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Abstract

Let H be a graph with " vertices and € edges. A circular path P between two distant vertices is called a circular
distant divisor path, if circular length of P divides € the number of edges in the graph. We can construct a new
graph from H consisting of the vertex set same as that of H and two vertices are adjacent if they have a circular

distant divisor path in H. This new graph is called circular distant divisor graph of H and is denoted by CD(H )

In this article, constructions have been done, regarding circular distant divisor graphs of some standard graphs such
as path, cycle, star, wheel, complete and complete bipartite graphs. Moreover, family of corona graphs was studied.
When this circular distant divisor graphs concept was applied to the corona graphs, it was observed that sometimes
the new graph was also a corona graph and sometimes it was not a corona graph.
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Introduction

Throughout this article we consider (finite,
undirected, connected graphs without multiple
edges and loops.

H=(V,E) r,s

Let be a finite graph. Let be two

vertices of M- The circular distance between these
vertices is the sum of geodesic and detour

distances. This distance is denoted by cir(r, ). The
circular distance in graphs has a special
significance. It is useful, for example, in vehicle to
vehicle communication, automatic map generation
of user in an unknown places etc. Thus one can
reduce the journey time and fuel consumption of
vehicles etc [1].

In network theory, circular antipodal graphs are
useful to connect or disconnect the communication
between specific vertices [2-4]. Number theory has
a strong connection with Graph theory [5-7]. Using
the divisibility concept in number theory, the
followingconcept as introduced.

A path P between two vertices of H is called a

distinct divisor path, if length of P, I(P)’ is a

divisor of number of edges in H- Using this concept,
new classes of graphs, like distinct divisor graphs,

detour distant divisor graphs, distant divisor graph
of subdivision of graphs have been introduced [ 8,
9].

In the present article, we introduced a new concept
called Circular distant divisor graphs by
considering circular distant divisor path. A path is
said to be circular distant divisor path if the length
of the path divides the number of edges in H- In the
following, first we computed the circular distant
divisor graphs of some families of standard graphs
such as complete graph, cycle graph, wheel graph,
path graph, complete bipartite graph etc.

In the next section, we studied the circular distant
divisor graph of a double star graph. To our

. o St
surprise, these graphs are quite different for ~ ™",

when is a prime and not a prime number. Next we
studied relation between circular distant divisor
graphs and circular antipodal graphs and obtained
some results. Using this circular distant divisor
graph, some mutations have been carried out
regarding corona graphs of some standard graphs,
like complete graph, cycle graph, path graph, star
graph, double star graph etc.
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Circular distant divisor graphs

In this part we introduce the concept of circular
distant divisor graphs. For reader convenience we
look back at some basic definitions.

Definition 1. Let H be a graph with " vertices and

€ edges. A geodesic path, P. between two vertices
is called the distant divisor path if length of P
divides the number of edges €.

Definition 2. Let H be a graph with " vertices and
€ edges. A detour path, P is called detour distant
divisor path if length of P is divisor of €.

Definition 3. The circular distance between two
vertices 'S of H is defined as the sum of geodesic
distance and detour distance. This is denoted by
cir(r, s)

Now we introduce the concept of circular distant
divisor graph as follows.
Definition 4. Let H be a graph. The circular path P

c
is called a circular distant divisor path, if ") s a
divisor of number of edges €.

Example 5. Consider the graph H. shown in Figure
1, with 6 vertices and 8 edges. Look at the vertices

nand " Clearly =1 is the geodesic path and the

path h=1~% N5 a detour path. Thus the circular
path is of length is 4.

r 2

r4 Is
\\(6
Is

Figure 1. Graph H

As ©=8and 4 divides 8, this circular path is clearly
a circular distant divisor path.

Next, we define circular distant divisor graph of a
graph.

Definition 6. Let H be a graph with N vertices and

€ edges. The circular distant divisor graph, CD(H).

V =V(H)

of the graph H has the vertex set and

two vertices in D(H) are adjacent if there exists a

circular distant divisor path in H.

The following example illustrates the concept of
circular distant divisor graph of a graph.

Example 7. For the graph H. consider in Example
D(H).

is as
and rﬁ,

is the geodesic path and the
I€(P)=8

5, the circular distant divisor graph

shown below. Consider the vertices Is
clearly 5-l—f—T

5=~ ~h=B~T js detour path. Thus

and it is a divisor of number of edges of H- So there

exist a circular distant divisor path from B to .

