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ARTICLE INFO ABSTRACT

Article History: In [Satyanarayana Bhavanari, 2014] the authors Satyanarayana, Srinivasulu and Syam Prasad studied
l—quasitotal graphs and in [Rajeshkanna et al., 2013] the authors Rajesh kanna, Dharmendr,
Sridhara and Pradeep kumar studied the concepts ‘degree of a vertex with respect to a given vertex
set’. Some examples related to 1-quasitotal graphs and the degree of vertices of these graphs with
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Accepted 10" January, 2017 respect to a particular given vertex set were presented. Finally we obtained a theorem whose statement
Published online February, 28" 2017 is as follows: (i) If A=V(G) and ASV(Q;(G)), then dy(v) = dg, ) (v) for all v € V(G) and dy (v) =

0 for allv € E(G); and (ii) If A=E(G) and ASV(Q1(G)), then d4(v) =0 if v € V(G) and dy(v) =
Keywords: dg,)(v) for all v € E(G). Where Q;(G)is the 1-quasitotal graph of G and d,(v) is the degree of

Graph, Degree of a Vertex vertex v with respect to the given vertex set A.

Degree of any Vertex of a Graph with
Respecttoa  Vertex set,
1—Quasitotal Graph.
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INTRODUCTION

Let G =(V, E) be a graph consist of a finite non-empty set V of vertices and finite set E of edges such that each edge e is identified
as an unordered pair of vertices {v;, v;}, where V;,V;are called end points of e,. The edge eis also denoted by either V;V;or V,v, .
We also write G(V.E) for the graph. Vertex set and edge set of G are also denoted by 7 (G) and E(G) respectively. An edge

associated with a vertex pair {v;, v;} is called a self-loop. The number of edges associated with the vertex is the degree of the
vertex, and d(v) denotes the degree of the vertex v. If there is more than one edge associated with a given pair of vertices, then
these edges are called parallel edges or multiple edges. A graph that does not have self-loops or parallel edges is called a simple
graph. We consider simple graphs only.

1.1 Definition (Satyanarayana, Srinivasulu, Syam Prasad [Satyanarayana Bhavanari, 2014]): Let G be a graph with vertex set
V(G) and edge set E(G). The l—quasitotal graph, (denoted by Q;(G)) of G is defined as follows:

The vertex set of Q;(QG), that is V(Q(G)) = V(G) U E(G).

Two vertices X, y in V(Q,(Q)) are adjacent if they satisfy one of the following conditions:
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e X, yarein V(G)and XY e G.(In other words, E(G) S E(Q,(G)))
e x,yarein E(G) and x, y are incident in G.
e  In other words, {Xy /x,y € E(G)and are incident in G} € E(Q1 (G))).

1.2 Note:It is clear that E(Q1 (G)) =E(G) U {xy /x,y € E(G)and are incident in G}.
1.3 Definition (Rajesh kanna, Dharmendra, Sridhara and Pradeep kumar Rajeshkanna et al., 2013]): Let G be a simple graph and
AC V(G). The degree of a vertex v €V of a graph G with respect to A is the number of vertices of A that are adjacent to v. This

degree is denoted by d,(v). The degree of a vertex v in G is denoted byd (v).

For other preliminary results and notations we use [Satyanarayana Bhavanari, 2009], [Satyanarayana Bhavanari, 2009] or
[Satyanarayana Bhavanari, 2014]

Section-2: Some Examples
2.1 Example: Consider the graph G given in Fig. 2.1A.

The 1-quasitotal graph Q,(G) of the graph G is given in Fig. 2.1B
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e Suppose A = V(G). Then

dy(vy) = dg(vy) = dg, 6y (v1) =2;

dy(vy) = dg(vz) = dg, () (v2) =2; and

ds(v3) = dg(v3) = dg,(5)(v3) =2;

So we have that [1,(v) = dg(v) = dg,(g)(v) forallv € V(G).

Suppose A = E(G). Thendg(e) = 0,and dy(e) = dg,s)(e) =2 forall e € E(G).
o If A=V(G)U{e,}. Then

dy(vy) = dg(vy) = dQl(G)(vl) =2

dy(vy) = dg(v2) = dg, ) (v2) = 2;
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ds(v3) = dg(v3) = dQl(G)(v3) =2;
ds(e;) =dg(e;) =0, and dQl(G)(el) =2;
ds(e;) = 1,dg(e;) = 0,and dy, 5)(e;) = 2; and
ds(e3) = 1,dg(e3) = 0,and dg, ()(e3) = 2.
o If A=E(G)VU{v}={eiese5 v, }. Then
ds(v;) =0, dg(vy) = dql(c)(vﬂ =2
dy(vy) =1, dg(vy) = dql(c)(vz) =2
ds(v3) =1, dg(v3) = dql(c)(vs) =2
dy(e;) =2,dg(e;) =0, and dQl(G)(e) =2
dy(ey) =2, dg(ey;) =0,and dQl(G)(ez) =2
dy(es) =2, dg(e3) =0,and dql(a)(€3) =2

Example: Consider the graph given Fig. 2.2A.

