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ABSTRACT:

The main aim of this paper is to investigate how the condition of Initial Right Nano topology is used to find the impact factors of Cardiovascular Disease.
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1.Introduction:

Cardiovascular disease is a general term for condition affecting the Heart or Blood vessels. It usually associate with a buildup of fatty deposits
inside the arteries and an increased risk of blood clots.

L.Thivagar and C. Richard introduce the concept of Nano topological spaces with respect to a subset X of a Universe U. The topology
introduce here is named Nono topology because of its size, since it has atmost five elememts. In this paper we indentify the impact factors of
Cardiovasuclar Disease in Patient via Nano topology.

2.Initial Right neighbourhood:

Definition 2.1

Initial Right Neighbourhood:

Let y € U . Then the initial right neighbourhood of y R;.(y) ={6 € U|R;-(y) € R;-(6)}, where R,.(y) = {§ €U | Ry}
Definition 2.2

Initial Right Lower approximation:

The Initial right lower approximation of X with respect to R is the set of all objects which can for certain classified as X € U with respect to R and it is
denoted by £L;.(X)

(e L) = | e 0o: 00 < )

xel

Definition 2.3
Initial Right Upper approximation :

The Initial right upper approximation of X with respect to R is the set of all objects which can be possible classified as X € U with respect to R and it
is denoted by ;,.(X)

(i.e. )ﬁir (%) = UrerfRir (0: R () N X # 0}
Definition 2.4

Boundary region :
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The boundary region of X with respect to R is the set of all objects which can classified neither as X nor as with respect to R and it is denoted by
Bnd,;-(X).

(Ie) %nle(X) = ﬁir(X) - £iT(X)
Definition 2.5
Nano Topology :

Let U be a non-empty, finite universe of objects be an equivalence relation on U. Let XS U. Let 7, (X) = {U, ®, £;,(X), U, (X), Bnd;,-(X)}. Then 7,,-(X)
is called as the Nano topology with respect to U.Elements of the nano topology are known as the Nano open sets in U and (U, 7;,-(X)) is called the nano
topology space.

Definition 2.6

Basis:

Let U beafinitesetand X < U then the basis of nano topology t(X) is given by,
(ie) 6;(X)={U .L;(X),Bnd; (X)}

Application of Initial Right Nano Topology:

Here U = U}Z, S, are the students with their Cardiovascular Disease

U ={S,,5,,55,54 55, 56,57, Sg, So, S10» S11, S12, S13» S14, S15} and

A= {lIrregular heartbeat (C,),Chest pain(C,), Heart Failure(C;),Hypertenstion(C,), Swollen feet or Ankle(Cs), Fatigue(Cg),Shortness of
breath(C;),Fainting(Cg),High blood pressure(Cy)}

Ais classified as Q= {C;, C,, C3, C4, Cs, Cg, C,, Cg, Co} and
X'=1{S3,54,57,59,S10,S11,S15}
Y:{S1:53155156'5&512!513'514}

The following information table give the details of 15 Patients and the reasons for Cardiovacular Disease.

S.NO Cy C, C; C, Cs Cs C, Cg Co Affected Patients
S 3 1 1 2 2 2 2 2 1 No
S, 3 2 1 2 2 2 1 1 2 Yes
S; 3 2 2 1 3 3 2 2 3 No
S, 2 2 1 2 2 1 3 3 1 Yes
Ss 3 1 1 3 3 3 1 1 2 No
Se 2 2 2 2 2 2 2 1 2 No
Sy 2 2 3 2 1 2 2 1 1 Yes
Sg 2 2 1 3 2 3 2 2 3 No
So 2 2 2 2 1 1 2 2 2 Yes
S10 2 2 2 1 2 2 2 2 2 Yes
Sii 2 1 3 1 3 3 2 2 3 Yes
S1z 3 1 1 1 1 2 1 1 1 No
Si3 3 1 2 1 2 2 1 1 1 No
Sia 3 2 2 1 2 2 2 1 2 No
Sis 3 2 1 1 2 2 1 2 2 Yes

