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1 Introduction

In graph theory, various measurements are used to strengthen the stability of graphically mod-
elable communication networks. These measures are called vulnerability measures. Domination
which is one of these measures, has a wide range of applications.

Let G = (V, E) be a simple graph. The set N(v) = {v € V|uv € E} is open neighborhood
and N[v] = N(v) U N(u) is closed neighoorhood of v € V' (Kulli, 2015). For any edge e € E,
the open edge neighborhood N (e) of e is the set of edges adjacent to e (Kulli, 2016). For S C V
of vertices in a graph G = (V, E) is called a dominating set if every vertex v € V' is either an
element of S or adjacent to an element of S. The minimum cardinality of a dominating set
of G is called the domination number and is denoted (G) (Haynes et al., 1998). A subset X
of F is called an edge dominating set of G if every edge not in X is adjacent to some edge in
X. The edge domination number 4 (G) of G is the minimum cardinality taken over all edge
dominating sets of G. The concept of edge domination established by Mitchell & Hedetniemi
(1977). A vertex v of G = (V, E) is said to ve-dominate every edge incident to v, as well as
every edge adjacent to these incident edges. A set S C Vis a vertex-edge dominating set, if
every edge of F is ve-dominated by at least one vertex of S. The minimum cardinality of a
vertex-edge dominating set of G is the vertex-edge domination number and is denoted v,.(G).
Peters defined concept of vertex-edge domination inPeters (1986), then these concepts continued
to be studied by Krishnakumari et al. (2014); Lewis et al. (2010); Lewis (2007); Boutrig et al.
(2016). An edge e = uv of graph G = (V, E) is said to edge-vertex dominate vertices u and
v as well as all vertices adjacent to u and v. A set S C FE is an edge-vertex dominating set,
if every vertex of V is ev-dominated by at least an edge of S. The minimum cardinality of
an edge-vertex dominating set of G is the edge-vertex domination number and is denoted by
Yev(G). Edge-vertex domination set and edge-vertex domination number were defined by Lewis
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(2007).
In this paper, we define double edge-vertex domination of a graph which is denoted by
’Ydev(G)'

2 Results on 7;,.(G) of Binomial Trees and 2-ary Trees

Double vertex edge-domination concept was introduced by Krishnakumari et al. (2017). They
established upper and lower bounds for some classes of graphs. They also determined exact
values for paths and cycles. Then they characterized the trees depending on other types of
domination. In this section we found double vertex edge domination number of binomial trees
(Manuel et al., 2012) and 2-ary trees (West, 2001) and share their proofs.

Definition 1. A subset D C V is a double vertex-edge dominating set of G if every edge of E is
vertez-edge dominated by at least two vertices of D. The double vertex-edge domination number
of G, is the minimum cardinality of a double verter-edge dominating set of G and denoted by
denoted by Yaue(G). A double vertex-edge dominating set of G of minimum cardinality is called
a Yave(G)-set by Krishnakumari et al. (2017).

Theorem 1. Let B, be a binomial tree of order n > 2,

deve(Bn) = 2n71

Proof. Let’s prove this theorem by mathematical induction.
For n =2,
Yave(B2) =241 =21 = 2.

For n =3,
Yave(B3) = 2371 =22 = 4,

Result is true for By and Bs.

Our assumption asserts that
deve(Bk) - 2k_1
for n = k.

We want to show that for n = k + 1, double vertex-edge domination number of binomial tree is

Yave(Br+1) = glk+)—1,

Number of vertices of By,1 is twice as the vertices number of By. Since the number of vertices
increases to exactly 2 times of vertices the By, we must select at least 2 times the number of
vertices which were selected in By to dominate edges twice. Hence,

Yave(Brt1) = Yave(By).2 = 2712 = 257121 = gkl — o(kHD
If we replace k + 1 by n we have,

2n—1

Theorem 2. Let H2 be a 2-ary tree of order n > 2,

2+ 3. ZZL:%OJ_l 2(n=2-4) = i f nmod 4 =1

Ydve (HE) = n—1 .
3. ZL& J 2(n=2-4i)  therwise
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Proof. This proof is handled separately for 4 cases.