The 1-quasitotal graph Q,(G) of the graph G is given in Fig. 2.2B.
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® Suppose A = V(G). Then

dy(vy) = dg(vy) =dg,»y(v1) =1;
ds(vy) = dg(v2) = dg,6)(v2) =3;
dy(v3) = dg(v3) = dg,)(v3) = L;and
ds(vy) = dg(vy) = dQl(G)(v4) =1

So we have that d,(v) = dg(v) = dg,(¢)(v) forallv € V(G).

®  Suppose A = E(G). Thendg(e) = 0,and dy(e) = dg,(g)(e) =2 forall e € E(G).
e  Supposed = V(G) U{e;}. Then=

dy(vy) =dg(vy) = dQl(G)(vl) =1
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dy(vy) = dg(vy) = dQl(G)(Vz) =3;

ds(v3) = dg(v3) = dQl(G)(Vs) =1;

dy(vy) = dg(vy) = dQl(G)(v4) =1;

ds(e;) = dg(e;) =0, and dQl(G)(el) =2;
ds(e;) = 1,dg(e;) = 0,and dy, () (e;) = 2; and
ds(e3) = 1,dg(e3) = 0,and dy, 5)(e3) = 2.

oIf A=E(G)U{v}={e e, e v;} Then
dy(v) =0, dg(vy) = dql(c)(lﬁ) =1;

dy(vy) =1, dg(vy) = dql(c)(vz) =3;

ds(v3) =0, dg(v3) = dql(c)(vs) =1;

dy(vy) =0, dg(vy) = dgl(c)(va,) =1;

ds(e;) = 2,dg(e1) =0, and dy, (g)(e) =2;
ds(e;) =2, dg(ez) = 0,and dg, ()(ez) = 2; and
dy(es) =2, dg(e3) =0,and dQl(G)(e3) =2.

2.3 Example: Consider the graph given Fig. 2.3A

The 1-quasitotal graph Q,(G) of the graph G is given in Fig. 2.3B

Vi Vo

V3

Fig. 2.3A

Suppose A = V(G). Then

dy(vy) = dg(vy) = dQl(G)(vl) =1

dy(vy) = dg(vy) = dQl(G)(Vz) =1;

dy(v3) = dg(vs) = dgl(c)(vg) =4

dy(vy) = dg(vy) = dql(c)(v4) =1; and

dy(vs) = dg(vs) = dgl(a)(vs) =1L

So we have that d4 (v) = dg(v) = dg, (c(v) forallv € V(G).

o Suppose A = E(G). Then dg(e) = 0,and dy(e) = dg,)(e)=3 forall e € E(G).
. Suppose A =V(G) U {e; }.
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Then

dy(vy) = dg(vy) =dg,0y(v1) = 1;

dy(vy) = dg(vy) = dQl(G)(UZ) =1,

ds(v3) = dg(v3) = dQl(G)(v3) =4,

dy(vy) = dg(vy) = dQl(G)(v4) =1;

ds(vs) = dg(vs) = dQl(G)(VS) =1;

ds(e;) =dg(e;) =0, and dQl(G)(el) =3;
ds(e;) = 1,dg(e;) = 0,and dQl(G)(eZ) =3;
ds(e3) = 1,dg(e3) = 0,and dQl(G)(e3) =3
dy(ey) =1,dg(ey) =0,and dQl(G)(e4) =3.

[ If A = E(G) U {vl}: {el’ez’ 63’ 171 }.
Then
dy(vy) =0, dg(vy) = dQl(G)(vl) =1

da(v2) =0, dg(v2) = dg,(&)(v2) = 1;

da(vs) =1, dg(v3) = dg,()(v3) = 4;

da(vy) =0, dg(vy) = do, () (va) = 1;

da(vs) =0, dg(vs) = dg,)(v5) = 1;

da(ey) = 3,dg(e;) =0, and dy, y(e1) = 3;
da(ey) = 3, dg(ez) = 0,and dg, ) (e2) = 3;
ds(e3) = 3, dg(e3) = 0,and dy, 5)(e3) = 3; and
ds(ey) =3, dg(ey) = 0,and dg, (6y(es) = 3.

