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Abstract: In this paper, we study the digraphic topology t;p for a directed edges of a digraph. We give some properties of this
topology, in particular we prove that t;p is an Alexandroff topology and when two digraphs are isomorphic, their digraphic
topologies will be homeomorphic. We give some properties matching digraphs and homeomorphic topology spaces. Finally, we
investigate the connectedness of this topology and some relations between the connectedness of the digraph and the topology t;yp.
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1.Introduction:

Topological structures are mathematical models that can
be used to analyze data without the concept of distance.
Topological structures, in our opinion, are a crucial
adjustment for the extraction and processing of knowledge
[2]. This publication provides a few topological fundamentals
that are pertinent to our study. One of the most crucial
structures in discrete mathematics is the graph [1]. Two
observations explain their pervasiveness. Graphs are
mathematically elegant, to start, from a theoretical standpoint.
Although a graph merely has a set of vertices and a
relationship between pairs of vertices, it is a simple structure,
yet graph theory is a vast and diverse field of study. This is
partially because graphs can be thought of as topological
spaces, combinatorial objects, and many other mathematical
structures in addition to being relational structures [1]. This
brings us to our second argument about the significance of
graphs: many ideas may be abstractly represented by
graphs[3], which makes them very helpful in real-world
applications. Several earlier studies on the subject of
topological graphs we can see in [4-11]. In this paper we
discuss a new method to generate topology t; on graph by
using new method of taking neighborhood is determining a
vertex on the digraph and calculate each vertex and its edges

indgree of it and we defined S, = { E,|v € V}, where E, is

the set of all edges indgree to v, we have E = UVEVE_‘.;' hence
S;p forms a subbasis for a topology T, on E, called digraphic
topology,(briefly digtopology) of D.

2.PRELIMINARIES:

In this work , some basic notions of graph theory [1-2], and
topology [2] are presented. A graph (resp., directed graph or
digraph) D = (V, E) consists of a vertex set V and an edge
set E of unordered (resp., ordered) pairs of elements of V. To
avoid ambiguities, we assume that the vertex and edge sets are
disjoint. We say that two vertices v and w of a graph (resp.,
digraph D) are adjacent if there is an edge of the form yw
(rsep., wv or yw) joining them, and the vertices v and w are
then incident with such an edge. A subdigraph H of a digraph
D is a digraph, each of whose vertices belong to V and each

of whose edges belong to E. The degree of a vertex v of D is
the number of edges incident with v, and written deg(v). A
vertex of degree zero is an isolated vertex. In digraph, the
outdegree, of a vertex y of D is the number of edges of the
formyw’and denoted by d*(v), similarly, the indegree of a
vertex v of D is the number of edges of the form wv’, and
denoted by d™(v),. A vertex of out-degree and in-degree are
zero is an isolated vertex . A topology T on a set X is a
combination of subset of X, called open, such that the union
of the member of any subset of 7 is a member of z, the
intersection of the members of any finite subset of 7 is a
member of 7, and both empty set and X are in 7 and the
ordered pair (X, 7) is called topological space. The topology
T = P(X) on X is called discrete topology while the topology
T ={X, 0} on X is called indiscrete topology. A topology in
which arbitrary intersection of open set is open called
Alexandroff space.

3.DIGRAPHIC TOPOLOGY.

In this section, we introduce our new subbasis family to
generated a topology on the set of edges E of a digraph D =
(V.E).

Definition 3.1: Let D = (V,E) be a digraph, we defined S;p =
{E,|v € V3, where E, is the set of all edges indgree to v, we

have E = UVEV_E;' hence S;p forms a subbasis for a topology
Tip on E, called digraphic topology,(briefly digtopology) of
D.
Theorem 3.2: Let D = (V,E) be digraph then ( E, t;p ) is
topological space .

prove : we will prove that t;p is topological graph ,

1) Since E = U;; W; where W; € B;p such that B;pis a

basis for a topological graph ;p, then W; = N[, S;

where S; € S;p and S; = E,,, v; € V.Then E=
Uie,(E_v:) andso E € 7, . Also @ € 7, by complement
of E.