The family of equivalence classes Corresponding to Q is given by
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U/RX) ={(51,S1), (512,510, (S2,52), (S12,52)5 (53, S3), (S100.53)» (512,53, (S13, S3),
(514153, (S15,53), (54, 5a), (S5, 5), (S12,.S5), (Ses S6)s (57,57, (Sg, S, (S0, o),
(S10:510)s (511, 511), (S12, S12)5 (125 S13), (S12: $14)5 (S12, S15), (S13, S13)5 (S13, S14)s
(514, 514), (515, S15) }
Right Neighbourhood:

mr(sl) = {51}, mT(SZ) = {52}1 mr(ss) = {53}, 9{1"(54‘) = {54}'mr(55) = {SS}J 9%1”(56) = {SG}J mr(S7) = {57}lmr(58) = {58}1 mr(SQ) =
{So}, R, (S10) = {S3, 510} R (S11) = {S11} R (S12) = {51,52, 53, S5, S12, 513, 14, S15 1 Ry (S13) = {83,513, 514 3,

R (S14) = {85,514} R, (S15) = {83,515}
Initial Right Neighbourhood:

R (S1) = {51,512 Rir(S2) = {52,812}, Rir(S3) = {S3, 10, 12, 513, S14: S15h Rir(Sa) = {823, R (S5) = {85, 5123 Rir (Se) =
{86} Rir (S;) = {S;3 vmir(ss) ={Ss} R (So) = {So}, Rir(S10) = {S10h, Rir(S11) = {S11}, Rir (S12) = {512}, R (S13) =
{813,812} Rir (S14) = {812, 513,514} R (15) = {812,515}

CASE | : Consider the level of the patients with their Cardiovacular Disease
Here the set of Affected patients is X = {S,,S4, 57,59, S10,S11,S15}
Then,

LX) =0, Wy (X) = {S2,53, 54, 57, S0, S10, 511, S12, S13, S0 15}

Bnd;,.(X) = ﬁir (X) - £i-(X)

Bnd;-(X) = {S,,53,54,57, 59,510,511, 512> S13, S14, S15}
Therefore the Nano topology is given by,

Ty (X) ={U,0,{S,,55,54 57,59, 510,511, S12, S13, S14, S15}}
STEP 1:
When the attribute “Irregular heartbeat (C,)” is removed from Q.

Then,

Lirig-cpX) =0, ﬁir(Q—cl) (X) = {S2, 53,54, 57, S8, S9, S10,S12, S13, S14, S15}

Bndirg-c,)(X) = {52,53,54 57, S8, S0, 510, S12: S13, S14, S15}
Therefore the Nano topology is given by,

Tir(Q—Cl)(X) -{U,8,{S2, 55,54 57,58, S0, S10,S12:S13, S14, S15}}

Hence
Tir(-c) (X)) # Tir(X)
STEP 2:
When the attribute “Chest pain (C,)” is removed from Q
Then,

Lirg-c,y(X) =0, ﬁir(Q—cz) (X) ={S2,S3, 54, S5, 57,59, 510, S11, S12: 513, S14, S15}
Bndyo-cpy(X) = {5253, 54,55, 57,59, 510, S11,S12, S13,S14, 515}
Therefore the Nano topology is given by,
Tirtg—cy)(X) = {U, 0 ,{52, 53,54, 55,5789, S10, S11,S12 S13, 514, 5153}
Hence
Tir(g-cy) (X)) # Ty (X)
STEP 3:

When the attribute “ Heart Failure(C;)” is removed from Q
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Then,
Lirg-c;y(X) =0, ﬁir(chg) (X) ={S2, 53,54, S6, 57, S8 » So S10, S12, 513, 14, S15}
Bnd,,g-c,)(X) = {52,53,54,56,57, 55,59, S10,S12, 513, S14, S15}

Therefore the Nano topology is given by,

Tir(g-cs)(X) = {U,0,{S2, 53,54 56,57, Sg » S9, S101 S12: S13) S14, S15}}

Hence
Tire-cs) (X)) # T (X)
STEP 4:
When the attribute “Hypertenstion (C,)” is removed from Q.
Then,

