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Introduction

Let ¢ = (V,E), be afinite, undirected, connected graph with no loop or multiple edges. The order and size of (7 are denoted by
‘v' and ‘g' respectively (p = |17 | and g = | E[). For basic graph theoretic terminology, we refer to [1, 2, 3]. Graph labeling [4] is a
strong relation between numbers and structure of graphs [3] A graph labeling is a bijection ‘f” from a subset of the elements of a
graph to the set of positive integers. The domain of ‘£’ is the set of vertices, for vertex labeling and for edge labeling the domain of
‘f is the set of edges. A useful survey to know about the numerous graph labeling methods is given by J. A. Gallian [5]. The origin of
labeling can be attributed to A. Rosa [6] or R.L. Graham and N.J.A. Sloane [7]. A vertex labeling [4] of a graph is an assignment fof
labels to the vertices of 7 that induces for each edge 111 a label depending on the vertex label f{1) and f{17). The two important
labeling methods are called graceful and harmonious labelings. Cordial labeling is a variation of both graceful and harmonious
labeling [8]. The concept of cordial labeling was introduced by I. Cahit [8].
Definition 1.1: If the vertices of the graph are assigned values subject to
certain condition(s), then is known as graph labeling
Definition 1.2: Let 7 = (V, E') be a graph. A mapping f: V' (&) — {0,1}is
called binary vertex labeling of ¢ and f(1) is called the label of the vertex ¢» of ¢ under f.For an edge e = uv, the induced edge
labeling f «: E (G) — {0,1}isgivenby f = (&) = |f(u) - f(v)]. Let v#(0) and v (1) be the number of vertices of  having
labels 0 and 1 respectively under f. Let g-{0) and &7 (1) be the number of edges having labels 0 and 1 respectively under f «.
Definition 1.3: A binary vertex labeling of a graph ¢ is called a cordiallabeling, if |'r:1f (o) — Vg (1)] =1and
les(0) — e¢(1)] = 1. Agraph ¢ is cordial, if it admits cordial labeling.
Main Results

Sundaram, Ponraj and Somasundaram [9] have introduced the notation of prime cordial labeling and proved that some graphs are
prime cordial. R. Varatharajan , S. Navaneethakrishnan and K.Nagarajan [10] introduced divisor cordial labeling and they have proved
that some graphs are divisor cordial [11].Motivated by the concept of prime cordial labeling and divisor cordial labeling, we
introduced a new cordial labeling called separation cordial labeling [12]. In this paper, we prove some star and bistar related graphs

such as subdivision of star, subdivided star, splitting graph of star, bistar, shadow graph, square graph and the like are separation
cordial.

Definition 2.1:[12] A separation cordial labeling of a graph ¢ with vertex set 17 is a bijection f from |7 to { 1,2, ...,p} such that if
each edge ;17 assigned the label 1 if fF{u) + f{v) is an odd number and label 0 if f£{1) +f(+) is an even number then the number
of edges labeled 0 and the number of edges labeled 1 differ by at most 1. A graph ¢7 is separation cordial if it admits separation cordial
labeling.

Theorgm 2.1: 5 (Ky,,), the subdivision of the star K ,,, is separation cordial.

Proof: Let ¥ (5(K,,)) ={vv,u,:1<i=n}and let E(5(K,,)) ={vv,vu,:1=i<n]} The order and size of 5(k, )
are 2;1 + 1 and 2n respectively. Define a bijection f fromVto {1, 2,..,»1 as follows.

The labeling of the vertices are:

flv) =1

flv;)=1+2i, forl=i=n

flu;)=2i, for1 =i=<n

Here, e-(0) = es(1)=nand [e;(0)— e-(1)| =1
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Thus § (K4, ), is separation cordial.
Definition 2.2: The subdivided star ¢i7) is the graph from ‘r paths of length '2%' by identifying their center vertex.
Zie

Theorem 2.2: The graph ~ — 55:} , the subdivided star, is separation cordial , for k = 1.r =1

