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Abstract:

Introduction: The key theme of present research work is to propose an initial left (resp.
right) neighbourhood system for an ordering on nano-topological spaces. Based on these
neighbourhoods, we explain how the connection between nano-topological spaces and
digraph theory may be used in the study of human double circulation system.

Objectives: The most current findings and medical application methods utilize graph
theory to demonstrate certain complicated structures with advanced application trends.
The basis of this work is the creation of a nano-topological structures for the supremacy
position of vertices of plain digraphs. We use digraph for derive the nano-topologies in
many scientific and medical models to ensure functionality.

Methods: To construct a directed graph for the human double circulation system. In
addition we derive the nano-topologies by using initial left (resp. right) neighbourhoods
for certain probable sub-graphs and also verified the comparison between these two types
of neighbourhoods

Results: In this paper we have derived certain nano-topological properties by creating
initial left (resp. right) neighbourhoods and also we have identified the union and
intersection of initial neighbourhoods might help us to ensure the cause of lung and heart
failure.

Conclusions: The findings of the digraph application approaches that we acquired are
really helpful to ensure the functionality of double circulation system in the human body.

Keywords: Digraph of human double circulation system, Nano-topological space, initial
lower (resp. upper) approximation and initial left (resp. right) neighbourhoods.

1.Introduction

Richard and Lellis Thivagar proposed the notion of nano-topology. They developed the theme of
Nano-topology is based on a general topology from Pawlak rough set approximations.

Graph theory is currently a growing field of study as well as a key to establish the mathematical
application for various fields such as statistics, physics, chemistry, sociology and biology.

In order to give more generalised nano-topology emerging from graphs, several innovative types of
topological structures on a basic directed graph has been derived. A new method for applying nano-
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topological graph reduction to analysis of symbolic circuits has been built using the graph's structural
equivalence in nano-topology. The estimated sub-graphs of graphs based on the neighbourhood have
been established and framed using an algorithm designed to detect patent infringement cases.

As an example of a practical application, Ashraf S. Nawar and El Atik A.A have used a
neighbourhood network of a digraph to generate new types of nano-topological spaces in human
heart [1]. It is advantageous to develop a tool to address the human organs' blood circulation system.
Creating a nano-topological construction using the power set of vertices of basic digraphs serves as
the basis for this effort.We utilise the relationship between digraph theory and nano-topological
spaces to address practical issues in various scientific and medical frameworks.

The idea behind this study is to present new kinds of nano-topological structures that are generated
by graphs via a system of initial vertex neighbourhood systems to the digraph. Certain characteristics
of the generated nano-topological spaces, featuring an initial left border area, initial left upper
approximation, and initial left lower approximation, have been demonstrated. In the application of
this research, we have created the nano-topological structures generated by the same graph with
regard to the initial left neighbourhood of the vertex using a simple digraph of the human lung.

An assumption of Nano-topology was projected by LellisThivagar and Richard. The idea of Nano-
topology is based on a general topology introduced from Pawlak rough set approximations Graph
theory is currently a growing field of study as well as a key to establish the mathematical application
for various fields such as fuzzy theory, physics, chemistry, sociology and biology.

A quantity of recent forms of Nano-topological structures on a simple directed graph and provide
added generalized Nano-topology induce by graphs are recognized byArafaNasef, Abd El Fattah El-
Atik [8]. A new nano-topological graph cutback to representational circuit testing has been
urbanized by way of structural equality in Nano-topology induce bythe graph. Analgorithm“have
framed for detecting patent infringement suits by LellisThivagar M, Paul Manuel and Sutha
Devi V.They defined the approximation of the sub-graphs. In which a newest nano-topological
graph drop to figurative trip investigation is expanded [7].

The most current findings and medical application methods utilize graph theory to demonstrate
certain complicated structures with advanced application trends [2]. The basis of this work is the
creation of a nano-topological structures for the supremacy position of vertices of plain digraphs.We
use digraph for derive the nano-topologies in many scientific and medical models to ensure
functionality.

