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Abstract

In this paper, we investigate the difference cordial labeling behavior of corona of triangular
snake with the graphs of order one and order two and also corona of alternative triangular snake
with the graphs of order one and order two.
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1. Introduction:

Throughout this paper we have considered only simple and undirected graph. Let G = (V,E) be
a (p, q) graph. The cardinality of V is called the order of G and the cardinality of E is called the
size of G. The corona of the graph G with the graph H, G © H is the graph obtained by taking
one copy of G and p copies of H and joining the i™ vertex of G with an edge to every vertex in
the i copy of H. Graph labeling are used in several areas like communication network, radar,
astronomy, database management, see Gallian (2011). Rosa (1967) introduced graceful labeling
of graphs which was the foundation of the graph labeling. Consequently Graham (1980)

811


http://pvamu.edu/aam
mailto:ponrajmaths@gmail.com
mailto:sathishrvss@gmail.com

812 R. Ponraj and S. S. Narayanan

introduced harmonious labeling, Cahit (1987) initiated the concept of cordial labeling, and k-
product cordial labeling by Ponraj et al. (2012). Recently Ponraj et al. (2012) introduced k- Total
product cordial labeling of graphs. Ebrahim Salehi (2010) defined the notion of product cordial
set. On analogous of this, the notion of difference cordial labeling has been introduced by Ponraj
et al. (2013). Ponraj et al. (2013) studied the Difference cordial labeling behavior of quite a lot of
graphs like path, cycle, complete graph, complete bipartite graph, bistar, wheel, web and some
more standard graphs . In this paper we investigate the difference cordial labeling behavior of
T,OK,T,©O2K,, T, OK;,, A(T,,) © Ky, A(T,) © K, and A(T,,) © K,, where T,, and K,
respectively denotes the triangular snake and complete graph. Let x be any real number. Then
|x] stands for the largest integer less than or equal to x and [x] stands for the smallest integer
greater than or equal to x. Terms and definitions not defined here are used in the sense of Harary
(2001).

2. Difference Cordial Labeling

Definition 2.1.

Let G be a (p, q) graph. Let f be a map from V(G) to {1,2, ..., p}. For each edge uv, assign the
label |f(u) — f(v)|. f is called difference cordial labeling if fis1 — 1 and |ef(0) - ef(1)| <1
where ef(1) and ef(0) denote the number of edges labeled with 1 and not labeled with 1
respectively. A graph with a difference cordial labeling is called a difference cordial graph.

The triangular snake T, is obtained from the path B, by replacing each edge of the path by a
triangle C5. Let B, be the path u,u, ...u,,. Let

V(T) =V(@B) Uy :1<i<n-—1}
and
E(Tn) = E(Pn) V) {ul-vl- yVilj4q: 1<i<n-— 1}

We now investigate the difference cordiality of corona of triangular snake T,, with K;, 2K, and
K,.

Theorem 2.2.

T, © K; is difference cordial.
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Proof:

Clearly, T,, © K, has 4n — 2 vertices and 5n — 4 edges. Let

VT, OK)=V(T)uU{w;:1<i<n}ufz;:1<i<n-1}

and

E(T, OK)) =E(T)U{uyw; : 1 <i<n}U{rvz;:1<i<n-1}

Case 1. nis even

Define f: V(T,, © K;) - {1,2,3, ..., 4n — 2} as follows:

5n—6

fugi-1) = l

fluy) =5i-2,

|2

f(pi—1) =5i-3,

f(2) =5i—1,
5n—-4 ]
fwaiq) = l > J+Zl.
n—4 )
f(wyy) :[ > ]'i‘l,
f(z3i-1) =5i—4,
f(z) =5i.
funy) =22,

2

f(Wn—l) =4n -2,

5n—-6

fop-1) = 2 and

1<i<

| N

S
N

1<i<

| DN

3
v

1<i<

1<i<

n—6
2 1)

f(un) =

n—4
2 )

f(Wn) =

5n—4
7

f(Zn—l) =

813
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Case 2. nis odd

Label the vertices u;, v;, w; and z; (1 < i < n — 2) as in case (i). Now, define,

fln) =22, flu) =22
n—3
fn)=4n=2,  fw)=——

fn) =257 and f(zn0) = 25

Table 1 shows that f is a difference cordial labeling.