In all cases we need to start with the selection of 3 vertices to double ve-dominate all edges
on the first and second levels. So, we select 2"72.3 vertices at the beginning. The vertices which
are selected at the beginning also double ve-dominate all the edges on the two levels above them.
Therefore, we repeat these 3 vertices selection style for each H22 at 2 levels above level 274, In
this way, we start from 2”2 and continue until 2("=270d 4 by skipping 4 levels. Thus, i starts
from 0 and continue until 2724 = 9(n=2)mod 4 The number of vertices at each level is twice
as the number of vertices at the level under itself.

Since we do operations in mod 4, we should examine n separately for n mod 4 = 2, n mod 4 = 3,
n mod 4 =0 and n mod 4 = 1. So we take n as 4k 4+ 2 for n mod 4 = 2, 4k + 3 for n mod 4 = 3,
4k for n mod 4 = 0, 4k 4+ 1 for n mod 4 = 1 respectively.

e Case 1: For n =4k + 2, n mod 4 = 2, result is true for n = 2.

=7
Yave(H3) = 3. ) 2072710
=0
122
—3 Z o(2—-2—4i)
=0

4]
— 3.3 90

=320-40 -390 _371—3,

Our assumptation asserts that,

LMJ

4

P}/dve(HEk-+2) = 3. Z 24k+2—2—4z
=0

4k+1
4

—3 LZJ odk—4i

= 32040 g oth—td | 3otk [ B

7

—3.9% L 39%h—4 | 39tkh—4]

We want to prove that for n = 4k 4 6, double vertex-edge domination number of 2-ary

tree is
L4kff—1J

ﬂ)/dve(Hz%k+6)=3. Z 94k+6—2—4i
=0

|

=0
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Since we add 4 levels to ka 49, the number of vertices of ka 4 increases to 24 times of
the vertices of the ka 4o 80 we do operations in mod 4,

_4| 4k+1
'dee(sz—&-G) > ’dee(sz:—i-Q) + 3-24k 4L 4 J'21

22
=3. ) oty 39t gl
=0

4k+1 4k+1

:3'24k—4.0+3.24k:—4.1+..'+3'24k74L - J+3.24k74t S J'21

—3.9% 4 goth—d 4 39tk FE] | g otk—d B2 |4

> 3.0% | g0tk—4 | 3otk ] | g otk—a[ 4]

—30% {39t | gotk—d[HE] | g otk-a[ ]
— g0tk 3otk | gotk—d ] | g otk—a| 2]
| # ]
_ Z odk+4—4i
1=0
L4k+4671J
_ Z gdk-+6-2—4i
=0

e Case 2: For n = 4k + 3, n mod 4 = 3, result is true for n = 3.

I\'n;lj
’dee(Hg) =3. Z 2(n7274i)
=0

2]
= 3. Z 2(3—2—4i)
=0

2]
—3.y 204
1=0

0
= 3. Z o(1-4i) _ 3 91-40 _ 391 _ 39 _ g,
=0

Our assumptation asserts that,

L4k+43—1J

7dw(HA%k+3):3. Z 9dk+3—2—4i
=0

4k+42
4

%52
—3 Z odk+1—4i
i=0

= 324040 | g odktlodl g otk [

4k+2
e

=32 L g othTs g g g otk
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We want to prove that for n = 4k+7, double vertex-edge domination number of 2-ary tree is

g1
Vdve(ka+7)=3. Z 9dk+7—2—4i
=0

4k4-6
4

%]
—3 Z odk+5—4i.
i=0

Since we add 4 levels to HZk 43, the number of vertices of ka 47 increases to 24 times of
the vertices of the ka, 43 8o we do operations in mod 4,

| dk+2
'Vdve(Hz%k:+7) > Vdve(HZk+3) + 3.21k+1 4452 ot

| 42)
—3 Z 24k+1—4i_|_3.24k+1—4t4’iT+2J‘21
i=0

= 3.2HH140 | gkl =4l |y g gkl TR ] g gtk =[] o1

— gkt | 39%h=8 4 g okt 14| T2 | 4 g odk1-a([ 2 ]+

> g.t+l 3 9th=31 1 g odkt1-d[ M2 | 4 g odkp1-a([ 2241

— 324110 | g olibI=tl |y 3 otk 1-d [ 5E ] | g gdhbl 4| B

— 3.9%+1 | gotk=3 L 3‘24I<:+1—4L4k12j + 3.24k+1—4L4’“4—+6J

[#5]

_ Z odk-+5—4i

1=0

L 4k:+4771 J

_ Z 9dk+T—2—4i
i=0
e Case 3: For n =4k, n mod 4 = 0, result is true for n = 4.

