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Abstract— Interval graphs, their importance over the years can be seen in the increasing number of researchers trying to
explore the field. The concept of the domination is a rapidly developing area in Graph Theory. In this paper, we tried to present
some relations on the sum of degree of the vertices in dominating set and complementary dominating set using Euclidean

division algorithm of divisor 5 for interval graph G.
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I. INTRODUCTION

Interval graphs have drawn the attention of many researchers
for over 25years.They have extensively been studied and
revealed their practical relevance for modeling problems
arising in the real world. Let | ={ I, I,, ..., I,} be an interval
family where each I; is an interval on the real line and I;=[ &
, bi] for i=1,2,3,...,n. Here a; is called the left end point and
b; is called right end point of I;. Without loss of generality,
we assume that all end points of the intervals in | are distinct
numbers between 1 and 2n. Let G= (V, E) is called an
interval graph if there is a one to one correspondence
between V and | such that two vertices of G are joined by an
edge in E if and only if their corresponding intervals have
non-intersection in |. We denote this interval graph by G[I].

I1. PRELIMINARIES

All graphs considered in this paper are finite, undirected,
with no loop or multi edge. A graph is said to be a simple
graph if it has no loops and no parallel edges. The number of
edges incident with a vertex V is called degree of V and is
denoted by d(v). If d(v) = 1 then the vertex v is said to be a
pendent vertex. If d(v) = 0 then the vertex v is said to be an
isolated vertex. Let G = (V, E) be agraph,aset DcVisa
dominating set of G if every vertex in V\D is adjacent to
some vertex in D. A dominating set®? * % % with minimum
cardinality among all the dominating sets of a graph G is
said to be Minimum dominating set. Given two integers ‘a’
and ‘b’ (# 0), there exists unique q and r such thata=b q +
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r,0<r <b where a is called a dividend, b is called a
divisor, q is called a quotient and r is called a reminder.

1. PREREQUISITE RESULTS

RESULT1
Letl={ R P PO B ETRREES ,In}, ¥Nn > 5be any finite

interval family such that every interval I; i # {n—l,n}

intersect the next two intervals only and let G(V,E) be an
interval graph corresponding to an interval family | if there
is one-to-one correspondence between the vertex set V and

interval family | where V = {Vl,VZ,V3, ........ WV, }then

(i) d(va) = d(vp) = 2 (ii) d(vz) = d(vn) = 3 and
(iii) d(vs) = d(va) = >eeeeeeece= d(Vyp) = 4.

RESULT2

Let I:{ RN O O } YN =5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3,4and q is any positive integer. If r =
0, then the Minimum dominating set
D= {VSm_2 / meN,1<m< q} and the domination

number y(G) = q and then the following results are true.
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(i)Zd(v):4q (ii)Zd(v):4;/

veD veD
(iii)Z:d(v):ﬂ
veD 5
(iv) > d(v)=16q-6 (v) D d(v)=4y°-6
veD® veD®
. 16n-30
(V')Zd(\’):T'
veD®
RESULT3
Let I:{Il,lz,l3,l4, ............ ,In}, YN =5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3, 4and q is any positive integer. Ifr =
1, then the Minimum dominating set

D={V,,.V, / meN,1<m<q} and the
domination number y(G)=q+1 and then the following
results are true.

(i)Y d(v)=4q+2 (i)Y d(v) =4y -2

veD veD
(iii) Y d(v) = 1+
veD 5
(iv) Y dwv)=16q-4  (v) Y d(v)=4y° -4
veD® veD®
. 16n-36
(VI)Zd(V):T.
veD®
RESULT4
Let ':{|1’|21|3,|4, ............ ,In}, VYN >5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3, 4and q is any positive integer. Ifr =
2, then two cases will arise

Case(i): The Minimum dominating set

D={V \A meN,lSqu} and the

5m-21 "n
domination number y(G) =(+1and then the following
results are true.

(i)> d(v)=4q+3 (i) > d(v)=4y-1

veD veD

(iii)Zd(v)=4n5+7.

veD
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(iv) > d(v)=16q-1 (v) > d(v)=4y°-5

veD® veD°
(vi) ¥ d(v =237
veD° 5
Case(ii):The Minimum dominating set

D={V,,.V, / meN,1<m<q} and the

domination number y(G)=q+1 and then the following
results are true.

