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Abstract. In this paper, some types of edge irregular single valued neutrosophic graphs such as neighbourly
edge totally irregular single valued neutrosophic graphs, strongly edge irregular single valued neutrosophic
graphs and strongly edge totally irregular single valued neutrosophic graphs are introduced. A comparative
study between neighbourly edge irregular single valued neutrosophic graphs and neighbourly edge totally ir-
regular single valued neutrosophic graphs is done. Likewise some properties of them are studied. Finally, we
have given some interesting results about edge irregular single valued neutrosophic graphs that are very useful

in computer science and networks.
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1. Introduction

In 1736, Euler first introduced the concept of graph theory. In the history of mathematics,
the solution given by Euler of the well known Konigsberg bridge problem is considered to be the
first theorem of graph theory. This has now become a subject generally regarded as a branch
of combinatorics. The theory of graph is an extremely useful tool for solving combinatorial
problems in different areas such as logic, geometry, algebra, topology, analysis, number theory,
information theory, artificial intelligence, operations research, optimization, neural networks,

planning, computer science and etc [10-12}/14].
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Fuzzy set theory, introduced by Zadeh in 1965, is a mathematical tool for handling un-
certainties like vagueness, ambiguity and imprecision in linguistic variables [41]. Research on
theory of fuzzy sets has been witnessing an exponential growth; both within mathematics
and in its application. Fuzzy set theory has emerged as a potential area of interdisciplinary
research and fuzzy graph theory is of recent interest.

In 1983, Atanassov [3,4] introduced the concept of intuitionistic fuzzy sets as a generalization
of fuzzy sets [41]. Atanassov added a new component(which determines the degree of non-
membership) in the definition of fuzzy set. The concept of neutrosophic set was introduced
by F. Smarandache [31,32] which is a mathematical tool for handling problems involving
imprecise, indeterminacy and inconsistent data. The theory is generalization of classical sets
and fuzzy sets and is applied in decision making problems, control theory, medicines, topology
and in many more real life problems.

In 1975, Rosenfeld [25] introduced the concept of fuzzy graphs. The fuzzy relations between
fuzzy sets were also considered by Rosenfeld and he developed the structure of fuzzy graphs,
obtaining analogs of several graph theoretical concepts. Later on, Bhattacharya gave some
remarks on fuzzy graphs, and some operations on fuzzy graphs were introduced by Mordeson
and Peng [13].

Later, Broumi et al. 7] presented the concept of single valued neutrosophic graphs by
combining the single valued neutrosophic set theory and the graph theory, and defined different
types of single valued neutrosophic graphs (SVNG).

In the literature, many extensions of fuzzy graphs and their properties have been deeply
studied by several researchers, such as intuitionistic fuzzy graphs, interval valued fuzzy graphs,
interval valued intuitionistic fuzzy graphs, bipolar fuzzy graphs and etc [1,[2}5,(6}8,/9,|/15} 21~
24.126,30,133(-40] .

Nagoorgani and Radha [17,18] introduced the concept of regular fuzzy graphs and defined
degree of a vertex in fuzzy graphs. Nagoorgani and Latha [16] introduced the concept of
irregular fuzzy graphs, neighbourly irregular fuzzy graphs and highly irregular fuzzy graphs in
2008. Nandhini and Nandhini introduced the concept of strongly irregular fuzzy graphs and
discussed about its properties [19).

Radha and Kumaravel [20] introduced the concept of edge degree, total edge degree in
fuzzy graph and edge regular fuzzy graphs and discussed about the degree of an edge in
some fuzzy graphs. Santhi Maheswari and Sekar introduced the concept of edge irregular
fuzzy graphs and edge totally irregular fuzzy graphs and discussed about its properties [27].
Also, Santhi Maheswari and Sekar introduced the concept of neighbourly edge irregular fuzzy
graphs, neighbourly edge totally irregular fuzzy graphs, strongly edge irregular fuzzy graphs
and strongly edge totally irregular fuzzy graphs and discussed about its properties [28,29].

Ali Asghar Talebi, Masoomeh Ghassemi, Hossein Rashmanlou, Said Broumi, Novel
Properties of Edge Irregular Single Valued Neutrosophic Graphs



Neutrosophic Sets and Systems, Vol. 43, 2021 @7

This is the background to introduce neighbourly edge irregular single valued neutrosophic
graphs, neighbourly edge totally irregular single valued neutrosophic graphs, strongly edge
irregular single valued neutrosophic graphs, strongly edge totally irregular single valued neu-
trosophic graphs and discussed some of their properties. Also neighbourly edge irregularity
and strongly edge irregularity on some single valued neutrosophic graphs whose underlying

crisp graphs are a path, a cycle and a star are studied.

2. Preliminaries

We present some known definitions and results for ready reference to go through the work

presented in this paper.

Definition 2.1. A graph is an ordered pair G* = (V, E), where V is the set of vertices of G*
and E is the set of edges of G*. A graph G* is finite if its vertex set and edge set are finite.

Definition 2.2. The degree dg«(v) of a vertex v in G* or simply d(v) is the number of edges

of G* incident with vertex v.

Definition 2.3. A Fuzzy graph denoted by G : (o,u) on the graph G* : (V, E) is a pair
of functions (o,u) where o : V. — [0,1] is a fuzzy subset of a non empty set V and p :
E — [0,1] is a symmetric fuzzy relation on o such that for all w and v in V the relation

p(u,v) = p(uv) < minfo(u), o(v)] is satisfied.

Definition 2.4. An intuitionistic fuzzy graph (IFG) is of the form G : (o, i) where o = (01, 09)
and p = (1, p2) such that

(1) The functions o1 : V. — [0,1] and o2 : V. — [0, 1] denote the degree of membership and
nonmembership of the element u € V', respectively, and 0 < o1(u)+o2(u) < 1 for everyu € V;
(2) The functions p1 : VxV — [0,1] and po : V x V. — [0, 1] are the degree of membership
and nonmembership of the edge wv € E, respectively, such that py(uv) < minfoy(u), o1(v)] and

pa(uv) > maxjoa(u), o2(v)] and 0 < py(uwv) + pa(uv) < 1 for every uv in E.

Definition 2.5. A single valued neutrosophic graph (SVNG) is of the form G : (A, B) where
A= (Ta,Ia,Fa) and B = (Tp,Ip,Fp) such that

(1) The functions Ty : V. — [0,1] , In : V — [0,1] and Fy : V — [0,1] denote the
degree of truth-membership, the degree of indeterminacy-membership and the degree of falsity-
membership of the element u € V, respectively, and 0 < Ta(u) + Ia(u) + Fa(u) < 3 for every
ueV;

(2) The functions Tp : V xV — [0,1],Ip: V xV — [0,1] and Fp : V. xV — [0, 1] are the
degree of truth-membership, the degree of indeterminacy-membership and the degree of falsity-

membership of the edge uv € E, respectively, such that Tg(uv) < min[Ta(u), Ta(v)] , Ip(uv) >
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max[l4(u), I4(v)] and Fg(uv) > max[Fa(u), Fa(v)] and 0 < Tg(uv) + Ig(uv) + Fp(uv)

for every uv in E.