2) Let U; €1yp, Uy = Uil W; where W; € Brp, W, =
N,S; where S; € Sip, S;=E,, v; €V, then U; =

www.ijeais.org/ijeais


mailto:khalid.aljabrimath@qu.edu.iq

International Journal of Engineering and Information Systems (IJEAIS)
ISSN: 2643-640X
Vol. 6 Issue 12, December - 2022, Pages: 7-13

Uiel(n?ﬂ Eyl) SO Ui = Uiel(n?ﬂ Eyl) € Tp.
Therefore U;e; U; €ETp

3) Let Ai 'Bi € T » Ai = UiEII/VL- Where Wi € BI'D!
W;=NL,S; where S, €5y,S,=E,, v;€V then
A; = Uie/(Nj=1 Ey), By = Uy, U; where U; € Bip,
Ui=NL,S; where S;€55S;=E,, v;€ Vthen
B; = Uie,(N7, Ey,) then:

i)
i)

If there are no element in intersection i.e., 4;NB; =0
since @ € T, then 4; N B; € 1yp.
If there exist element in intersection U; N W; then we

denote it E,,v €V
since 4; = Uier(N=y Ey,) andB; = Urer (N,
E, one of these Posts. Therefore A; N B; € 7, .

E,) then

Example 3.3: Let D = (V.E) be digraph as in Figure (1), suc
that V={v1, v2, V3, V4, V5, V6 },
={e1,€2,€3,€4,€5,€6} -

h
E

We have,E,, = 8, E,, = {e;}, E,, = {e2}.E,, = {es},
E,. = {es, ec}.E,, = {estand  Syp ={0,{e;}, {e;}, {es},
{¢5 }1{¢41¢6}}'

By taking finitely intersection the basis obtained is :
{0,{e1}, {e2}, {es}.{es} {es,€c}}- Then by taking all unions
the topology can be written as:
TI'D ={ E({D)rw’ {(?1}, {@2}’ {@3}1 {¢5}1 {@4:‘?6}1{ elr @2},
{er ez} {er esh{exes) {ex es) {es esh {e1 €2, 3},
{‘?1' ¢2' (?5}' {¢1' (?3' ¢5}'

{eZ' €3, QS}' {el' €4, ¢6}' {eZ' €4, (.36}' {¢3' €4, ¢6}' {(.35' €4, @6}'

{e1, €2,€3 €5}, {e1, €2, €4, €6}, {€1, €3, €4, €5}, {€1, €5, €4, €5},
{e2,e3,e4, €5}, {€2, €5, €4, €5}, {€3, €5, €4, €5}, {€1, €2, €3, €4, €6},
{el’ €2,€5,€4, (.36}' {el' €3,€5,€4, ¢6}' {eZI €3,€5,€4, e6}}
Then Typ is topology is called digtopology T;p -

V2

€2

>

V3

Ve

\2

Vs

€4

Fig.(1)

Remark 3.4: Let C, be cyclic digraph if every edges are in
the same directed then we get the digtopology t;p on G, is
discrete, and if the edges are not all in the same direction we
get the digtopology t;p on C,, is not discrete .

This Remark illustrates in the next two Examples.

Example 3.5: Let Cs be cyclic digraph such that every edges
are in the same direction, show in Figure (2).

We have, E,, = {e,}, E,, ={es}, B, ={es}, By, ={es},

E_‘_/s) ={es} E_ve: ={e1}.
And S = {{‘.31}; {ex}, {es} {es}, {es), {(?6}} .
Tp ={ E(D),0, {e,}, {e;}.{es}, {es} {es}{ec} {e1, €2},
{en ez} {en e {eresh{enesd { e e3) {ez 4},
{@21 eS}! { 1?2, (?6}: {@3! (?4}: {@3! ‘?5}: { ‘?3: (?6}, {e4-1 (?5}'
{es el {e1, €263} {er, €24}, {e1, €2, €5}, {€1, €2, 86},

{er e3,e4},{e1, €385}, {e1, €3, €6}, {€1, €4, €5}, {€1, €4, €6},
{ez, €3, €4}, {€2, €3, €5}, {€2, €3, €6}, {€2, €4, €5}, {€2, €4, €6},
{es, es €5} {€3,€4, €6}, {€1, €2, €35, €4}, {€1, €2, €3, €5},
{e1, €2,€3,e6H{e1, €2, €4,€5}, {61, €2, €4, €6}, {€1, €3, €4, €5},
{e1, €3, €4, 86}, {€2,€3,€4,€5},{€1,€3,€4, €6}, {€1,€2, €3, €4, €5}

{e1,€2,€3,€4,€6},{€1,€2,€3,€5,€c}{€1, €3, €4, €5, €6}
,{e,,€e3,€4,€5,€6}}.Then we get the digtopology t;p of Cg
is discrete topology.

