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Abstract: A graph G = (V, E) is a set of vertices, which are connected by edges.
In this paper, we study the line graph of R-corona operations of complete, cycle
and r-regular graphs in terms of degree sequences(DS).
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1. Introduction

Let G = (V, E) be a simple connected graph which does not contains loops and
multiple edge. The degree of vertex u is the number of vertices are adjacent to u
and it is denoted as deg, or d,. A graph in which every two vertices are adjacent
is called as a complete graph [5]. A closed walk is finite or infinite vertices and
no vertex is repeated is called cycle [11]. A graph is said to be r-regular graph in
which each vertex degree is r [8].

Tyshkevich et. al., [10, 4] established a correspondence between DSs of graph
and some structural properties of the graph in 1981 and Bolloas started the study
on DSs on the same year. The degree sequences DSs of a graph G is obtained
by degree of vertices x; of G in ascending or descending order and it is defined as
DS(G) = {N R R R (2, 9],
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Definition 1.1. The line graph of a graph G is another graph L(G) is defined on
V(Q), if two vertices are adjacent in L(G) if and only if their corresponding edges
are adjacent in G [3].

Definition 1.2. The semi-total point graph R(G) is obtain from G by adding one
vertex(I(G) is the set contains additional vertices ) to each edge of G and joining
each new vertex (I1(G)) to the end vertices of the corresponding edge [7].

Definition 1.3. Let G and H be two graphs with vertices nq and no and edges m;
and my respectively. The R- vertex corona of graphs G and H with (n;+my+mnins)
vertices and (3my + ni(ny + ma)) edges and is obtained from one copy R(G) and
\V(G)| copies of H, by joining the i'" vertex of V(G) to each vertex in the i copy
of H [1, 6].

Figure 1: K5 and K;

& &

Figure 2: Ky ©®r K;

Definition 1.4. Let G and H be two graphs with vertices ny and ny and edges m;
and my respectively. The R- edge corona of graphs G and H with (ny+mq +mins)
vertices and my(ny+mao+3) edges and is obtained from one copy R(G) and |E(G)|
copies of H, by joining the it" vertex of I(G) to each vertex in the i'" copy of H.



Degree Sequences on Line Graph of R-corona Graphs 343

Figure 3: Ky 6 K,

Definition 1.5. Let G and H be two graphs with vertices ny and no and edges my
and my respectively. The R-vertex meighbourhood corona of graphs G and H with
(ny +my + nyng) vertices and (3my +mnyms+ming) edges and is obtained from one

copy R(G) and |V (G)| copies of H, by joining the neighbours of it" vertex of V(G)
to each vertex in the i" copy of H.

Figure 4: Ky ®,r K1

Definition 1.6. Let G and H be two graphs with vertices ny and no and edges my
and mo respectively. The R-edge neighbourhood corona of graphs G and H with
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(ny + mq + myng) vertices and my(2ny + mo + 3) edges and is obtained from one
copy R(G) and |E(G)| copies of H, by joining the neighbours of it vertex of I(G)
to each vertex in the i copy of H.

Figure 5: Ky &,z K

2. Main Results
In this section, we derive the DSs of line graph of R-corona operations on K,,,
C,, and r-regular graphs.

Theorem 2.1. The DS's of line graph of R-vertex corona of complete, cycle and
r-reqular graphs.

Proof. Let G and H be two simple connected graphs with nq, m; and ny, my are
vertex set and edge set respectively. Using the definitions 1.1 and 1.3, we obtain
the line graph of R-vertex corona of G and H [L(G ©r H)] with (3my + ny(ne +
mg)) vertices. There are four type of vertices, in which m; vertices having degree
(4dg +2nge —2), 2m, vertices having degree (2dg +ngy), nyms vertices having degree
(2dy) and niny vertices having degree (dy + 2dg + ng — 1).