Definition 2.6. Let G : (A, B) be a SVNG on G* : (V,E). Then the degree of a vertex
u is defined as dg(u) = (dr,(u),dr,(u),dr,(u)) where dp,(u) = Byz,Tp(wv) , dr,(u) =
YozulB(uv) and dp, (u) = Eyru Fp(uv).

Definition 2.7. Let G : (A, B) be a SVNG on G* : (V,E). Then the total degree of a vertex
u is defined by tdg(u) = (t(dr, (u),tdr, (u),tdp, (u)) where tdr, (u) = Xz, Tp(uv) + Ta(u) ,
tdr, (u) = Ypzulp(uv) + La(u) and tdp, (u) = Lpru Fp(uv) + Fa(u).

Definition 2.8. Let G : (A, B) be a SVNG on G* : (V,E). Then:
(1) G is irregular, if there is a vertex which is adjacent to vertices with distinct degrees.
(2) G is totally irregular, if there is a vertexr which is adjacent to vertices with distinct total

degrees.

Definition 2.9. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Then:

(1) G is said to be a neighbourly irreqular single valued neutrosophic graph if every pair of
adjacent vertices have distinct degrees.

(2) G is said to be a neighbourly totally single valued neutrosophic fuzzy graph if every pair of
adjacent vertices have distinct total degrees.

(3) G is said to be a strongly irreqular single valued neutrosophic graph if every pair of vertices
have distinct degrees.

(4) G is said to be a strongly totally irreqular single valued neutrosophic graph if every pair of
vertices have distinct total degrees.

(5) G is said to be a highly irregular single valued neutrosophic graph if every vertex in G is
adjacent to the vertices having distinct degrees.

(6) G is said to be a highly totally irregular single valued neutrosophic graph if every vertez in

G s adjacent to the vertices having distinct total degrees.

Definition 2.10. Let G : (A,B) be a SVNG on G* : (V,E). The degree of an edge uv is
defined as dg(uv) = (dry (wv), dig (ww), dp, (wv)) where dr, (uwv) = dr, (u) + dr, (v) — 2T (uv)
, dry(wo) =dr, (u) + dr, (v) — 2Ig(w) and dp, (wv) = dp, (u) + dp, (v) — 2Fp(uv).

Definition 2.11. Let G : (A, B) be a SVNG on G* : (V,E). The total degree of an edge uv
is defined as tdg(uv) = (tdp,(uv),tdr, (uv), tdp, (uv)) where tdr, (uwv) = dp, (u) + dr, (v) —
Tp(uv) = dry (wv) + Tp(uv) , tdr, (wv) = dj,(u) + dr, (v) — Ip(uwv) = dig (wv) + Ip(uv) and
tdp, (wv) = dp, (u) + dp, (v) — Fp(uv) = dp, (uww) + Fp(uv).
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3. Neighbourly edge irregular single valued neutrosophic graphs and neighbourly

edge totally irregular single valued neutrosophic graphs

In this section, neighbourly edge irregular single valued neutrosophic graphs and neighbourly

edge totally irregular single valued neutrosophic graphs are introduced.

Definition 3.1. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Then G is said to be:
(1) A neighbourly edge irregular single valued neutrosophic graph if every pair of adjacent edges
have distinct degrees.
(2) A neighbourly edge totally irreqular single valued neutrosophic graph if every pair of adja-

cent edges have distinct total degrees.

Example 3.2. Graph which is both neighbourly edge irregular single valued neutrosophic graph
and neighbourly edge totally irregular single valued neutrosophic graph.

Consider G* : (V, E) where V = {u,v,w,z} and E = {uww,vw, wz,zu}.

(0.5,0.3,0.4)
u

(0.4,0.2,0.7) X Vv(0.4,0.2,0.7)

W
(0.5,0.3,0.4)

Figure 1. Both neighbourly edge irregular SVNG and neighbourly edge totally irreqular
SVNG.

From Figure 1,
dg(u) = dg(v) = dg(w) = dg(x) = (0.5,1.0,1.7).
Degrees of the edges are calculated as follows
da(uw) = dg(wz) = (0.6,0.8,1.6), dg(vw) = dg(zxu) = (0.4,1.2,1.8).
It is noted that every pair of adjacent edges have distinct degrees. Hence G is a neighbourly
edge irreqular single valued neutrosophic graph.
Total degrees of the edges are calculated as follows
tdg(uwv) = tdg(wz) = (0.8,1.4,2.5), tdg(vw) = tdg(zu) = (0.7,1.6,2.6).
It is observed that every pair of adjacent edges having distinct total degrees. So, G is a neigh-
bourly edge totally irreqular single valued neutrosophic graph.
Hence G is both neighbourly edge irregular single valued neutrosophic graph and neighbourly

edge totally irreqular single valued neutrosophic graph.
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Example 3.3. Neighbourly edge irreqular single valued neutrosophic graph do not need to be
neighbourly edge totally irregular single valued neutrosophic graph.
Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is a star on

four vertices.

(0.3,0.2,0.4)

(0.2,0.5,0.9)

u \ w
(0.4,0.3,0.1) (0.6,0.2,0.8) (0.5,0.4,0.3)

Figure 2. Neighbourly edge irregular SVNG, not neighbourly edge totally irregular SVNG.

From Figure 2,
dg(u) = (0.3,0.4,0.5),de(v) = (0.2,0.5,0.9), dg(w) = (0.1,0.6,0.7), de(z) = (0.6,1.5,2.1);
dg(uz) = (0.3,1.1,1.6),dg(vz) = (0.4,1.0,1.2), dg(wz) = (0.5,0.9,1.4);
tdg(ux) = tdg(ve) = tdg(wx) = (0.6,1.5,2.1).
Here, dg(uzx) # dg(vx) # dg(wz). Hence G is a neighbourly edge irregular single valued
neutrosophic graph. But G is not a neighbourly edge totally irreqular single valued neutrosophic

graph, since all edges have same total degrees.

Example 3.4. Neighbourly edge totally irregular single valued neutrosophic graphs dont need
to be meighbourly edge trregular single valued neutrosophic graphs. Following shows this sub-

ject:
Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is a path on

four vertices.

(0.6,0.3,0.1) (0.7,0.2,0.4) (0.4,0.3,0.2) (0.5,0.1,0.3)
U (020304 V (040608 W (020304 X

Figure 8. Neighbourly edge totally irreqular single valued neutrosophic graph, not neighbourly

edge irreqular single valued neutrosophic graph

From Figure 3,
dg(u) = dg(z) = (0.2,0.3,0.4),dg(v) = dg(w) = (0.6,0.9,1.2);
da(uw) = dg(vw) = dg(wz) = (0.4,0.6,0.8);
tdg(uv) = tdg(wz) = (0.6,0.9,1.2), tdg(vw) = (0.8,1.2,1.6).
Here, dg(uwv) = dg(vw) = dg(wz). Hence G is not a neighbourly edge irreqular single valued
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neutrosophic graph. But G is a neighbourly edge totally irregular single valued neutrosophic

graph, since tdg(uv) # tdg(vw) and tdg(vw) # tdg(wz).