Lirig-cpX) =0, ﬁir(Q—a,) (X) = {S2, S5, 54, S5, S6, 57, S9, S10, S11, 12, S13, S14- S15}
%ndir(Q—Q) (X) = {52! 53! S4r SSI SGI 57 ’ S9r SIOI Sllr Slzr 5131 5141 515}
Therefore the Nano topology is given by,

Tirg-c)X) ={U, @, {52,583, 54, S5, 56,57, S0, S10, S11, 512, S13, S14, S15}}

Hence
Tir(g-cy) (X)) # T (X)
STEP5:
When the attribute “Swollen feet (Cs)” is removed from Q.
Then,

Lirig-c)X) =0, ﬁir(Q—cS) (X) = {S2, 53,54, 57,9, S10, S11, S12, S13, S14, S15}
Bndirg—c)(X) = {52,53,54,57,S9, 510,511, 512,513, S14, S15}
Therefore the Nano topology is given by,

Tir(Q—Cs)(X) = {[U' (2) ’ {52: S3r54r57159 r510r511 r512151315147515}}

Hence
Tir(g-c) (X) = Tir(X)
STEP 6:
When the attribute “Fatigue (Cg)” is removed from Q
Then,

Lirig-cyX) =0, ﬁir(Q—c6) (X) ={S2,53,54,57, 59, 510, S11,S12, S13, S14, S15}
Bndirg-co)(X) = {S2,53,54, 57,89, 510,511,512, S13, S14, S15}
Therefore the Nano topology is given by,

Tir(o-c)X) = {U,0,{5,,53,54:57, 55,510,511 » S12: 513,514, S15}}

Hence
Tir(g—co) XD = Ti(X)
STEP 7:
When the attribute “Shortness of breath(C,)” is removed from Q
Then,

£ir(Q—C7)(X) =0, ﬁir(Q—c7) (X) ={S2,53,54,57, 59,510, S11, 512, S13, S14, S15}

Bndirg-c,)(X) = {S2,53,54, 57,59, 510,511,512, S13, S14 S15}
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Therefore the Nano topology is given by,

Tir(g-cnX) = {U,0,{S2, 53,5457, S0, S10,S11, 512, S13, S14, S15}}

Hence
Tir(g-c,) X)) = T (X)
STEP 8:
When the attribute “Fainting(Cg)” is removed from Q.
Then,

Lirg-c)X) =0, ﬁir(zzfcg) (X) = {S2, S5, 54,57, S, S10, S11, S12, 513, S14, S15}
Bdirg-c)(X) = {52, 53,54, 57,59, 510, S11, 512, S13, S14s S15}
Therefore the Nano topology is given by,

Tir(Q—Cs)(X) = {[U! @ ’ {52! 53r54r57159 r510r511 r51215131514r515}}

Hence
Tir(o-cg) X)) = T (X)
STEP 9:
When the attribute “High blood pressure (Cy)” is removed from Q.
Then,

Lirig-cy(X) =0, Wirgc,y (X) = {52, 53,54, 57,59, S10, 511, S12, S13, S14s S15}
Bnd;yg-c)(X) = {52,53,54 57,590,510, S11 5125 S13, S14, S15}
Therefore the Nano topology is given by,
Tirtg—ce)®) ={U,8,{S2, 53,54, 57, 59, S10,S11, S12: S13, S14, S15}}
Hence
Tir(g-co) (X)) = T (X)

CASE 11 : Consider the unaffected Patient is Y = {S;, S5, S5, Se, S, S12,S13, S14}
The following facts have been obtained

175 0-cp (V) # 7 (Y)
Tirg-c) V) # T3 (Y)

3. Tyro—cyy (Y) # 73 (V)

N

4. Tirgg-cyy () # 7 (Y)
5. Tirg—cg) (V) # 75 (¥)
6. Tir(g-cg) (V) # T (¥)
7. Tirg—cyy) V) # 75 (Y)
8. Tirio—cey (V) # 7 (V)

9. Tirg—cy) (V) # T5(Y)

CONCLUSION:

We have concluded that Irregular heartbeat ,Chest pain, Heart Failure and Hypertension are the major factors of Cardiovascular Disease. Similarly, the
corresponding Initial Right Nano topology are being used in decision making of real world problems in any field.
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