Example 3.6: Let Cs be cyclic digraph such that the edges
are not all in the same direction, show in Figure (3).

Vi1

€s

Vs V2

We have,

By, = {es0a} Ea={es}Ey, 5,0
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And S = {0, {ese6) (e e} fea} o5}

tp ={ E(D), 0, {‘?1,@6}' {@3,@4}, {ex} {es}ez, e5}, {e1, 6, €2},
{e1 e6 esHes, eq, €2}, {€3, 84,65}, {e1, €6, €3, €4},

{e1, €6 €2, e5Her, €6, €5, €23{e3, €4, €2, €5} {€3, €4, €5, €2},

{e1, €6 €3,64.€2},{€1,66,€3, 64,653} Then we get the

digtopology t;p of Cg is not discrete topology .

Remark 3.7: Let B, be a path digraph if every edges are in

the same directed then we get the digtopology t;p On B, is

discrete, and if the edges are not all in the same direction we

get the digtopology T;p on B, is not necessary discrete .

This Remark illustrates in the next Examples.

Example 3.8: Let Ps be a path digraph, show in Figure (4).

€1

>

Vi V2

Fig.(4)

We haveE,, = 8, E,, ={e.}, E, ={e;} E,, ={es}.
E—\_/_r: ={es}.And S;p = {Q)' {ei}. {ex}. {es), {64}}-
Tip
= {E(D), 0, {e, He,}, {es}. e} {e1, 53, {er, €3}, {e1, €4}, {e2, €33},

{e2 esl.{es, ea) {61, €2, va} {er, €2, €4}, {€2, €3, €41}
We note the ine.to.digsp. t;p is discret topology.
Example 3.9: Let P; be a path digraph , show in Figure (5).

We have, E,, = {e;},E,
0,E,, ={e:}. By, ={es} By, ={ea}.

And S;p = {Q)' {ei}. {ex}. {es), {'.34}}- Tip =
{E(D), 0, {e1 e} {es} {esd {er, €2} {er, €3}, {e1, €4}, {e2, €33,
{e2,ea{es ea} {er, €2, v} {er, €2, €4}, {62, €3, €4},

Vs

V2

€4
€1

Vi Va

Fig. (5).

{e;,e,,e3,e,1}.We note the digtopology tip is discret
topology.

Example 3.10: Let P be a path digraph, show in Figure (6)
then we get the digtopology T of Ps is not discrete .

We  have, E_vl) ={e4} :E_yz) = Q)'E—\_/; ={ez €3}, E_\_/; =0
By, ={es}And Sip = {0, {e1}, {ez, &5}, (e}
Tp = {E(D), Q! {(?1}, {@21 1?3}, {@4—}: {‘?1: (?4}1 {‘?1: €2, ‘?3}}:

{e2,€3,e4}, {e1,€2,€3,€4}}.We note the ine.to.digsp. typ is
not discret topology.
V2

V3 Vs

—<—0—>—o—<o—>—0

Remark 3.11: Let S, be a star digraph then :

e

(i) If every edges Rig.diBgction to center vertex then
the digtopology t;p is indiscreet topology.

(i) If every edges are not direction to center vertex
then the digtopology T;p is discreet topology.

(iii) If most edge is direction to center vertex then the

digtopology Ttp is not discrete topology.This
Remark illustrates in the next Examples.

Example 3.12: Let Sg be a star digraph ,show in Figure(7).
In Figure(7)(A),every edges are directed to center vertex.
We have E, = {e;, e, €5 e.e5}E, = 0,E,, = 0,E,,

9 E, =0 E, =0.And Sp ={0,E(D)}

Tp = { @, E(D)} then we get the digtopology T;p is
indiscrete topology.But in Figure (7)(B) every the edges not
direction to center vertixe We note, E—v; =0 E_V; =

