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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. In this paper we presented the comparison of degree of complementary dominating set of dominating set using
Euclidean division algorithm with divisor 5 for interval graph G corresponding to an interval family 1. In particular we prove a
necessary condition under which the complementary dominating set as well as the domination number.
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L. INTRODUCTION
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™® ™. A graph is said to be connected if there is a path between every pair of vertices, otherwise it is
said to be disconnected graph® . 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) = O then the vertex v is said to be an isolated vertex. Let G = (V, E)
be a graph, a set D < V is a dominating set of G if every vertex in V\D is adjacent to some vertex in D. The domination number

}/(G) of G is the minimum cardinality of a dominating set'®. A minimum dominating set with minimum cardinality among all the
dominating sets of a graph G is said to be Minimum dominating set.

1. PRELIMINARIES
Interval graphs are rich in combinatorial structures and have found applications in several disciplines such as traffic control,
ecology, biology, computer science and particularly useful in cyclic scheduling and computers storage allocation problems etc. Have

a representation of graph with intervals or arcs can be helpful in combinatorial problems of the graph, such as isomorphism testing
and finding maximum independent set and cliques graphs.

Letl = { |1, |2, |3, |4, ---------- ,|n} be an interval family, where each I; is an interval on the real line and I;= [ai,h]for i=1,2,

3,.eeeeeee.yN. Here a; is called the left end point and bi is called the right end point. Without loss of generality, one can assume

that, all end points of the intervals are distinct numbers between 1 and 2n. An interval of degree one is called a pendent interval. The
intervals are named in the increasing order of their right end points. The graph G is an interval graph if there is one-to-one
correspondence between the vertex set V and the interval family 1.

Two vertices of G are joined by an edge if and only if their corresponding intervals in | intersect. That is if I= [@,Q] and

|J- =[aj,bj], then I; and I; will intersect if & < bj or aj < h According to the Euclidean division algorithm if we have

two positive integers a and b, then there exists unique integers g and r which satisfies the condition a = bq + r whereOQ < r < b.
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1. PREREQUISITE RESULTS

A. Resultl

Let | ={ [ P PO DA RS , |n} , ¥n > 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= {V Vo, Ve WV, }then

(i) d(vy) = d(vyn) = 2 (ii) d(v2) = d(vp1) =3 and (iii) d(vs) = d(vs) = X000 d(V ) = 4.

B. Result2
Let I-{| 1.1

11 2, 3 g y

1} Vn= 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 :{VSm_2 [ meN,1<m< Q} and the domination
number y(G) = q and then the following results are true.

(1) d(v)=4q (ii)>_d(v) =4y (iii) Zd(v) =

veD veD veD
C. Result3
Let I={ | 1.,1

11 2, 3 g y

Y VN >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 1. suppose n =5q + r, wherer =0, 1, 2, 3,

4 and q is any positive integer. If r = 1, then the Minimum dominating set D = {VSm ,»V, I meN,1<m< CI} and the

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

4n+6
(i)Ddw)=4g+2 (ii)> dv) =4y -2 (iii)> d(v)=
veD veD veD
D. Result4
Let I={ 1,1, 015, 1, s o .1, }, VN=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 1. suppose n =5q + r, wherer =0, 1, 2, 3,
4 and q is any positive integer. If r = 2, then two cases will arise

1) Case (i): The Minimum dominating set D= {VSm V., [ me N,lSqu} and the domination number

14 (G) =( +1and then the following results are true.

(1)> d(v)=4qg+3 (i)Y d(v) =4y -1 (iii) Zd(v)_

veD veD veD

Case(ii): The Minimum dominating set D = {VSm »V, I meN,1< m<q} and the domination number (G):q+l

4n+7

and then the following results are true.

(i)D.dw)=4q+2 (i) d(v) =4y -2 (ii) Zd(v)_

veD veD veD

4dn+2
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E. Result5

Letl={1,,1, 1} vVn= 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 = 3, then three cases will arise

1) Case(i): The Minimum dominating set D= {VSm Vo, /meN,lSqu} and the domination number

14 (G) =( +1and then the following results are true.

(i) dw)=4g+4 (i) > d(v) =4y (iii)D> dVv)=

veD veD veD
Case(ii): The Minimum dominating set D = {VSm V., I meN,1<m< q} and the domination number ;/(G) =q+1
and then the following results are true.