Similarly, it can be checked that all edges of H are

in CD(H). Thus CD(H) is as shown in Figure 2.

I Iz

I+ &

I's
I's

Figure 2. Graph CD(H )

Remark 8. From the above Examples 5 and 7, it is

clear that H SCP(H). gyt in general this need not
be true, as shown in Example 29, below.

Circular distant divisor graph of some classes of
graphs
In this section we construct the circular distant
divisor graphs of some classes of graphs. We begin
with circular distant divisor graph of a complete
graph.

Theorem 9. Let <n be the complete graph with

n (2 3) vertices. Then we have

CD(K,)= Kna if niseven
" |K, if nisodd

Kn is a graph whose

" 5o that

Proof. The complete graph

. . . [P RN
vertices can be listed in order as ' 2’

)
the number of edges is (2 . Observe that
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cir (1.1 ) =n forall '* J-

Now, we complete the proof in two cases, namely

when N is even and odd.
Case1 M even.

When " is even, " is not a divisor of ) and

cir(ri ,rj) . .
hence is not a divisor of number of edges,
for all "' ) Thus there is no circular distant divisor

path between any two vertices of Kn. Thus in

CD(K")’ each vertex is an isolated vertex. Hence
CD(Kn ) =X,
Case 2 M odd.

)
When " is odd, N is a divisor of [2 and hence

dir(nny) |
is divisor of number of edges. Thus there is

a circular distant divisor path between any two

cD(K, ).

vertices of K. Thus, in any two vertices

are adjacent. Hence D(K“) is nothing but the

complete graph Ko
Next we will construct circular distant divisor
graph of a cycle graph.

Theorem 10. Let Cn be the cycle graph with

> . . . ..
n (_ 3) vertices. Then the circular distant divisor

graph of Co is isomorphic to the complete graph
K

n:

Proof. The cycle graph Coisa graph whose vertices

rl’ r2’..., rn

can be listed in order so that the number

cir(ri,r-)zn,

of edges is M- Now for all '# ) Then

cir(ri, rj) o
clearly divides number of edges ™ Then
there exists a circular distant divisor path between

CD(C“) each vertex is
CD(C,)=K

any two vertices. Thus in

n-

adjacent to every other vertex. Hence

Open problem 1. From Theorem 9 and 10, we can

n> 3

observe that, for any odd integer we have

CD(K,)=CD(C,) butK,,  C,. Thus characterize all
graphs for which CD(H,)=CD(H,) implies
H,=H,.

Next, consider the class of wheel graph.

Theorem 11. Let Wen be the wheel graph with "+1

I:)(Wl’”)is a

vertices for N23. Then we have
discrete graph with N+1 vertices.

Proof. Let Won be a wheel graph with vertex set

{for B 120 . Without loss of generality, assume
that " is adjacent to all other vertices. The number

W,
of edgesin " is 2N,

o, i Tj eW, p,

. . r,r
Consider the vertices where "' ) are

two arbitrary vertices. Then cir(fo, )= n+1. If

cir(ri,rj):n+1 and if iy T

cir(ri, rj)=n+2.

r,r .
"I are adjacent then

are not adjacent then None of
these circular distances divide the number of edges

2. Hence there is no circular distant divisor path

D(W,n)

Hence

. W, . C
between any two vertices of ~“". Thus in
each vertex is an isolated vertex.

CD(W, ;)= Knaa.
Next, we look at the circular distant divisor graph of
path graph.
Theorem 12. Let 'm be the path graph with N
vertices, where n= 4. Then we have
CD(Pn); -Kn |-f nl.seven'

cyclic graph if nis odd

Further CP(P2) = K2 CD(Ry) =Ry,

Proof. The path graph Prisa graph whose vertices

I

can be listed in order as™ 2™ such that the

edges are {rir”l} where =123 1=L gonce the
number of edges is N1 There is a unique path

between any two vertices and hence
D(r,s)=d(r,s).

- cir(n,r;)=2,
Now for "=2 we have €=1 and (5.1;) S0

there can not be circular distant divisor path. Hence
CD(R,)=Ka.

cir(ri r

J):20r4.