Example: Consider the graph given Fig. 2.4A.
The 1-quasitotal graph Q,(G) of the graph G is given in Fig. 2.4B.

° V2

Suppose # = V&) Then

€2

d,(v,) = dglv,) = dq,:m{l’i} =1;

€3

dalvy) =dg(v,) = dgmlvy) _ .
dy(vy) =dg(v;) = dq._isJ(FaJ =1;
da(vy) = dglug) = do i (we) _ 5.
dylvs) =dglvs) = dfhi"—'—'—'{vT} =1;and
d,(v,) =d.(v,) = dq._isJ(l’ﬁ-} =1;

So we have that @) = dg(w) = dg (W) ¢, o v E V),

Suppose 4 = E(G)
Then d._;(?:] = 0,and d‘(i'} = dq:[m{ﬂ‘} =4

forall € € E(G)

Suppose “ = Vel uled Then
dylvy) = dglyy) = d:?._is'.l'[-l*"i} =1.

dy(vy) =dglv) = dr;r:isJ(”:-} =1;
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dalvy) =dglvy) = do,ie) () |,

dy(vy) = dglvy) = dg, e (w) _ 5

dilr)=d. ()= dql[sj(b‘ﬂ = 1;and

dalve) = delve) = do, ey (v) — |,

diley) =dgle,) =0, and dg, () (ey) — 4;
dale;) =1, dgley) = 0.and dg (e (ez) — 4
dales) =1, dole;) = O.and dg, e (es) _ 4.

dyley) = 1. dgley) = 0.and do,(g1(es) _ 4. ong

dA{-'?s] =1, da{‘?s} =0, and dq‘[sj(ﬂ's} =4,

Suppose 4 = E(6) U {vy) = {eces &5 vy}
Then

dy(vy) = 0, dglvy) = dg (2 (vy) _ 1
d,tfv:} =0, dn(t‘-‘i) = dqlr_g}{l-‘;) =1;
dalvy) =0, dglvy) = dg, i (vy) _ .
da(es) = 1. dow,) = doyer(w) _ 5.
dalvg) =0, dglve) = dg,ialve) _ 1.
dy(vg) =0, dglrg) = doyer(vg) _ 1.
dyle) = 4.d,le;) = 0. and dgerle) _ 4,
dyle;) = 4, d;(e;) = 0,and dg, g (e2) _ 4.
dyle;) = 4. dgle;) = O.and dg, 15 (e5) _ 4.
dyle,) = 4, dgle,) = 0.and dg (5 (e,) _ 42 and
dales) = 4, dgleg) = 0.and dg, (o (o) _ 4

3.A Theorem

3.1Theorem: Suppose A Sv( le]},
() IfA =V(G), then @™ = do,@®@) gy a1l € y(G)and @) =0 grq vEE©)
(ii) If A =E(G), then 94 = 0 ¢ v € V(G) 5q ds () = do,t0 (W) gor o v &€ £ (6)

Proof: (i) Suppose A =V(G). Let ¥ V(G). Then

dq;':ﬂj {V] — |{E!H E ‘J[G}}]
_{Fu fu e VIGYUE(GEN
- v fu € VG pecause (PR/u € V(G)} = ¢)

—dgv) = d,(w) (since A= V(G))
Suppose ¥ €E(G). Then da(w) = {7 /u & A}

= Hwu/fu e ViG] (since A= V(G)).

= I‘i""i(since there is no edge in 2:6) petween a vertex of G and an edge of G)
=0.

Suppose A ~ E(G).

Let ¥ £V(G). Since there is no edge (in Ql{a)) between ¥ EV(G) and u € V(G) we have that (Pa/u e EG)} =9 ,pq4 5o
m/uev@e) =0

Now dyv) _HFmmuedll _lmwm/ue E{G)}E(SinceA=E(G))
=0
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Now suppose ¥ EE(G).

douier@)_ [{7%/x € (@, @)}

_ 1% /x e VE) UEGN (gipce V(0:(6)) =V(6) VE))
— 1@z /x e VIO + [#E/x € EGN (4. V(6) NE(G) = 0
—o+ Fx/x e EG

(since there is no edge in Q:(6) between an element in V(G) and an element E f_G})
= 5% /x € A}l (5ince A = E(G)
- d,(v).
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