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

veD veD veD
Case(iii): The Minimum dominating set D= {VSm ,»V, I meN,1<m< q} and the domination number }/(G) =q+1

and then the following results are true.

4n+8

4n+3

-2
(i)D.dv)=4q+2 (i) d(v) =4y -2 (ii) Zd(v)—
veD veD veD
F. Resulté
Let 1= 1,01, 15,0, s ooy I, }, VN =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
g is any positive integer. If r = 4, then two cases will arise

Case(i):The Minimum dominating set D = {VSm Vo, [ meN,1<m< Q} and the domination number }/(G) =0+1 and
then the following results are true.

(i)D.dv)=4q+4 (ii)> dv) =4y (iii) Zd(v)_

veD veD veD
Case(ii): The Minimum dominating set D = {VSm V., [ meN, 1< qu} and the domination number ;/(G):q+]_

and then the following results are true.

4n+4

1
(1)> d(v)=4qg+3 (i) > dv) =4y -1 (iii) Zd(v) =
veD veD veD
G. Result7:
Let I={ |1, |2, |3, |4, ---------- ,|n} be any finite interval family and let G be an interval graph corresponding to an interval family

c
I. D be a minimum dominating set and D is a compliment dominating set of an interval graph G. And ¥ and ) be the domination

c
numbers of an interval graph G with respect to D and D° respectively then Y +Y~ =N.

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)

ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177
Volume 7 Issue VIII, Aug 2019- Available at www.ijraset.com

V. MAIN THEOREMS
A. Theorem1

Let 1={ 1,1, 015, 1, s o .1, }, VN =5 be any finite interval family such that every interval I;, i # {n—L n} intersect 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. Let ¥ be the domination number of D and ,¢ be the complementary domination number of D ¢ . Ifr=0

then the Minimum dominating set D :{VSm_2 / meN,1<m< q} and ¥ = (and then the following deductions are true.

(1) Y d(v)=16q-6 (ii) 3" d(v) =45° —6 (iii) 3" d(v) =230

veD® veD® veD® S

1) Proof:Letl=1={1,,1,, 15,1, e .. , 1,1, VNn=5 beany finite interval family such that every interval I;, i # {n,n—l}
intersect 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={vy,Vo,V3,Va, ... ... Vn}t-

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

Suppose r = 0 then we haven =59 + 0= n=5q:>q=%

Then we have D={V,,, / meN,1<m<q}
D :{vg,vg,vlg, ........... ,VSH}
D ={Vy, Vg, Vig, coverree Vo,tand ¥ =
Then D ={V,,V,,V,, Vs, Vg, Vg ecervenneen

and y“=n-y =y =5q-q= y° =4q
.'. ?/C:‘DC‘:4q

(i) Do dw)=d(v)) +d(v,) +d(v,) + ccoeereet d(v,y) +d(v,)
veD®
=243+4+ 4+ +4+3+2
=(4+4+4+4+ +4+4+4)-6
= 4 (4q) - 6
3 dw)=16q-6
veD®

(i) Y d(v) =16q-6

veD®
C
~16 [7—}—6
4
=4y° -6
Z d(v)=4y° -6
veD®
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(i) > d(v) =169 -6

veD®
=16(Ej -6
)
_16n . 16n-30
) )
z d(v) = 16n-30
veD® S

2) Practical Problem: Let |={ (U P PO Y P O IS P |10} be an interval family and let G be an interval graph

corresponding to an interval family 1 is as follows:

INTERVAL FAMILY |

INTERVAL GRAPH G
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Heren=10=5x2+0
This is of the formn=5q + rand theng=2andr=0.
If r = 0, then the Minimum dominating set D = { v3, vg } and y = 2 since theorem 1.
D = { V1, Vo, Va, Vs, Ve, V7, Vg, Vig} and 5 ¢ = 8

2. d(v) =d(v,) +d(v,) +d(v,) +d(vs) +d (V) +d (v;) +d(Vg) +d (Vo)

veD®
=2+3+4+4+4+4+3+2
=26
2 d(v)=26
veDC

()Y d(v)=16q-6=16x2-6=32-6=26

veD®

> d(v)=26

veDC®

(i)Y d(v)=4y° ~6=4x8-6=32-6=26

veD®

23 d(v)=26

veDC

(i) Y d(v) =

veD®

16n-30 16x10-30 160-30 130
) ) S) S)

2 Y d(v)=26
veDC

Hence theorem 1 is verified.