2.0Dbjectives
A summary of several fundamental concepts in graph theory and Nano-topology is provided below.
Definition:2.1[4]

The equivalency relation on U is denoted by Rand U be the universe and 7z (E) = {U, ¢, Lg (E),
Ui (E),Bg (E)} where E < U. tx(E)fulfils the axioms:

(1 Uand ¢ € tx(E).
(i)  Tr(E)contains the union of all the components of any subcollection.
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(iii)Tz (E)contains the intersection of all the components of a finite subcollection.

On U, tz(E)creates a nano-topology that matches E.Through the method of nano-topological space,
we refer to {U, tz(E)}. The term nano-topology refers to the parameters of tr (E).

Definition: 2.2[11]

Graph G(p,o), where 6=c(G) is a subset of unordered pairs of p and p=p(G) is nonempty. If G(resp.
infinite) is finite, then p(G) is also finite (resp. infinite). The number of edges that contain a vertex u
in p(G) is its degree; if u's degree is zero, then u is referred to as an isolated point. An edge with a
vertex that is similar to its ends is called a loop, whereas an edge with specific ends is called a link.

Definition: 2.3[2]
If u, 0€0 and G(p,o) is a directed graph, then:

In case up € a(G),let u be the left vertex of p.

If pu € 0(G), then u be a right vertex of p.

The number of vertices u such that up €c(G) is the left degree of a vertex p.
The number of vertices u such that pu €c(G) is the correct degree of a vertex p.

Definition: 2.4[3]

O O O O

If G(p, &) is simple digraph, p € 8(G)then new varieties of initial neighbourhoods of N}(8) are
computed as:

(1) Initial left neighbourhood: N/ (p) = {& € 8(G)/N}(p) < N} (D)}
(2) Initial right neighbourhood: Ni(p) = {&i € 8(G)/Ni(p) < NL (D)}
(3) Union of initial neighbourhoods: N:(p) = N/ (p) U NE(p)

(4) Intersection of initial neighbourhoods: N} (5) = N} (p) n Ni(p)
Definition: 2.5

If Lbe sub-graph of G, N/(p)be the initial leftneighbourhoodsofp € 8(G)andG (8, &) be a simple
digraph,at that point,

(i) Initial left lower-approximationis L, [6(L)] = UseaaP/N (P € 6(L)}
(ii) Initial left upper-approximationis ZN{ [6(1)] = Usegatd/Ni (@) n 6(L) # ¢}
(iii) Initial left boundary region is BN{ [6(1D)] = ZN{ [6(1)] — Ly [6(D)]

That istli[é(E)]z{é(GA), (p,LNZI[é(E)],ZNII[é(i)],BN{[é(E)]}describes the topology of a

graphG (8, &)captioned "Graph's enticing nanotopology" with corresponds to a vertex N/ (p).
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Definition: 2.6[5]

Let G(8, ) is simple digraph, L be a sub-graph of G. ThenN/(p) is initial left neighbourhood and
Tr(X) = {é(@‘), @, Ly; [6(D)], ZN{ [9@)],31\,{ [é(f,)]}. That is £z(c) forms a nano-topology
onG (8, &)corresponding to neighborhood of vertex N/(p). We call (9(6), lez[é(E)])as nano-
topological space encouraged by initial left neighbourhood.

Definition: 2.7

If L be sub-graph of G, N(p) be the initial right neighbourhoods of p € 8(G) and G(8, &) be a
digraph,at that point,

PPN

(i) Initial right lower-approximation is Ly:[8(L)] = Uca(ey(A/NH(P) € (D)}

(ii) Initial right upper-approximation is Ly[6(L)] = Uscpe){p/Ni(B) N 6(L) # o}

(iii) Initial right boundary region is By [6(L)] = Ly[6()] — Ly [6(D)]

That isty:[8(L)] = {6(G), @, Ly [0(D)], Ly [O(D)], By:[6(L)]}describes  the topology of a
graphG (é, 6)captioned "Graph's enticing nanotopology" with corresponds to a vertex N:(p).
3.Methods

SOME NANO-TOPOLOGIES BY USINGINITIAL NEIGHBOURHOODS
Example: 3.1

Consider a simple directed graph Gwith 8(G) = {py, 3, s, Pa}and (L) < 6(G).