(i) d(v)=4q+2 (i)> d(v)=4y-2

veD D
(i) Y dw) = 412
veD 5
(iv) 2 d(v)=16q (V)Y d(v) = 45" -4
veD® veD®
. 16n-32
(VI)Z d(V):T.
veD®
RESULTS
Let |:{|1’|27|3,|4, ............ ,|n}, VYN >5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3, 4and q is any positive integer. Ifr =
3, then three cases will arise

Case(i):The Minimum dominating set

D={Vg,V,, / meN,1<m<q} and the
domination number y(G)=q-+1and then the following

results are true.
(i)Y d(v)=4q+4 (i)Y d(v) =4y

veD veD
(i) T d(v) = 21+8
veD 5
(iv) D> d(v)=16q+2 (v) D d(v)=4y°-6
veD® veD®
. 16n-38
(vi) > dv) ===
veD®
Case(ii):The Minimum dominating set
D={Vin V., / meN,1<m<q} and the

domination number y(G) =(+1and then the following
results are true.
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(i)Y d(v)=4q+3 (i)Y d(v) =4y -1

veD veD
(i) T d(v) = 2n+2
veD
(iv) D d(v) =16q+3 V) > d(v)=4y°-5
veD® veD®
(vi) D d(v) :@.
veD®
Case(iii):The Minimum dominating set

D={V,,.V, / meN,1<m<q} and the

domination number ;/(G)=q+l and then the following
results are true.

(i)Y d(v)=4q+2 (i)Y d(v) =4y -2

veD veD
(i) D> d(v) = 4n-2
veD
(iv Zd(v):16q+4 v) > d(v)=4y°-4
veDC veD®
VI z d(v) = 16n 28
veDC
RESULT6
Let I:{I1,|2,|3,|4, ............ ,In}, YN =5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0, 1, 2, 3, 4 and q is any positive integer. If r =
4, then two cases will arise

Case(i):The Minimum dominating set

D={Vin,V., / meN,1<m<q} and the
domination number y(G)=q+1 and then the following
results are true.

(i)Y d(v) = 4q+4 (i)Y d(v) =4y

veD veD
(i) > d(v) = an+4.
veD
(iv Zd(v)=16q+6 v) > d(v)=4y°-6
veDc veDC
(vi) Z d(v) :M_
veD® 5
Case(ii):The Minimum dominating set
D={VinoVoy / meN,1<m<q} and the
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domination number y(G)=q+1 and then the following
results are true.

(i)Y d(v)=4q+3 (i)> d(v)=4y-1

veD veD

(i)Y d(v) = an-1

veD

(iv) Zd(v):16q+7 v) > d(v)=4y°-5

veD® veD®

(vi) Y d( =202

veD® 5

RESULTY
Let I:{ (PR DO DR R ,In}be any finite interval

family and let G be an interval graph corresponding to an
interval family 1. D be a minimum dominating set and D® is a
compliment dominating set of an interval graph G. And y

and ;/C be the domination numbers of an interval graph G

with respect to D and D respectively then Y+ 7/C =n.

IV. MAIN THEOREMS

THEOREM 1

LetI:{Il,I2,|3,I4, ............ } YN =5 be any finite

interval family such that every interval I;, i # {n—l,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3,4 and q is any positive integer. If r =
0, then the Minimum dominating set

D={Vs, / meN,1<m<q} and the domination

number y(G) =q and then
D> d(v)+ > d(v)=4n-6.

veD veD®

PROOF:

Letl={|1,|2,|3,|4, ............ ,In}, Yn>5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects the next two intervals only and let G(V, E) be an
interval graph if there is one to one correspondence between
the vertex set V and the interval family | where
V={V1,Vo,Va,Vay Vn}-

By Euclidean division algorithm, n = 5q + r where r = 0, 1,
2, 3,4 and q is any integer, n is a number of vertices in G.