26

B. Theorem 2
Let I={1,,1,,1 ) vVn= 5 be any finite interval family such that every interval 1;,i # {n—L n} intersect 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. Let ¥ be the domination number of D and 4 ¢ be the complimentary domination number of D°. Ifr=1

I DA

then the Minimum dominating set D :{VSm_z,Vn / meN,1<m< CI} and y = g +1 and then the following deductions are

true.

()Y d)=16q-4 (i) ¥ d() =4 —4 (iii) 3 dv) =22
veD® veD° VeD® 5

1) Proof: Let1={1 1,,1,, I,}, Vn=5 be 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 if there is one to one correspondence between the

vertex set V and the interval family | where V={vy,Vo,V3,Va, ... ... Vn}t-
By Euclidean division algorithm, n =5q + r where r =0, 1, 2, 3, 4 and q is any positive integer, n is a number of vertices in G.
n-1

Suppose r = 1then we haven=5q + 1= ( = T

Thenwehave D={V;,,,,V, / meN,1<m<q}

D:{vg,vg,vlg, ........... ,vsqu,vn}
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DESLVARVARVAR Vo gVofand ¥ =q+1
L DR (VAR VAR VAR VAR VAR VARSI AAPRTAN
and y“=n-y = y°=5q+1-q-1= y° =4q
. 7®=|D%|=4q
(1) Do dw)=d(v,) +d(vy) +d(V,) + oot d(V,,) + d(V,y)
veD®
=2+3+4+44 FA4+3 =(4+4+4+44 +4+4)-4=4(4g)-4
oY d(v) =16q-4
veD®
C
(i)Y d(v)=16q—4=16[%j—4
veD®
LY dW) =4° -4 i) d(v):16q—4:16(n—_1j—4zm—4:16n_16_20 _16n =36
veDC veD® 5 5 5
Zd(v)zw
veD® 5

2) Practical Problem: Let I={ 1 ,1,,I 1+ 1, } be an interval family and let G be an interval graph

SR DN IS PO B P P

corresponding to an interval family | is as follows:

1 4 7 10

INTERVAL FAMILY |
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11
2 7
2
10 <
5 < 9
; 6
8
A
1
INTERVAL GRAPH G

Heren=11=5x2+1
This is of the formn=5g+randtheng=2andr=1.
If r = 1, then the Minimum dominating set D = { v, Vg, V11 }
y = 3, since theorem 2.
DC={V1, V>, Vg, Vs, Vg, V7, Vg, VlO} and yc =8
D d(v)=d(v)+d(v,) +d(v,) +d(vg) +d (V) +d(v,) +d (ve) +d ()
veD®
=2+3+4+4+4+4+4+3
=28
LY d(v)=28
veD®

(i) > d(v)=16q-4

veD®

= 16(2) -4
=32 -4 =28
LY d(v)=28
veD®

(i) D d(v)=4y°-4=4(8) -4 =32 -4 =28

veD®

LY d(v)=28
veD®

(iii) z d(v) = 16n-36 _ 16x11-36 _ 176-36 _ 140 _

e 5 5 5 5

28
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23 d(v) =28

Hence theorem 2 is verified.

C. Theorem 3

Let I={1,,1,,1 1} Vn= 5 be any finite interval family such that every interval I;,i # {n—L n} intersect next

R
3114 1
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
g is any positive integer. Let ¥ be the domination number of D and 4 ¢ be the compliment domination number of D°. If r = 2 then
two cases will arise

a) Case (i): D:{VSm_z,Vn_l I me N,lSqu} and y =q+1 and then the following deductions are true.

(i)Y dv)=16q-1 (i) ¥ d(v) = 4y° -5 (iii)zd(v)zy

veD° veD° veD®

b) Case (ii): D:{VSm_z,Vn / mEN,lSqu} and y =q+1 and then the following deductions are true.

