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Abstract: Let G (G,i) be the family of geodetic sets of the graph G with cardinality i and let g, (G,i) = | G (G,i)|. Then

the geodetic polynomial G (G, x) of G is defined as G (G, x) = ZL‘;“;)('G) ge (G, i) x' where g(G) is the geodetic number

of G. A graph G for which two vertices of a graph are said to be radial to each other if the distance between them is equal
to the radius of the graph. The radial graph of a graph G, denoted by R(G), has the vertex set as in G and then two vertices
are adjacent in R(G) if and only if they are radial to each other in G. In This paper we have determined the radial graph of
bistar graphs. The geodetic polynomials and detour geodetic polynomials of bistar graphs are derived and some important

results are proved.

Keywords: Distance, Detour geodetic polynomial, Geodetic polynomial, Bistar graph, Radial graph.

AMS Classification: 05C12, 05C60, 05C75

1. INTRODUCTION

In this paper we discuss only finite simple and
connected graph.  For basic graph theoretical
terminology we refer [1]. In [5] the concept of radial
graph R(G) is introduced and the characterization
for R(G) is proved . The concept of Geodetic
polynomials of a graph using Geodetic sets of a
graph are introduced in [8]. Geodetic polynomial,
Detour geodetic polynomial of some radial graphs
are discussed in [6]. Here we have derived some
results, on radial graph of bistar graphs and geodetic
polynomial, detour geodetic polynomial of bistar
graphs .

1.1. Preliminaries

For a graph G, the distance d(u,v) between a pair of
vertices u and v is the length of a shortest path
joining them. The eccentricity e(u) of a vertex u is
the distance to a vertex farthest from u. The radius
r(G) of G is defined as the minimum eccentricity of
all the vertices of G and the diameter d(G) of G is
defined as the maximum eccentricity of all the
vertices of G.

A graph G for which r(G) = d(G) is called a self
centred graph. Two vertices of a graph are said to be
radial to each other if the distance between them is
equal to the radius of the graph. The radial graph of
a graph G, denoted by R(G), has the vertex set as in
G and then two vertices are adjacent in R(G) if and
only if they are radial to each other in G.

2. RADIAL GRAPH OF BISTAR GRAPHS

In this section we discuss radial graph of bistar
graphs and proved some theorems for finding the
radial graphs of bistar graphs .

2.1 Definition

The Bistar graph B,, graph with 2n+2 vertices
obtained by joining the centre(apex) vertices of two
copies of complete bipartite graph K;, by an edge.
2.2 Example

The following is the example for bistar graph Bg .

Vi Vg
B“ :
v
v 7 v Vg
v; Ve Vi Vis
v
R 11
Viz

Theorem 2.3

Let B,, be bistar graph with 2n+2 vertices
. Then the radial graph of bistar graph B, is Ky+q U
Ky degree n-2n = 3.(i.e) R(Bpp) = Kns1 U Kpsg
Proof:

Let us prove the theorem by induction on
the number of vertices of B, .

Case (i) Let n=4 then B,, is a bistar graph
with 10 vertices and it will be of the form,

. v
By, : L Ve
Vi
d//:;;7\[\\\‘5 ‘//;;7ﬂi;\\‘vm
vy
V.
3 v, Vi Y,

The radial graph of the bistar graph B, 4 is
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The radial graph of bistar graph contains
two copies of complete graph with 4 vertices. Hence
the radial graph of the bistar graph is Ks U Ks.

Let n=5 then Bss is a bistar graph with 12
vertices and it will be of the form

From the above radial graph of bistar graph
is the union of two copies of complete graph with 6
vertices. Hence the radial graph of bistar graph is Kg
U Kg.The theorem is true forn=4 and n=5.

Let us assume that the theorem is true for all
bistar By.1 1 graph with 2n vertices . (i.e) The radial
graph of the bistar graph B.1n1 is Kn U K.Now we
prove the theorem for bistar graph with n vertices.

Let B,, is the bistar graph with 2n + 2
vertices, it is of the form

Vi
Vo2
Bn,n : Vn+2 v2n+1
Vn+3 !/ vln

------

From the above radial graph . The vertices
of the radial graph of bistar graph is splitted into two
sets of wvertices  {V,,V3,V4,....... Vi1 + and
{V1,Vni2,Vni3,.-.Vons2 310 the first set ,all the vertices
are adjacent to other vertices of the set. They make
the complete graph with n+1 vertices. In the second
set all the vertices is adjacent to other vertices.So
they also make a complete graph with n+1
vertices.Hence the radial graph of the bistar graph
Bn,n is Kn+1 Y Kn+1A

3. GEODETIC POLYNOMIAL OF BISTAR
GRAPHS

In this section we discuss geodetic polynomial of
bistar graphs

3.1 Definiton

Let G (G,i) be the family of geodetic sets of the graph
G with cardinality i and let

ge (G, 1) = |G (G, D). Then the geodetic
polynomial G (G,x) of G is defined as G (G,x) =
ZLZ(Z)('G) ge (G,i) xt where g(G) is the geodetic
number of G.

Theorem 3.2

The geodetic polynomial of By, is G (Bnn X
= x?" (x + 1)2

Proof.
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Let B,, be a bistar graph with 2n+2 vertices
.Without loss of generality we choose n> 3.