{el} ’ E\_/3 :{ez}, Ey4 :{QS}, E\_/s ={¢4}1 EVG ={¢5}-
And SI'D = {Q), {5.31}: {@2}: {@3}! {e4-} ) {es}}
Tip ={E(D),0, {(?1}: {@2}: {@3}7 {@4}7 {65}7{ €1 @2}1{%' ¢3}F
{er,es} {eres) { ez 3} {ea en}. {eg, €5}, {e3, e4), {3, 853,
{es es} {en ez, €3}, {e1, 2,4}, {€1, €2, €5}, {e1, €3, €4},
{er €3 65} {e1, eq, €5}, {€2, 3,84}, {€2, €3, €5}, {€2, €4, €5},
{es es €5} {e1,€2,€3, €4}, {€1, €2, €3, €5}, {€1, €2, €4, €5},

(A)

(B)

Fig. (7)

{(?1; €3, €4, ‘?5}; {‘?2; €3, €4, eS}}We QEt the dlgtopOIOQy Tip Of
Ss is discrete topology.

Example 3.13: Let S, be a star digraph ,show in Figure (8).
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(B)
Fig. (8)
We note, in Figure (8)(A), is most edges is not same
directed By, = {e, €4}, By, = {e},E,, = 0. B, =

{e3}! E_Vs) = QAnd SI'D = {Q! {1?1}, {93} ’ {eZv 94}}

Tip

= {E(D)' (D' {(?1}, {¢3}' {(?2' ¢3}! {‘?1; ¢3}' {1?1; €2, (?4}}' {(?3' €2, 84}}

We get the digtopology T is not discret topology .
But in Figure (8)(B), we note only one edges is directed to

center vertixe , hence E,, = {e;},E,, = 9,E,, ={e,},
E,, ={es} By, ={es} And Sip = {8, {e1}, {ez}, {es}, {ea}}:
Tip ={E(D),®, {¢1}1 {(?2}1 {?3}1 {e4}1{ €1, ¢2}:{

e;,es} {eneq { e e} {ey e} {es ea) {e1, 6203}, {e1, 62,04},

{e1,e3,€4}, {e2, €3, €43} We get the digtopology typ of S5 is
discrete topology.

Proposition 3.14: Suppose that Ty, is the digtopology of the
adigraphD = (V,E), then {e} € 1yp if T, =1, forallé€E
Prove: Let e€ E then I_: = {y} for some veV and
byhypothesis T, =+ T; forall é € E then we get ¢ is only edge
is directed to v and hence then E = {e} and by definition
digtopology t;p We get {e} € t;p .

Remark 3.15: Let D = (V, E) be a digraph, then the
digtopology typ is not necessary to be discrete topology in
general .The Example 3.3, illustrate Remark 3.15 .
Corollary 3.16: Let D = (V,E) be a digraph if T, # 1, for
every distance pair of edge ¢ ,é € E , then digtopology Ty is
discrete topology.

Prove: Since T, # 1, for every distance pair of edge in
digraph D then by Proposition 3.14, {e} € 1, for all ¢ € E,

hence we get the digtopology t;p is discrete topology.
Example 3.17: According to Example 3.5,we note that

—U —V —V —U —U

Iel = {vs}, Iez ={vi}, Ie3 = {v2}, Ie4 = {vs}, Ies =
{va} ie T, #1, Ve,6€E, hence digtopology Ty is
discrete topology.

Remark 3.18: If D = (V,E) be reflexive digraph then
digtopology t;p is not discrete topology .

The Example illustrate Remark 3.18 .

Example 3.19:Let D = (V,E) be reflexive digraph show in
Figure(9).

We  noteE,, ={e;}E,, ={e, es},E,, = {es €5}
And Sp = {{'.31} {ez e3} {eq, '.35}}- Tip =
{E(D), 0, {e,}, {es €3}, {es, €5}, {e1, €2 5,3},
€1
€2 €3
Vi ; Va
€4
V3
€s
Fig.(9).
{e1 es €5},

{e,, e3,e4,€5}}.We get the digtopology t;p is not discrete
topology.

Proposition 3.20: Let D = (V,E) be reflexive digraph and
d(v) < 2 then the digtopology Ty is discrete topology.
Prove : Since the D = (V,E) reflexive digraph and d(v) < 2
for all v €V there exist only loop on every vertex and hence
Vv €V wegetE, = {e}, where ¢ = (v,v) and by definition
digtopology tip implies {e} € t;p for all e¢€ E, thus
digtopology t;p, is discrete topology. The Example illustrate
proposition 3.20.