Table 1. The edge conditions of difference cordial labeling of T,, © K;
Nature of n er(0) | ef(1)
n=0(mod?2)|5n—4|5n—4

2 2
n=1(mod?2) |5n—3 |5n—5
2 2

Example. A difference cordial labeling of T, © K; is given in Figure 1.

Figurel. T, ® K;

Theorem 2.3.
T,, © 2K is difference cordial.

Proof:

Clearly, the order and size of T,, © 2K; are 6n — 3 and 7n — 5, respectively. Let
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V(T, ©2K) =V(T) U{w;,w; : 1<i<n}u{z,z:1<i<n-1}
and
E(T, ©2Ky) = E(T,) U{uw;,w;w; : 1 <i<n}uUfvz,vz;:1<i<n-1}.

Define an injective map from the vertices of T,, © 2K, to the set {1,2,3, ..., 6n — 3} as follows:

flw)=3i—-1, 1<i<n,
fw) =3i-2, 1<i<n,
fw)) =3i-1, 1<i<n.
n—2
f(z)) =3n+3i-2, 1<i< > J
_ TL—Z . <.<-n
f(ZnT—2J+i)—3n+3[TJ+31—1, 1_1_5,
n—2
f(z) =3n+ 3i, 1<i< 3 J,
, n—2 ] om
f Zn;2J+i =3Tl+3l—2 J+3l, 1<i< 1k
n—2
fy) =3n+3i-1, l<i<|— J
( )—3 +3[n_2J+3' 2 1<-<:"
AN N A P

Table 2. The conditions of difference cordial labeling of T,, © 2K;
Nature of n er(0) | ef(1)
n=0(mod2)|/n—6|7n—4

2 2
n=1(mod2) | 7n—5|7n—5
2 2

Theorem 2.4.
T, © K, is difference cordial.
Proof:

Clearly, the order and size of T,, © K, are 6n — 3 and 9n — 6, respectively. Let
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V(T, OKy) =V(T)Ufw,w/:1<i<n}uU{z,z/:1<i<n-1}
and

E(T, © K;) = E(T,) U {uyw;, wyw;,wyw;:1 <i <n}U{vz,vz/,zz :1<i<n-1}.
Case 1. niseven.

Define an injective map from the vertices of T,, © K, to the set {1,2,3, ..., 6n — 3} as follows:

n
flug) =6i—3, 1<i< EJ'
n_

n—2
fluy) =6i—2 1<i< 2],

n

fwyi—1) = 6i — 4, 131’35;
m — 2
flwy) =6i, 1<i< ]

2
n
fov)=6i=5 1<i<|Z],

fws) =6i-1, 1=<is<[ZF]
fw)=3n+3i—3, 1<i<n-1,
f(z)=3n+3i—1, 1<i<n-1,
f(z)=3n+3i—-2, 1<i<n-1,

f(u) =3n—2,f(wy,) =6n-3and f(w,) =3n—1.

Case 2. n is odd

Label the vertices u;, w; (1 <i<n)andw; (1 <i<n-—1)asincasel. Define,

f(v) =3n+3i-2, 1<i<n-—1,
f(z) =3n+3i, 1<i<n-1,
f(z)=3n+3i-1, 1<i<n-1.

and f(w,) = 3n.
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Table 3. The edge conditions of difference cordial labeling of T, O K,
Nature of n er(0) | ef(1)
n=0(mod2) | In—6|9n—6

2 2
n=1(mod2) |In—7|9n—5
2 2

Example.

The graph Ty O K, with a difference cordial labeling is shown in figure 2.

7 2120 24 23 27 26

1 2 6 5 8 7 12 11 15 14
Figure2. Ts O K,

An alternate triangular snake A(T,,) is obtained from a path u,u, ...u, by joining u; and u;,,
(alternatively) to new vertex v;. That is, every alternate edge of a path is replaced by Cs.

