Tikrit Journal of Pure Science Vol. 26 (2) 2021

et el | i 2 IS 2 i Sk |

—

Tikrit Journal of DPure Science
ISSN: 1813 — 1662 (Print) --- E-ISSN: 2415 — 1726 (Online)

Journal Homepage: http://tjps.tu.edu.ig/index.php/j

On Certain Types of Set in Micro Topological Spaces with an Application

in Thalassemia Sick

Ekram A. Salh!, Taha H. Jasim?
! Department of Mathematic, College of Computer Sciences and Mathematics, Mosul University, Mosul, Iraq

? Department of Mathematic College of computer sciences and mathematics, Tikrit University, Tikrit, Iraq
https://doi.org/10.25130/tjps.v26i2.132

ARTICLEINFO.
Article history:
-Received: 14/11/2020

-Accepted: 7/1 /2021
-Available online: / /2021
Keywords: Micro  topological

space, basis of micro topology, Mic-
ra open, Mic-gra closed.

N, N'€ (tr(X), u & tr(X)) .
Corresponding Author:

Name: Ekram A. Salh
E-mail:
ekram.math@uomosul.edu.iq
tahahameed91@gmail.com

Tel:

1. Introduction

In 1990 Hamlet and Jankovic [1] investigated further
properties of topological space. Thivagar, was the
first scholar, how introduced Nano topology in 2013
[2], he introduced the concept of Nano topological
spaces which has been known in terms of universe U
subset boundary region and approximation through
the utilization of equivalence relation on it. The
concept has also been determined as nano closure,
nano interior, and nano closed sets. Jayalakshmi and
Janaki [3] defined Nra-open, Ngr a-closed, a relation
among nano regular, closed sets, nano a-closed with
Ngra-closed. In 2020 Saleh and Jasim [4] introduced
Nrag-open, Ngrao-closed and the relation of
intersection of two Ngrag-closed, also Ngrag-
continuous and  Ngrae-irresolute.  In 2019
chandrasekar [5] introduced the typologies of pre-
open and micro sets, micro semi open set; we studied
the relationship between microopen set and micro
pre-open, microopen set and micro semiopen.

2. Preliminaries

In this part, we recall some definitions which are
needed in our work .

Definition 2.1[6]

Consider X as a non-empty arbitrary group, The
space of an Infra-topological on X is a set  of

Hospital).
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subdivision group similar the next axioms are
satisfying.

(|) ®, X ETix.

(i) Elements intersection of either subgroup of X.
ieifO;Etix,1 <i<n—oNO0;E 1ix.

Terminology, Infra-topological space has been known
as the order group (X, tix). we simply say X is Infra-
space.

Definition 2.2 [5]

Consider the universe is U as a finite, non-empty
group of objects and R let be an equivalence that is
connection with U called as the link of
indiscernibility. Later on, we divide U into classes
with split equivalence. Factors of the same
equivalence type have been informed to be
indistinguishable with each another. The combination
(U,R) is known as the approximate space. Let X € U.
1. X the lowest approximate, is all objects group of
with respect to R, which certainly, can be grouped as
X is determined by Lg(X). respecting R that is,
Lr(X)= Uxer{R(X): R(X) & X} wherein R(X)
determines the equivalent class denoted by x € U.

2. X the upper approximation is all objects’ group
respecting to R, that might be categorized as X which
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determined by Ug(X). Respecting to R therefore,
Ur(X)= Uxer{R(X) : R(x) N X # ¢}

3. X regional boundary is all objects’ group of
respecting R, that could not be categorized as not-X
no X which is determined by Br(X). with regard to R
and thus, Br(X)=Ur(X)-Lr(X).

Definition 2.3 [5]

Consider the universe U, R and U have an even and
R(X)={U, 0, Lr(X),Ur(X),Br(X)} wherein

X € U satisfies the axioms below.

1. U, ¢ € rX)

2. Elements’ union of either sub-group of zz(X)

3. Elements’ crossroad of either finite sub-group of
R(X)

So, U nano topology is known as zz(X) with regard to
X. The space (U, zz(X)) is the nano topological space.
Factors of known as nano open groups.