Example 3.21: Let D = (V,E) be reflexive digraph, show in
Figure (10).

Wenote, E,, = {e1},Ey, = {e2}, By, = {es}, By, = {ea}.
And Sip = {{es}, {e2 } {es}, {ea}}.

TI'D:{ E(D),@, {@1}7 {(?2}7 {(?3}1 {94},{ €1 €2}1{

er ez} { e e {ex e},

{ez eal {es ea) {e1, €2, 83}, {er, €2, €4}, {er, €3, €4}, {€2, €3, €41}
We get the digtopology t;p is discrete topology.

€1
\%1 V2 €,

€4 Va V3

Fig.(10).

Remark 3.22: Let D = (V,E) be a symmetric digraph, then
digtopology T, not necessary to be discrete topology in
general .the following Example shows Remark 3.22.
Example 3.23: Let D = (V,E) be symmetric digraph in Figure
(11) such that V={vy, v, v3 } ,E={e;,€;,€5,€4}
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We have, E, ={e;}, E, = {es, e}, B, = {e,}.

Sip = {{(?1}, {es {2 @3}}-

Tip ={ E(D),@, {‘?1}1 {94},{ €2, 63}'{ €1 (?4}'

{e1, €2, €3}, {e4, €2, €33} We note the digtopology Ty is not
discrete topology.

Va2

\%
Y3 A

Fig.(11)

Proposition 3.24: If D = (V, E) be a symmetric digraph and
d(y) <2 for all y € Vthen the digtopology T is discrete
topology.

Prove: Since D = (V.E) be a symmetric digraph and d(v) <
2 implies we get for all v € V there exist at most one edge is
directed to v for all y € V [because if there exsit two edge are
directed to v and d(v) < 2 implies D = (V,E) is not
symmetric] and hence, T, # I, for all é € E, by proposition
3.14 then the digtopology T;p is discrete topology .

the following Example shows the Proposition3.24 .

Example 3.25 :Let D = (V,E) be symmetric digraph in Figure
(12) such that Vz{V1! V2, V3, Vs, VS}! E =
{ene€3,€4,85) . .

We note ’EV1 = {‘?1}' EVZ = {QZ}' Ev3 ={¢3}1 Ey4 ={¢4—}1

E—y_r: ={es}.And S;p = {{¢1}, {es}, {¢3}: {es}, {es}} .

Tip ={ E(D),@, {?1}1 {(?2}: {¢3}1 {?4—}1 {eS}l{ €1 @2}!{ €1 ¢3}'
{enesd e esh{ez es) {ex en} {eg €5}, {es, e}, {3, 85},
{es es) {er ez, 3}, {er, ez, 4}, {e1, €2, 85}, {e1, €3, €4},
{er es 65} {e1, s, €5}, {€2, €3, €4}, {€2, €3, €5}, {€2, €4, €5},
{63' ‘?44 (.35}' {el' (.32' ‘?3! (.34}' {el' (.32' ¢3v @5}1 {elv (.321 '?4' @5}'
{e1, €3, €465}, {€2,€3,€4,€5}}.We get the digtopology tip

is discrete topology.

Vi V3
Vs
€1 es
€2 €4
€s
V2 Va
Fig. (12)

Proposition 3.26: The digtopology (E, Typ) of digraph D =
(V,E) is Alexandroff space .
Prove : It is adequate to show that arbitrary intersection of

elements of S;p, isopen,LetACV : nvEAE—\_; =
{ E_V) if A contin one vertex v

() owther wise
And by Definition 3.1 of digtopology t;p, We get @,

E, € 1yp, then Nye4 E, is open .Hence the digtopology T
is satisfies property of Alexandroff.

Definition 3.27: In any digraph D = (V,E) since (E, typ) is
Alexandroff space, for each e € E, the intersection of all open
set containing e is the smallest open set containing e and
denoted by U, Also the family My, = {U.|e € E} is the
minimal basis for the digtopology Ty -

Proposition 3.28 : In any digraph D = (V,E), U, = E_V’ where
f:’ = {v}forevery e €E.

Prove : = Since every e € E then E’v = {v} forsomev €YV
and by Definition3.1.1,0f digtopology t,p, E, is open contain
¢ and by Definition 3.27,0f U, then we get U, © E: .

