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Abstract

Let < A, *> be any abelian group. A graph G = (V(G), E(G)) is said to be A-cordial if there is a mapping f: V(G) —»A which

satisfies the following two conditions with each edge
e=uv is labeled as f(u)*f(v).

()|vr(a) —vp(b)| <1,V abeA

(ii)|ef (@) — ep(b)| < 1,V a,beA

Where v, (a)= the number of vertices with label a.p
v¢(b)= the number of vertices with label b.
er(a)= the number of edges with label a.
er(b)= the number of edges with label b.

We note that if A = < V,, *> is a multiplicative group. Then the labeling is known as V4 Cordial Labeling. A graph is
called a V, Cordial graph if it admits a V4- Cordial Labeling. In this paper, we proved that B, , (n>2) and B,, , are V,- Cordial

graphs.
AMS Mathematics subject classification 2010: 05C78
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Introduction

By a graph, we mean a finite undirected graph without loops or
multiple edges. For graph theoretic terminology, we referred
Harary (. For labeling of graphs, we referred Gallian [,

A vertex labeling of a graph G is an assignment of labels to the
vertices of G that induces for each edge uv a label depending
on the vertex labels of u and v.

A graph G is said to be labeled if the n vertices are
distinguished from one another by symbols such as vi, Va,...,Vn.
In a labeling of a particular type, the vertices are assigned
values from a given set, the edged have a prescribed induced
labeling must satisfy certain properties. The concept of
graceful labeling was introduced by Rosa B! in 1967 and
subsequently by Golomb 1,

2. Preliminaries

Definition 2.1

Let G = (V, E) be a simple graph. Let f: V(G)—{0,1} and for
each edge uv, assign the label |f(u) —f(v)|. f is called a
cordial labeling if the number of vertices labeled 0 and the the
number of vertices labeled 1 differ by atmost 1 and also the
number of edges labeled 0 and the the number of edges labeled
1 differ by atmost 1. A graph is called Cordial if it has a
cordial labeling.

Definition 2.2
Let < A, =*> be any abelian group. A graph G = (V(G), E(G))
is said to be A-cordial if there is a mapping f: V(G) —A which
satisfies the following two conditions with each edge
e= uv is labeled as f(u)*f(v).

()|vr(a) — vp(b)| <1,V abeA

(ii)|ef (@) — ep(b)| <1,V abeA

Where v, (a)= the number of vertices with label a.
v¢(b)= the number of vertices with label b.
er(a)= the number of edges with label a.
er(b)= the number of edges with label b.

We note that if A = <V, *> is a multiplicative group. Then the
labeling is known as V4 Cordial Labeling. A graph is called a
V, Cordial graph if it admits a V4- Cordial Labeling.

Definition 2.3
The Bistar B, ,, is a graph obtained from K; by identifying the
centers of Ky m and Ky, at the end vertices of K; respectively.

3. Main Results
Theorem: 3.1

B, n is @ V4 Cordial graph, when n>2.
Proof: LetVs,={1,-1,i, —i}.
LetV(Bpn) ={uvuzl<i<muv:1<i<n}
Let E (Bpn)={uv}U{(uu):1 <i<m}u{(vv;):1<
i <n}

Define f: V(B,,,,) = Va
Case (i)
When m = 0(mod 4)

The vertex labeling are,
Let f(u)=1, f(v)=1
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1 ifi =0(mod 4)

fu)=J -1 ifi=1l(mod4), \,1<i<m
i ifi=2(mod4)
—i  ifi=3(mod 4)

f(v,)=—1, f(v,)=i and f(v;)=—i,
=i if i = 0(mod 4)

f(v;) = i ifi=l(mod4), |,4<i<n
-1 ifi=2(mod 4)
1 ifi=3(mod 4)