Now for "=3" we have €=2and
So there exists a circular distant divisor path when

cir(ri r-):2,

. r fq.
i.e, between ' and 'i+'Thus

CD(Ry)=Ps.

Now let us construct the graph CD(P")for n =4
this will do in two cases, namely, " is even and odd.
Case 1 Suppose "is even.

In this case there exists "1 odd number of edges
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cir(r, 2 j—i
in ™ and ( ' ’) 11=11 is an even. So there is

. . . . r
no circular distant divisor path between i and ]

forall " I 1#J Hence CD(FR,)= K”.

Case 2 Suppose " is odd for N 5.

In this case, let the vertices of P be
ril r21 Y rL{LI rnﬁﬂ_l rL+31"'1 rnfll rn
2 2 2

and the number of edges,n_l even. Further

cir(r, ri)=2(j—i
( : ‘) (i-1) is always an even number for all

li<j=n Clearly 2 and N-1 divides number of
edges.
As 2 divides "—lthere exists a circular distant

ri ' Iri+l for

divisor path between the vertices
1<i<n-1.
Next, since N~1lis a divisor of itself, there exist a
circular distant divisor path between any two
n-1 ,. .
| - -)
vertices such that 2
1SI<J=N Thys the circular distant divisor paths

=

G, T
el for all
=T o —Toas Tosg =T

are from 2 2 2 2

Further if any integer™ other than 2 and " -1

dividesn_l' there exist a circular distant divisor

. h,r
path between any two vertices '’ 'such that

m ..
—=(]-1 . .
2 (i-1) for all 1=1<J=N Thus some of the

circular distant divisor paths are of the from

B=Tozs B =nego s Tnt =Fam-20 o =Fams Tt =Fame2o ™ Pon-m-2 =fove Tonm =
2 2 2 2 2 2 2

CD(PR,)

Next, we claim that
n+1

2 and M+1(provided Mdivides"—1). We can
prove that the claim as follows. Clearly we can see

contains cycle of length

n+1,
that CD(R) has the following cycles of length 2
R T A AP R ¥
2 2 2
R R S e P el o
2 2 2 2

etc.,
Next, we have the cycles of length M+1 as follows:

== =Thn2 =Tmig =Tmee =~

2 2 2
f=l="="Tn2 = Tmia = Tms ="~ N2

2 2 2 etc.,

Thus we conclude that CD(R.). is a cyclic graph.

Next, we construct the circular distant divisor
graph of star graph.

Theorem 13. Let St be the star graph with N+1

vertices. Then we have

Ky i1 if n=1(mod 2)
CD (Stnl 1) =) Ky if n =0 (mod 4)
St, ; ifn=0(mod 2) but n#0(mod 4)

Proof. Let {fo 0 1y} be the vertex set of the

star graph St with adjacent to all other
vertices. Clearly this graph has " edges. Further

d(r,1)=1 D(1, 5 )=1; d(.1j) =2,

nd cir(r,,r]) 4.

and

D(r r

L) =2 Hence & (o) =2

CD(St . . .
Now let us construct ( ”'1). This we will do in
three cases as follows:

Case 1 Suppose " is odd

In this case, clearly the circular distances

cir (1, ) =2 and C|r(r,,rJ) 4 are not divisors of ™

the number of edges. Thus there is no circular
distant divisor path between any two vertices. Thus
CD(St, )= Kna.

Case 2 Suppose " is a multiple of 4.

In this case, both the circular distances C|r(r0 o ) =2
cir(ri,rj):4 o n

and are divisors of " the number of

edges. Hence there exists a circular distant divisor

. CD(St, ;)=
path between any two vertices. Thus ( ”*1)

K

Case 3 Suppose N is a multiple of 2 but not a
multiple of 4.

n+1

Gir(,5)=2 S the only divisor of ™

path

In this case,
hence there exists circular distant divisor

i1<i<n Hence

between " and

CD(st,,)=st,,

any

K
Next, we look at the complete bipartite graph = ™"
First we deal with the case where M<N-M=N c3se
will be dealt separately.

K
Theorem 14. Let ™" be the complete bipartite
graph with M+N vertices and M <"- Then we have
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K if mnis multiple of 2mand 2m+2

m+n

CD(K ) K, +Kn if mnis multiple of 2m but not of 2m+2
" 71K, UK if mnis multiple of 2m+2 but not of 2m

K  if mnis not multiple of both 2m and 2m+2

; ; Km n
Proof. In the complete bipartite graph, ‘", the
vertex set can be split into two sets

U=t ) and V=S ) such that
each edge will have one end vertex in U and the
other in V- This graph has M+N vertices and ™
edges.