< since U, is open set and contain ¢ then by definition
digtopology t;p there exist E—‘; for some v € V such that e €
E, € U, andsince ¢ ¢ U, implies é ¢ E, when e € E,, then
¢ ¢ E, when I_;] = {v} thus E, < U, when Ev = {v}, then
U, = E, where f:’ = {v}forevery e €E.

Remark 3.29: Let D = (V, E) be a digraph, if T, # T, for
all é € E then U, = {e}.

Prove : clear

Theorem 3.30: For any ¢,é € E in a digraph D = (V,E) we
have T, =T, iff e€ U, ie U, ={6€E| T, =T }.
Prove: = LetT, =1 toprovee € U Since I, =1, =
{v}, implies ¢,é € E, and by Properties 3.28 U, = E, and
Us =E,,and hence U, = Us = E, then e € U .

< lete € Ug and by Proposition 3.28, we get U = ET where

T, = {v}since e € U, we get e € E, where L =T =
{v} and hence T, =T, .
Remark 3.31: The digtopology Tt in any digraph D

= (V, E) is not necessary T, in general.
Example 3.32: According to Example 3.12 we get the
digtopology t;p = {@,E(D)} is not T, because e, ,e; €
E(D) But A open set A suchthate, € Aande; & Aor e; €
Aande, ¢ A.
Remark 3.33 : Let C,, be a cyclic digraph such that every
edges are in the same direction then we get the digtopology
Tip IS Ty and if the edges are not all in the same direction we
get the the digtopology T,p is not T,.
The next Example are illustrates the remark 3.33 .
Example 3.34 :

Q) By according Example 3.5 we note that the

cyclic digraph Cs all edges in the same direction
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and hence we note the digtopology t;p onCs is
T,.

(i) By according example 3.6 we note that the
cyclic digraph C, all edges are not in the same
direction and hence we note the digtopology
Tip IS not T, , because e;, e, E Ebut 2 4 € 1yp
such that e;€EAande, € Aores &
Aande, € A.

Remark 3.35 : Let B, be a path digraph such that every edges
are in the same direction then we get the digtopology Typ is
Ty, and if the edges are not all in the same direction we get the
digtopology t;p is not necessary Tj,.

The next two Example are illustrates the Remark 3.35 .
Example 3.36:

0] By according Example 3.8 we note that the path
digraph Ps all edges in the same direction and
hence we note the digtopology t;p on Ps is Ty.

(ii) By according Example 3.9 we note that the path
digraph P; all edges are not in the same direction
and hence we note the digtopology Typ is
T,.

(iii) By according Example 3.10 we note that the
path digraph P; all edges are not in the same
direction and hence we note the digtopology t;p
is not Ty, because e,, e; € Ebut 2 A € 115 such
thate, € Aande; € Aore; ¢ Aande, € A.

Remark 3.37: Let S,, be a star digraph such that every edges
are indgree to the center vertex then we get the digtopology
Tp IS not Ty, and if the every edges are not indgree to the
center vertex we get the digtopology T is Ty. Also, if only
one edge from set edges is directed in to center vertex then we
have the digtopology t;p is Ty -

The next Example are illustrates the Remark 3.37.

Example 3.38 :

0] By according Example 3.12 in Figure (9)(A) we
note that the star digraph Ssevery edges are
indgree to the center vertex and hence we note
the digtopology T, is not T, ,because e,, e, € E
but 2A€rtp such that e, € Aande, €
Aore, ¢ A and e, € A.

(ii) By according Example 3.12 in figure (7)(B) we
note that the star digraph Ss every edges are not
indgree to the center vertex we get the
digtopology t;p is Ty.

Proposition 3.39: The digtopology t,p in any digraph D
=(V,E)is T, ifandonlyif T, =1 forevery distinct pair
of edges e,é € E.

Prove: = Suppos the digtopology Tty is T, to prove Q * i
for every distinct pair of edges e,é € E. '

If T, = I; then by Theorem 3.30 e € U, and we get there exist
u is open set such that é €euand e € u implies the

digtopology Ty is not T, this contradiction .then I # I; for
every distinct pair of edges e, é € E.

& since I, # I; for every distinct pair of edges then by
corollary 3.16 digtopology Tty is discrete implies the
digtopology Ty is Ty .