22
Yawe(HF) =3. 3 207274
=0

=32240 392 _34—12.
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Our assumptation asserts that,
[

’dee(HZk) = 3. Z 24k_2_4i
1=0

— 3.94k-2-40 | g odk—2-41 | g odk—2-4.[ 7]
4k71J

—3.%h—2 4 39%h=6 4 | gotk—2-4 %

We want to prove that for n = 4k+4, double vertex-edge domination number of 2-ary tree is

L4k+4_1J

1

’Ydev(HZk_;_zL) — 3. Z 24k+472742
=0

4k+43
4

557
—3 Z odk+2—4i.
i=0

Since we add 4 levels to ka, the number of vertices of ka 44 increases to 24 times of the

vertices of the Hy but we do operations in mod 4,

o 4| 4k—1
'Ydev(Hz%k-i-zl) > 'Ydev(Hz%k) +3.2%72 4 J'21

[
4
= 3. Z 24k—2—4i 4 3.24k—2—4|~4k4_1j .21

=0

= 329672740 4 g otk—2-41 4 | 39tk—2-4| M| g odk—2-4[ HF] o1
— 3.0%—2 4 gotk—6_ 3_24k—2—4L4’€;1J + 3.24k—2—4L%J +1
> 3.0%—2 | 3986 3.24k—2—4.L4’“4’1J + 3'2414—2—4“1“4’1—4-”

4k—1 L4Ic—41+4J

= 3.2% 240 g gotho2oad g 3ttt [T ]y g gtk

— 3042 4 39th—6 4 | gotk—2-4|HF] | g k24| HE |

5]

_ Z odk+2—4i
i=0
L4k+44—1J

_ Z odk+4—2—4i

1=0

For n =4k + 1, n mod 4 = 1, result is true for n = 5.

[5] -1

o(n—2—4i)
0

e Case 4:

Yave(H2) = 2 + 3.
[3]-1
=243 ) 206724
1=0
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[3]-1 .
=243 ) 2074
=0

0
=2+3. Z 2(3-41)

=924+ 3.23740 2+323—2+38_2+24_26

Our assumptation asserts that,

452
Yave(Hipy1) = 2+ 3. Z odk+1-2—4i
i=0
|52
=2+43. Z odk—1-4i
i=0

— 94 39%—1-40 | g odk—1-41 3.24167174.(L%J71)
— 9y 3otk-1gotk=5 3 otk—1-4([H2]-1)

We want to prove that for n = 4k+5, double vertex-edge domination number of 2-ary tree is

[#2)
’dee(HZk+5) =2+ 3. Z 24k+5—2—4i
i=0
2]
=921 3. Z odk+3—4i
i=0

Since we add 4 levels to ka 41, the number of vertices of ka 45 increases to 24 times of
the vertices of the ka, 41 8o we do operations in mod 4,

Yave(Hip15) = Yave(Hipy1) + 3.9 —1-4([*5 |-1)
[#£2)1
= 4k—1—4i ak—1-4(| 25H
2+3. ; 2 +32
=24 321740 gt g gtk (TR g 24’f—1—4(L4L“J—1> 9!
_2+324k 1+324k 5+ _’_324k14L J 1)+324k14(L4k+1J
> 24 3.94k~1 4 394k=5 4 | 3olk-l- —4.(| 25 | -1) 4 3.9tk-1- 4( L4k+1+1J
=232 4 3ats 3ot g 24k—1—4<L4k#J—1
— 93001 3 gtkb 4 g otk o[ -1 g pdko1-a([ 252 ] -)
([*5=]-1

—9.13. Z odk—3—4i
i=0

%52 —
_ Z odk+5-2—4i
i=0

Jfl)'zl
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3 Double Edge-Vertex Domination and Results on
an CnaKnaBnaKmmv H2

n
In this section, we define double edge-vertex dominating set and double edge-vertex domination
number, we give resultson double edge-vertex domination number for some classes of graphs and
we prove these results .