n
Suppose r = 0 then we have n =5gq + 0=5q9 = ( :g

And the minimum dominating set

D={V,,, / meN,1<m<q} ,#(G)=q.
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That is D ={V;, Vg, Vyg, ceereereene. Vo, y(G):g

case(i): Theorem will be prove through the quotient :
We know that Zd (v)=4q and > d(v)=16q-6.
veD veD®
And then
Yd(v)+ Y d(v)=4q+160-6=20g-6=4(5q)-6 =4n-6 :n=5g
veD veD®
d(v)+ 2 d(v)
ve veD®
case(ii): Theorem will be prove through the domination

=4n-6.

number :

We knowthat > d(v)=4y and > d(v)=4y° -6.
veD veD®

NowY d(v)+ )" d(v)=4y+4°-6=4(y+/°)-6=4n-6  ~y+7°=n

veD veD®
- > d(v)+ D d(v)=4n-6.
veD veDC
case(iii): Theorem will be prove through the total number of
vertices of the interval graph :

We know that Zd (V) = ﬂ and
veD
Z d 16n5 30

veD®

4n 16n 30 4n+16n-30

Now> d(v)+ > d(v

veD VEDC 5 5

D> d(v)+ > d(v)=4n-6.

veD veD®

Practical problem
Let1={ 1,,1,,15,1,,15} bean interval family and let G be

an interval graph corresponding to an interval family | is as
follows:

INTERVAL FAMILY |

© 2019, IJCSE All Rights Reserved
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2
INTERVAL GRPH G

Heren=5=5%x1+0
This is of the formn=5g +rhereqg=1andr=0.
If r = 0, then the Minimum dominating set D = {vs}, since

theorem 1 and the domination number » =1=(Q
And D° = {vi, V;, V4, Vs} and then ¢ =4
And also we have Zd (V) =d(v;) =4

veD

D dv) =d(v;) +d(v,)+d(v,)+d(v5)

veD®

=2+3+3+2=10
Zd(v)zlo

Zdvsz S d(v)

veD veD®

and 4N—6=4x5-6=20—6=14----------. 2)
From (1) and (2)

=Y d(v)+ D d(v)=4n-6.

veD veD®

—A410=14-eeeuer-- Q)

Hence theorem is verified .

THEOREM 2
Let I:{|1,|2,|3,|4, ............ 1.}, ¥n>5 be any finite
interval family such that every interval I;, i # {n—l, n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0,1, 2, 3, 4and q is any positive integer. Ifr =
1, then the Minimum dominating set

D={Vy,,V, / meN,1<m<q} and the
domination ~ number 7/(G) =g+1 and then

D d(v)+ > d(v)=4n-6.

veD veD®
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PROOF: Let 1={ 1;,1,, 15,1 cceerrrenne. 1.}, vn>5 be
any finite interval family such that every interval I;, i #
{n—1,n} intersects the next two intervals only and let

G(V, E) be an interval graph if there is one to one
correspondence between the vertex set V and the interval

family | where V ={V,,V,,V;,V, -+ AVAS

By Euclidean division algorithm, n = 5q + r where r = 0, 1,

2, 3,4 and q is any integer, n is a number of vertices in G.
n-1

Suppose r = 1 then we haven=5q+1=>( :?

And the minimum dominating set

D={V,, ,V, / meN,1<m<q} and y(G)=q+

1.

That is D= {V;,Vy, Vigerveeernnns Vo5V, and 7(G)=
n+4
5
case(i): Theorem will be prove through the quotient :
We know that Zd (V) =4q+2 and
veD
> d(v)=16q-4
veD®
Now »d(v)+ D d(v)=4q+2+16q—4
veD veD®
=20g-2=4(5q) - 2
=4(n-1)-2  (since n=5q + 1)

=4n-4-2=4n-6.
- >.d(v)+ D d(v)=4n-6.
veD veD®
case(ii): Theorem will be prove through the domination
number :

We know that  » d (V) =4y -2 and
Zd 4yVED—
vEDNode(v)+ ch(v):4y—2+47/C -4
- :\/237+47/C—6
=4(7/+}/C)—6
=4n-6 R

;d(v)+v§d(v)=4n_6.

case(iii): Theorem will be prove through the total number of
vertices of the interval graph :

© 2019, IJCSE All Rights Reserved
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We know that Zd 4n +6 and
veD
Z d 16n 36
veD® 5
Nowz d Z d 4n+6 16n5 36

veD veDC

B 4n+6+l6n—36

>d(v)+ > d(v)=4n-6.

veD veD®
Practical problem: Let I={ I, 1,,1;,1,,15,1} be an

interval family and let G be an interval graph corresponding
to an interval family I is as follows:

1 4
® ® @& L

INTERVAL FAMILY |

3

INTERVAL GRAPH G

Heren=6=5x1+1

This is of the formn=5q +rand thenq=1,r=1.

