 — open in X. Therefore, ¢ is not an
infra — B — connected in X, which is a C!.

Then, f(p) is an infra — 8 — connected.

5. CONCLUSION

in this paper, we introduced new mappings and concepts in topological spaces. The
relations between these new concepts and mappings are being studied with other topolog-
ical spaces and mappings. The results of this paper can be extended to fuzzy sets, soft
sets, nano sets, leading to the development of the information system and various fields in
computational topology see, [[3], [4], [5], [6], [7]].
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