Therefore,

DS[L(G ©r H)] = {(4dg + 2ny — 2)™, (2dg + n2)*™, (2dp)™™2,
(dy + 2dg + ng — 1)™m2}
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Table 1. Degree sequences of line graph R-vertex corona for complete, cycle and

r-regular graphs.

with m-vertices

G H DS[L(G & H)]
{(4n +2m — 6)n(n71) ,(2n 4+ m — 2)n(=1),
Kn Km nm(m—1)
(2m—2)" 2z ,(2m+2n—4)"}

K« c {(dn+2m —6)"5 7, (20 + m — 2)n(n=1) gmn,

" " (m+2n —1)""}
K r-regular graph {(4n + 2m — 6) nn 1) ,(2n +m — 2)n(n=1),

n with m-vertices (274)%’ (r+2n+m — 3)"m}
C K {@m+6)", (m+ 4)*", (2n — 2) =D ,

" " (2m + 2n — 4)"m}
Cy Crm {2m +6)", (m +4)*", 4™ (m +5)""}
c, r-regular graph {(2m +6), (m + 4)2", (2r)n72n7‘, (r+m+ 3)nm}

r-regular graph
with n-vertices

K

nm(m—1)

{(4r+2m —2)%,(2r + m)™,(2m —2)~ 2
(2m + 2r — 2)"m}

9

r-regular graph
with n-vertices

Cm

{(4r 4+ 2m —2)%, (2r + m)"", 47",
(2r+m —1)"}
TUTETS

ri-regular graph
with n-vertices

ro-regular graph
with m-vertices

{(4r1 +2m — 2)%, (2r;1 +m)™ (2r9) "2 -,
(ro+2r; +m—1)"m}

Theorem 2.2. The DSs of line graph of R-edge corona of complete, cycle and

r-reqular graphs.

Proof. Let G and H be two simple connected graphs with ny, m; and ny, my are
vertex set and edge set respectively. Using the definitions 1.1 and 1.4, we obtain the

line graph of R-edge corona of G and H [L(G ©g H)| with mq(ns+ms+3) vertices.
There are four type of vertices, in which m; vertices having degree (4dg — 2), 2m,

vertices having degree (2dg + n2), namy vertices having degree (dy + ny + 1) and
mymy vertices having degree (2dy).

Therefore,

DS[L(G @R H)] = {(4dG — 2)m17 (2dG + n2)2m1, (dH + T + 1)n2m1, (QdH)Tmmz}
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Table 2. Degree sequences of line graph R-edge corona for complete, cycle and

r-regular graphs.

H DS|L(G ogr H)]
n(n—1) n(n—l) nm(n—1)
{(4n—6)"7", 2n+m— 201, (2m) ™5
KTL Km nm(n—1)(m—1)
(2m — 2)™" }
{lan—6)™ 5 @0+ m— 2y,
Kn Cm nm(n—1) mn(n—1)
(m+3)% 475}
n(n—1) _
e r-regular graph {(4n —6) 2 ,(2n+m—2)""7),
n with m-vertices (r+m+1) nm(;kl) ,(27) mm(fil)
C, Ko, {6”, (m + 4)2", (2m)™, (2m — 2)" 5
Chn Cm {6”, (m + 4)%, (m+3)m",4m”}
r-regular graph { on mn mnr }

Cn with m-vertices H(m 47 (r 4 m+ 1™, (2r) 72
r-regular graph K {(47“ - 2)% (2r +m)™", (2m) 2,
with n-vertices m (2m — 2) W }
r-regular graph { oy r mnr  mar }
with n-vertices Cm (4r —2)2, (2r + m) s(m+3)72 472
ri-regular graph | ro-regular graph {(47“1 - 2) (27"1 +m)",

with n-vertices

with m-vertices

(ra+m+1)"57, (29 77 |

Theorem 2.3. The DSs of line graph of R-vertex neighbourhood corona of com-
plete, cycle and r-regular graphs.
Proof. Let G and H be two simple connected graphs with ny, m; and nsy, ms are
vertex set and edge set respectively. Using the definitions 1.1 and 1.5, we obtain
the line graph of R-vertex neighbourhood corona of G and H [L(G ®,r H)] with
m1(2ne+3) +ny(ng +ms) vertices. There are five type of vertices, in which m; ver-

tices having degree (2dg(2+no)

—2), 2m, vertices having degree (dg(24ns)+2ns),

2nymy vertices having degree (dy + 2dg + 2ny) , mymeg vertices having degree
(2(dy + 2dg — 1)) and nyng vertices having degree (4dg + dg + dgng — 2) .

Therefore,

DS[L(G ®nr H)] = {(2da(2 + ny) — 2)™, (dg(2 + ng) + 2ny)*™,
(dy + 2dg + 2n9)*™  (2(dy + 2dg — 1))"™, (4dg + dy + dang — 2)""}
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Table 3. Degree sequences of line graph R-vertex neighbourhood corona for com-
plete, cycle and r-regular graphs.