If r = 1, then the Minimum dominating set D = { vs, v¢ } and
y = 2 since theorem 2.

And D€ = {v;, V5, v4, vs} and then ¢ =4
Zd(v):d(v3)+d(va):4+2:6

veD
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Y d()= (v,)+d(v,) +d(y) = 2+3+4+3=12

veD®

.-.Zd(v)+ > d(v)=6+12=18----- @)
veD veD®

and 4n—6=4x6-—6=24—6=18------ (2)

From (1) and (2)

= d(v)+ D d(v)=4n-6

veD veD®

Hence theorem 2 is verified .

THEOREM 3
Let I:{Il,lz,l3,l4, ............ ,In}, YN =5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects next two intervals only and let G be an interval
graph corresponding to an interval family I. suppose n = 5q
+r,wherer=0, 1, 2, 3, 4 and q is any positive integer. If r =
2, then two cases will arise

Case(i): The Minimum dominating set
D={VinoV,y / meN,1<m<q} and the
domination  number  y(G)=q+1 and  then
D> d(v)+ > d(v)=4n-6.

veD veD®

Case(ii): The Minimum dominating set

D={V,,.V, / meN,1<m<q} and the

domination  number  y(G)=q+1 and then
D> d(v)+ > d(v)=4n-6.

veD veD®

PROOF:

Let1={ 1, 15,15, 1y, 1.}, ¥n>5 be any finite

interval family such that every interval I;, i # {n—1,n}

intersects the next two intervals only and let G(V, E) be an
interval graph if there is one to one correspondence between
the wvertex set V and the interval family | where

V ={v,,V,,v;,V,,

By Euclidean division algorithm, n = 5q + r where r
=0, 1, 2, 3,4 and g is any positive integer, n is a number of
vertices in G.

n-2
Suppose r = 2 then we haven=5q + 2= Q :T

Case (i):
The minimum dominating set

D={V,,,.V,, / meN,1<m<q} and 7(G)=
+ 1.

© 2019, IJCSE All Rights Reserved
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Thatis D = {V;,Vy, Vig,erereeeenns Vo4V, }and

n+3
7(6)= —
5
Sub case(i):
Theorem will be prove through the quotient :

We know that Zd (V) =4q+3 and
veD
> d(v)=16q-1
veD®
Now > d(v)+ > d(v)=4q+3+16q-1
veD veD®
=20q+2=4(5q)+2
=4(n-2)+2 (sincen=>5q+2)
=4n —-8+2=4n -6
D> d(v)+ > d(v)=4n-6.
veD veD®
Sub case (ii):

Theorem will be prove through the domination number :

We know that > d (V) =4y —1 and
veD
D> d(v)=4y°-5
veD®
Now> d(v)+ > d(v)=4y-1+4y° -5
veD veD®
=4y +4y° -6
:4(7+7/C)—6
=4n-6 cy+y°=n
- > d(v)+ D d(v)=4n-6.
veD veD®
Sub case(iii):

Theorem will be prove through the total number of vertices
of the interval graph :

We know that Zd (V) = 4n5+7 and
veD
Z d(v 16n 37
veD® 5
Z d z d(v 4n+7 16n 37
veD veD® 5

3 4n+7+16n—37
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- > d(v)+ D> d(v)=4n-6.
veD veD®
Case (ii):
The minimum dominating set
D={V,,,.V, / meN,1<m<gq} and (G)=
1.