Theorem 3.5. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tg,Ip,Fp) is a constant function. Then G is a neighbourly edge irregular single
valued neutrosophic graph, if and only if G is a neighbourly edge totally irreqular single valued

neutrosophic graph.

Proof: Assume that B : (Tg,Ip, Fp) is a constant function, let B(uv) = C, for all wv in
E, where C = (Cp,C,Cp) is constant.
Let uv and vw be pair of adjacent edges in F, then we have
dg(uv) # dg(vw)
— dg(w) + C # dg(vw) + C
= (A (w), diy (), diny (u0))+ (Cr, C1, Cp) # (dig (vw), dp (v0), iy (v0))+ (Cr, Cr, )
< (dry (w0)+Crp,dr, (uv)+Cr, dp, (uwv)+Cr) # (drg (vw)+Cr, di, (vw)+Cr, dp, (vw)+CF)
= (dry (uw) +Tp(uv), dr, (wv) +Ip(uv), dp, (uwv)+ Fp(uv)) # (dr, (vw) +Tr(vw), dr, (vw) +
Ip(vw), dpy, (vw) + Fp(vw))
< (tdrg, (uwv), tdr, (uv), tdp, (wv)) # (tdr, (vw), tdr, (vw), tdp, (vw))
< tdg(uv) # tdg(vw).
Therefore every pair of adjacent edges have distinct degrees if and only if have distinct total
degrees. Hence G is a neighbourly edge irregular single valued neutrosophic graph if and only
if G is a neighbourly edge totally irregular single valued neutrosophic graph.

O

Remark 3.6. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
If G is both meighbourly edge irregular single valued neutrosophic graph and neighbourly edge

totally irreqular single valued neutrosophic graph, Then B dowt need to be a constant function.

Example 3.7. Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V, E)

is a path on four vertices.

(0.6,0.1,0.4) (0.7,0.2,0.3) (0.4,0.3,0.1) (0.5,0.4,0.2)
U (03,0405 V (020304 W (030405 X

Figure 4. B is not a constant function.

From Figure 4,
dg(u) = dg(z) = (0.3,0.4,0.5),dg(v) = dg(w) = (0.5,0.7,0.9);
dg(uww) = dg(wz) = (0.2,0.3,0.4), dg(vw) = (0.6,0.8,1.0);
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tdg(uwv) = tdg(wz) = (0.5,0.7,0.9), tdg(vw) = (0.8,1.1,1.4).

Here, dg(uv) # dg(vw) and dg(vw) # dg(wz). Hence G is a neighbourly edge irreqular single
valued neutrosophic graph. Also, tdg(uv) # tdg(vw) and tdg(vw) # tdg(wz). Hence G is
a neighbourly edge totally irregular single valued neutrosophic graph. But B s not constant

function.

Theorem 3.8. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp, Ip, Fp) is a constant function. If G is a strongly irregular single valued neutro-

sophic graph, then G is a neighbourly edge irreqular single valued neutrosophic graph.

Proof: Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Assume that B : (T, Ip, Fig) is a constant function, let B(uv) = C, for all uv in E, where
C = (Cp,Cr,CF) is constant.

Let wv and vw be any two adjacent edges in G. Let us suppose that G is a strongly irregular

single valued neutrosophic graph. Then every pair of vertices in G having distinct degrees,

and hence

da(u) # da(v) # da(w)

= (dr, (u), dr, (u), dr, (u) # (dr, (v),dr, (v),dp, (v) # (dr, (W), dr, (W), dp, (w))

= (dr,y(u),dr,(u),dp,(w))  + (dry(v),dr,(v),dr,(v)) = 2(Cp, Cr, CF) +

(d1,(v), d1, (v),dp, (v) + (dr, (W), di, (W), dp, (w)) — 2(Cr, C1, CF)

= (dr, (u)+dr, (v) =2C7, dr, (u) +dr, (v) =2C1, dp, (u)+dp, (v) =2CF) # (dr, (V) +d7, (W) =
2C7,dr,(v) +dp,(w) —2Cr,dp,(v)) + dp,(w) —2CF)

= (dp,(u) + dp,(v) — 2Tg(w),dr, (u) + d, (v) — 2Ig(uv),dr, (u) + dp, (v)) — 2Fg(uv)) #
(dr, (v) + dr, (w) = 2Tp(vw), dr, (v) + dr, (w) = 2Ip(vw), dp, (v)) + dr, (w) = 2Fp(vw))

= (drg (w), drg (wv), dpg (w)) # (d7g (vw), dig (vw), dpg (vw))

= dg(uv) # dg(vw).

Therefore every pair of adjacent edges have distinct degrees, hence G is a neighbourly edge

irregular single valued neutrosophic graph.

Similar to the above theorem can be considered the following theorem:

Theorem 3.9. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp,Ip, Fp) is a constant function. If G is a strongly irreqular single valued neutro-

sophic graph, then G is a neighbourly edge totally irreqular single valued neutrosophic graph.

Remark 3.10. Converse of the above theorems dowt need to be true.
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Example 3.11. Consider G : (A, B) be a single valued neutrosophic graph such that G* :

(V, E) is a path on four vertices.

(0.6,0.3,0.1) (0.7,0.2,0.5) (0.4,0.4,0.4) (0.5,0.1,0.3)
U (03,0406 YV (030406 W (030406 X

Figure 5. Both neighbourly edge irreqular SVNG and neighbourly edge totally irreqular
SVNG, not strongly irreqular SVNG

From Figure 5,
dg(u) = dg(x) = (0.3,0.4,0.6),d¢(v) = dg(w) = (0.6,0.8,1.2). Here, G is not a strongly
irregular single valued neutrosophic graph.
da(uwv) = dg(wz) = (0.3,0.4,0.6), dg(vw) = (0.6,0.8,1.2);
tdg(uv) = tdg(vw) = tdg(wz) = (0.6,0.8,1.2).
It is noted that dg(uv) # dg(vw) and dg(vw) # dg(wzx). And also, tdg(uv) # tdg(vw) and
tdg(vw) # tdg(wx). Hence G is both neighbourly edge irreqular single valued neutrosophic
graph and neighbourly edge totally irregular single valued neutrosophic graph. But G is not a

strongly irregular single valued neutrosophic graph.

Theorem 3.12. Let G : (A, B) be a connected single valued neutrosophic graph on G* :
(V,E) and B : (Tp,Ip, Fp) is a constant function. Then G is a highly irreqular single valued
neutrosophic graph if and only if G is a neighbourly edge irreqular single valued neutrosophic

graph.

Proof: Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Assume that B : (T, Ip, Fg) is a constant function, let B(uv) = C, for all uv in E, where
C = (Cr,Cr,CF) is constant.