Definition 2.4 [5]

The nano topology space (U,zr(X)) here pr(X) =U
{NU(N NW)}: € 7z(X) and known as Micro topology
N, N of 7z(X) by i wherein u & tz(X) .

Definition 2.5 [5]

The micro topology space (U,z:r(X) , ur(x)). with
regard to X, wherein X € U and whether ACU, so

1- “A” set micro interior of has been determined as
the micro open set union included in A and is
determined by Mic-int(A)

2- A set micro closure e known as the cross whole
micro closed group including A and is determined by
Mic-cl(A)

Definition 2.6[5]

Let (U, Tr(X),ugr(X))’be a micro topological space
and A € U,then A said is to be

Micro pre-open set if ASMic-int(Mic-cl(A)).

3. Some new tapes of set in micro topological
space

This part the introduce the micro topology basis and
several new definition namely micro regular open,
micro a-open, micro regular a-open, micro general
regular a-closed set and via this concept, we
introduce micro topological space. At last many
characterizations and some examples were introduced
to explain the subject.

Definition 3.1

Let (U, tr(X),ur (X)) be micro topological space ,the
set

B ={(e, U, (X), (X)) U (N N p)} called is basis for
the micro topology (X) on U.

Definition 3.2

Let (U, Tp(X),ur(X)) be a micro topological space
and A € U “, then A said is to be

1- Micro regular open if A=Mic-int(Mic-clA)

2- Micro a-open if ASMic-int(Mic-cl(Mic-int(A))
Definition 3.3

consider (U, tr(x), ur(x)) be a micro topological
space . and AcU, therefore A is known as Micro a-
closed(respectivily, Micro regular closed) whether its
complement is Micro a- open (Micro regular open ).
Theorem 3.1

1- Each Micro regular open set is “Micro-a open”.

TJPS

2- Each Micro regular open set is “Micro-pre-open”.
Proof:

1- Consider A as Micro-regular open set ,then
A="mic int(A)and mic int(A)Smic int(mic cl(mic
int(A)),therefore, AC’mic”int(“mic”cl(mic int(A)),
hense A is Micro- a open.

2- let A be Micro-regular open ,then A="mic
int”(A),which is S”mic int(mic”cl(A)),then AS’mic
int(mic” cl(A)),hense A is Micro pre-open.

Remark 3.1

Aforementioned theorems’ converse could not be
right as the following example show.

Example 3.1

Consider U ={a, b, c, d},U/R={(a},{b, c},{d}} and
X:{ar C},TR(X):{(/), U, {a},{a, b! C}! {b, C}} )
w={b} then

ur(X) ={¢, U,{a}{a, b, c},{b, c}.{a ,b}{b }}.
The mic-reg open are {¢, U, {a},{b}, {a, b}, {b, c},
{a, b, c}}.

The mic-a open are {p, U, {a},{b}, {a, b}{b, c},
{a, b, c}, {a, b, d}}.

The mic-pre-open are {¢, U, {a}.{b}, {a, b}, {b, c},
{a, b, c}, {a, b, d}}.

Remark 3.2

From the theorem 3.1 and Remark 3.1 we have the
implications (figure 1).

mic-pre-open «+—— mic-reg-open ——» Mic-aopen
Fig. (1)

Definition 3.4

Micro topological space subgroup A, (U, tr(x),ur(x))

is known as a mic-ra open if there is a micro regular

open group w ;therefore wcAcMic-a cl(A).

Example3.2

Let U={a, b, c, d}, X={a, b}, “U/R={{a}.{b, d}, {a,

b, c}}then tr(X)={o, U, {a}, {a, b, d}, {b, d}}

U= {b}then MR(X) = {(p! U, {a},{a, b, d}, {b,

d}.{a,b}.{b}}.And

.mic-ra-open = {¢, U, {a, b}, {a, b, c}, {a, b, d}}.

Definition 3.5

Topological micro space subgroup A, (U, (x),(x)) is

known Mir-gra closed if Mic-cl(Mic-int(A))Sw,

anytime Acw and w is smallest mic-ra open

containing A .