The edge labeling are,

Let f(uv) =1
1 if i = 0(mod 4)
fluy))= ) -1 ifi=1(mod4), |, 1<i<m
i if i = 2(mod 4)
i if i = 3(mod 4)

f(vvy)=—1, f(vv,)=i and f(vv;)=—i,

—i if i = 0(mod 4)

flov))=) i if i = 1(mod 4), ,4<i<n
—1  ifi=2(mod 4)
1 ifi=3(mod4)

Vertex Conditions

(i) v (D=v, (=) <[+ and v (i) = v, (—1) = 27,
When n = 0(mod 4)

(ii) vy (1) = vy (i) = vp (=) =[+1 and vy (1) = [,
When n = 1(mod 4)

(iil) v (1)= v, (1) = vy (—1) =vp(—1) = [+,

When n =2 (mod 4)

m+n

(W)vr (D)= [E21+2 and vy (D) = vy (i) = vp(=1) = [0+,
When n = 3 (mod 4)

Hence, it satisfies the condition of |vf(a) - vf(b)| <1,Vvabe
V4

Edge Conditions

(er(1) = e;(i) =er(=1) = [%7] and e;(=i) = [71+L,
when n = 0 (mod 4)

(ier(1) = er(=1) = [57] and ep(—i) = e,(i) = [1]+L,

whenn =1 (mod 4)
m+n m+n

(ii)er(1) = [=-] and er(—i) =ep(=1) = er (1) = [<-1+1,
when n = 2 (mod 4)

. _ N N — [mtn =
(iv) er(1)=er(—i) = ef(i) = es(—1) = [ " 1+1, whenn =3
(mod 4)

Hence, it satisfies the condition of |ef(a) — ef(b)| < 1, V a,be
V,

Hence, B,, , is a V4-Cordial Graph.

For example, the V4-Cordial Labeling of, Bgg, Bgo, Bg1o, and
Bg 11 is shown in below figure 3.21-3.24.

When n =0 (mod 4)

When n =1 (mod 4)

When n = 2 (mod 4)

Fig3.21

Fig 3.22

Fig 3.23
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When n = 3 (mod 4)

Fig3.24

Case (ii)
When m = 1(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=1

1 if i = 0(mod 4)

f(u;)= -1 ifi=1(mod 4), ,1<is<m
i ifi=2(mod 4)
—i ifi=3(mod 4)

f(v,)=—1, f(v,)=i and f(vs)=—i,
—i  ifi=0(mod 4)

fv)= ) i ifi=1(mod4), \ ,4<i<n
1 ifi=2(mod 4)
—1 ifi=3(mod4)

The edge labeling are,

Let fluv) =1
1 if i = 0(mod 4)
fluw) =) -1 ifi=1(mod4), \ ,1<i<m
i if i = 2(mod 4)
—i if i = 3(mod 4)

f(vv,)=—1, f(vv,)=i and f(vvs)=—i,

—i if i = 0(mod 4)

flov) =] i ifi=1(mod4),| , 4<i<n
1 ifi=2(mod4)
-1 ifi = 3(mod 4)

Vertex Conditions
m+n.

(i) v (1)=v, (—i) =[Z+1 and v (D) = vp(~1) = [

When n = 0(mod 4)
(ii) v (1) = vr (0) = vp(=) = v (—1)= [F1]+1,
When n = 1(mod 4)

m+n.

(i) v (1)= [T]+2 and ve(i) = ve(—i) =vp(—-1) = [T]+1’

When n =2 (mod 4)

(iv)vy (D)= vp(—1) =[]+ 1 and v (i) = vy (—0) = [,
When n = 3 (mod 4)

Hence, it satisfies the condition of |vf(a) - vf(b)| <1,Vabe
\2

Edge Conditions
(er (1) = e;(i) = [ and e, (=1) = ep(—0) = [F71+1,
When n = 0 (mod 4)

m+n. m+n.

(ier (1) = [ and ep (1) = e (—i) = e (i) = [Fr+1,
When n = 1 (mod 4)

(iii) e (1)= ep(—1) = er (i) = e (~1) = [=]+1,

When n = 2 (mod 4)

(V) e ()= ep(—1) = er () = ;7] and e (—1) = 77141,
When n = 3 (mod 4)

Hence, it satisfies the condition of |e;(a) — ef(b)| < 1, V a,be
\

Hence, B, , is a V4 Cordial Graph.