Let uv and vw be any two adjacent edges in G. Then we have

de(u) # da(w)

= (dp, (u),dr, (u), dp, (w) # (dp, (w), dr, (W), dp, (w))

= (dr,(w), dry(u), dpy(w)  + (1, (v),d1,(v),dr,(v) = 2(Cr,Cr,Cr) #
(dr, (v), dr, (v), dp, () + (dry (), dr, (w), dp, (W) — 2(Cp, Cp, CF)

< (dr, (u) + dp, (v) — 207, dr, (u) + dr, (v) — 2C1,dp, (u) + dF, (v) — 2Cp) # (dr,(v) +
dp,(w) —2Cy,dr, (v) + dr, (w) — 2Cr,dp, (v)) + dp, (w) — 2CF)

< (dp,(u) +dp,(v) — 2T (wv),dr, (u) + dr, (v) — 2Ig(uwv),dp, (u) + dp, (v)) — 2Fp(uv)) #
(dr, (v) + dry (w) — 2T (vw), dr, (v) + dr, (w) — 21p(vw), dp, (v)) + dp, (w) — 2Fp(vw))

> (dry (uv), diy (uv), dpy (uv)) # (dry (vw), diy (vw), dp, (vw))

<~ dg(uv) # dg(vw).

Therefore every pair of adjacent edges have distinct degrees, if and only if every vertex adjacent
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to the vertices having distinct degrees. Hence G is a highly irregular single valued neutrosophic

graph, if and only if G is a neighbourly edge irregular single valued neutrosophic graph.
O

Theorem 3.13. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp,Ip, Fp) is a constant function. Then G is highly irreqular single valued neutro-
sophic graph if and only if G is neighbourly edge totally irregular single valued neutrosophic
graph.

proof: Proof is similar to Theorem 3.12.

g

Theorem 3.14. Let G : (A, B) be a single valued neutrosophic graph on G* : (V. E), a star
Kiy. Then G is a totally edge regular single valued neutrosophic graph. Also, if the degrees
of truth-membership, indeterminacy-membership and falsity-membership of no two edges are

same, then G is a neighbourly edge irreqular single valued neutrosophic graph.

proof: Let v1,v9,vs,...,v, be the vertices adjacent to the vertex x. Let eq,eq,e€3,...,e, be
the edges of a star G* in that order having the degrees of truth-membership p1, ps, ps3, .-, Pn »
the degrees of indeterminacy-membership q1, g2, g3, ..., ¢, and the degrees of falsity-membership
T1,72,73, ..., T

that 0 < p; +q; +r; <3 for every 1 <4 <n . Then,
tda(ei) = (tdry (ei), tdry (€:), tdpy (ei)) = (dry (i) +TB(€:), diy (ei)+1p(ei), dry (ei)+Fp(ei)) =
((pr4+D2+D3+ - 4Dn) —pi+Di (1 + @2+ a3+ +qn) —Gi+ i, (P 4o+ 7r34 04 1) =i 473) =
(Pr+p2tpst .+ a+atat g ritraFrst .t
All edges ¢; , (1 <1i < n), having same total degrees. Hence G is a totally edge regular single
valued neutrosophic graph. Now, if p; # p; , ¢; # q; and r; # r; for every 1 < 4,7 < n, then
we have
da(ei) = (dry(€i), dig(€:), dpg (i) = (dr, () +dr, (vi) = 2T (i), di, (2) +di, (vi) =21 (i),
dr,(z) +dp,(vi) = 2Fp(zvi)) = ((p1 + P2 +P3 + o +pn) + i — 2005 (@1 + G2 + g3 + . + qn) +
G —2qi,(r1+ro+r3+..+ry)+ri—2r) =((pr+p2+p3+ ... +0n) =i, (@1 + G2+ g3+ ... +
Gn) — i, (r1+ro+r3+...+mry) —1;) forevery 1 <i<n.

Therefore, all edges e; ,(1 <1 < n), having distinct degrees. Hence G is a neighbourly edge

irregular single valued neutrosophic graph.

O

Theorem 3.15. Let G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is

a path on 2m(m > 1) vertices. If the degrees of truth-membership, indeterminacy-membership
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and falsity-membership of the edges e;, i = 1,3,5,...,2m — 1, are p1 , 1 and ri,respectively,
and the degrees of truth-membership, indeterminacy-membership and falsity-membership of the
edges €;, i = 2,4,6,...,2m — 2, are pa , q2 and ro, respectively, such that p1 # p2 , p2 # 2p1 ,
Q1 # Q2 , @2 # 2q1 , 11 # 9 and ro # 211, then G is both neighbourly edge irregular single valued

neutrosophic graph and neighbourly edge totally irregular single valued neutrosophic graph.

proof: Let G : (A, B) be a single valued neutrosophic graph on G* : (V, E), a path on
2m(m > 1) vertices. Let eq, ea, €3, ..., ea,—1 be the edges of path G*. If the alternate edges have
the same degrees of truth-membership, indeterminacy-membership and falsity-membership,

such that

(p1,q1,71) if i is odd

(p2,q2,72) if i is even.

Ble;) = (Tp(ei), Ip(ei), Fp(e;)) = {

where 0 < p;+¢q;+7; <3 and p1 £ ps,p2#2p1, Q1 # Q2 , G2 # 2q1 , 71 # ro and ry # 2rq,
then
dg(e1) = ((p1) + (pr +p2) = 2p1, (@) + (@1 + g2) — 2q1, (r1) + (r1 +72) — 2r1) = (p2, G2, 72)
fori=3,5,7,...,2m — 3;
dg(e;) = ((p1 +p2) + (p1 +p2) — 201, (1 + q2) + (@1 + q2) — 2q1, (r1 +7r2) + (r1 +1r2) —2r1) =
(2p2, 2q2,272)
for ¢ = 2,4,6,...,2m — 2;
da(ei) = ((p1+p2) + (1 +p2) — 22, (1 + @2) + (@1 + q2) — 2g2, (r1 +12) + (r1 +1r2) — 2r2) =
(2p1,2q1,2r1)
da(eam—1) = ((p1+p2) + (p1) — 2p1, (@1 + @2) + (q1) — 2q1, (11 +72) + (11) — 271) = (P2, G2, T2)-

We observe that the adjacent edges have distinct degrees. Hence G is a neighbourly edge

irregular single valued neutrosophic graph. Also we have

tda(e1) = (p1 +p2,q1 + q2,71 + 12)

tdg(e;) = (2p1 + p2,2q1 + q2,2ry 4 72) for i = 2,4,6,...,2m — 2
tdg(e;) = (p1 + 2p2, q1 + 2q2, 71 + 2r2) for i = 3,5,7,....,2m — 3
tda(eam—1) = (p1 + P2, @1 + g2, 71 + 72).

Therefore the adjacent edges have distinct total degrees, hence G is a neighbourly edge

totally irregular single valued neutrosophic graph.