Theorem 3.2

(i) Each micro-locked set as Mic-graclosed

(if)Each micro regular-locked group as Mic-gra

closed.

(iii) Each micro-o locked group is Mic-gra closed.

Remark 3.3

Theorem 3.2 converse couldn’t not be right as the

next example shows.

Example 3.3

Let’s “U={a, b, ¢, d},U/R={{a}, {b, d}.{a, b, d}}”,

let X={a, b} <U ,then

:—ﬁ(X) :{U! @, {a}! {a, b! d}, {b! d}} ’ by #:{b}l
en

The micro open groups = {¢@, U, {a}, {a, b, d}, {b,

d}, {b}, {a, b}}
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The micro locked groups= {U, ¢, {b, c, d}, {c}, {a,
ch {a, c, d}, {c, d}}

The micro regular locked groups = {¢, U, {a, c}, {b,
¢, d}}

The Mic-a closed groups= {¢, U, {b, c, d}, {a, c, d},
{c.d, }. {a, c}, {d} {c}

TJPS

The Mic-gra locked groups= {¢, U, {a}, {c}, {d},
{a, d}, {c, d}, {a, c}, {b, ¢, d}, {a, c, d}, {b, d}}
Remark 3.4

We have the following consequences out of this
Theorem 3.2 and Remark 3.3 (Figure 2)

/\

micro regular

—_—

Mic-gra —closed

micro a closed /

Fig. (2)

Theorem 3.3

The intersection of two Mic-gra-locked groups is

also a Mic-gra closed set.

Proof

Consider A and B as two Mic-gra- locked group

in (U, tx(X), urg(X)) . Let Mic-inl(Mic-cl(A)) E w,

Mic-int(Mic-cl(B)) € w, A w, B S wand w is

smallest mic-rcr open containing A . Then we have,

ANB € w. Now "Mic-int(Mic-cl(AnB))”

= “Mic-int(Mic-cl(A))NMic-int(Mic-cl(B))Sw. Thus

ANB is a Mic-gra -locked group in U.

Remark 3.5

Two Mic-gr a-locked groups union is should not

Mic-gra — closed set as shown from the following

example.

Example 3.4

Consider “U={a, b, ¢, d}”, X={a, b} and U/R={{a},

{b, d}, {a, b, d}} . then

(X)) ={p, U, {a}{bd}{abd}}, by un ={b},

then Hr (X) = {(p!X{a}v {a! b' d}, {b, d}, {b}, {a, b}}
Mic-gr a -closed sets = {¢, U, {a},{c}.{d}.{a,d}.{c,

d}.{a.c}{{b, c, d}.{a, c, d}.{b.d}}

Here {a}u{b, d}={a, b, d} be not Mic-gra-closed.

Theorem 3.4

Whether A is a Mic gra -closed subset of , then Mic

cl(Mic int(A)) — A doesn’t include non-empty Mic

ra-open

Proof

Suppose A is Mic gra -closed on U. the results are

proven through contradiction. Consider F be a Mic —

ra-open therefore, FcMic cl(Mic int(A)) —A and “F

= ¢ . Then AcU-F”. As A be Mic gra-locked group,

F is Mic ra-open and U-F is micro is also Mic ra-

open , we have Mic cl(Mic int(A))cU-F. So F cMic

cl(Mic int(A)). Therefore F < (Mic cl(Mic

int(A)) N (U-Mic cl(Mic int(A))) = ¢, This is a

Contradiction. Hence Mic cl(Mic-int(A)) — A include

no non-empty Mic ra-open group.

Theorem 3.5

Let’s A be a Mic gr a -locked subset of
(U, (X), ug(X)). Then A is Micro regular closed
whether and only whether Mic cl(Mic int(A)) — A'is a
Mic ra-open

Proof

Suppose that A is a micro regular-closed. Then Mic
cl(Micint(A)) = A and Mic cl(Mic int(A)) — A =0,
which is the Mic ra-open. Conversion, let Mic cl(Mic
int(A))—A be a Mic raopen in U. Since A be Mic gra-
closed, by theorem 3.4, Mic cl(Mic int(A)) — A does
not have any non-empty objects

Mic raopen set. Then Mic cl (Mic int(A)) — A =o,
hence A is micro regularclosed.