Km,n

In ' we observe, that (see theorem 3.6 in [1] ).

cir(ri,rj):Zm, forl<i<j<m.

cir(ri,sj):Zm, forl<i<m,1<j<n.

cir(si,sj):2m+2, for 1<i<j<n

Thus to construct the circular distant divisor graph,
we need to check that the numbers 2Mand 2M+2
are divisors of M or not.

Case 1 Suppose MN is a multiple of both2M and
2m+2.

In this case, clearly 2M and2M+2 divides MN- So
there exists a circular distant divisor path between

CD(Kp 0 )-

any two vertices in Hence

CD(Kpn,n) = K-

See Example 15, below.

Case 2 Suppose MN is a multiple of 2M but not
2m+2.

In this case, clearly 2m s divisor of M but not
2m+2. g there exists a circular distant divisor

r

i to f

r; S:. .
path from I and from i to " There is no

circular distant divisor path from Sito *iforall I+]:

i J. Hence CD(K,,)=K, +Ka.

See Example 16, below.
Case 3 Suppose ™ is a multiple of 2M+2 but not
2m

In this case, clearly 2m+2 s a divisor of M- So

Si

there exists a circular distant divisor path from

to °i for all WJi1#] and an NS
CD(K, )= K, UKn.

are isolated

vertices. Hence
See Example 17, below.

Case 4 Suppose M is a not multiple of both 2M and
2m+2.

In this case, clearly 2M and 2M+2 does not divide
mN. So there does not exist circular distant divisor
_ _ _ CD(Kp )
path between any pair of vertices. So in

CD(K. )= Kmn.
each vertex is an isolated. Hence ( m'”)

See Example 18, below.

CD(K =K, =Kg.
Example 15. For Kag: ( 2*6) 246 = 18

CD(Kj¢)= Ky +Ks.
Example 16. For Kas ( 3’6) 3t hRe

CD(K, 5 )= Ky UK
Example 17. For X ( 213) 32

CD(Ky g )= Kass = K.
Examplel8. For K5 ( 2,5) 215 = K7

Next, we have the following.

Theorem 19. Let Kinm be the complete bipartite
graph with 2M vertices. Then we have

Kan
K2m

; ; Kin,m
In a complete bipartite graph, ™™,
set can be split into two

if mis odd
if miseven

1

CD(K, )

the
sets

Proof.
vertex

U=1{6 % T ang V = {51820 S} so that each
edge will have one end vertex in Y and the other

. . K .
in V- Note that in ™™, we have 2M vertices and

Km,m

2
M~ edges. Further observe that in we have

cir(ri,rj) cir(ri,sj)z cir(si,sj) -om
(see theorem 3.6 in [1]).
To construct the circular distant divisor graph, we

need to check that only the number 2M is divisor

for 1§i,j£n

of M or not.

The cases when M is odd and M is even will be
dealt separately.

Case 1 Suppose M is odd.

2
In this case, 2M does not divide M So there does
not exist circular distant divisor path between any

D(K""m). Thus all the 2M vertices
CD(K, )= Kan

. . C
two vertices in

are isolated. Hence
Case2 Suppose M is even

2
In this case, 2M divides ™"+ So there exists circular
distant divisor path between any two vertices in

CD(Km'm). Hence D (K ) = Kan :

Circular distant divisor graphs of double star
graph
In this section, we construct the circular distant
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divisor graphs of double star graphs. First we

D(St . .

construct ( ”'”'1) when" is a prime number.
Next, we deal with non-prime numbers. We begin
with

St

Theorem 20. Let ~ P! be the double star graph,

. . CD(St .
where P is a prime number. Then ( """1) is

isomorphic to St p.s for P>3 For P=3: we have

CD(St . ;
( 3,3‘1) is the graph having vertex set same as

that of St and edge set consisting of all the edges

of St and all the edges joining degree 2 vertex

—2 CD(St

and the pendent vertices. For p=2 ( “'1) is
nothing but K.