£

Figure 1: A simple directed graphG

Next,we obtain,

Table 3.1: Initial left and right neighborhoods for simple directed graph G

pEDB) p1 P> p3 Pa
N,(P) {p1, ps} {Pr, P2 Pa} | (P2 D3 Pa {1, Pa}
Ni(P) {1} {2} {p3} (P2, Pa)
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N, (P) {1, P2, Pa} {P2, p3} {p1, Ps} {P2,P3, Pa}
N:(P) {p1} {P2, Pa} {p3} {Pa}
Table 3.2: Nano-topologies for possible subgraphs of G by using initial leftneighborhoods.

o(L) Lyl6(D)] | Lyl6D)] |ByBd)] Tyi[0(D)]

{h1} {h1} {h1} ¢ {66), 0. (p1}}

{p2) {h2} {p2) ¢ {66), 0. (523}

{ps) {p3} {ps) ¢ {66, ¢.(55}}

{Pa} @ {P2,Pa} {P2,Pa} {9(6) ®, {pz,p4}}

(P2} | {Prp2) {p1, P2} {66), 0,161,523}

{P1, P} {P1, P} {P1, P} {@ (@), 0, {pl,p3}}

{p1,pa} 0 | {bupe,pad| 2.0 | {0(6), 0, (53, ({51, P2, B3} (52 )]

(823} | (P2} | {P2Ps} ¢ {66), 0,10, 95}

824} | PP} | (P2Pa} ¢ {66), 0. (52 a3}

Bapay | B} | Bobap} | 2Pl | 06,0, (55} (5o p3iPa. (2 i)
(Pr B2} | rpa. P} | (Pupe,ps) | © {06), 0,491,525}
(Pr.p2.a} | b2, P} | (Prb2.ba} | @ {06), 0,451,524}
Buhs.pa}| Prps} | v(é) | PzPdd {66), 0. 11, 3} (274}
(B2 PoDa} | P23 Pa} | PobaPa} | ¢ (6(6), 0,172 52243}

0(G) 6(G) 6(G) ¢ {0(6), ¢}
@ @ @ % {6(6), v}

Table 3.3: Nano-topologies for possible subgraphs of G by using initial right neighborhoods.

v(H)

Lug [V (H))

U [V (H)]

B [v(H))

[V (H))

P}
P2}
{P3}
P4}

A A~

{p1, P2}

A A~

{p1, 3}

28
%
{3}
{Pa}
28
{P1,P3}

{1}
P2P4}
{P3}
P4}
(P, P2, P4}

A A~

{p1,P3}
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¢
{02/ P4}
¢
¢
{02/ P4}
¢

{06, 0. 1p1}}
{0, 0. (2P0}
{06), 9.155})

{06, 0.0})
{06), 9,024 (01,2, 13}
{06, 0,051}
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{P1,a) {B1, 54 (P14 ¢ {66), ¢,(p1.pu}}

{P2,P3} {P3} D2, P3,Pa} {D2/Ps} {@(G), ©,{P3}, {02, P+, {02, ﬁ3,'b4}}

{92, P4} {P2, P4} {92, P4} @ {9(@), ®, {ﬁz,'b4}}

Bapsd | Bapad | 0a7a) ¢ {06, 0,105 P43}
(Br2.0s} | (Pus) V() (P27} {06), 0,051,033, (72 P}
(P1 P2 Pa} | Brpz,ba} | (12, pa) v {66, 0.101, 52 P4}
(Brp3.Pa} | {Prpa.Pa} | (b P} v {0(6), 0,051, 55 . 543}
(2 Ps s} | (PoDsPa} | D2PsPa) v {06), 0,192 p3 P4}

6(6) 6(G) 6(G) ¢ {606, 9}

@ @ 9 @ {6(6), ¢}

Observation: 3.2

If G(8, &)be asimple digraph, L and Tare two subgraphs of G then by previous example 3.2, we
state some properties as follows:

() Lyl6@ v eI < Lyl6(L)] U Lyl6(D)]
(ii) LNl[B(L)UH(T)]cZL [6(L)] L, H(T)]
(iii) AN;-[e(Z) U6(T)] € Ly:[6(L)] ULN; [6(M)]
(iv)  Ly[0(L)wo]zLy[6(L)]NLy:i[6(D)]
Proof:(i)L,, [H(L)UQ(T)]CLNL [6(L)] U L, H(T)]