Proof: The graph (7 has 2 + + 1 vertices v, 1y, 775,13, ..., V25, and 2 kr edges. Define a bijection f from 17 to [1.2,....ph Let
be the apex (central) vertex of ¢z and assign the label 1 to 4». Then place and label the remaining 2 &r vertices into the following cases.
Case(i):r=1landk=1
Itis a path P4 and it is separation cordial.
Case (ii): r>1, k> land k is an odd number
The labeling of the vertices are:
flw) =1
flo;d=142i, for1=i=2r
Floge i )=2i, forl=i=2r
g d=22r+2i, forl=i=2r
fga ;i =22r—142i, forl=i=2r
Flogpa ) =42y —1+2i, forl=i=2r
Flvsqpn; ) =42r+2i, forl=i=2r
fp-narei) = (k=1).2r+1, fori<i<2r
Case (ii): r > 1, k> land k is an even number
The labeling of the vertices are:

flw) =1

flo;)=14+2i, forl=i=2r

Flyor ) =42r —14+2i, forl<i<r

f{v:jii—:l.j.:r'ﬂ } =(k-2)2qr+ 2, forl=i=2r

In each case, g;(0) = er(1) = kr and |e;(0)— er(1)| = 1. Thus ("), the subdivided star, is separation cordial , for
2k

kzlr =1

Definition 2.3: A bistar is a tree of order at least four containing exactly two non-pendent vertices. We denote the bistar with two
non-pendent vertices having degrees m + 1 and n + 1, respectively by B, . .From the definition, clearly ym = 1 and

n = landalso B ,, ,, isisomorphicto B ,, .. . The vertex set of the bistar be {14,115, ..., Uy, 1,77, 7, V72, .., 1, } @nd the edge set
E (B n) = {uuy, uly, .., Ully, , UV, V14, UV, .., U, The order and size of B, are m+n+2and m+n+1
respectively.

Theorem 2.3: The bistar (B, ..} is separation cordial graph.

Proof: Consider B,, ,. with vertex set {u, v, u;, v.lZi=ml<Zj<n } where u; and v; are pendent vertices. Let G be the graph
(By.n ) the order and size of G arem + n + 2 and m +n + 1 respectively. Define a bijection f from 17 to { 1, 2, ..., p} as follows.

For labeling of the vertices consider the two cases:
Case (i): mis even and n is odd number

f =1, fw =2

flu;)=2+1i, forl<izm
f{vj-}=2+m+j,fur1£:'=_:ﬂ

Here, e (0) = mintl - (1)

Case (ii): Except foFm is even and n is odd number
fw =1, flwl=2

flu;}=2+4+i, forl=i=m

fly;)=2+m+j, fori=j<n
In the view of the above labeling pattern, we have,
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z

- men 1} , for both m and »n are odd

- men 1} , for both #2 and = are even

€rto) = E(1) = m+n+l for m odd and n even

Hence, in each case, |e, {(0)— er(1)] = 1.
Thus, bistar (B, ,,) is separation cordial graph.
Definition 2.4: The splitting graph of a graph (7 is obtained by adding toeach vertex 17 a new vertex ¢' such that ¢+' is adjacent to 1
ing,ie, N(vv) = N{v"). The resultant graph is denoted by §' (7).
Theorem 2.4: The splitting graph of star, 5" (K, ) is separation cordial ,fork =1, =1
Proof: Let 1y, 15,73, ..., 7, D€ the pendent vertices and ¢, be the apex (central) vertex of (K;,,) and uy,15,ug, ..., U, are added
vertices corresponding t0 1%, v75, 73, ..., 1, 0 Obtain 5 (K ). Let 7 be the graph 5' (K, ). Then order and size of  are
2(n +1)and 3n.
Define a bijection f from |7 to { 1.2, ..., p} as follows.The labeling of the vertices are:
flwl =1, flw) =2
flo;)=2+1i, forl=i=n
flu;)=2+n+i, fori<i=n
In the view of the above labeling pattern, we have,

e-(0)= 321 o (1)= 371 ifnisoddand e-(0) = e;(1) = 27, ifnis even

Hence, in both case, |ef({]}‘— e(1)] =1

Thus S’ (K3, ) is separation cordial , for k = 1,» = 1.
Theorem 2.5: The splitting graph of bistar, 5 (B,, ,,) is separation cordial