Proof. Let P be a prime number greater than 3 and

Sty p.1

consider the double star graph, Suppose

St
that  the set of ( P p'l) is

{ro}u{rl, L) rp}U{Sl,Sz,---.Sp}

vertex

and edge set is
{el’ezl...,ep}u {fl’ fzi..., fp}

fi=1s

& = Iofi

where and

. Thus in this graph number of vertices is
2n+1 and that of edges is 2"

Observe that in this graph various circular
distances are as follows:

cir(r,r)=cir(r,s)=2,Vi

cir(ro,si):cir(ri,rj):4 Vi j.

cir(ri,sj):G and cir(si,sj)=8 Vi j.

Among these distances only 2 divides the number
of edges, because " is prime greater than 3. Thus

there exist circular distant divisor paths from 0 to

 and from ' to Si* Further we do not have

circular distant divisor paths between other edges
CD(St, ,,)=St

p.p.1 p.pl for N>3.

(as "is prime). Thus

St , ) .
331" various circular

We observe that in
distances are given by
cir(r,,r)=cir(r,s)=2Vi
cir(r,,s,)=cir(r,r)=4 Viz j.

cir(r,s;)=6 cir(s;,s;)=8 Vi=j

and
From the above distances, we can see that only 2
and 6 divide 6 which is the number of edges of

Sty 54. CD( St T S
331 Thus in ( 3‘3’1> " and 7 are adjacent

for "1=1233nq it also contains all the edges of
E(CD(St

St“'l. Then ( ( 3’3'1)) consists of all edges of

St

%31 and all the edges joining degree 2 vertices

D
and the pendent vertices. Thus ¢ (St3'3'1) isa (7,
12) graph shown below.

S1

’l\ )
|

S2

CD|( st
Figure 3. Graph ( 3'3'1)

St
Since the double star graph =~ 22!is isomorphic to
CD(Sty 1)

the path graph P4, we have is

isomorphic to the discrete graph K4 (by Theorem
12, above).

Next we construct the circular distant

n,1

. St . .
divisor graph of ~™"*, when " is not a prime

number.

St
Theorem 21. Let ~""!be the double star graph,
where " is not a prime number. Then the circular
CD(St
distant divisor graph ( ”'”'1) is isomorphic to
Konio jf N jsa multiple of 12.

St”’”’lu{rosi'nrj'sisj}’ if " is a multiple of 4 but

not a multiple of 12.
Stn‘nvlu{risj},

Stont u{ros- Lr;

if M is a multiple of 3 and N>6.

v ’}’ if Nis not a multiple of 3.

Sthnir i .
"Ml if Nis product of two primes greater than 3.

nn,1

Proof. In the double star graph, St , we observe

that various circular distances are
cir(r,,r)=cir(r,s)=2 Vi.
cir(r,,s,)=cir(r,r)=4 Viz j.
cir(ri,sj):G andCir(si’sj):s Vi j.

Now we check, whether the circular distances 2, 4,
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6, 8 are divisors of number of edges 2" or not.

When " is a multiple of 12, the above all circular
distances are divisors of 2N- So there exist circular

distant divisor paths from Dtofi, itoSi, 0to"

I or .S T .
ito 1, i to °1 and from 5 to *I" Thus there is an
edge between each pair of vertices. Hence
CD(Stn n, 1) Kanat

When " is a multiple of 4 but not multiple of 12,

cir(r.,s: |= . ..
( ' ’) does not divide 2" and the remaining
circular distances are divisors of 2" So there exist

circular distant divisor paths from 0 to fi'fi to Siv

% to S to "I and from S to °)’ Thus there is an
edge between any pair of these vertices. Hence

CD(Stn’n’l)z Stn’nylu{ros il SiS; }

When " is a multiple of 3 and " is greater than 6,

the distances AT (%:5)=4 cir(r, ;) =4, cir(s;,s;) =8

do not divide 2" and all the remaining distances
are divisors of 2N- So there exists circular distant

: TP
divisor paths from 0 to fi+fi to Si and from i to 7
Thus there is an edge between these vertices.
Hence CD(Sty, 0.1 ) = Sty .0 U{Es; |-

n=6, all circular distances are divisors of

cir(si,sj):&

For

12=2n, except

CD(Stﬁ,ﬁyl)zStﬁy@1 u{ros hirj, 5S; }

cir(r,,sj) 6,

Hence
When "N

cir(s;, .. ..
( ' ‘) do not divide 2" and remaining all are
divisors of 2N So there exist circular distant divisor

is not a multiple of 3,

paths from 0 tofi'Ti to %' to % and from " to
Thus there exist an edge between these vertices.
Hence CD(Stn’M) =St u{rosi , rirj}.