Le'te(i) = {:51' ﬁZ ,,64}and H(T) = {ﬁZ' ﬁ3'/b4-}
ThenH(Z) U G(T) = {ﬁlf ,62 11631/,54}

e, éNl‘ [Q(Z) U H(T)] = {1, P2 , P3, Pa )= (1)
NOWi'e'!éNi[e(Z)] = {ﬁll ,62 ,ﬁ4}and£Ni[9(T)] = {:62',63' ,64}
i, Lyi[0(L)1 U Lyi[6(T)] = {51, Pz , 3, Pa}-rmmrrmmmrs (2)

From equations (1) and (2), we get

[H(L)UH(T)] S Lyl [6(L)]U Ly, e(T)]
(II)LNL[H(L)UH(T)]CZLNl [6(L)] Ly e(T)]

Letd(L) = {1, p; , Pa}and6(T) = (b2, Ps, Pa}
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Then 8(L) U 0(T) = {py, P2 , B3, Pa}
e, Ly[6(L)Vo(T)] = (Br, bz o Pat-mrrm (1)
NowLy:[6(L)] = {p1, 2 , PaYandL i [8(T)] = (B2, Ps, P}
i€, Ly[0(L)]NLy[8(T)] = (py, pa}-rrreemmmmmme (2)
From equations (1) and (2), we get
ZN;- [6(L)we ()] czZNli [6(L)] mZNli [6(T)]
()L [0(L) U O(T)] € Ly [6(L)] U Lyi [6(T)]
Letd(L) = {p1, p2, PaYand 6(T) = {p2, p3, Pa}
Thend(L) U 0(T) = {p1, 2, P3, Pa}

e, Ly [6(L) U 6(T)] = {(pr, Pz , P3, P} (1)
Now LN}, [Q(Z)] = {.61' ,52 ) ﬁ4}and LN,‘« [9 (T)] = {ﬁZ' .63' .64}
e, Ly [6(L)] v LN;'[H(T)] = {p1, P2 s P3, Pa}--- (2)

From equations (1) and (2), we get
Lyi[0(L) U 6(T)] € Lye[6(L)] U Ly: [6(T)]
(V)L [6(L)WO(D] Ly [6(L)]1N Ly [6(T)]
Letd(L) = {p1, P2 , Pa}andd(T) = {p2, Ps, Pa}
Then 6(L) U 0(T) = {p1, 2, P3, Pa}

ie., eri [6(L)wo(T)] = (pr, 2, B3, PaY-—- (1)
NOWZN}; [Q(E)] = {:61' ﬁZ 'ﬁél-}andZN}; [H(T)] = {ﬁZ' ﬁ3' ﬁll-}
i'e"ZNri [H(Z)] mZNﬁ [Q(T)] = {ﬁz'ﬁz}} """""""" (2)

From equations (1) and (2), we get

Lyi[6(2)wO(T)] &Ly [6(L)] NLy:[6(T)]Hence the proof.

Theorem: 3.3

If G(8, &)is asimple digraph and Lbe a sub graph of G then the followingstatements are holds good:

i) Ly{lulo@®1} 6@ < Ly {Lyl6(@N}U, L, N eV ) < L, U,V D)
(i) Iy {Lulo@]} € 6@) < Ly {Lyulo(@N}U,, L, NV H) <L, U, VD)
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Proof: Proof of (i):
Lettt € Ly {Lyy[6(E)]J---remme- (i)

= pE LNli{[H(lA,)]}such thatup € o(G)

From equations (i) and (ii), we get
Ly {Lyl0 D)1} € 6(D)—mmrrmme @
Now letéi € 6(L)----------- (iii)
ThenN; (9) < Ly;[6(L)]

Sincetl € 8(L)andN} (1) ZNli [6(D)]

i, € Ly {Lyy[0(D)] (iv)
From equations (iii) and (iv), we get
JOVNESTMICIO) | @)

From equations (1) and (2), we get

Lyt {;Nli (6@} cod) < Lys {ZNZL- [e(L)}
Proof of (ji):

Leti € Ly {Lyt [0 ()]} (i)

= pE LN;-{[H(Z)]}such that pu € a(G)

Lyloml = | J v c oy}

peB(B)

ol € O(L)----------- (ii)
From equations (i) and (ii), we get
Lyt {Lyg 0]} € (L)-mrrmromenm M
Now let &t € 8(L)----------- (iii)
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ThenN(p) € Ly [0(L)]