O

Theorem 3.16. Let G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is

an even cycle of length 2m. If the alternate edges have the same degrees of truth-membership,
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the same degrees of indeterminacy-membership and the same degrees of falsity-membership ,
then G is both neighbourly edge irreqular single valued neutrosophic graph and neighbourly edge

totally irreqular single valued neutrosophic graph.

proof: Let G : (A4, B) be a single valued neutrosophic fuzzy graph on G* : (V, E), an even
cycle of length 2m. Let e, eq, €3, ..., €2, be the edges of cycle G*. If the alternate edges have
the same degrees of truth-membership, the same degrees of indeterminacy-membership and

the same degrees of falsity-membership, such that

(p1,q1,m1) if iis odd

(p2,q2,72) if i is even.

B(e;) = (T(ei), I(ei), Ip(e;)) = {

where 0 < p; +¢; + ¢ < 3 and p1 # p2 , ¢1 # q2 and 71 # rg,then
fori=1,3,5,7,....2m — 1;

da(ei) = ((p1+p2) + (1 +p2) = 2p1, (1 + @2) + (@1 + q2) — 2q1, (r1 +72) + (r1 +1r2) — 2r1) =
(2p2, 22, 212)

for i = 2,4,6,...,2m;

da(ei) = ((p1 +p2) + (p1 +p2) — 2p2, (1 + @2) + (1 + @2) — 2¢2, (r1 +1r2) + (r1 +712) — 21r9) =

(2p1 ) 2(11 ) 2T1 )

We observe that the adjacent edges have distinct degrees. Hence G is a neighbourly edge
irregular single valued neutrosophic graphs. Also we have
tda(ei) = (p1 + 2p2,q1 + 2q2, 71 + 2r9) for i = 1,3,5,7,....,2m — 1
tda(e;) = (2p1 + p2,2q1 + q2,2r1 + o) for i = 2,4,6, ..., 2m.

Therefore the adjacent edges have distinct total degrees, hence G is a neighbourly edge

totally irregular single valued neutrosophic graph.

0

Theorem 3.17. Let G : (A, B) be a single valued neutrosophic graph on G* : (V, E), a cycle
on m(m > 4) wvertices. If the degrees of truth-membership, indeterminacy-membership and
falsity-membership of the edges e1, e, €3, ..., em aT€ P1,P2, P3, .., Pm Such that p1 < ps < p3 <
v < Pm 5 Q1,92,43, s Gm Such that g1 > q2 > q3 > ... > @ and 71,72,73, ..., Ty Such that
r > 19 > T3 > ... > Ty, respectively, then G is both neighbourly edge irregular single valued

neutrosophic graph and neighbourly edge totally irregular single valued neutrosophic graph.

proof: Let G : (A, B) be a single valued neutrosophic graph on G* : (V, E), a cycle on
m(m > 4) vertices. Let ej,eg,es,...,e, be the edges of cycle G* in that order. Let de-

grees of truth-membership, indeterminacy-membership and falsity-membership of the edges
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€1, €2, €3, ..., 6y, are P1,P2,P3, ---, Pm such that p1 < pa < p3 < ... < pm , 91,492,493, .-+, @m sSuch
that g1 > q2 > q3 > ... > q, and r1,72,73, ...,y such that ry > ro > rg > ... > r,,, respec-
tively, then

We observe that the adjacent edges have distinct degrees. Hence G is a neighbourly edge
irregular single valued neutrosophic graph.
tda(e1) = (p1 + P2 +Pms @1 + @2 + @71 + 72+ Tn)
tda(ei) = (pi-1 + Pi + Pit1,¢i—1 + @i + Giv1,7im1 + 1 +1riq1) for i =2,3,4,5,...,m —1
tda(em) = (P1 + Pm—1+ Pmy @1 + Gm—1 + @ms 71 + 1 + 7).

We note that the adjacent edges have distinct total degrees. Hence G is a neighbourly edge

totally irregular single valued neutrosophic graph.

4. Strongly edge irregular single valued neutrosophic graphs and strongly edge

totally irregular single valued neutrosophic graphs

Now, In this section, we study strongly edge irregular single valued neutrosophic graphs and

strongly edge totally irregular single valued neutrosophic graphs.

Definition 4.1. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Then G is said to be:

(1)A strongly edge irregular single valued neutrosophic graph if every pair of edges having
distinct degrees (or no two edges have same degree). (2) A strongly edge totally irregular
single valued neutrosophic graph if every pair of edges having distinct total degrees (or no two

edges have same total degree).

Example 4.2. Graph which is both strongly edge irreqular single valued neutrosophic graph
and strongly edge totally irregular single valued neutrosophic graph.

Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E) which is a cycle
of length five.
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(0.7,0.1,0.1)

x  (03,0303) w
(0.4,0.2,0.3) (0.5,0.3,0.2)

Figure 6. Both strongly edge irregular SVNG and strongly edge totally irregular SVNG.

From Figure 6,
dg(u) = (0.6,0.6,0.6),de(v) = (0.3,0.9,0.3),dg(w) = (0.5,0.7,0.5), dg(z) = (0.7,0.5,0.7),
da(y) = (0.9,0.3,0.9).
Degrees of the edges are calculated as follows
de(uv) = (0.7,0.5,0.7), dg(vw) = (0.4,0.8,0.4), dg(wz) = (0.6,0.6,0.6),
da(zy) = (0.8,0.4,0.8), dg(yu) = (0.5,0.7,0.5).
It is noted that every pair of edges having distinct degrees. Hence G is a strongly edge irreqular
single valued neutrosophic graph.
Total degrees of the edges are calculated as follows
tdg(uv) = (0.8,1.0,0.8), tdg(vw) = (0.6,1.2,0.6), tde(wz) = (0.9, 0.9, 0.9),
tda(zy) = (1.2,0.6,1.2), tdg(yu) = (1.0,0.8,1.0).
It is observed that every pair of edges having distinct total degrees. So, G is a strongly edge
totally irreqular single valued neutrosophic graph.
Hence G is both strongly edge irreqular single valued neutrosophic graph and strongly edge

totally irreqular single valued neutrosophic graph.

Example 4.3. Strongly edge irregular single valued neutrosophic graph need not be strongly

edge totally irreqular single valued neutrosophic graph.

(0.3,0.6,0.2)
u

\/ W
(0.4,0.2,0.5) (0.4,0.5,0.8) (0.5,0.3,0.4)

Figure 7. Strongly edge irreqular SVNG, not strongly edge totally irreqular SVNG
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Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V. E), a cycle of
length three.
From Figure 7,
dg(u) = (0.5,1.3,1.3),dg(v) = (0.7,1.2,1.4),dg(w) = (0.6,1.1, 1.5);
dg(uv) = (0.6,1.1,1.5), dg(vw) = (0.5,1.3,1.3), dg(wu) = (0.7,1.2,1.4);
tdg(uv) = tdg(wz) = tdg(wu) = (0.9,1.8,2.1).
noted that G is strongly edge irreqular single valued neutrosophic graph, since every pair of edges
having distinct degrees. Also, G is not strongly edge totally irreqular single valued neutrosophic
graph, since all the edges having same total degree. Hence strongly edge irreqular single valued

neutrosophic graph need not be strongly edge totally irregular single valued neutrosophic graph.