For example, the V4 Cordial Labeling of Bgg, Bgg, Bg1o and
By 11 is shown in below figure 3.25-3.28.

When n =0 (mod 4)

Fig 3.25

Fig 3.26
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When n = 2 (mod 4)
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Fig 3.27
When n = 3 (mod 4)
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Case (iii)

When m = 2(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=1

1 if i = 0(mod 4)

f(u;)= J—-1 ifi=1l(mod4), | ,1<i<m
i ifi=2(mod 4)
—i ifi=3(mod 4)

f(v,)=—1, f(v,)=i and f(vs)=—i,

—i if i = 0(mod 4)

f(v;) = 1 ifi=1(mod4), | ,4<i<n
—1 ifi=2(mod4)
i ifi=3(mod4)

The edge labeling are,
Let f(uv) =1

1 ifi = 0(mod 4)

fluw) = ) -1 ifi=1(mod4), \,1<i<m
i if i = 2(mod 4)
—i if i = 3(mod 4)

fvv,)=—1, f(vv,)=i and f(vv;)=—i,

—i if i =0(mod 4)

floy))=) 1 if i = 1(mod 4), ,4<i<n
-1 ifi =2(mod 4)
i if i = 3(mod 4)
Vertex Conditions
m+n.

() v (1) = vp (D) = v (=0) = vp (=)= [ ]+1,
When n = 0(mod 4)

m+n. m+n

(i) vp (D)= [F71*+2 and v (D) = vp (=) =v(=1) =[]+,
Whenn =1 (mod 4)

(iii) vp(1)= v(=1) =[]+ and v () = vp(—i) = [,
when n = 2 (mod 4)

(iv) v (1)= vp (=1) =v()) =[]+1 and vy (i) = [,
When n = 3 (mod 4)

Hence, it satisfies the condition of |v;(a) — v;(b)| < 1, ¥ a,be
A\

Edge Conditions

m+n. m+n.

(Der (1) =[—Tand er(=1) = er(—0) =ep () = [-1+1,
When n = 0 (mod 4)

(ii) ef (1)= ep(—0) = e (i) = ep (=1) = [F11+1,

When n = 1 (mod 4)

(iii) e (1)= ep(—0) = e (i) =[5 and ep(—1) = [1]+1,
Wwhen n = 2 (mod 4)

(iV)er (1) = ep(—i) = [F57] and ep(—1) = (i) = [11+1,
When n = 3 (mod 4)

Hence, it satisfies the condition of |ef(a) - ef(b)| <1,Vabe
Vs

Hence, B,, , is a V4 Cordial Graph.

For example, the V4 Cordial Labeling of Bgg, Bgg, Bs10 and
Bg 11 is shown in below figure

3.29-3.32.

When n =0 (mod 4)

Fig 3.29
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When n =1 (mod 4)

Fig 3.30

When n = 2 (mod 4)

Fig 3.31

When n = 3 (mod 4)

Case (iv)
When m = 3(mod 4)

The vertex labeling are,
Let f(u)=1, f(v)=1

1 ifi =0(mod 4)

f(u))= |-1 ifi=1(mod 4), ,1<i<m
i ifi=2(mod4)
—i  ifi=3(mod4)

f(v,)=—1, f(v,)=i and f(v;)=—i,
1 ifi=0(mod4)

fw)= ) i ifi=1(mod4), |, 4<i<n
—i ifi=2(mod 4)
~1  ifi=3(mod 4)

The edge labeling are,

Let f(uv) =1
1 ifi = 0(mod 4)
fluw;)) =) -1 if i = 1(mod 4), ,1<i<m

i if i = 2(mod 4)
—i if i = 3(mod 4)

f(vv,)=—1, f(vv,)=i and f(vvs)=—i,

1 if i =0(mod 4)

f(vy) = i ifi=1(mod 4), ,4<i<n
—i  ifi=2(mod 4)
—1  ifi=3(mod4)