Let X = {v,v,, Vg, Vans2}- IN the bistar graph
there are 2n pendent vertices occur. The only
geodetic set with minimum cardinality is 2n in X.
Therefore g, (Bnn, 2n) = 1.The geodetic set with
cardinality 2n+1 in X is are g, (B, 2n+1) =
2C 1. ge (Bun2n+2) = 2C,.

Therefore

G (Bun x) = x*"4+2nC; x*™ + 2nC, x?"*2,

G (Bynx)= x*" (x +1)%

3.3 Example

Let B4, is the bistar graph with 10 vertices.

. v
By, ¢ 1

ge (Basa ,8) ={ V2 V3 V4 V5 V7 Vg Vg V1o }
Ge (Baa,9) = { (V1 V2 V3 Vi Vs V7 Vg Vg Vg ),
(V2 V3 V4 Vs VgV7 Vg Vg V1o ) }
e (Ba4,10) ={ (V1 V2 V3 V4 Vs Ve V7 Vg Vg Vig ) }
V)|
G (Byax) = Z Ye (34,4: i) x!
i= g(G)
G (Byax) = x'2 +2x13 4+ x|
The geodetic polynomial of B, , is
G (Byax) = x'24+2x13 + x4 |
Theorem 3.4
The geodetic polynomial of radial graph of bistar
graphs is x2"+2,
(i) G (R(Byp) x) = x?"*2,
Proof
Let B, be a bistar graph with 2n+2 vertices.
since. R(Byn) = Kpi1U Kpyyg ,and

g (Kn+1 ,X) = xn+1-
g (R(Bn,n)lx) = g (Kn+1 ,X) ' g (Kn+1 ,X)
= xNt1 4ntl
=  yx2ntz

G (R(Bpp) x) = x2m2,
4. DETOUR GEODETIC POLYNOMIAL OF
BISTAR GRAPHS

In this section we find detour geodetic
polynomial of bistar graphs
4.1 Defintion
Let D G (G,i) be the family of detour Geodetic sets of
the graph G with cardinality i and letDg, (G,i) =
IDG (G, 1)]. Then the Detour geodetic
polynomial DG (G,x) of G is defined as

DG (G,x) = L&) Dge (G,i) x! Where
dyg(G) is the Detour number of G.
Theorem 4.2

The Detour geodetic polynomial of the bistar graph
Bnn isn?(x? + x3).
i.e DGBnn.X) =n?(x? + x3) ,n>2
Proof:
In the bistar graph B,, has 2n+2 vertices, n > 2. It
has 2n pendent vertices and 1 cut vertex.
Let X = {vy, v, V3, Vynsa}. There is n?
geodetic sets with cardinality 2 in X , and n?
geodetic sets with cardinality 3 in X. dy(G) =2 ,
dg’(G) =3.
Hence the detour geodetic polynomial of the bistar
graphis n?(x? + x3),n=2.
i.e DG@Bny.X) =n%(x? + x3) ,n>2.
Theorem 4.3
The Detour geodetic polynomial of radial graph of
2 2
the bistar graph B, is n(n+1)” x*
2 2
ie DG R(By) x) =k x*
Proof
Let B, be a bistar graph with 2n+2 vertices. Since
R(Bn ,n) = Kn+1U Kn+l
DG (R(Bnn) X) = DG (Knt X).D G (Kniy X)
= (n+1)Cx%. (n+ 1)C, x?
_ nm+1)x?  nn+1)x?
- 2 ' 2
1: n?(n+ 1)%x*.

,n>2.

D G (R(Bn,n) X)
4.4 Example
Let B; 3 is the bistar graph with 8 vertices.

Vq Vs

v, Ve Vg

Vs

DS]_: { Vo ,Ve}, DSZ = { Vo ,V7}, DSg = { Vo ,Vg} ,
DSy ={ V3 ,Ve}, DSs = { v3,v7}, DSg = { v3,Vg},
DS;={ V4 ,Ve}, DSg={ V4 ,ve} DSg={vy,v7},
DSio={V2,Vs5 Vs } DS11 ={V2,Vs5 ,V7 },
DS1={V2,Vs5 Vg } DSi3={ V3,5 ,Ve},
DSy ={Vs,Vs5 ,v7 } DSis={V3,vs ,Vg }
DSlG = { Vy ,V5 ,V6 }. DS]_7 = { V4 ,V5 V7 }’
DSig={Vs,Vs5 V5 }
Dge (B33,2) = {{ v2 Ve}.{ V2 v} { V2 Ve} ,
{vs.Ve} { Vs, vi3{ Vs, Ve}{ Vs, Ve} { Vs ,Ve},
{Vsvi}}
Dg. (B33 3) ={{v2,vs Ve }{V2,V5 V7 }
{v2,vs ,vg } {vs,vs v} {Vs,v5,v7}{Vs,v5,vg}
{vavs v} {Va,vs,v7}{Vs,vs V5}}
dg(Bs3) =2 ’d9+(33,3) =3
Detour geodetic polynomial of bistar graph Bs 3 is
DG (Bszx)= Z%:z Dg. (B3,3' i) x!
DG (B33, x) = 9x% 4+ 9x3
The detour geodetic polynomial of bistar graph Bs 3
IS

D G (B33, x) = 9x? 4+ 9x3.
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5. CONCLUSION

Thus in this paper radial graph of bistar

graphs and geodetic polynomial, detour geodetic
polynomial of bistar graphs have been studied.
Further we can find the geodetic polynomial and
detour geodetic polynomial of other graphs.
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