G H DS[L(G Gur H]
{Crn-1)m+2) -2,
Ky, K, (mn +2n+m — 2)"( - )’ (2n + 3m — 3)mn(n—1)’
(mn + 4n — 7)™ (2[m + 2n — 4])%}
{em-1)m+2 -2,
Ko Cm (mn +2n+m— 2)”(”-1)’ (2(m + n)mn(=1),
(mn +4n —m —4)™" (2[2n — 1))™"}
{ (n—1) m+2)—2)"(" =
K r-regular graph (mn + 2n + m — 2)*=1),
" with m-vertices (r +2(n +m — 1))mnn=1),
(r+4n+mn —m —6)™", (2[T+2n—3])mfr}
(4m + 6)", (4m + 4)™, (3m — 3)2™",
Cn Ko EQm + 4)%7 (3m — 5)mn}
C C {(4m +6)", (4m + 4)%", (2m + 6)>™",
! " (10)™, (2m + 8)™"}
C r-regular graph {(4m+6)", (4m + 4)*", (2m + r + 4)7™",
n with m-vertices (2r — ) 7 (7“+2m 6)mn}

r-regular graph

{(2rm+2 ) —2)%, (r(m + 2) + 2m)"™",

with n-vertices

mn(m—1)
with n-vertices Km 2r+3m—1)™m" 2m+4r—4)" 2,
(4r +m(r+1) —3)™"}
r-regular graph c {(2 (m+2) —2)%, (r(m+2) 4+ 2m)"",
m

—~

2m 4+ 2r + 2)™" (4r + 2)™" (rm + 4r)™"}

ri-regular graph
with n-vertices

ro-regular graph
with m-vertices

(2r1(m +2) —2)7, (ri(m + 2) + 2m)™",

2m + 21y + ro)™ (4dry + 2r9 — 2)%,
(47’1 +1ro+r1m — Q)mn}

—

Theorem 2.4. The DS's of line graph of R-edge neighbourhood corona of complete,
cycle and r-reqular graphs.
Proof. Let G and H be two simple connected graphs with nq, m; and ny, ms are
vertex set and edge set respectively. Using the definitions 1.1 and 1.6, we obtain
the line graph of R-edge neighbourhood corona of G and H [L(G ©,r H)| with
my(2ny + my + 3) vertices. There are four type of vertices, in which m; vertices




348

South FEast Asian J. of Mathematics and Mathematical Sciences

having degree (2dg(2 + n2) — 2), 2my vertices having degree (dg(2 + ng)), mima
vertices having degree (2dy +2) and 2nym; vertices having degree (2dg +dy +ns).
Therefore,

DS|L(G ,r H)]

= {(2dg(2 + ny) — 2)™, (dg(2 + ng))*™, (2dg + 2)™™2,

(2dg + dyg + na)2m2m }

Table 4. Degree sequences of line graph R-edge neighbourhood corona for com-
plete, cycle and r-regular graphs.

3.

with m-vertices

Wn+mwm*>@r+m“‘i

e i ﬂ(G@mHH
[@m—1)m+2) -2
. o (n—1)(m +2))0-D, (2m)¢
(2771 + 9 — S)mn(n—l)}
{(2(n ~D(m+2) 2",
t e (= 1) + 20, (52
(2n + m)m”(”—l)}
n(n 1)
K, r-regular graph g((j(n —D(m+2)-2) s
2

(2(n—1) + 74 m)mrr—13

K

{(4m+6)", (2m + 4)*",

mn(m—1) 2mn
(2m)™ 5, (2m + 3) }

Cm

{@m+6)", 2m + 47, (6™, (m + 6)°"}

r-regular graph
with m-vertices

,(2m 4 4)%, (2r +2)72"

{(4m +6)" -
(m+r+ 4)2m"}

r-regular graph . {@rim+2) -2, (r(m + 2
with n-vertices m (2 )"“"(m L (2r +2m — 1)mnr}
r-regular graph C { r(m+2) — 2) , (r(m+2))""
with n-vertices m (6)"3", (2r +m + 2)mnr}

ri-regular graph
with n-vertices

ro-regular graph
with m-vertices

{2 =T w2y,
(2rg + 2) (27’1 + 7o + m)mnrl}

Conclusion

In this article, we have established the degree sequences for line graph
R-vertex(edge), R-vertex(edge) neighbourhood corona of complete, cycle and 7-
regular graphs.
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