When " is a product of two primes and "~ 3, only

C'r(ro’ ) 2, CIr(r,,s) 2 are divisors of 2" and

remaining are not divisors of 2N So there exists

circular distant divisor paths from 0 to i and from

i to Si. Thus there exists an edge between these

CD( St = St .
vertices. Hence ( ”’”'1) n.nl

Corona graphs and circular distant divisor graphs
In this section, we construct the circular distant

divisor graphs of some classes of corona graphs.
We begin with the study of the structure of corona
graph of complete graph

N
Theorem 27. Let X0 be the corona graph of

complete graph with 2" vertices. Then we have

K, if n(n+1)isa multiple of 4 and nis odd
nK, if n(n+1)is amultiple of 4 and nis even
CD(K;)={ K,+Ko if n(n+1)is not a multiple of 4 and nis odd
K if n(n+1)is not a multiple of 4,2n,2n+4,2n+8
K, if n(n+1)isa multiple of 4 and 2n+8
K+
Proof. In the corona graph of complete graph, "’

let %" be the vertices of Kn and let
S1:52:7+5n pe the pendent vertices attached to
n,b,r

n respectively. Then we can see that

Cir(rl’r]) n’f anlSI;tJSn

C|r(r,s)= : 1<i<
e for all 3028
CII’(I’,,SJ) all]_<|;tJ<n

n+1
Ko 2n ; 2
Observe that ™ has 4N vertices and edges.

To construct the circular distant divisor graph, we
need to check whether the circular distances 2, 1,
N+2 and N+4 are divisors of the number of edges
or not.

Case 1 Suppose n(n+1) is multiple of 4 and " is

odd.

In this case, n(n+1)
n(n+1)/2=0(mod 2)

n(n+1)/2=0(mod n).

is multiple of 4 implies
and "Nis odd implies
So only 2 and " divides
n(n+1)/2. So there exists a circular distant divisor
path from " to "I forall 1"1:1# ] and from i to S
forall | in D(K;)' Hence CD(K;)E K'T.

See Example 28, below.

Case 2 Suppose n(n+1) is multiple of 4 and " is

even

In this case, n(n+1) is multiple of 4 implies
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n(n+1)/2=0(mod 2). So only 2 divides n(n+1)/2. So

there exists a circular distant divisor path from fi

. CD(K')=nK,.
to Si forall i- Hence ( ") 2

See Example 29, below.

Case 3 Suppose n(n+l) is not multiple of 4 and " is

odd.

In this case, " is odd implies n(n+1)/250(mod n).

n(n+1)/2.

So only N divides So there exists a

_ ri
circular distant divisor path from ito I and
- _ CD(Ky )= K, +Kn
remaining all are isolated. Hence
See Example 30, below.

n(n+1) is not multiple of 4, 2N,

Case 4 Suppose
2n+4, 2n+8.
In this case, clearly no circular distant divisor path

. . . - CD(Ky),
exists between any pair of vertices. So in

o CD(K;);Rn.

each vertex is isolated. Hence
See Example 31, below.

1) is multiple of 4 and 2n+8.
n(n+1)/2=0(mod 2)

Case 5 Suppose n(n+

In this case, clearly and

n(n+1)/2=0(mod n+4).
n(n+1)/2.

Hence only 2 and "+4 are

divisors of So there exists circular

distant divisor path from i to % and from 5 to °J

CD(K;);K;.

Thus See Example 32, below.

CD(K; )= Kj;.
Example 28. For Ks, ( 3) 3

Example 31. For

K& CD
Example 32. For "8

Next, look at circular distant divisor graph of
corona graph of a cycle graph.

Theorem 33. Let Ca be the corona graph of cycle

(n>5)

vertices. Then we have

b e
is isomorphicto "n-

graph with 2N
cp(c;

CD(C5 ) =K

Further we have and

CD(c;);2K4+4K2.