. .. 16n-32
(i) D dw)=16q (i) > d(v)=4y° -4 (iii) Y d(v)=——
veD° veD® veD° S
1) Proof:Let1=1={1,1,,1,, 1, ceeee ..., 1} Vn= 5 be any finite interval family such that every interval I;, i # {n,n—l}
intersect 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={vy,Vo,V3,Va, ... ... Vn}t-

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

Suppose r = 2 then we haven=5q + 2= ( = n;_z and then two cases will arise

wehave D={V, ,V,, / meN,1<m<q}

a) Case(i):
D= {vg,vg,vls, ........... ’VSq—Z’Vn—l}
D ={V,, Vg, Vig,evveeeenn Vo Vosfand ¥ =q+1
Then D ={V;,V,,V,, Vi, Vg, Vs, cvveveennes V.V, } and

C

y“=n-y=y°=5q+2-q-1=y° =4q+1
Therefore y°© :‘DC‘:4q +1

(i) D dv)=d(v) +d(v,) +d(V,) + ccooreet d(v,,) + d(v,)
veD®
=243 +4+ 44 +4+2
=(4+4+4+4+ ... +4+4)-5
=4(4q+1)-4
=16q+4-5= 16— 1
oy d(v)=160-1
veD®
C
(ii)zd(v)=16q—l=16[y4_1j—1=4y°—4—1=4y°—5
veD®
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oY d(v)=4y° -5
veD®
(ii)) Y d) :16q_1:16(n—2j_1:16n—32—5 _16n-37
VD" 5 5 5

) z dw) :16n—37

veD® 5

case (ii):Wehave D={V,,,,V, / meN,1<m<q]

D :{vs,vg,vls, ........... ,vsqu,vn}
D={Vy, Vg, Vigcvvveer Vo g Vyband ¥ =q+1
C
Then D ={V,,V,,V,, Ve, Vg, Vg e WV, .V, | and

C

7 =n-y=>9y°=5q+2-q-1= y°¢ =4q+1
. y°=|D°|=4q+1
(i) D dwy=d(v) +d(v,) +d(V,) + cooeeeeat d(V,,) + d(v,y)

veD®

=24 344444 +4+3=(4+4+4+4+ .. +4+4)-4
=4(4q+1)-4 =16q+4-4=16q .. » d(v)=16q

veDC

(i) 3 d(v)=16q

veD®
C —
4
=4y° -4
sy d(v) =4y -4
veD®

(iii) 3 d(v) =16q

veD®
=16(n—_2j
5
_16n-32
5
z d(v) :M
veD® 5

2) Practical Problem: Let 1={ 1, 1,,13,1,, 15,16, 15,15, Ig, g, 13, 1,5} be an interval family and let G be an interval graph

corresponding to an interval family 1 is as follows:
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1 4 7 10

INTERVAL GRAPH G

Heren=12=5x2+2
This is of the formn=5qg + rand theng=2andr = 2.
If r = 2, then Minimum dominating set D is either D = { v3, vg, vy }or D={ Vs, Vg, Vi, }andy = 3 since theorem 3.
i) Case(i): Suppose D ={vs, Vg, Vvy; }andy = 3 and then D¢ = { V1, Vo, Vu, V5, Vg, V7, Vg, V1o, V2 } and 4 ¢ =9
D d(v) =d(vy)+d(v,) +d(v,) +d(Vs) +d (V) +d(v;) +d (V) +d (vy) +d (Vi)
veD®
=24+34+4+4+4+4+4+4+2
=31
.Y d(v)=31
veD®
(i) > d(v)=16q-1=16(2) -1 =32 -1 =31

veDC
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23 d(v)=31

veDC

(i)Y d(v)=4y° -5= 4(9) -5 =36 -5 = 31

veDC

=3 d(v)=31

veD®
(iii) Z d(v) = 16n-37 _ 16x12-37 _ 192-37 _ 155 _
e 5 5 5 5
. d(v)=31
veD®
iM) Case(ii): Suppose D ={vs, Vg, Vi; }and y = 3 and then D¢ = { V1, Vo, V4, V5, Vg, V7, Vg, Vg, Vi1 } and € = 9

2 d(v) =d(v) +d(v,) +d(v,) +d(vs) +d V) +d (v;) +d(vg) +d (vyo) +0 ()

31

veD®
Z2+3+4+4+4+4+4+4+3
=32
Z d(v)=32
veD®
(i) D d(v)=16q= 16(2) = 32
veD®
Z d(v)=32
veD®
(i) D d(v)=4y°-4=4(9) -4 =36 -4 =32
veD®
Z d(v)=32
veD®
16n-32 16x12-32 192-32 160
i d(v)= = = = =32
( )V;é V) 5 5 5 5
Z d(v)=32
veD®

Hence theorem 3 is verified.

D. Theorem4

Letl={1,1,, ) vVn= 5 be any finite interval family such that every interval I;,
i# {n—l n} intersect next two intervals only and let G be an interval graph corresponding to an interval family 1. suppose n = 5q
+r,wherer =0, 1, 2, 3, 4 and q is any positive integer. If r = 3 then three cases will arise.

a) Case (i): D:{VSm_z,Vn_z / meN,lﬁqu} and y =q+1 and then the following deductions are true.