Definition 2. An edge e = uv of graph G = (V, E) is said to ev-dominate vertices u and v as
well as all vertices adjacent to u and v. A set S C E is a double edge-vertex dominating set,
if every vertex of V is ev-dominated by at least two edges of S. The minimum cardinality of
a double edge-vertexr dominating set of G is the double edge-vertex domination number and is
denoted Ygey (G).

Theorem 3. Let P, be a path graph of order n > 3,

21, if (n—1)mod 4 =2
[2]+1, otherwise

Vdev(Pn) = { {

Proof. Let’s prove this theorem by mathematical induction.

Since we do operations in mod 4, we should examine n separately for (n — 1) mod 4 = 2,
(n—1) mod 4 =3, (n—1) mod 4 = 0 and (n — 1) mod 4 = 1. So we take n as 4k + 3
for (n — 1) mod 4 = 2, 4k for (n — 1) mod 4 = 3, 4k + 1 for (n — 1) mod 4 = 0, 4k + 2 for
(n — 1) mod 4 = 1 respectively.

e For n =4k + 3, (n — 1)mod 4 = 2, result is true for n = 3,

3
'Ydev(P?)) = ’72-‘ =2
Our assumption asserts that,
4k + 3
Ydeo(Pak+3) = { 5 -‘

for (4k 4+ 2)mod 4 = 2.
We want to prove that for n = 4k + 3, double edge-vertex domination number of path
graph is

2

4k + 3
’Ydev(P4k+3) - ’7 —‘ .

We added 4 vertices to Pyx43. These 4 vertices ev-dominated by at least 2 edges. Hence,
Ydew(Pak+7) > Vaeo(Pak+3) + 2
{4k + 3} 4

2

dk+3 4
> —
e

[
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e For n =4k, (n — 1)mod 4 = 3, result is true for n = 4,
4
’Ydev(P4): ’72-‘ +1:2+1:3

Our assumption asserts that,

4k
deev(P4k) = ’72“ +1

for (4k — 1)mod 4 = 3.
We want to prove that for n = 4k + 4, double edge-vertex domination number of path
graph is

4k + 4
Ydeo(Pak+4) = [ 5 —‘ +1.

We added 4 vertices to Py;. These 4 vertices ev-dominated by at least 2 edges. Hence,
Ydeo(Pak+4) > Ve (Pak) + 2
= (Fﬂ +1)+2
= Fﬂ +1+2= Fﬂ +24+1

2 2

4 4
z“; -‘+1

_ [4k+4_‘ 41

2

e For n =4k + 1, (n — 1)mod 4 = 0, result is true for n = 5,
)
Vdew(P5) = [J +1=3+1=4

Our assumption asserts that,

4k + 1
k+w+1

Yaev(Pak+1) = [ 5

for (4k)mod 4 = 0.
We want to prove that for n = 4k + 5, double edge-vertex domination number of path
graph is

4k + 5 1
5 .

Yaev(Pak+5) = [

We added 4 vertices to Pyx11. These 4 vertices ev-dominated by at least 2 edges. Hence,
*

’YdeU(P4k+5) > 'Ydev(P4k+1) +2
([
N 2

W+1)+2
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4k +1
- 2
Ak +
2
Ak + 4
—+1
[ . }+2+
> [4k+1+41+1

2

_ [4k—+5w L

-‘+1+2

1
W+2+1
1

2

e Forn=4k+2, (n — 1)mod 4 = 1, result is true for n = 6,
6
Vaev(Fs) = [2-‘ +1=3+1=4

Our assumption asserts that,

4k + 2
’Ydev(P4k:+2) = ’7 9 —‘ +1

for (4k 4+ 1)mod 4 = 1.
We want to prove that for n = 4k + 6, double edge-vertex domination number of path
graph is

4k + 6
Ydev(Pak+6) = [ 5 w + 1.