Proof. In corona graph of cycle graph, Ca , let

! be the vertices of C and let S be the
1 1<i<n.

rl’ r2,...

pendent vertex attached to " for al

N
Observe that Cn has 2N vertices and 2" edges and
furthermore, the various circular distances are

S,Si|=n+4 Vi=#j, -
i ,) J for 11 1,2,---,n.
To construct the circular distant divisor graph, we
need to check the numbers 2, ", "+2 and "+4 are
divisors of number of edges or not.

+
n=3, Cs is 6. Now

For number of edges in

cir(n.r) =3, cir(r,s,) =2 Hence CD(CQ); K.
n=4, . Cf .

For number of edges in “4 is 8. Now

Cir(ri,r-)=4,cir(ri,si):2 and Cil’(Si,Sj)=8. Hence

CD(C});2K4+4K2.

D(C}),
Now we construct ( “) when N=5.

. D(Cy) «an .y
Since the number of edges of is 4N and it is
a multiple of 2 and " there exists a circular distant

h; h; S

.. I; .
divisor path from " to ! and from i to * in

CD(C/}).

( ”) Further 2" is not a multiple of "*+2 and
n+4. So there is no circular distant divisor path
I CD(C; )

i to S

S ' S
from } and from > to ). Hence

~ +
=K.

See below Example 34.
+ CD(C{ )= K{.
Example 34. For Cs, ( > ) >

Next, we consider the corona graph of a path graph.
Theorem 35. Let R be the corona graph of path

graph with 20 (n=2) vertices. Then we have
CD(Ry)=Kan
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P+

Proof. In corona graph of path graph, "' let
0% T be the vertices of M and let S be the
pendent vertex attached to i for all 1=i<n.

N
Observe that T has 2N vertices and 21-1 edges.

P+
In 'n we observe that

cir(r,r)=2]i-j|Vi#j.
2,Yi.

cir(r,s;)=
—242|i—j| Vi#].

)
cir(si,sj) 4+2[i-j|Vi=], for W1=L12,-n

Now the circular distance between any two vertices

cir(ri,sJ

N
of M is an even number, but number of edges is

2n-1 " which is not a multiple of any even number.

So there is no circular distant divisor path between
_ CD(Ry )= Kan.

any two vertices. Hence

Next, we pay attention on corona graph of a star

graph.

St
Theorem 36. Let ~"! be the corona graph of star
graph with 21"+2  vertices. Then we have
CD(Strtl)E Kan+2.

Stl":’,l’

Proof. In corona graph of star graph, let

rO lrll r21“'1 r-n

i Stt
be the vertices of "l and let

S0:%1:52:°" 5h pe the pendent vertices attached to

Iy, 0, Gy, T _ St*
0+ 720" respectively. Observe that ~ ™! has

2n+2 yertices and 2n+1 edges. Now , we have
cir(r,r)=cir(r,s)=2,Vi

cir(ri,rj)zcir(so,ri)=4 Vi ]

cir(ri,sj)zcir(so,si)=6 Vi j.

cir(s;,sj)=8 Vi=]j, foph i =120

Now the circular distance between any two

. Stt
vertices of ~ ™!
2n+1

is an even number, but number of

edges ' is not a multiple of any even number.
So there does not exists any circular distant divisor
path between any two vertices. Hence

CD(Strtl) = Kans2.

Finally, we have

Sty
Theorem 37. Let ~™"! be the corona graph of
double star graph with 47+2 vertices. Then we

have CD(Strtn,l)ERzmz.

Proof. In the corona graph of double star graph,

Stant let {ro}u{rl,rz,---,rn}u{sl,sz,---,sn}be the

. St
vertices of >™ and let lorhla e lns My My, m,
be the pendent vertices attached to o.M, 12,

+
o 10,81,S, 7, S Stn,n.l’

n respectively. In we observe
that the circular distance between any two vertices
is an even number. But the number of edges in

Sth oL, . L
nnltjs 4N+l which is odd. So there does not

exists any circular distant divisor path between any

i CD(st,, = Kans2.
two vertices. Hence ( “~“11) n+

Conclusion

In this work, construction of circular distant divisor
graphs have been constructed. We constructed
circular distant divisor graphs of families of graphs
and also constructed circular distant divisor graphs
of corona graphs of some families of graphs.

In future work, we want to study construction of
circular D—distant divisor graphs and establish the
relation between circular distant divisor graphs
and circular D—distant divisor graphs. Further we
may study the properties of circular D—distant
divisor graphs.
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