Thatis D = {V,, Vg, Vig,eereererenn. V. 4.V, yand ¥
n+3

5
Sub case(i):
Theorem will be prove through the quotient :

We know that »"d (V) =4q+2 and > d(v)=16q

veD veD®
Now > d(v)+ D d(v)=4q+2+16q
veD veD®
=209 +2=4(5q)+2
=4(n-2)+2 (sincen=5q+2)
=4n-8+2=4n-6

D> d(v)+ > d(v)=4n-6.
veD veD®
Sub case(ii):
Theorem will be prove through the domination
number:

We know that Zd (V) =4y -2 and

veD
> od(v)=4y°-4
veD®
Dd(v)+ D d(v)=4y-2+4y° -4
veD veD®
=4y +4y° -6
:4(7/+}/C)—6
=4n-6 '.'7/+7/C:
> d(v)+ > d(v)=4n-6.
veD veD®

Sub case(iii): Theorem will be prove through the total
number of vertices of the interval graph :

We know that Zd 4n+2 and
veD 5
Zd 16n 32
veD® 5
zd Z d 4n+2 16n 32
veD veD® 5

© 2019, IJCSE All Rights Reserved
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_4n+2+16n-32

> d(v)+ D> d(v)=4n-6.

veD veD®
Practical problem:

Let 1={ I,1,,15,1,,15,1g,1,} be an interval

family and let G be an interval graph corresponding to an
interval family | is as follows:

INTERVAL FAMILY |

2

INTERVAL GRAPH G

Heren=7=5%x1+2

This is of the formn=5q +rand thenq=1,r=2.

If r =2, then two cases will arise

Case(i): The Minimum dominating set D = {v; ,v¢ } and
y = 2 since theorem 3.

And DC = {v3, V,, Va4, Vs, V7} and then 7C =5
Zd(v):d(v3)+d(v6):4+3:7

veD
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Zd (v,)+d(v,) +d(v,) +d(v,) =2+3+4+4+2=15domination  number  y(G)=q+1 and then
veD®
-'-Zd(v)+ 3 d(v)=7+15=22ceno. @) ;d(V)JrV;DCd(V) n-6.
veD veDC PROOF:
and 4n—6=4x7-6=28-6=22--------- ) Let 1={ 1,15, 15, Lyperennne 1.}, Vn>5 be
From any finite interval family such that every interval I;, i #
(1) and (2) {n—1,n} intersects the next two intervals only and let
2 d(v)+ D> d(v)=4n-6 G(V, E) be an interval graph if there is one to one
veD veD® correspondence between the vertex set V and the interval

Case(ii):The Minimum dominating set D = {v; ,v; } and
y = 2 since theorem 3.

And D = {vi, V3, Vi, Vs, Ve} and then € =5
Zd(v)=d(V3)+d(V7)=4+2=6

family | where V={vi,Vo,Va,Va, . ... Vn}
By Euclidean division algorithm, n = 5q + r where r = 0, 1,
2, 3,4 and g is any integer, n is a number of vertices in G.

Suppose r = 3 then we haven=5q + 3= ( 2?

veD

Y d(v)= (v,)+d(v,) +d(v,) +d(v,) = 2+3+4+4+3=16Case (i): o
veD® The minimum dominating set

s d(V)+ D d(V)=6+16=22----0oo ()] D={Vens Vo, / meN,1<m<q} and 7(G)=

veD veD® + 1.
and 4n—-6=4x7-6=28-6=22---------- @) That is D = {v ARV ,Vn_s,vn_z}and 7(G)=
From
n+2

(1) and (2) T

\;d (V) + ZD;: d (V) =4n-6 Sub case(i): Theorem will be prove through the quotient :

) Weknowthat » d(v)=4q+4and ) d(v)=16q+2
Hence theorem 3 is verified. VEZD ( ) q v;:c ( ) q
THEOREM 4 Now > d(v)+ Zd(v)=4q+4+16q+2
Let 1={ 1, 1, 13, Lyrrrrinnnee, 1.}, ¥n>5 be any finite VP veP
interval family such that every interval I, i # {n—1,n} =209 +6=4(5q )_+ 6
intersects next two intervals only and let G be an interval =4(n-3)+6 (since n=>5q +3)
graph corresponding to an interval family 1. suppose n = 5q =4n-12+6=4n-6
+r,wherer=0,1, 2, 3, 4and q is any positive integer. Ifr = d(v)+ d(v)=4n-86.
3, then three cases will arise o VEZD ( ) VEZ:DC ( )
Case(l): The Minimum dominating et Sub case (ii): Theorem will be prove through the
D={Ven Vo, / meN,1<sms<q} and the  yorination number: We know that > d(v)=4y and
domination ~ number 7(G) =g+1 and then veb
Z d(v)= 4y° -6