We added 4 vertices to Pyx42. These 4 vertices ev-dominated by at least 2 edges. Hence,

Ydev(Pak+6) = Ydev(Pak+2) + 2

[4k + 2]
2
[4k + 2]

= 142
S|ttt

[4k + 2]
S ekl

+1)+2

2
k+2
+5 1

[4]{:4—2—%4} 1

_[4+6]
-1 ,

Theorem 4. Let C, be a cycle graph of order n > 3,

{%] +1, if n mod 4 =2

{%1 , otherwise

Vaev (Cn) = {
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Proof. We use mathematical induction for proof of this theorem.

Since we do operations in mod 4, we should examine n separately for n mod 4 = 3, n mod 4 = 0,
n mod 4 =1 and n mod 4 = 2. So we take n as 4k + 3 for n mod 4 = 3, 4k for n mod 4 = 0,
4k 4+ 1 for n mod 4 = 1, 4k + 2 for n mod 4 = 2 respectively.

e For n =4k + 3, n mod 4 = 3, result is true for n = 3,
’ydev(CB) = ’72—‘ =2

Our assumptation asserts that,

4k + 3
'Ydev(C4k+3) = ’V 2 -‘

for n mod 4 = 3.
We want to prove that for n = 4k + 7, double edge-vertex domination number of cycle
graph is

4k + 7
%lev(c4k+7) = [ 5 —‘ .

We added 4 vertices to Cyp+3. These 4 vertices ev-dominated by at least 2 edges. Hence,

’Ydev(C4k+7) Z ’Ydev(C4k+3) + 2
y {41{: +3

[+

giEnk

{4k:+3

v

L2
2
+5)
{4k+3+4"
4k 47
- 1=

e For n =4k, n mod 4 = 0, result is true for n =4,

Ydew(Ca) = E-‘ =2.

Our assumptation asserts that,

Yaev(Cak) = F;—‘

for n mod 4 = 0.
We want to prove that for n = 4k + 4, double edge-vertex domination number of cycle
graphs is

4k + 4
Ydev(Cakra) = [ 2 —‘ .

We added 4 vertices to Cyx. These 4 vertices ev-dominated by at least 2 edges. Hence,
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5]+

e For n =4k + 1, n mod 4 = 1, result is true for n = 5,

Vaev(C5) = Bw =3

Our assumptation asserts that,

4k +1
'7dev(04k:+1) = [ B -‘

for n mod 4 = 1.
We want to prove that for n = 4k + 5, double edge-vertex domination number of cycle

graph is

4k + 5
’Ydev(c4k+5) = ’7 2 —‘ .

We added 4 vertices to Cyx11. These 4 vertices ev-dominated by at least 2 edges. Hence,

Yaev(Car+5) = Vdew(Cak41) + 2

{4k+1"
Enl
{ k+1
_ {413;5]

e For n =4k + 2, n mod 4 = 2, result is true for n = 6,

"

l\'JMlk

Ydew(Co) = Fﬂ +1=4.

Our assumptation asserts that,

4k + 2
Yaev(Cagt2) = [ 2 -‘ +1

for n mod 4 = 2. We want to prove that for n = 4k 4 6, double edge-vertex domination
number of cycle graph is

4k + 6
Vdev(Cakye) = { 5 -‘ + 1.
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We added 4 vertices to Cyx1o. These 4 vertices ev-dominated by at least 2 edges. Hence,

’Ydev(c4k+6) > ’Ydev(c4k+2) +2

4k + 27
= ( +1)+2
2
_[4R2]
2
.
i P
2
k—l—?
+5 1
"416—1-2—0—4-‘ 1
4k + 6
= 1.
ek

Theorem 5. Let K,, be a complete graph of order n > 3,

’Ydev(Kn) =2

Proof. Since there are edges between all vertex pairs in complete graph, any edge which we
choose dominates all vertices. So any two edges which we choose dominate all the vertices. Then

'Ydev(Kn) =2

Theorem 6. Let K,,,, be a complete bipartite graph of order m x n and m,n > 2,

VYdev (Km,n) =2

Proof. The distance among two vertices is at most 2 regardless of the number of vertices in
complete bipartite graph. Any edge which we choose dominates all vertices in this graph. In
this case, any selected two edges dominate all vertices twice. So,