Theorem 2.5.

A(T,) © K is difference cordial.
Proof:

Case 1.

Let the first triangle start from u, and the last triangle ends with u,,. Here, n is even. Let

VA(T) O k) = V(AT)) UGl < i<mjufwpl<is< g}
and
E(A(T,) O K;) = E(A(T,)) U fwxpi 1 < i <n} U {viwi: 1<i< g}

In this case, the order and size of A(T,) © K, are 3n and 7’12—_2 respectively. Define a map
f:V(A(T,) © K;) - {1,2,...,3n} as follows:
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n

f(v;) =2n+2i—1, 1SiSE,

n

fw;) =2n+2i, 1SiSE,

n

Fx) = 4i , 1<iss,

n

Fluy) = 4i—1, 1<iss,

. . n
Flugiy) =4i—2, 1<is<|g],

n
f(xzi_l):4i_3, 1Sl< Z,
f(uzl%l_1+2i)=4lZJ+4l—3, 1<i<|7],
—a|%tai—2 1<i<[Y
f(le%J—1+2i)_ IZJ+ L=4 st=(7l

Table 4. The conditions of difference cordial labeling of A(T,) © K;

Nature of n ef(O) ef(l)
n=0(mod4) | /n—4| 7n
4 4

n=2(mod4)|m—2|7n—2
4 4

Case 2.

Let the first triangle be starts from u, and the last triangle ends with u,,_,. Here, also n is even.
In this case, the order and size of A(T,) © K; are 3n — 2 and ? respectively. Label the
vertices v;, w; (1 <i< nT_Z) and uy;, xy; (1 <i< 2) and uy;_1, Xpi_1 (1 <i< [HT_ZJ) as in

case 1 and define,

_ n—2 ) ) n+2
f(uznT—ZI_1+2l,)—4‘l 4 J+4l—3, 1313[ 4 ],
_ n—2 ) <,<n+2
f(lenT_zl_1+2i)_4l J+4l—2, 1_l_[ 4 ]
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Table 5. The conditions of difference cordial labeling of A(T,,) © K,
Nature of n er(0) er(1)
n=0(mod4)| Tn—8 |7n—8

4 4
n=2(mod4)|7n—10|7n -6
4 4

Case 3.

Let the first triangle be starts from u, and the last triangle ends with u,,. Here, n is odd. In this
case, the order and size of A(T;,) © K; are 3n — 1 and 7"7_5 , respectively. Label the vertices

. -1 . -1 . -1 . .
Vi, W; (1 <i< "T) and u,;, xy; (1 <i< nT) and uy;_1, Xpi_1 (1 <i< [nTJ) as in case (i)

and define,

o In—1 ) <_<n+1
IO Bt POTRE RO L Y

o In—1 o 1<_<n+1 L
f(lenT_lJ_1+2i)_4l 4 J+4l— , _l_l—4 J+ .

Table 6. The conditions of difference cordial labeling of A(T,) © K,
Nature of n er(0) | ef(1)
n=1(mod4) | /n—7|7n—3

4 4
n=3(mod4) | n—5|7n—5
4 4

Theorem 2.6.

A(T,) © 2K, is difference cordial.
Proof:

Case 1.

Let the first triangle be starts from u, and the last triangle ends with u,,. Here, n is even. Let

V(AT © 2K,) = V(AT)) U b, xi s 1< i <mdufwwii1<i <)

and
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E(A(T,) © 2K;) = E(A(T)) U {wix;, u;x{ : 1 < i <n}u {viwi,viwi' 1<i< %}

In this case, the order and size of A(T,,) © 2K; are%nand 5n — 1, respectively. Define a map

V(AT © 2Ky) - {12, ..., 2} by

fu)=3i—1, 1<i<n,
f(x;)) =3i—2, 1<i<n,
f(x;) = 3i. 1<i<n,

f(v)) =3n+3i—2.