D> d(v)+ > d(v)=4n-6. “~

veD veD® c

Case(ii): The Minimum dominating set NOWZDd (v)+ ZDC d(v)=4y+4y" -6

D={V, ,V. ,/ meN,1<m< and  the " v

{Van-2 aj =4y +4y° -6

domination number y/( ) =0g+1 and then c

T B = 4(7 +y ) -6

(v)+ > d(v)=4n-6.

e vt =4n-6  (vy+y°=n)
Case(iii): The Minimum dominating set q q _4n-6

D={V,,,.V, / meN,1<m<q} and the Z.; (")+VEZDC (v)=4n-6.
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Sub case(iii): Theorem will be prove through the total
number of vertices of the interval graph :

And also we have Zd (V) = 4n5+8 and
veD
16n—-38
> d (="
veD®
Node Z d(v 4n+8 16n 38
veD veD® 5

_4n+8+16n-38

5
~20n-30
5
=4n-6
DXIOEDILIOE
ve veD®
Case (ii):
The minimum dominating set
D={V,,,V,, / meN,1<m<q} and 7(G)=q
+ 1.
That is D ={Vy, Vg, Vig,eveneenene WV, sV, yand 7(G)=
n+2
5
Sub case(i): Theorem will be prove through the quotient :
Weknowthat > d(v)=4q+3and > d(v)=16q+3
veD veDC
Now > d(v)+ > d(v)=4q+3+16q+3

veD veD®
=20g+6=4(59)+6
=4(n-3)+6 (sincen=5q+ 3)
=4n-12+6=4n-6

;d(v)+vgocd(v)=4n_6'

Sub case (ii): Theorem will be prove through the
domination number:

We know that > d(v)=4y -1 and
veD
Z d(v)=4y°-5
veD®
Node (V)+ > d(v)=4y-1+4y° -5

veD veD®
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=4y +4y° -6
:4(7/+7C)—6
=4n-6  (vy+y°=n)

>d(v)+ > d(v)=4n-6.

veD veDC
Sub case(iii): Theorem will be prove through the total
number of vertices of the interval graph :

And also we have z d (V) = 4n5+ 3 and
veD
16n-33
> a(v)=20
veD®
veD veDC® 5 5

_ 4n+3+16n-33

5
~20n-30
_T
=4n-6
. VEZD:d (v)+VZD:C d(v)=
Case (iii):

The minimum dominating set

D={V,,,V, / meN,1<m<q} and 7(G)=q+
1.
ThatisD =

n+3

5
Sub case(i): Theorem will be prove through the quotient :

Vg, Vg Vg eeneenenens V. 4V, }and }/( )

Weknowthat ) d(v)=4q+2 and Zd =160 +4
veD veD®
Now > d(v)+ D> d(v)=4q+2+16q+4
veD veD®
=20q + 6
=4(5q)+6
=4(n-3)+6 (since n=5q + 3)
=4n-12+6
=4n-6

> d(v)+ > d(v)=4n-6.
veD veDC
Sub case (ii): Theorem will be prove through the

domination number:
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We know that > d (v) =4y -2 and 2

veD 8

Zd =4y° -4

veD®

Now> d(v)+ D d(v)=4y—2+4y° -4 4 6

veD veDC®

=4y +4y° -6
:4(7+7/C)—6
=4n-6  (y+y°=n)

> d(v)+ D d(v)=4n-6. 1

veD veD®
Sub case(iii): Theorem will be prove through the total 5 7
number of vertices of the interval graph :
_4n-2 INTERVAL GRAPH G
And also we have Zd and
veD S Heren=8=5x1+3
16n—28 This is of the formn=5q + rand thengq =1,r=3.
> d(v)= If r =3, then three cases will arise.
veDC 3 Case(i): The Minimum dominating set D = {v; ,v¢ } and
4n 2 16n 28 y = 2 since theorem 4.
NOW\ZD:d V;‘g d 5 And DS ={vy, V5, V4, Vs, V7, Vg and then © =6
An—2+16n-28 Now Zd(V)=d(v3)+d(Ve)=4+4=8
= veD
5
 20n-30 VEZDCd d(v,)+d(v) +d(v,) +d(v) = 2+3+4+4+3+2=18
5 .'.Zd(v)+2d(v)=8+18=26 .......... Q)
=4n-6 veD veD®
. Zd(v)+zd(V):4”—6- and 4n-6=4x8-6=32-6=26---------- (2
veD veD®