(i)Y d(v)=16q+2 (i) 3 d(v)=4y° 6 (iii) Zd(v):16”5—38

veD® veDC veDC

©IJRASET: All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177
Volume 7 Issue VIII, Aug 2019- Available at www.ijraset.com

b) Case (i) D= {VSm V., [ me N,lSqu} and y =q+1 and then the following deductions are true.

Zd(v) 16q+3 || Zd(v) 4y°© — ||| Zd()_w

veDC veDC VEDC

c) Case (iii): D= {VSm »V, [ meN, 1<m<CI} and y =q+1 and then the following deductions are true.

16n—-28
(i) . d(v)=16q+4 (ii) Y. d(v) =4y° -4 (iii) D d(v )_—
veD® veDC veDC
1) Proof:Letl=1={1,,1,,1,, 1, e ..., 1} vVn= 5 be 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 if there is one to one correspondence between the
vertex set V and the interval family | where V={vy,Vo,V3,Va, ... ... Vn}t-
By Euclidean division algorithm, n =5q + r where r =0, 1, 2, 3, 4 and q is any positive integer, n is a number of vertices in G.
n-3

Suppose r = 3then we haven=5q+ 3= g =——

5
Case(i):wehave D={V,,,.V,, / meN,1<m<q}
D= {v Vg, Vigyrmmmennns 7V5qu,anz}
DES{VRVARVAR N Vyotand y =g+1
Then D€ ={V;,V,,V,, Vs, Vg, Vg eevvveneeen Vo Vpband e oy oy o5qe3-g-1m y° =4q+2
°=|D°|=4q+2
DdW)=d(vy) +d(v,) +d(v,) + et d(V,y) + d(V,)
veD®
=243+ 4+ 44, +3+2
= (44444444 ... +4+4)-6
=4(4q+2)-6
=16q+8-6
= 160 + 2
Y d(v)=16q+2
veDC
.. _ _ y© -2 —4,C _ =44° _
(i) > d(v)=16q+2=16 +2=4y°-8+2=4y°-6
veD®
Y d(v)=4y°-6
veD®
(iii) Y d(v) =160+ 2 = G(n 3) Lo 16n-48+10 16n-38
veD® 5 5
16n—-38
oy d(v )——
veD®

case (ii):We have D={V,, ,.V,, / meN,1<m<q}

D= {v Vg, Vigyemmemiinns ’VSq—Z’Vn—l}
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DEH{VARVAR VA, VsVt and y=q+1
LG DR VR VAR VAR VAR VAR VARV NooVpband e noy o ¢ oBqe3-q-1= y° =4q+2
. 7°=|D|=4q+2
(i) ch(v)= d(v) + d(v,) +d(V) + oot d(V,,) + d(V,)
- =24 3+4 44+ +4+42
=(4+4+8+ 4+ +4+4)-5

=4(4q+2)-5=16q+8-5=16q+3
oY d(v)=16q+3

veD®

C_
(i) 2 d(v)=16q+3=16[y y 2j+3=4y° ~8+3=4y°-5

veD®

Y dv)=4y°-5

veDC

(i) Y d(v)=16q+3=16

veD®

) Z dw) :16n—33

veD® 5

Case(iii):we have D={V,, ,,V, / meN,1<m<q]

n-3 16n—-48+15 16n-33
(_j+3: 5 5

D:{vg,vg,vlg, ........... ,vsqu,vn}
D ={V,, Vg, Vigcoveeeeenn Vys:Vyfand ¥ =q+1
Then D ={V;,V,,V,, Vs, Ve, Vyservvennennes Yy 05V} @nd
yc =Nn-y = yc =50+3-g-1= yc =49+ 2
- 7% =|D°|=4q+2
(i) D dw)y=d(v) +d(v,) +d(V,) + oot d(V,,) + d(V,y)
veD®
=243+ 4444, +4+3
=(4+4+4+4+ +4+4)-4

=4(4q+2)-4=16q+8-4=16q+4
ooy d(v)=16q+4

veD®

C_
(i) > d(v)=16q+4=16[y 2 2j+4=4y° —8+4=4y°—4

veD®
oY d(v)=4y° -4
veDC
(iii) Z d(v):16q+4:16(n;3j+4:16n—:8+20:16n5—28
veD®
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2) Practical Problem: Let |={ L g L L g, b g, 1o, g, 1y L, |13} be an interval family and let G be an interval

graph corresponding to an interval family 1 is as follows:

1 4 7 10 13

12

INTERVAL GRAPH G

Here n=13=5x2+3

This is of the formn=5q + rand theng=2andr=3.