Vertex Conditions

m+n m+n

(i) v (D)= [m1+2 and v (1) = v (—1) =vp(—1) = []+1,
When n = 0 (mod 4)

(i) (1)= v (i) ="+ 1 and vp(—1) = vp(=0) = [,
Whenn =1 (mod 4)

(iii)vy (1)= vp (—i) =v,() =[mT+"]+1 and vp(—1) = [’"T“‘],
When n =2 (mod 4)

(iv) vr(1) = v (D) = v (=) =vp(~1)= [7]+1, whenn =3
(mod 4)

Hence, it satisfies the condition of |vf(a) - vf(b)| <1,Vvabe
\2

Edge Conditions

(i) er(1)= er (i) = e (i) = ep (1) = [7]+1,

When n = 0 (mod 4)

(ii) e (1)= ep(—0) = e (=1) = [=7] and e (i) =[]+,
\When n = 1 (mod 4)

m+n. m+n

(iii)er (1) = ep(=1) = [T] and ey (—i) =e;(i) = [T]+1’
When n = 2 (mod 4)

m+n. m+n

(iV)er(1) = [F—1and er(—=1) = er(—0) =ep (D) = [—-1*1,
When n = 3 (mod 4)

Hence, it satisfies the condition of |ef(a) - ef(b)| <1,Vabe
\

Hence, B,, , is a V4 Cordial Graph.

For example, the V4 Cordial Labeling of B, g, B; 4, B71o and
B; 11 is shown in below figure 3.33-3.36.
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When n =0 (mod 4)

Fig3.33

When n =1 (mod 4)

Fig3.34

When n = 2 (mod 4)

Fig 3.35

When n = 3 (mod 4)
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Theorem: 3.4

By, 2 is @ V- Cordial graph.

Proof: LetVs,2={1,-1,i, —i}.
LetV(Bpn) ={u,v,ugl<i<muv:1<i<n}
Let E (Bnn) ={uviu{(uu): 1<i<m}u{(vv):
1<i<n}

Define f: V(B ,,) = Va

Case (i)
When m = 0(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=1, f(vi)=i and f(v2)=—i

1 if i = 0(mod 4)

f(u;))= )-1 ifi=1(mod 4), ,1<is<m
i ifi=2(mod4)
—i if i = 3(mod 4)

The edge labeling are,
Let f(uv)=—1, f(vv,)=—i and f(vv,)=i,

1 if i = 0(mod 4)

fluw;)) = J-1 if i = 1(mod 4), ,1<i<m
i if i = 2(mod 4)
—i ifi = 3(mod 4)

Vertex Conditions

(i) vy (1)= vy (i) = vp (=) =vp(—1) =22,

Hence, it satisfies the condition of |vf(a) - vf(b)| <1,vabe
Vs

Edge Conditions

(i) e (1)="2=2

m+n+2

and ef(—l) = ef(l) = ef(_l) = P
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Hence, it satisfies the condition of |ef(a) - ef(b)| <1,Vabe
V4

Hence, B,, , is a V4 Cordial Graph.

For example, the V4 Cordial Labeling of, Bg,
below figure 3.51

is shown in

Fig 3.51

Case (ii)
When m = 1(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=1i, f(v))=—i and f(v2)=—-1

1 if i =0(mod 4)

f(u;))= /-1 ifi=1(mod4),
i ifi =2(mod 4)

—i  ifi=3(mod 4)

,(1<i<m

The edge labeling are,
Let f(uv)=1i, f(vv)=1 and f(vv,)= —i,

1 if i = 0(mod 4)

fluw;)) = /-1 ifi = 1(mod 4),
i if i = 2(mod 4)

—i if i = 3(mod 4)

,1<i<m

Vertex Conditions

- , . 1 1

() v (D)= v (D) = vp (=) = T vp(—1) = T,
Hence, it satisfies the condition of |vf(a) - vf(b)| <1,Vabe
V4