Theorem 3.6

Whether A be Mic gra - locked group of
(U,7r(X),ur(X)) therefore AcBcMic cl(Mic int(A)),
therefore

B is Mic gra - locked set in (U,(X),ur(X)).

Proof

consider A as a Mic gra - locked subset of
(U,7r(X),ur(X)) therefore AcBcMic cl(Mic int(A)).
Let w be a smallest Mic-aopen set containingA
therefore, Bcw, then Acw. as A is Mic gra-locked,
Mic cl(Mic int(A)cw, Now, we have Mic cl(Mic
int(B))c Mic cl(Mic int(Mic-cl(Mic-int(A)) = Mic
cl(Mic-int(A))cw. This implies that B is Mic gra-
closed.

4. Applications of Micro Topology

In this section we explain that application message no
257 issued by the college of computer sciences and
mathematics at the university of Mosul directed to
Ibn al Atheer hospital to acquire data pertaining to the
diagnosis of spleen enlargement in thalassemia
patients. Data dispersed as follows.

Example 4.1

| took the data of ten thalassemia patients. Post
diagnosis results were the following.
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Table 1
patients | Hb lower | Hormones, | | hyper ferritin | Result
D1 N no no Yes
D, \ no N Yes
D3 \ no no Yes
s \ no no Yes
Ds \ no no no
Ds no N no no
p7 \ no N no
Ds N N N Yes
Do N no N no
Do N N no no

Here U = {p1, p2,p3,p4,p5,p6, p7,p8,p9, p10}, the
set of patients and A = { Hb lower , Hormones, |
hyper ferritin } It is split into two classes, B= {Hb,
Hor,fer} and C = { splenomegaly }. The group of
Equivalence types, U/B corresponding to B is given
by U/(B) = {{p1pa}{p2p7.0s}, {psps}{pe}, {ps}.
{p10}}-

Case 1 :(Patients with splenomegaly)

Let X = { 1, paps D4, ps}, the set of patient with
splenomegaly . Then,

78(X) = {U, @, { p1,pa, Ps }, { P1, P2, P3.P4P5.D7.Ds,
po } { P23, Ps.p7.ps }.” and “u = {p,},

we(X) = {o, U, { p2}{p1.,P4, P8 }{ P1. P2.P4, s 1
P1, P2.P3,PaPsP7, Psbs } { P2 Papsp7, pet} the
basis of

us(X)is given by Ba(X) = {o, U, { p2 }, { p1.ps, s
Y p1, p2 pa,ps 3 { P2.P3. D507, Do 3}

Phase 1: The attribute when ‘I hyper ferritin® is
;emoved from B, U/[(B-fer] = {{p1, p2,ps, D1 ps.07.Ps
{ps }. {rs }{pw}} and hence g ren(X) = { U .0,
“{ps }AP1, P2, D304 D5 D7.Ps, Do },

{p1, D2, P 3 P4, ,PsD7.De “}}

and u = {pZ} ’ then HB—[fer](X) = {(p7 Ua {“pS
YAp2.ps}{ 2} {“P1 D203 PaPsD7.Ds, Do }

Ap1, P2,p3,paps,p7, P’} } and Begren(X) = { @, U, {p2
Y {"“ps } {p2.ps}, {p1. P2, P3.PaP5.P7.D9 }}-

Phase 2: The attribute when ‘Hormones’ is removed
from B, U/[B-Hor] = {{px,, p3,pspsp10 },

{p2.07, Pe0o} { Pe}} 1 = {p2}, then pp uon(X) =
{®, U, { p2 }Ap1, p2:03, D405, D7,Ps:Pe, P10}} and

B B-[Hor](X) ={ ¢ .U, {p2 } { p1, p2, P3,02PsD7.D8,
Po.P10}}# B B-[fer]