Example 4.4. Strongly edge totally irreqular single valued neutrosophic graphs meed not be
strongly edge irreqular single valued neutrosophic graphs.

Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V,E), a cycle of
length four.

(0.8,0.2,0.3)

(0.9,0.1,0.4) X v(0.6,0.4,0.1)

W
(0.7,0.3,0.2)

Figure 8. Strongly edge totally irreqular SVNG, not strongly edge irreqular SVNG.

From Figure 8,

dg(u) = (1.1,0.6,1.1),de(v) = (0.8,0.9,0.7),dg(w) = (1.2,0.8,0.6),dc(x) = (1.5,0.5,1.0);
da(uw) = dg(wz) = (1.3,0.7,0.8), dg(vw) = dg(zru) = (1.0,0.7,0.9);

tdg(uv) = (1.6,1.1,1.3), tdg(vw) = (1.5,1.2,1.1), tdg(wz) = (2.0,1.0,1.2),

dg(xu) = (1.9,0.8,1.5).

It is noted that dg(uv) = dg(wz). Hence G is not strongly edge irreqular single valued neu-
trosophic graph.

But G is strongly edge totally irreqular single valued neutrosophic graph, since tdg(uv) #
tdg(vw) # tdg(wzx) # tdg(zu).

Hence strongly edge totally irreqular single valued neutrosophic graph need not be strongly edge

wrregular single valued neutrosophic graph.
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Theorem 4.5. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (T, Ip, FB) is a constant function. Then G is a strongly edge irreqular single valued
neutrosophic graph, if and only if G is a strongly edge totally irregular single valued neutro-

sophic graph.

proof: Assume that B : (I's, I, F) is a constant function, let B(uv) = C, for all uv in E,
where C' = (Cr, Cr,CF) is constant.
Let uv and zy be any pair of edges in E. Then we have
da(uw) # da(zy)
— dg(uv) + C # dg(zy) + C
> (drg (w), dry (w0), dpg (w)) + (Cr, Cr, CF) # (d1y (2y), dig (2y), drg (2y)) + (Cr, Cr, CF)
<= (dpy, (w0)+Cr,dr, (uwv)+Cr, dp, (uwv) +Cr) # (dry (xy)+Cr, dr, (xy) +Cr, dpy, (zy) + Cr)
= (dry (uv) + Tp(uv), dr (uv) + Ip(uv), dryg (uv) + Fp(uv)) # (drg (2y) +Tr(2y), drg (zy) +
Ip(xy), dry (zy) + F(xy))
< (tdry (uv), tdr, (w), tdpy (wv)) # (tdry (2y), tdi, (y), tdr, (2y))
< tdg(uv) # tdg(xy)
Therefore every pair of edges have distinct degrees if and only if have distinct total degrees.
Hence G is strongly edge irregular single valued neutrosophic graph if and only if G is a

strongly edge totally irregular single valued neutrosophic graph.

0

Remark 4.6. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
If G is both strongly edge irreqular single valued neutrosophic graph and strongly edge totally

wrreqular single valued neutrosophic graph, Then B need not be a constant function.

Example 4.7. Consider G : (A, B) be a single valued neutrosophic graph such that G* : (V, E)
s a cycle of length five.

(0.7,0.1,0.1)

x  (03,0303) w
(0.4,0.2,0.2) (0.5,0.3,0.3)

Figure 9. B is not a constant function.
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From Figure 9,
dg(u) = (0.6,0.6,0.6),de(v) = (0.3,0.9,0.9),dg(w) = (0.5,0.7,0.7), dc(x) = (0.7,0.5,0.5),
dg(y) = (0.9,0.3,0.3).
Also, dg(uv) = (0.7,0.5,0.5), dg(vw) = (0.4,0.8,0.8), dg(wx) = (0.6,0.6,0.6),
da(ry) = (0.8,0.4,0.4), dg(yu) = (0.5,0.7,0.7).
It is noted that every pair of edges in G having distinct degrees. Hence G is a strongly edge
wrreqular single valued neutrosophic graph.
Also, tdg(uwv) = (0.8,1.0,1.0), tdg(vw) = (0.6,1.2,1.2), tdg(wx) = (0.9,0.9,0.9),
tdg(zy) = (1.2,0.6,0.6), tde(yu) = (1.0,0.8,0.8).
Note that every pair of edges in G having distinct total degrees. Hence G is a strongly edge
totally irreqular single valued neutrosophic graph. Therefore G is both strongly edge irregular
single valued neutrosophic graph and strongly edge totally irregular single valued neutrosophic

graph. But u is not a constant function.

Theorem 4.8. Let G : (A, B) be a single valued neutrosophic graph on G* : (V,E). If G is a
strongly edge irregular single valued neutrosophic graph, then G is a neighbourly edge irreqular

single valued neutrosophic graph.

proof: Let G : (A4, B) be a single valued neutrosophic graph on G* : (V, E'). Let us assume
that GG is a strongly edge irregular single valued neutrosophic graph, then every pair of edges
in G have distinct degrees. So every pair of adjacent edges have distinct degrees. Hence G is

a neighbourly edge irregular single valued neutrosophic graph.

O

Theorem 4.9. Let G : (A, B) be a single valued neutrosophic graph on G* : (V,E). If G is
a strongly edge totally irreqular single valued neutrosophic graph, then G is a neighbourly edge

totally irreqular single valued neutrosophic graph.

proof: Let G : (A, B) be a single valued neutrosophic graph on G* : (V, E'). Let us assume
that G is a strongly edge totally irregular single valued neutrosophic graph, then every pair
of edges in G have distinct total degrees. So every pair of adjacent edges have distinct total

degrees. Hence G is a neighbourly edge totally irregular single valued neutrosophic graph.

0

Remark 4.10. Converse of the above Theorems 4.8 and 4.9 need not be true.

Example 4.11. Consider G : (A, B) be a fuzzy graph such that G* : (V, E) is a path on four

vertices.
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(0.6,0.1,0.4) (0.7,0.2,0.3) (0.4,0.3,0.1) (0.5,0.4,0.2)
U (030405 Y (020304 W (030405 X

Figure 10. Neighbourly edge irreqular SVNG, not strongly edge irreqular SVNG;
Neighbourly edge totally irregular SVNG, not strongly edge totally irregular SVNG.

From Figure 10,
dg(u) = (0.3,0.4,0.5),de(v) = (0.5,0.7,0.9), dg(w) = (0.5,0.7,0.9),
dg(x) = (0.3,0.4,0.5);
da(uww) = dg(wz) = (0.2,0.3,0.4), dg(vw) = (0.6,0.8,1.0);
tdg(uv) = tdg(wz) = (0.5,0.7,0.9), tdg(vw) = (0.8,1.1,1.4).
Here, dg(uv) # dg(vw) and dg(vw) # dg(wz). Hence G is a neighbourly edge irreqular single
valued neutrosophic graph. But G is not a strongly edge irreqular single valued neutrosophic
graph, since dg(uv) # dg(wz). Also, note that tdg(uv) # tdg(vw) and tdg(vw) # tdg(wx).
Hence G is a neighbourly edge totally irreqular single valued neutrosophic graph. But G is not

a strongly edge totally irreqular single valued neutrosophic graph, since tdg(uv) # tdg(wzx).