Edge Conditions
i — N — N _ m+n+1
() er (D= e (=1) = ep () = e (=1) = —,—,
Hence, it satisfies the condition of |ef(a) - ef(b)| <1,Vabe
V,
Hence, B, , is a V4 Cordial Graph.
For example, the V4 Cordial Labeling of, Bs,
below figure 3.52.

is shown in

Fig 3.52

Case (iii)
When m = 2(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=—i, f(vi)=1 and f(v2)=1i

1 if i =0(mod 4)

f(u))= )—-1 ifi=1(mod 4),
i ifi=2(mod4)

—i  ifi=3(mod4)

,1<i<m

The edge labeling are,
Let f(uv)=i, f(vv,)= —i and f(vv,)=1,

1 if i = 0(mod 4)

fluw;))= | -1 if i = 1(mod 4),
i if i = 2(mod 4)

—i if i = 3(mod 4)

,1<i<m

Vertex Conditions

. . + . +
) ve(D=v() = —m4n + 1land ve(—i) =ve(—1) = —m4n,
Hence, it satisfies the condition of |v(a) — v(b)| < 1,V a,be

A\

Edge Conditions

(i) e (1)= (i) = ep (=1) =2 and e (—i) = 7+1

Hence, it satisfies the condition of |ef(a) — ef(b)| < 1, V a,be
V4

Hence, B,, , is a V4 Cordial Graph.

For example, the V, Cordial Labeling of By, is shown in
below figure 3.53.

Fig 3.53
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Capse (iv)
When m = 3(mod 4)
The vertex labeling are,
Let f(u)=1, f(v)=1, f(v))=—1 and f(vo)=1i

1 ifi =0(mod 4)

f(u)= J-1 ifi=1(mod4), |,
i ifi=2(mod4)
—i  ifi=3(mod 4)

1<i<m

The edge labeling are,
Let f(uv)=1, f(vv;)= —1 and f(vv,)=1,

1 if i = 0(mod 4)

fluw;))= | -1 if i = 1(mod 4), ,1<i<m
i if i =2(mod 4)
—i if i = 3(mod 4)
Vertex Conditions
. . 3 . -1
) ve(D=ve (1) =v(0) = m+f+ and vp(—i)= m+: ,

Hence, it satisfies the condition of |vf(a) - vf(b)| <1,Vvabe
\Z

Edge Conditions
m+n+3

. . -1 .

(i) ep(1)=ep(—i)= m+: and e (=1)= e (i) = —,—

Hence, it satisfies the condition of |ef(a) - ef(b)| <1,Vabe
V,

Hence, B,, , is a V4-Cordial Graph .

For example, the V,-Cordial Labeling of B,

below figure 3.54

is shown in

Fig 3.54

4. References

1. Gallian GJ. A Dynamic survey of graph labeling, the
electronic journal of combinotorics, 2009; 16:DS6.

2. Golomb SW. How to number a graph in graph Theory
and computing, R.C. Read, ed., Academic Press, New
York, 1972, 23-37.

3. Rosa A. On certain valuations of the vertices of a graph,
Theory of graphs (International Symposium, Rome),
1966.

4. Frank Harary. Graph Theory, Narosa publishing house
pvt. Ltd., 101 reprint, 2001.

5. Gross J, Yeiien J. Handbook of graph theory, CRC Press,
2004.

10.

Hovey M. A-cordial graphs, Discrete Math., 1991;
93:183-194.

Tao R. On k-cordiality of cycles, crowns and wheels,
Systems Sci., 1998; 11:227-229.

Youssef MZ. On k-cordial labeling, Australas. J. Combin.
2009; 43:31-37.

Modha MV, Kanani KK. Some new families of 5-cordial
graphs. International Journal of Mathematics and Soft
Computing. 2015; 5(1):129-141.

Pandiselvi L, Navaneetha Krishnan S, Nellai Murugan A.
Path Related V4 Cordial Graphs.

21