Phase 3: The attribute when ‘Hb lower’ is removed
from , U/R[B-Hb] = {{p,,ps, paps }, { p2,p7,po},
{ps.p1o} , {P8}} and tp—py(X) = { U, @, {*ps }, { p1,
D2:03,D4.05,07, Pa:Do}{P1, P2,P3, DaPs, P7.po” } } and
u= {pZ }1 then ,LlB_[Hb](X) = {(P, U, {“ P2 }l{p2,7p8}!{
ps}AP1, P2: 3,04 D5:D7.Pe <}

{“P 1, D2,P3,DaPs,P7; Pepo}} and B up(X) = {@, U,

Efpz]},{ps }Ap2, v}, {p1. P2ps PapsP7.Pe 1}= B B-
er
CORE = { Hb lower, I hyper ferritin }.

Case 2 (Patients not with Splenomegaly)

Let X = {5, Ps,p7,0,P104 the set of patients without
splenomegaly. then, t5(X) = {U, @, {ps, P10 }»
{p2."p7, Pop3.0s.Ds,” P10}AD2 D7.PeP3Ds <}}Yand,u =
{PZ}vthen'MB(X) = {(P, Uv {pG:plO }v{PZ}l{PZI p61p10}
Ap2, D1.Po 3, D5, D6P10}{D2 P7.D9P3,D5}Yand

Bs(X) ={o, U, { p2} { pe.pro, }{ pP2bs, P10 }{

P2:P7, P9:P3:P5 }}
Phase 1:The attribute when ‘I hyper ferritin’is

removed from B, U/R[B-fer] = {{ p1 p2ps

PaPs.p7.Ps }{Ps }.

{ps} {pwo}}Therefore,rs_(ory(X)={U,9,{ DP&:P10}.{“P1
D2,P3, P4 P5:D7,Do" Pe:P10}{P1+ P2 P3:DaDs,P7:P9 1}
and[l = {Pz},thenHB—[fer](X){(p, Uv {p61p10 }l{
P2} {P2 PeP10}AP1  P2.03,Paps. D7, Po}{p1, P2,p3, p4
1P5:p61p7:p9! plO}}and,BB—[fer]={U,(p, ) {pZ}{
p6,p10},, {p>, p6,p10},{p1, p2,p3,p4,p5,p7,p9 }.
Phase 2: The attribute when ¢ Hormones ’ is
removed from B, U/R[B-Hor] = {{ p1, p3.psPs, P10 }.

) { D2, Ps:P7:P9 }7{p6 }} TherEfore,

To-mon(X)={ @, U, {ps }{ p1p3,pPaps, D10 D2
P7,P8,Ps, Pe}{P1, P2:P3, PaPs,P7.Ds , Pro}},then
pa-tor)(X){@, U, {ps }{ P2}{P2 pe}A{p1 p2.p3,
Pa,ps,p7.Ps.Ps, P10} and

ﬁB_[Hor]:{U! ®, {pZ}H {pﬁ },{PZ, p6}! {pln
P2,P3,Pa,Ps5,P7, Ps,Ds, P1o}}# P B-[fer]

Phase 3: The attribute when ‘Hb lower’ is removed
from, U/R[B-HDb] = {{p1,,ps, paps }.{ p2 p7.pe},
{pep10} s {Ps}} and g1y (X) = { U, @, {*pe.0107}
{ p1,P2.P3, P45 D7.Pe} {P1 P2, P3P Ps P77, Pe,
p10 }} and u = {p2 }, then uB-[HD](X) = {o, U,
{p6.p10}{ p2 }, {p1, p3,p4,p5,p2,p7, p9, p6,p10 }
{p2 Pe:P1HP1 . P2P3,PaDs, P7.Pe }} and B g (X)
={o. U, {p> }{pspw}{pr2"pepic} {p1 p2ps,
Paps,p7.pe " }}= B B-[fer]

CORE = {Hb lower, I hyper ferritin}.

Conclusion

We noticed from the heart that ‘Hb lower “and ‘I
hyper ferritin “are the key factors for splenomegaly.
Proper medical care and change in the behavioral
pattern can prevent the risk
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