Vdev(Km,n) =2

Theorem 7. Let Ky, pn,,..n, be a complete r-partite graph of order nq x ng X ... X n,,

Ydev (Kny na,...on.) =2

Proof. The distance among two vertices is at most 2 regardless of the number of vertices in
complete r-partite graph. Any edge which we choose dominates all vertices in this graph.In this
case, any selected two edges dominate all vertices twice.So,

fydeU(Knl,NQ,..,,nr) = 2.
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Theorem 8. Let B, be a binomial tree of order n > 3,
’Ydev(Bn) = 5'271_3

Proof. Let’s prove this theorem by mathematical induction. For n = 3, v4e,(B3) = 5 and we
must choose one of these 5 edges which connects two Bs.
Our assumption asserts that if n = k,

Yaeo(Br) =527,
We want to show that double edge-vertex domination number of binomial tree is

Yae(Bit1) = 52073

forn=Fk+1.

Number of vertices of By,1 is twice as the number of the vertices of By. Since the number of
vertices increases exactly 2 times of the number of vertices of By, each time we must select 2
times of the number of edges which were selected in By to dominate vertices twice. Hence,

Ydev(Br+1) = Ydev(Br)-2
=5.2F32
= 5.2873+1

— 5.2(k+1)—3.

If we replace k + 1 by n, we have

= 5.2"n73,

Theorem 9. Let H? be a 2-ary tree of order n,

( 2)_ 2+Z§:124i, if nmod 4=0
e A ZZL:ZOJ gn(mod 4).24i, otherwise

Proof. This proof is done in 4 cases. In all cases we need to select 2" edges to double ev-dominate
all vertices on the first and second levels at the beginning. The edges which are selected at the
beginning also double ev-dominate all the vertices on the first level above them. Also, the edges
which will be newly selected double ev-dominate all the vertices on the first level under them.
Therefore, we make this selection for every 4 levels. In this way, we begin with 2" and continue
until 2704 4)  Thus, i starts from 0 and continue until 2("med 9)+4i — on

The number of vertices at each level is twice as the number of vertices at the level under itself.
Since we do operations in mod 4, we should examine n separately for n mod 4 = 1, n mod 4 = 2,
n mod 4 =3 and n mod 4 = 0. So we take n as 4k + 1 for n mod 4 = 1, 4k + 2 for n mod 4 = 2,
4k 4 3 for n mod 4 = 3, 4k for n mod 4 = 0 respectively.

e Case 1: Forn =4k +1, n mod 4 = 1, result is true for n = 1.

]
'Ydev(H%) — Z 21(m0d 4).24i — 21'20 — 21 — 2
=0

Our assumptation asserts that,

42
'Ydev(szJrl): Z 24k+1(mod 4)'24i
1=0
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[#57]

21'242‘

[

Z 242'+1
1=0

—oly 9oy | qot[MFH]H1

We want to prove that for n = 4k 4+ 5, double edge-vertex domination number of 2-ary

tree is s
+

Yaeo(Hiyy5) = Y 2UkFo)lmodd) oti,
=0
So,

2]

Ydev H4k+5 Z 2! 2%,

Since we add 4 levels to sz 41, the number of vertices of ka |5 increases to 24 times of
the vertices of the ka 41 but we do operations in mod 4,

'Ydev(sz+5) > ’Ydev(H4k+1) + 24L EAE 2!
— ol 4 ob 4 4ot M Lot M+ gt
—ol 1954 . +24L L+1 4[4’“—+1j+1+1
— ol 195 4 4 oM o[ [+ D+

>ol 494 4 od|* kjlj+1 gd [ |41
=9l 495 ¢ oM ot MY
— 9(4h+5)(mod 4) 90 | o(4k+5)(mod 4) o4 | | o(4k+5)(mod 4) 4L4k+5j
Sl
_ Z o(4k+5)(mod 4) odi
i=0

A

e Case 2: For n =4k + 2, n mod 4 = 2, result is true for n = 2.