Since@ € 6(L)andN; (@) € Ly [6(L)]

i, € Ly {Lyg [0(D)] (iv)
From equations (iii) and (iv), we get
0(L) < Ly {Lyg[O(L)]}romrmme @)

From equations (1) and (2), we get

Lyt {Lu [0} € 0D) € Ly {Tyulo(D)1}
Hence the proof.
4.Results
NANO-TOPOLOGICAL STRUCTURES VIA GRAPH FOR HUMAN DOUBLE
CIRCULATION SYSTEM

“The circulatory system is responsible for the transportation of nutrients and gases like oxygen, for
the body and metabolic waste products away from the body.

The heart and the lungs play an important role in circulating and purification of blood throughout the
body.

Here we shows that different parts of human double circulation systemin figure-4.1, 4.2 and the
corresponding graphical representation as in figure-4.3.

DOUBLE CIRCULATION

Lung Capillaries

)
| "/
Pulmonary Circuit

— )

Pulmonary
Vein

Pulmonary
Artery

Vena Cava

Systemic Circuit

Capillaries of the Body and Organs

(Figure-4.1)
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venules

Arterioles  mm—

Pulmonary
artery

Lung

[ — S
caplllaries Venules

Pulmonary

Pulmonary circulation ;
veins

Heart

LA

RA

Aorta

Systemic circulation Arteries and
arterioles

Systemic
capillaries

(Figure-4.2)

Let G(B, ©) be a simple digraph (figure-3), L be a sub-graph of G and the set of vertices of a simple
digraph is 8(G) = {p1, P2, P3s PasPss Pes 7 Pgs Pos P10s P11, P12 P13, P1a)
Where p,=right atrium,p,= right ventricle, p;=pulmonary artery, p,=arteriols, ps=lung capillaries,
Pe= venules, p,= pulmonary veins, pg= left atrium, py= left ventricle,p,,=aorta,p,,= arteries and

arterioles ,p;,= systemic capillaries,p,5= veins and venules ,p,,= venae cavae.

In this wok we find the initial left (resp. right) neighbourhoods of a vertex which can be used as a

tool for nano-topological space.

Table: 4.1

Left neighbourhood | Initial left neighbourhood

Nl(ﬁl) = {61» 614}

Nli(fh) = {p1}

Nl(ﬁz) = {51, f’z}

Ni (p2) = {p2)