If r = 3, then the Minimum dominating set Dis D ={v;, Vg, Vvis yor D={ V3, Vg, Vi, }Or
D ={vs Vg, Vi3 }, ¥y =3 since theorem 4.

a) Case(i): Suppose D={v3, Vvg,vy; } andy =3

and then DC = { V1, Vo, V4, Vs, Vg, V7, Vg, V10, V12 ,V13} and y ¢ -10
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2, d(v)=d(v) +d(v,)+d(v,) +d(Vs) +d(vs) +d(v;) +d (V) +d (vyo) +d () +d (vyy)

veD®
=2 +3+4+4+4+4+4+4+3+2
=34
=Y d(v) =34
veD®
(i)Y d(v)=16q+2= 16(2) + 2 = 32 + 2 = 34
veD®
=Y d(v) =34
veD®
(i) Y d(v)=47° 6= 4(10) - 6 = 40 — 6 = 34
veD®
=Y d(v) =34
veD®
16n-38 16x13-38 208-38 170
i dv)= = = = =34
( )ZD: V=" 5 5 5
=Y d(v) =34
veD®

b) Case(ii): Suppose D={vs, Vg,V }andy =3
and D®={ vy, Vy, Vi, Vs, Vg, V7, Vg, Vg, Vg ,Vis} and € =10

2, d(v) =d (%) +d(v,) +d(v,) +d Vs) +d (V) +d (v,) +d (V) +d () +d (v;;) + A ()

veD®
Z2+3+4+4+4+4+4+4+4+72
=35
oy dv)=35
veD®
(i) > d(v)=16q+3= 16(2) + 3 =32 + 3 = 35
veD®
oy d(v)=35
veD®
(ii) Zd(v)=4;/c—5= 4(10) -5=40-5=35
veD®
ooy dv)=35
veD®
. 16n-33 16x13-33 208-33 175
1T d(v)= = = = =35
( )V;é V) 5 5 5 5
ooy dv)=35
veD®

c) Case(iii): Suppose D ={vs, Vg, Vi3 randy =3

and then DC = { V1, Vo, Vg, Vs, Vg, V7, Vg, V10, V11,V12} and y c _ 10

D dv)=d(v,)+d(v,) +d(v,) +d (V) +d(Ve) +d(v;) +d(vg) +d (V;) +d (vy;) +d (v,)
veD®

=2+3+4+4+4+4+4+4+4+3
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(i) X, d(v)=160-+4= 16(2) + 4 = 32 + 4 = 36
Viid(v):%
("V)EDZCd(V)=4yC—4= 4(10) -4 =40 - 4 = 36
£Dd(v)=36

veDC

16n-28 16x13-28 208-28 1
(i) 2,40)= gy e e
ooy d(v)=36

veDC

Hence theorem 4 is verified.

E. Theorem5

LetlI={1,,1,,1,, I,}, VN =05 beany finite interval family such that every interval I,

i# {n—l n} intersect 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 = 4, then two cases will arise

a) Case (i): D:{VSm_z,Vn_z / meN,lﬁqu} and y =q+1 and then the following deductions are true.

(i)Y d(v)=16q+6 (i) Y d(v)=4/° -6 (iii)Zd(v)zg

veD® veDC veD®
b) Case (ii): D:{VSm_z,Vn_l I me N,lSqu} and y =q+1 and then the following deductions are true.

(i)Y d(v=16q+7 (ii) ¥ d(v)=4/° -5 (iii)Zd(v)=¥

veD® veDC veDC

1) Proof: Let 1={1,1,,1,, 1} Vn= 5 be 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 if there is one to one correspondence between the

vertex set V and the interval family | where V={vy,vo,V3,Va, ... ... Vn}t-
By Euclidean division algorithm, n =5q + r where r =0, 1, 2, 3, 4 and q is any positive integer, n is a number of vertices in G.
n-4