Proof: Consider (E‘mm} with vertex set {u vupv,lsismlsj<n } where u; and v; are pendent vertices. In order to obtain
S'(Bp,n) add vertices corresponding to w, v, upv;wherel1 =i=m1=<j=n IfG=5"(B,,) then V()] =
2im+n+ 2} and |E (G} = 3(m + n + 1). Define a bijection f from 7 to { 1, 2, ..., p} as follows. Consider the three cases:

Case (i): mis even and n is odd number

The labeling of the vertices are:

f@) =1, flw =2

fl) =3, Flv) =4
fu;)=4+i, fori<izm

flu; V=4 4+m+i, forl<ism
f{v_{}=‘1’+2m+_j, forl=j=n
floy)=4+2m+n+j, fori=j=n

In the view of the above labeling pattern, we have, g;(0) = ef(1) = 3(m*n+1)

r

Case (ii): m is odd and = is even number
The labeling of the vertices are:

f) =1, fr=2

f =3,  f@) =4
fle;)=4+j, fori<jzn

flo;)=4+n+j, for1<j=n
flu;l=4+2n+i, forl=i=m

f{uir:]=4+2ﬂ+m+f* forl=i=m
In the view of the above labeling pattern, we have, e (0)= e (1) = 3(mtn+1)

-
s
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Case (iii): m and n are both odd or both even number
The labeling of the vertices are:

f@) =1, f@=2

flw) =3, F) =4
fu;)=4+i, fori<izm
flu; V=4 4+m+i, forl<ism
flo)=4+2m+ i, fori=j=n

floy)=4+2m+n+j, fori=j=n
In the view of the above labeling pattern, we have,

ef(ﬂ}= 3m+n+il+1 gnd E‘ffi}: Imint1)-1

Hence, in each case, les(0)— er(1)] =1

Thus the splitting graph of bistar, 5 (B,,, ,,) is separation cordial.

Definition 2.5: The shadow graph D, (&) of a connected graph 7 is  constructed by taking two copies of (7 say 'and '*.Join each
vertex ;" in (7' to the neighbors of the corresponding vertex 1" in "

Theorem 2.6: The shadow graph, D,(B,, , ) is separation cordial, for s, n = 1

Proof: Consider two copies of B, ,. Let {wvuyvpl=i=mi=j=n}and [, v uf,v,1=i=m1=j=n} be the
corresponding vertex set of each copy of B, .. Let G be the graph D,(E,, ) then the order and size of D,(B,,,) are
2(m +n + 2} and 4 {m + n + 1) respectively. Define a bijection f fromVto { 1.2, ..., p} as follows.

The labeling of the vertices are:

fw=1, Ffl) =2

fl) =3, F) =4
flu;d)=4+i, forl<zi<m
fFlu; VN =44m+i, forlsizm
flvj)=4+2m+ i, for1=j=n

f{vj-’} =4+2mtnt+j. forl=i=n

Here, e-(0) = e(1)= 2(m+n+1)and |e-(0)— e:(1)| =1

Hence, the shadow graph, D,(E,, ,,) is separation cordial, for m.n =1

Definition 2.6: For a simple connected graph ¢;, the square of graph ¢ is denoted by (72 and defined as the graph with the same
vertex set as of ¢7 and two vertices are adjacent in (72 if they are at a distance 1 or 2 apart in G-

Theorem 2.7: The square of bistar 52 m.n IS S€paration cordial, for m,n = 1

Proof: Consider B,,, ,, with vertex set {u raupr,l<isml<j=<n } where u; and v; are pendent vertices. Let G be the graph
B%,, . ‘Thenthe order and size of B2,  arem+mn+ 2 and 2 (m + n) + 1 respectively.

Define a bijection f fromVto { 1.2, ..., p} as follows.

The labeling of the vertices are:

flwl =1, flw) =2

fau;)=2+i, fori<izm
flo;)=2+4m+j, fori<j=n
Here, e-(0)=m+n,e:(1)= m+n+land|e(0)— (1) =1
Thus B, ., is separation cordial, for all m and n
Conclusion

In this paper, we proved that the bistar, B
square graph of B are separation cordial..
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