From (1) and (2)

>.d(v)+ D d(v)=4n—6

Practical problem: veD veD® o
Let |:{ (R O O O T T |8} be an interval family Case(ii): The Minimum dominating set D = {v3 ,v; } and

d1etG b . | h di . | y = 2 since theorem 4.
and let G be an interval graph corresponding to an interva c
family | is as follows: e Poneing And D= {vi, V2, V4, Vs, Ve, Vs } and then 7~ =6

Now Zd(v) =d(v,)+d(v,)=4+3=7

veD
1 4 7 Y d()= +0(v,) +d(v,) +d(v;) +(y) = 2+3+4+4+4+2=19
[ o © T ® veD®
.'.Zd(v)+2d(v)=7+19=26 .......... @)
° o0 PRPS ° veD veD®
2 5 8 and 4n—-6=4x8-6=32—-6=26---------- 2
® PP Py From (1) and (2)
3 6 > d(v)+ D> d(v)=4n-6

veD veD®
Case(iii): The Minimum dominating set D = {v; ,vg } and

INTERVAL FAMILY | /
y = 2 since theorem 4.
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And D ={v, Vs, Vi, Vs, Vg, V7 }and then »© =6
Now Zd(v):d(v3)+d(v8):4+2:6

veD
Zd (v,)+d(v,)+d(v)+d(v,) +d(v,) =2+3+4+4+4+3=20
veD®
s d(V)+ D d(v)=6+20=26-------- )]
veD veD®
and 4n—-6=4x8-6=32—-6=26---------- 2

From (1) and (2)

> d(v)+ > d(v)=4n-6

veD veD®

Hence theorem 4 is verified.

THEOREM 5 Let I= { 1,1, 15,1, TN
YN >5 be any finite interval family such that every interval
L, i# {n -1, n} intersect next two intervals only and let G

be an interval graph corresponding to an interval family I.
suppose n = 5q +r, where r =0, 1, 2, 3, 4 and q is any
positive integer. If r = 4, then two cases will arise

Case(i): The Minimum dominating set
D={Vin V., / meN,1<m<q} and the
domination  number  y(G)=q+1 and  then
D> d(v)+ > d(v)=4n-6.

veD veD®

Case(ii): The Minimum dominating set
D={VinoV,y / meN,1<m<q} and the
domination ~ number  »(G)=q+1 and  then
D> d(v)+ > d(v)=4n-6.

veD veD®

PROOF: Let 1={ 1, 1,, 15, 1 ccemrrennne. 1.}, vn>5 be
any finite interval family such that every interval I;, i #
{n,n—l} intersects the next two intervals only and let

G(V, E) be an interval graph if there is one to one
correspondence between the vertex set V and the interval
famlly I where V:{V11V2!V31V4! ..................... !Vn}'

By Euclidean division algorithm, n = 5q + r where r
=0, 1, 2, 3,4 and g is any positive integer, n is a number of
vertices in G.

Suppose r = 4 then we

have n = 59 + 4

n-4 M ari
=Q= r and thentwo cases will arise

Case(i): The minimum dominating set
D={V, / meN,1<m<q} and 7(G)=
+1.

m-2 ’Vn72
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Vn— 6’Vn— 2} and 7(G):

That is D ={V;, Vg, Vigyeeereeenen :
n+1

5
Sub case(i): Theorem will be prove through the quotient:

We know that > d(v)=4q+4 and

> d(v)=160+

16g+6
veD®
Now Zd(v)+ Z d(v)=
veD veD®
=20q+10=4(5q) + 10
=4(n-4)+10 (sincen=5q+4)
=4n-16+10=4n - 6

VEZD:d (V)+v§'o°d (v)=4n-6.