Theorem 4.12. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp,Ip,Fg) is a constant function. If G is a strongly edge irreqular single valued

neutrosophic graph, then G is an irreqular single valued neutrosophic graph.

proof: Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V| E).
Assume that B : (I, Ip, F) is a constant function, let B(uv) = C, for all wv in E, where
C = (Cr,Cr,CF) is constant.

Let us Suppose that G is a strongly edge irregular single valued neutrosophic graph. Then
every pair of edges having distinct degrees. Let uv and vw be adjacent edges in G having
distinct degrees, and hence

de(uv) # da(vw)

= (dry (u0), diy (w0), iy (w)) 7 (dry (v0), dpy (v0), diy (00))

= (dry () + dr, (v) — 2Tp(uv), di, (u) + dp, (v) — 2Lp(uv), di, (1) + di, (v)) — 2Fg(uv)) #
(d1, (v) + dr, (w) = 2Tp(vw), dr, (v) + di, (w) = 2Ip(vw), dF, (v)) + dF, (w) — 2Fp(vw))

= (dr, (w)+dr, (v)=2C7, dr, (u)+dr, (v) =2C, dp, (W) +dp, (v) —2CF) # (dr, (v)+dr, (W) —
2C7,dr, (v) + di, (w) — 2071, dp, (v)) + dp, (w) — 2CF)

= (dr,(u) + dr,(v),dr,(u) + dr,(v),dp,(u) + dpy(v)) — 2(Cr,Cr,Cr) # (dr,(v) +
dr, (w), dr, (v) + di, (w), dp, (v)) + dp, (w)) = 2(Cr, Cr, Cp)

= (dp,(u) + dpy(v),dr,(u) + di,(v),dp,(u) + dp,(v)) # (dp, (V) + dr,(w),dr, (v) +
1, (), dy (0)) + diry ()

N (ry()diy (W) diy (@) + (A1, (0),d1y(0),dry (0) 4
(d1,(v), d1, (v),dp, (v) + (dry (W), di, (W), dp, (w))
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= dg(u) + dg(v) # dg(v) + dg(w)
= dg(u) # da(w)
So there exists a vertex v which is adjacent to vertices v and w having distinct degrees. Hence

G is an irregular single valued neutrosophic graph.

O

Theorem 4.13. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp,Ip, Fp) is a constant function. If G is a strongly edge totally irreqular single

valued neutrosophic graph, then G is an irreqular single valued neutrosophic graph.

proof: Proof is similar to the above Theorem 4.12.

Remark 4.14. Converse of the above Theorems 4.12 and 4.13 need not be true.

Example 4.15. Consider G : (A, B) be a single valued neutrosophic graph such that G* :

(V, E) is a path on four vertices.

(0.6,0.3,0.1) (0.7,0.2,0.5) (0.4,0.4,0.4) (0.5,0.1,0.3)
U 03,0406 YV (030406 W (030406 X

Figure 11. Irreqular SVNG, not strongly edge irregular SVNG and not strongly edge totally
wrreqular SVNG.

From Figure 11,
dg(u) = dg(x) = (0.3,0.4,0.6),dg(v) = dg(w) = (0.6,0.8,1.2). Here, G is an irreqular single
valued neutrosophic graph.
Also, dg(uv) = dg(wzx) = (0.3,0.4,0.6), dg(vw) = (0.6,0.8,1.2);
tdg(uv) = tdg(wz) = (0.6,0.8,1.2), tdg(vw) = (0.9,1.2,1.8).
It is noted that dg(uv) = dg(wx). Hence G is not a strongly edge irreqular single valued
neutrosophic graph. Also, tdg(uv) = tdg(wz). Hence G is not a strongly edge totally irregular

single valued neutrosophic graph.

Theorem 4.16. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tg,Ip,Fp) is a constant function. If G is a strongly edge irreqular single valued

neutrosophic graph, Then G is a highly irreqular single valued neutrosophic graph.

proof: Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E).
Assume that B : (I, Ip, Fp) is a constant function, let B(uv) = C for all uv in E, where
C = (Cr,Cr,CF) is constant.

Let v be any vertex adjacent with u, w and x. Then uv, vw and vz are adjacent edges in G.
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Let us suppose that G is strongly edge irregular single valued neutrosophic graph. Then every
pair of edges in GG have distinct degrees. So every pair of adjacent edges in G have distinct
degrees. Hence dg(uv) # dg(vw) # dg(vx)

= (dry (uv), diy (wv), dpg (uv)) # (drg (vw), dig (vw), dpg (vw)) # (dry (ve), dis (ve), dFg (ve))
= (dp,(u) + dr, (v) — 2TB(uwv), dr, (v) + dr, (v) — 2Ig(uv), dp, (u) + dp, (v)) — 2FB(uv)) #
(dr, (v) + dr, (w) — 2Tp(vw), dr, (v) + di,(w) — 2Ip(vw), dF, (v) + dr, (W) — 2Fp(vw)) #
(dp,(v) +dr, () — 2Tp(vx),dr, (v) + dr,(z) — 2Ig(ve),dp, (v)) + dp, () — 2Fp(vz))

= (dr, (u)+dr, (v) =2C7, dr, (u) +dr, (V) =2C7, dF, (u)+dp, (v)) =2CF) # (dr, (V) +d7, (W) —
207, d, (v)+dr, (w)=2C7, dp, (v)+dp, (W) =2CF) # (dr, (v)+dr, (2) =2Cr, dr, (v)+dp, (1) —
201, dp, (v)) + dp, (2) — 2CF)

= (dp,(u) + dr,(v),dr,(u) + dr,(v),dp,(u) + dp,(v)) # (dy(v) + dr,(w),dr, (v) +
dr,(w),dr, (v)) +dr, (w)) # (dr, (v) + dr, (2), dr, (v) + di, (2), dF, (0) + dE, (2))

= (dr,(u),dr,(v),dpy(u)) + (d7y(v),dry(v),dr, (v)  # (dr,y(v),dr, (v),dr, (v) +
(dr, (w), dr, (W), dpy(w)) # (dry (v), dr, (v), dp, (V) + (dr, (), dr, (2), dE, (2)

= (dr, (u),dr, (u),dp, (v)) # (dr, (w),d1, (W), dF, (W) # (dr, (%), d1, (2), dFy (7))

= dg(u) # dg(w) # da(z)

Therefore the vertex v is adjacent to the vertices with distinct degrees. Hence G is a highly

irregular single valued neutrosophic graph.