Nl(ﬁ3) = {ﬁzf 63}

Nli(ﬁ3) = {63}

Nl(ﬁzt) = {63» 64}

Nli(ﬁzt) = {64}

Nl(ﬁS) = {640 65}

Nli(ﬁs) = {ﬁs}

Nl(f)e) = {ﬁs» ﬁe}

Nli(ﬁe) = {Pe}

Nl(ﬁ7) = {ﬁe: ﬁ7}

Nli(fh) = {p}

Nl(ﬁs) = {67: ﬁs}

Nli(ﬁs) = {ﬁs}

Nl(59) = {58 ’ 59}

Nli(ﬁta) = {ﬁ9}

Nl(ﬁm) = {ﬁ9 ’ 610}

Nli(ﬁm) = {ﬁw}

Nl(ﬁn) = {610 '611}

Nli(ﬁn) = {ﬁn}

1\71(612) = {611: 612}

Nli(ﬁn) = {612}

Nl(ﬁm) = {612; 613}

Nli(ﬁls) = {613}

Nl(ﬁm) = {513» 514}

Nli(ﬁm) = {614}
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Table: 4.2

Right neighbourhood

Initial right neighbourhood

Nr(ﬁl) = {61; ﬁz}

Nri (61) = {ﬁl}

Nr(ﬁz) = {ﬁz» 63}

I’V\rl(ﬁz) = {f’z}

Nr(ﬁs) = {63, 64}

Nri(ﬁ3) = {63}

Nr(m) = {64: f’s}

I’V\ri (64) = {64}

Nr(ﬁs) = {ﬁs, 66}

N7 (ps) = {ps}

Nr(ﬁs) = {66) 67}

I’V\ri (66) = {66}

Nr(ﬁ7) = {67, ﬁs}

Nri(ﬁ7) = {67}

Nr(ﬁS) = {ﬁs »69}

I’V\ri (68) = {f’s}

Nr(f’t}) = {f’9 ’ f’m}

N; (o) = {po}

Nr(ﬁlo) = {610 1611}

Nri (610) = {610}

Nr(f’n) = {ﬁn: ﬁ12}

Nri(ﬁn) = {511}

Nr(ﬁu) = {612» 613}

Nri(ﬁu) = {612}

Nr(f’m) = {ﬁ13: ﬁ14}

Nri(ﬁm) = {513}

Nr(ﬁm) = {61: 614}

/er (614) = {614}

/7"’,H>/<fn
P -
- il
2
e
A
O

(Figure-4.3)

Table: 4.3

Union of initial Neighbourhoods

Intersection of initial neighbourhoods

N;(p,) = {p1}

Nii(ﬁﬂ = {61}

N (p) = {p,}

Nii(ﬁz) = {ﬁz}

1\75(63) = {63}

Nii(ﬁs) = {63}

1\75(64) = {64}

Nii(ﬁat) = {64}

N (Ps) = {ps}

N (ps) = {ps}

Nﬁ(ﬁs) = {ﬁe}

Nii(ﬁs) = {ﬁs}

Nﬁ(ﬁﬁ = {67}

Nii(ﬁﬂ = {67}

Nﬁ(ﬁs) = {ﬁs}

Nii(ﬁs) = {68}

Nﬁ(ﬁt)) = {69}

Nii(ﬁfa) = {69}

N\ﬁ(ﬁlo) = {610}

Nii(ﬁw) = {610}
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Nzi(f’n) = {511}

Ivii(ﬁn) = {611}

N\zi(fhz) = {512}

Ivii(fhz) = {612}

N\zi(f’m) = {513}

Ivii(ﬁm) = {613}

N\zi(f’m) = {514}

Ivii(ﬁm) = {614}

Table 4.4:Nano topologies%N; [6(L)]by using initial left neighbourhoods for subgraph of Figure

4.3
a(l) 2, [0(D)]
(P1, Ps) {0(G), 0,001, ps)}
(Bs, Po) {0(6), 0.6 po)}

{ﬁ10! 613}
{P2, Ps}
{P7, P12}
{ﬁ3! 66! 611}
{ﬁél-! 66! 612}
{Ps, P7, P13}

{69! ﬁlZ! 614}
{P2,P3,P7, Pss Po}
{ﬁ4! T)Sl 69! 611'612}
{T)S' 69! 610! ﬁ11'613}
P2, B3, Ps, Per P7, Pol
P2, Pas Pes D7, Pos P10}
{P3, D5, Pes 7, Pss Po}
{Ps, Pe Par Por P12, P14l
{P1, P2, P3, Ps, Pe P7, Po}
{‘32' 63' 641 ‘361 ‘38' 69' 610}
{641 ‘35' ‘36' 681 69' 610' 611}
{P3, Ps) Pes Por P10, P11, P12}
{Ps, D7, Ps, Por P10 P11, P13}
{‘34' 651 ‘361 ‘38' 69' 610' 612' 613}
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{0(6). 0,010, 133}
{6(6), 0,052, ps3}}
{6(6), 0,137 P12}
{6(6), 0, (P3. Pe P11}
{ (G), 9, {P4 Pe, plz}}
{6(6), 0, 1Ps B7 Prs}
{0(8), 0. (B0, przs Pra}]
{6(6), 0, (P2, P3 P7 Pe Do}
{6(6). 0. B4 Do, Por Pr1,P12})
{6(6), 0.(Ps, PorPr0s P11 Prs}}
{6(), 0, 1Pz, P3, Ps: P P o}
{0(6). 9. (2. B Pe, 7. Pou P10}
{6(), 0. {p3, Ps, Pes P Do o}
{0(6). 9. (b5, P, Ps, Por PrsPral]
{6(G), 0. B, B, Bs, Bs, Pes B, Po}}
{6(6), 9. 1P2 P2, s o o o Pro}}
{6(G), 0. (B4, Bs, Pes Pes Por Pros Prr}}
{6(), 0. (B3, Bs, Pes Por Pros P11, P2}
{6(G), 0. (B, B7» Pes Por Pros Prr, P}
{6(6), 0. (B4 Bs, Pes Pes Por Pros Pz P}
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(P2, Ps, e P Poy Pros P11, PazsPra} | {0(G), 0, (s, Bs, P, B, Pos Pros Prus Pz, Pra})