5]
7dev(H22) — 22(mod 4).241' — 22'20 — 22 — 4
i=0
Our assumptation asserts that,
Al
deev(H42k+2) _ 2(4k+2)(mod 4) odi
=0
[*52]
_ 92 odi
=0
[
_ Z odi+2
i=0
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=92 496 4 424 M]+2,
We want to prove that for n = 4k 4+ 6, double edge-vertex domination number of 2-ary
tree is
|2)
oo Hhg) =3 20kt0)mad 0 gt
i=0
So,

4

Yoo (Hiprg) = Z 2%.2%.

| 46 |

Since we add 4 levels to HZk 4o, the number of vertices of ka 46 increases to 24 times of
the vertices of the HZ,HZ but we do operations in mod 4,

Yaer(Hinie) > Vieo(Hpeio) + 2| Hi2 )42 91

2 |42 i 24L4’“+2j+2 9l

242 | gd[ M52 4241

— 921964 +24L

—92 4 96 4 4 2t

— 924 96 4 4 ot M2 ot [H 142
— 924 96 4 4ot MRz o[+ D42

> 22 n 26 N 24L4k4+2J+2 n 24L4k+42+4J+2

— 921 96 1y od| R ]+2 | gt 042
— o(k+6)(mod 4) o0 | o(4k+6)(mod 4) 9d | o(4k+6)(mod 4) 4L4k+6J
N

_ Z 2(4k+6)(mod 4)_242'.
=0

e Case 3: For n =4k + 3, n mod 4 = 3 result is true for n = 3.

]
Vaew(Hz) =y 28mod 4) g4 = 9390 = 98 =g,
i=0
Our assumptation asserts that,
L4k+3J
1=0
L4k+3
=3
=0
L4
Z 24i+3
i=0

— 93 1 o7 4 4 ot[MP 43,
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We want to prove that for n = 4k 4+ 7, double edge-vertex domination number of 2-ary

tree is
| 557

Yaeo(Hipy7) = Z o(4k-+T7)(mod 4) 9ti.
i=0
So,

|45

Ydev H41<;+7 Z 2%.2%.

Since we add 4 levels to 4k + 3, the number of vertices of 4k + 7 increases to 2% times of
the vertices of the 4k + 3 but we do operations in mod 4,

Yaeo(Hini7) > Vaeo(Hprs) + 2|52 ]43 91

L A il A D)

4
:23+27+"'+24L4k: J+3—i—24L 2 |4+3+1
:23+27+...+24L 3 ]+3 4[ k3
—93 o7 4 4 oAlM s 2(4L4k4+3j+§)+3
S 93 49T 4y oAl s L ga [ B s
=23 49274 . _~_24L J+3+24L 743
o(4k+T7)(mod 4) 90 | o(4k+T)(mod 4) 94 | | o(4k+T)(mod 4) o4| #5° |
[

Z o(4k+7)(mod 4) odi.
i=0

4k+3
= j+3.21

|+1+3

e Case 4: For n =4k, n mod 4 = 0, result is true for n = 4.
4

Yaeo(HF) =2+ 24 =242 =18.
=1

Our assumptation asserts that,

4k
4

PydCU(HZk) = Z 24i

i=1
4k
4
— § 24Z
i=1

a1
:224":21+24+...+24-%

We want to prove that for n = 4k 4 4, double edge-vertex domination number of 2-ary

tree is
4k7+4

Ydew H 4k+4 Z 2%
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Since we add 4 levels to sz, the number of vertices of ka 44 increases to 24 times of the
vertices of the H42k but we are operating according to (mod 4),

4k
PYdev(Hz%k+4) > ’Ydev(HZk> + 24 4 '21

—ol pot 4ot 4 otY ol

—ol ot 4ot 4 ot

44k+4

—ol g9t 4ot ol ol f ot 4ot | 94T

4k+4

1
— 24i .

4 Conclusion

In graph theory, domination is one of those important concepts in the stability analysis of com-
munication networks modelled by graphs. There are various types of domination depending
on structure and properties of dominating sets. Domination has a wide range of applications.
Both edge-vertex and vertex edge domination are concepts on which many researchers are work-
ing. Depending on the structure of network, sometimes any break down on links have more
importance than center so we decided to work on edge sets. Then we define a new domination
concept called as double edge-vertex domination. We obtain results on basic graph classes P,
Chn, K, Ko, and on well know tree classses By, Hg and prove results. For future work we plan
to generalize results on trees and find results under graph operations.
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