Sub case (ii): Theorem will be prove through the
domination number:

4q9+4+16q9+6

We have Y d (v) =4y , > d(v)=4y°-6
veD veD®
Now> d(v)+ D d(v)=4y+4y° -6
veD veD®
=4y +4y° -6
=4(}/+7/C)—6
=4n-6  (y+y°=n)
>d(v)+ D d(v)=4n—6.

veD veD®
Sub case(iii): Theorem will be prove through the total
number of vertices of the interval graph :

We knowthat Zd (v)= 4n5+4 and
veD
Z d 16n 34
VeDC 5
NOWZd Z d 4n5+4 16n5 34

veD veDC

_4n+4+16n-34
- 5
~20n-30
==
=4n-6

YA+ Y d(v)=

veD veD®
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Case(ii); The minimum dominating set

D={V,,,.V,, / meN,1<m<q} and 7(G)=
+ 1.

That is D ={Vy, Vg, Vi, evrerreenees V. 6V, }and y(G):
n+1

5
Sub case(i): Theorem will be prove through the quotient:

WehaveZd(V)=4q+3, Zd(v):16q+7
veD veD®
Now > d(v)+ D d(v)=4q+3+16q+7
veD veD®
=20q + 10
=4(5q)+10
=4(n-4)+10 (since n=5q + 4)
=4n-16+ 10
=4n-6
>d(v)+ > d(v)=4n-6.

veD veD®
Sub case (ii): Theorem will be prove through the
domination number:

We have Y d (V) =4y -1, ch(v)=4y°—5

Nowgd (v)+ Z:C d (v;i 4y —1+4y° -5
- :lv‘j/)+47/0—6
=4(7+yc)—6

=4n-6 (c7+7°=n)

- > d(v)+ D d(v)=4n-6.
veD veDC
Sub case(iii): Theorem will be prove through the total

number of vertices of the interval graph :

We know that Zd (V) = 4n5_1 and
veD
Z d 16n5 29
veD®
Node Z d 4n 1 16n-29
veD veD® S
_4n-1+16n-29
- 5
_20n-30
==
=4n-6
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- > d(v)+ D d(v)=4n-6.

veD veD®
Practicalproblem:

Letl= { 1,1, 15,1, 15, 16, 15, 15, 1} be an

interval family and let G be an interval graph corresponding
to an interval family 1 is as follows:

1 4 7
r—0 06— 00—
@ ® O X 4 L
2 5 8
[ X 00 @
3 6 9

INTERVAL FAMILY |

5 7

INTERVAL GRAPH G

Here n=9=5x1+4

This is of the formn=5q +rand thenq=1,r=4.

If r =4, then two cases will arise

Case(i): The Minimum dominating set D = {v3 ,v; } and
y = 2 since theorem 5.

And D = {Vi, Vy, Va, Vs, Vg, Vg, Vo } and then & =7

Now Zd(v):d(v3)+d(v7):4+4:8

veD

and Y d(y)=

ved®

syod(v)+ D d(v)

veD veD®

:8+22:30 .......... (1)
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and 4n—-6=4x9—-6=36—-6=30---------- 2)
From

(i) and (ii)

> d(v)+ > d(v)=4n-6

veD veD®

Case(ii);: The Minimum dominating set D = {v; ,vg } and
y = 2 since theorem 5.

And D = {vi, V3, Vi, Vs, Vg, V7, Vg } and then 7 =7

Now 37 d(v)=d(v,)+d(v,)=4+3=7

and Zd(v):E&)+d(v2)+d(v4)+d(v5)+d(v6)+d(v7)+d(vg):2+3+4+4+4+4+2:23

el

2 d(V)+ D d(V)=T7+23=30-cwnn )

veD veD®
and 4an—6=4x9—-6=36—6=30---------- 2)
From
(i) and (ii)
Zd (v)+ Z d(v)=4n-6
veD veD®

Hence theorem 5 is verified.

V. CONCLUSION
In this paper, we focuses on some relations to sum of the
degrees of the vertices in dominating set and complementary

dominating set by using the Euclidean division algorithm of
divisor 5 of the interval graph G corresponding to an interval

© 2019, IJCSE All Rights Reserved
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family I. In future efforts in the paper eventually open up
many an avenue in the field of research on interval graphs.
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