{ﬁZJ ﬁ3! ﬁél-' ﬁS' ﬁ6) 67' 69' 611' 613} {é(é)' ®, {621 631 64' 65' 661 671 691 6111 613}}

{ﬁZI 631 641 ﬁSi ﬁ6r 681 69' 6111 6131 614} {é(@), D, {62' 63' 64-1 651 66' 68' 691 611' 613' 614}}

Table 4.5: Nano topologiesz y: [6(L)]by using initial right neighbourhoods forsubgraph of

Figure 4.3
a(l) Ty [0(D)]
(1, s} (6(6), 0.0, 75}
(Per o} (6(6), 0,06 05}
Bior Prs) (6(6). 0. (10 P12}
(P2, s} (0(6), 0,102 7o)}

7, P12}
{03, Per P11}
P4, Per P12}
{Ps, B7, P13}
{ﬁ% 612' 614}
{P2,P3, 7, Pss Po}
P4, P, Por P11, P12}
{T)Sl 69' 610' ﬁllf 613}
P2, B3, Ps, Per P7, Pol
{2, Pas Pes D7, Pos P10}
{3, Ps, Pe: D7, Pgs Po}
{Ps, Pe: Ps, Por P12, Pra}
{P1, P2, P3, Ps, Pe. P7, Po}
{P2, D3, Pa Pes Pss Pos P10}
{P4, Ps, De» Pgs Pos P10, P11}
{P3, Bs, Pe Pos P10, P11, P12}
{Ps, D7, Pg, Pos P10, P11, P13}
(P4, Ps, Pes Ps, Pos P10, P12, P13}
{P3,Ps, Pes D7, Pos P10, P11, P120 P14l
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{6(6), 0,187 P12}
{é G), ¢, {3, Pe, pn}}
{0(8). ¢, (Pa, o P12}
{6(6), 0. 1Bs. b7 Pr}}
{9(0),<p. {Pos P12s 014}}
{8(8), ¢, 12,5, 97, Ps Po}}
{6(6), 0. (s Do Por P11, P12}
{6(6), 0. (P, PoyPro Pr1Prs}}
{8(6), ¢, (P2, Ps, Ps, Per P7, o}
{8(6), ¢, (2, P, Po, P7» Por Pro}}
8(G), ¢, {ps, Ps, Per P7» Pes o}
{8(6), ¢, (s, Ps, Ps, Por Prz Pral]
{6(6), 0. (b1, 2. P2 s, P, P, Po}}
{6(6), 9.1P2 P2, s Do o o P10}
{6(G), 0. (B4, Bs, Pes Pes Por Pros P11}
{6(G), 0, (P3, Bs, Pes Por Pros Prr, Pz}
{6(G), 0. (Bs, B7, Pes Por Pros Prr, Prs}}
0

{0(6), @, (b4, Ps, B, Por Poy Pros P12 D3}
{6(6), 0.{p3. bs, Do, b7, P Pro, Pa1, Prz Pra})
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{ﬁZJ ﬁ3! ﬁél-' ﬁS' ﬁ6) 67' 69' 611' 613} {"(G\)’ @, {62' 63' 64' 65' 66' 67' 69' ﬁlli 613}}
{62' 63' ﬁ4! ﬁSJ ﬁﬁi 68' 69' ﬁlli ﬁl3i 614} {é(@), D, {62' 63' 64-1 651 66' 68' 691 611' 613' 614}}

5.Discussion

A theme of the current research work is that we have developed a digraph of the human double cycle
system. From this we have derived certain nano-topological properties by creating initial left (resp.
right) neighbourhoods and also we have identified the union and intersection of initial
neighbourhoods might help us to ensure the cause of lung and heart failure. In addition we
derived the nano-topologies by using initial left (resp. right) neighbourhoodsfor certain probable sub-
graphs and also verified the comparison between these two types ofneighbourhoods.The findings of
the digraph application approaches that we acquired are really helpful to ensure the functionality of
double circulation system in the human body.
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