The next Example is illusteted this Proposition 3.39.
Example 3.40: Acorroding Example 3.5, we note that I, # I,

for every distinct pair of edges [sinceT,, =

—V —V —V —V
{vs), I, ={vihle, ={v.} L, ={vs} I, ={vs}]then
we get the digtopology t;p is Ty .

And we note, that in the Example 3.6 [sz

b, ={va) Iy ={vab T, ={va},

I—; ={vs} Ev ={v,}there exists T, = Qvand hence,
the digtopology t;p is not Ty, .

Corollary 3.41: The digtopology Tty in any digraph D
=(V,E)is T, ifand only if itis discrete .

Prove : The proof is easy by Properties 3.39 and Corollary
3.16.

Remark 3.42: The digtopology t;p in any digraph D
= (V,E) is not necessary T; in general .

Example 3.43: According to Example 3.3 we get the
digtopology Ty, is not T; because e, ,e, € E(D) But 2 open
set Asuchthae, € Aande, ¢ A ande; € Aande, € A.
Remark 3.44: Let C, be a cyclic digraph such that every
edges are in the same direction then we get the digtopology
Typ IS Ty, and if the edges are not all in the same direction we
get the digtopology t;p is not Tj;.

The next Example are illustrates the Remark 3.44.

Example 3.45 :

Q) By according Example 3.5 we note that the
cyclic digraph Cs all edges in the same direction
and hence we note the digtopology T;p on Cs is
T,.

(i) By according Example 3.6 we note that the
cyclic digraph Cq all edges are not in the same
direction and hence we note the digtopology t;p
is not T; ,because e;,ec € E but 4 A € t;p Such
that e; € Aandey, € Aandes € Aande; €
A.

Remark 3.46 : Let P, be a path digraph such that every edges
are in the same direction then we get the digtopology Typ is
T,, and if the edges are not all in the same direction we get the
digtopology t;p is not necessary T,.
This Remark illustrates in the next Example.
Example 3.47:
) By according Example 3.8 we note that the path
digraph Ps all edges in the same direction and
hence we note the digtopology t;p on Ps is T;.
(i) By according Example 3.9 we note that the path
digraph Ps all edges are not in the same direction
and hence we note the digtopology t;p is T;.
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(iii) By according Example 3.10 we note that the
path digraph P; all edges are not in the same
direction and hence we digtopology T;p is not
T,, because e,,e; € E but 2 A € tipsuch that
e, €EAande; ¢ Aande; € Aand e, € A.

Proposition 3.48: The digtopology t,p in any digraph D
= (V,E)is Ty ifand only if T, # I for every distinct pairs of
edges e, é €E.

Prove: = Suppos the digtopology Ty, is T; to prove I, # I
for every distinct pair of edges e,é € E.

If I, = I; then by Theorem 3.30 e € U, and we get u is open
set such that é € u and e € u implies the digtopology t;p is
not T; this contradiction, thus I_Ef * I_Ef for every distinct pair
of edges e, é € E.

& Let I, # I for every distinct pair of edge by Corollary
3.16 implies the digtopology T;p is discrete and hence Ty is
T, .

Corollary 3.49: The digtopology Tty in any digraph D
=(V,E)is T, ifandonlyif itis discrete .

Prove : The proof is easy by Properties 3.48 and Corollary
3.16.

Proposition 3.50: The digtopology t;p in any digraph D
=(V,E)is T, ifandonlyif T, .

Prove: By Proposition 3.46 and Proposition 3.41.

Corollary 3.51: Let D = (V, E) be a digraph, For every e €

Ewehave U, = B, wherel, = {v}.
Prove: Let e € E by Proposition 3.28 we get U, =

]_?, where Eﬁ = {v} Therefor E = E where I_e)v = {v}.

Corollary 3.52: Given a digraph D = (V,E). for everye € E
{e} Te = E: where I‘: = {v}.

Prove: Letu € {e} thisimplies U n {e} = @ for all open set
U containing e. since {e} < U, this implies Un U, # @ for
all open set U containing e. hence e € U, and so, {e} €
“U,. then by Corollary 3.42, {e} € U, = E, wherel, =

{v}.
Corollary 3.53: For any e, é € E in a digraph D = (V,E) we

have, é € {e} ifandonlyif I, =1;.
Prove: é€ {e} & Unf{e} #¢ for all open set U
containing é & e € Ug @ﬁ:ﬁ , by corollary 3.28 .
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