Suppose r = 4 then we have n =5q + 4 :>qu

Case (i):wehave D={V, ,V,, / meN,1<m<q}

D= {vg,vg,vlg, ........... +Vsq_2 ,VH}
DEEVARVARVARSRI Nos Vo, fand ¥ =q+1
C
Then D ={V;,V,,V,, Vs, Vg, V7 coveevennnns Vo1V, and

C

y'=n-y=>y"=5q+4-q-1= y°=4q+3
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. y°=|D°|=4q+3
(i) Do dWy=d(v) +d(v,) +d(v,) + et d(v,y) + d(v,)
veD®
=2+43+4+ 4+ +3+2
=(4+4+4+4+ . +4+4)-6
=4(4q+3)-6
= 16q + 12 -6
= 16q + 6
ooy d(v)=16q+6
veDC

C_
(i)Y d(v)=16q+6=16[}/ . 3j+6=4y°—12+6=4y°—6

VEDC
Zd(v)=4yc—6
veD®
(iii)Zd(v):16q+6:16(n;4j+6:16n5—64+6:16n—§4+30:16n5—34
VEDC

) z d(\/):16n—34

veD® 5

case (ii):We have D={V,, ,.V,, / meN,1<m<q}

D= {vg,vs,vls, ........... ’VSq—Z’Vn—l}
DESLVARVAR VAR Vo Voand ¥ =q+1
Then D% ={V;,V,,V,, Ve, Vg, Vs Vo,.V,}  and
¥y =n-y=>y°=50+4-q-1= 7y =4q+3
. y°=|D°|=4q+3
(1) Do dWy=d(v) + d(v,) +d(Vy) + cooorret d(V,,) + d(v,)
veD®
=243+ 444+ . +442
=(4+4+4444 .. +4+4)-5
=4 (4q+3)-5
=16q+12-5
= 16q + 7
ooy d(v)=16q+7
veD®

C
(i) X d(V)=16q+7=16[y y 3j+7=4y° _12+7=4y°-5

VEDC
Z d(v)=4y° -5
veD®
(i) Z d(v)=16q+7 :16(n—4j+7 :16n5—64 o7 :16n—(;4+35 :16n5—29
VeDC
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-29

2) Practical Problem: Let |={ (N A A O RO A S PO P P O i |14} be an interval family and let G be an interval

graph corresponding to an interval family 1 is as follows

1 4 7 10 13
——o o o0 X o0 °
° o0 o0 o0 o0 °
2 5 8 11 14
° o o o0 X °
3 A 9 12

INTERVAL GRAPH G

Heren=14=5x2+14
This is of the formn=5q + rand theng=2and r = 4.
If r = 4, then Minimum dominating set either D = { v, Vg, Vvip }or D ={vs, Vg, Vi3 }and y = 3 since theorem 5.
a) Case(i): Suppose D={vs, vg,v}andy =3
D= { V1, Vo, Vu, V5, Vg, V7, Vg, Vi, V11,Va3,Via} and 4 ¢ =11

2, d(v)=d(w) +d(v,) +d(v,) +d (v5) +d (vg) +d(v;) +d (vg) +d(vyg) +d (vyy) +d (vy5) +d (vy,)

=2+ 3+ A4+ 4+ 4+4+4+4+4+3+2
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(i) d(v)=16q+6= 16(2) + 6 = 32 + 6 = 38
veD®

Y d(v) =38

veDC®

(i)Y d(v)=47y°-6= 4(11) - 6 = 44 - 6 = 38

. 3 d(v)=38

veDC
16n-34 16x14-38 224-34 190
("')V;c V) 5 5 5 5
2 Y d(v)=38
veDC

b) Case(ii): Suppose D ={vs, vg,Vviz}andy =3
D°= { V1, V2, V4, Vs, Ve, V7, Vg, V1o, Vi1,Vi2,Via} and € =11
D, d(v) =d(v,) +d (V) +d(v,) +d (V) +d (V) +d(v;) +d (Vg) +d (Vo) +d (vp,) +d (vi,) +d (vy,)
veD®

=2+ 3+ A4+ 4+ 4+ 4+4+4+4+4+2

=39
5 2, d(v)=39
(i)VEDZCd(v)=16q+7= 16(2) +7 =32+ 7 =39
N 5 2, d(v)=39
(ii) ZDCd(V;)D=4yC—5= 4(11) -5 =44 -5 = 39

23 d(v) =39

veDC

~29 16x14-29 224-29 195

16n
(|||)V§gd(v): : : 5T E =39
~ Y d(v)=39
veDC
Hence theorem 5 is verified.
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