O

Theorem 4.17. Let G : (A, B) be a connected single valued neutrosophic graph on G* : (V, E)
and B : (Tp,Ip, Fp) is a constant function. If G is a strongly edge totally irreqular single

valued neutrosophic graph, Then G is a highly irreqular single valued neutrosophic graph.

proof: Proof is similar to the above Theorem 4.16.

Remark 4.18. Converse of the above Theorems 4.16 and 4.17 need not be true.

Example 4.19. Consider G : (A, B) be a single valued neutrosophic graph such that G* :
(V, E) is a path on four vertices.

(0.6,0.3,0.1) (0.7,0.2,0.5) (0.4,0.4,0.4) (0.5,0.1,0.3)
U (030406 YV (030406 W (030406 X

Figure 12. highly irreqular SVNG, not strongly edge irreqular SVNG and not strongly edge
totally irreqular SVNG

From Figure 12,
dg(u) = dg(z) = (0.3,0.4,0.6),dg(v) = dg(w) = (0.6,0.8,1.2). Here, G is a highly irregular
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single valued neutrosophic graph.

Note that dg(uv) = dg(wx) = (0.3,0.4,0.6), dg(vw) = (0.6,0.8,1.2). So, G is not a strongly
edge irregular single valued neutrosophic graph.

Also, tdg(uwv) = tdg(wz) = (0.6,0.8,1.2), tdg(vw) = (0.9,1.2,1.8). So, G is not a strongly

edge totally irreqular single valued neutrosophic graph.

Theorem 4.20. Let G : (A, B) be a single valued neutrosophic graph on G* : (V. E), a star
Ki,. Then G is a totally edge regular single valued neutrosophic graph. Also, if the degrees
of truth-membership, indeterminacy-membership and falsity-membership of no two edges are

same, then G is a strongly edge irreqular single valued neutrosophic graph.

proof: Proof is similar to Theorem 3.14.

0

Theorem 4.21. Let G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is
a path on 2m(m > 1) vertices.If the degrees of truth-membership, indeterminacy-membership
and falsity-membership of the edges eq,ea, €3, ..., €2m_1 are p1,p2,P3, ..., P2m—1 Such that p; <
pa < p3 < oo < Pom—1 5 1,G2,43, .-y Qom—_1 Such that g1 > qo > q3 > ... > @om—_1 and
71,792,173, -y Tom—1 Such that r1 > ro > rs > ... > rom_1, respectively, then G is both strongly
edge irreqgular single valued neutrosophic graph and strongly edge totally irreqular single valued

neutrosophic graph.

proof: Let G : (A, B) be a single valued neutrosophic graph on G* : (V,E), a path
on 2m(m > 1) vertices. Let e, ea,es,...,eam—1 be the edges of path G* in that order.
Let degrees of truth-membership, indeterminacy-membership and falsity-membership of the
edges e1,es,€3,...,€2m_1 are pi,P2,P3,...,P2m—1 such that p; < ps < p3 < ... < pPoan_1 ,
q1,92,93, ---,g2m—1 such that g1 > g2 > g3 > ... > gam—1 and r1,72,73,...,72m—1 such that
r1 > T9 > T3 > ... > ro;,_1, respectively, then
da(v1) = (p1,q1,71)
de(vi) = (Pi—1 + Pis Gim1 + @i, Ti—1 4+ 15) for i = 2,3,4,5,...,2m — 1

dg(e1) = (p2,q2,72)

(
da(vm) = (P2m—1,@m—1,T2m—1)
(
( (Pi—1 + Pit1,Gi—1 + Git1,7i—1 + 1rip1) for i =2,3,4,5,...,2m — 2

da (e
da(e2m—1) = (P2m—2; G2m—2,T2m—2)

We observe that any pair of edges have distinct degrees. Hence G is a strongly edge irregular
single valued neutrosophic graph. Also we have

tda(e1) = (p1+p2, @1 + g2,m1 +12)

tda(ei) = (Pi—1 + Pi + Pit1, Qi1 + G + Qig1, i1 + i + 7iq1) for i = 2,3,4,5,...,2m — 2
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tda(e2m—1) = (P2m—2 + P2m—1, @2m—2 + @2m—1,T2m—2 + T2m—1)

Therefore any pair of edges have distinct total degrees, hence G is a strongly edge totally

irregular single valued neutrosophic graph.

Theorem 4.22. Let G : (A, B) be a single valued neutrosophic graph such that G* : (V, E) is
a cycle on m(m > 4) vertices. If the degrees of truth-membership, indeterminacy-membership
and falsity-membership of the edges e, es, es, ..., en are P1, P2, D3, ...y Pm Such that p1 < py <
P3 < .. < Dm 5 Q1,92,G3,---,Gm Such that ¢q1 > q2 > q3 > ... > qm and r1,72,73, ..., "m Such
that r1 > 19 > 13 > ... > 1y, respectively, then G is both strongly edge irregular single valued

neutrosophic graph and strongly edge totally irreqular single valued neutrosophic graph.

proof: Let G : (A, B) be a single valued neutrosophic graph on G* : (V, E), a cycle on
m(m > 4) vertices. Let ejg,eg,es,...,e, be the edges of cycle G* in that order. Let de-
grees of truth-membership, indeterminacy-membership and falsity-membership of the edges
€1, €2, €3, ..., €y are P1,P2,P3, ---, Pm such that p1 < pa < p3 < ... < pm » 91,942,493, .-+, @m sSuch
that g1 > q2 > q3 > ... > q, and r1,72,73, ...,y such that ry > ro > rg > ... > r,,, respec-
tively,then

We observe that any pair of edges have distinct degrees. Hence G is a strongly edge irregular
single valued neutrosophic graph.
tdc(e1) = (p1 + P2 +Pms @1 + @2 + @71 + 72+ Tin)
tdg(ei) = (pi-1 + i + Pit1,¢i-1 + ¢ + Qiv1,7i-1 + 15 + i) for i =2,3,4,5,...,m — 1
tda(em) = (p1 + Pm—1+ P, @1 + Gm—1 + @y 71 + Tm—1 + Tm)

We note that any pair of edges have distinct total degrees. Hence G is a strongly edge

totally irregular single valued neutrosophic graph.
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5. Conclusion

It is well known that graphs are among the most ubiquitous models of both natural and
human-made structures. They can be used to model many types of relations and process dy-
namics in computer science, physical, biological and social systems. In general graphs theory
has a wide range of applications in diverse fields. In this paper, we introduced some types
of edge irregular single valued neutrosophic graphs and properties of them. A comparative
study between neighbourly edge irregular single valued neutrosophic graphs and neighbourly
edge totally irregular single valued neutrosophic graphs and also between strongly edge ir-
regular single valued neutrosophic graphs and strongly edge totally irregular single valued
neutrosophic graphs did. Also some properties of neighbourly edge irregular single valued
neutrosophic graphs and strongly edge irregular single valued neutrosophic graphs studied,
and they examined for neighbourly edge totally irregular single valued neutrosophic graphs

and strongly edge totally irregular single valued neutrosophic graphs.
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