=
IA
IA

-

fw;))=3n+3i—-1,

-

[ [
IA IA
IA IA
NTERNTIERNT RS

f(w)) =3n+3i,

5n-2
2

Since ef(1) = 57’1 and e;(0) = , f is a difference cordial labeling of A(T,,) © 2Kj;.
Case 2.

Let the first triangle be starts from u, and the last triangle ends with u,,_;. Here n is even. In this

case, the order and size of A(T,) © 2K; are 9n2_6 and 5n — 5, respectively. Define a one-one
map f from the vertices of A(T,,) © 2K; to the set {1,2, s 9n2_6} as follows:
n
fugi—1) =4i -2, 1SiS§.
n
fluy)=4i—-1, 1Sl§§,
n
f(xzi-1) = 4i -3, 131'35,
n
f(xZi)=4‘i, 1Sl$§,
, nm—6 ]
X;) = I8 <i<n,
fa)=——5—+i 1s<is<
n—2
fv)=2n+3i—-1, 1SiST,
n—2
fw)=2n+3i-2, 1<i<——,
n—2

fw)) =2n+ 3i, 1<i<
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Since ef(1) = >

n2_4 and ef(0) = 5’12—_6 f is a difference cordial labeling of A(T;,) © 2Kj.
Case 3.

Let the first triangle be starts from u, and the last triangle ends with u,,. Here, n is odd. In this
case, the order and size of A(T,) © 2K, are ? and 5n — 3, respectively. Label the vertices
Upi_1,X9i—1, Uy; aNd xy; (1 <i< nT_l) as in Case 2 and define f(u,) =2n—1, f(x,) = 2n,
fQen) =2n+1,

n—1
F(v) = 2n + 3i, 1<is——,
n—1
fw)=2n+3i-1, 1sis——,
n—1
fwH)=2n+3i+1, 1<i< >
Since ef(1) = e;(0) = 5"2_3, f is a difference cordial labeling of A(T;,) © 2K;. O

Theorem 2.7.

A(T,) O K, is difference cordial.
Proof:

Case 1.

Let the first triangle be starts from u; and the last triangle ends with w,,. In this case n is even.
Let

n
VAT O K) = V(AT)) U xxi s 1< i <nu{wywiil < i<z}
and
E(A(T,) O 2K;) = E(A(T,)) U {ugx, wpx, xpx] 1 < i < n} U {mwy, vw], wow = 1< i <2},

In this case, the order and size of A(T,) © K, are 97’1 and % respectively. Define an

injective map f from the vertices of A(T,,) © K, to the set {1,2, s 97’1} as follows:
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Case 2.

f(v;)) =3n+3i-2,

fw;)) =3n+3i—-1,

f(w)) =3n+3i,

flu) =6i-2,
fuai-1) = 61 =3,
f(xzi-1) = 60 — 4,
flxz) = 6i,

f(xpi_y) = 6i =5,

flxy) =6i—1,

f (uZl%J—HZi) = 6|7 +6i -5,
f(le%J—Hzi) =6 % + 60 — 4,
f (x;[%J—1+2i) = g + 60 — 3,
f (legjm) =67 +6i-1
f (x;l%lm) =6 E + 60,

R. Ponraj and S. S. Narayanan
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Table 7. The conditions of difference cordial labeling of A(T,) O K,

Nature of n er(0) er(1)
n = 0(mod 4) | 13n —4 13n
4 4
n=2(mod4)|13n—2|13n—-2
4 4

Let the first triangle be starts from u, and the last triangle ends with u,,_;. Here, n is even. In

this case, the order and size of A(T,)) © K, are

IN-—-6
“~2 and

13n-1

> 2, respectively. Label the vertices

! . n-2 . n 1] ] . n-2
Vi, Wi, Wi (1 <i< T) Uy; (1 <i< E) and  uyi_q, X2i-1, X9i_1, X2i, Xo; (1 <i< lTJ)

as in case 1 and define
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Case 3.

n-—2 )
__1+2i)=6 | + 60 — 5,
n-—2 )
__1+2i)=6 Z + 6i — 4,
n—2 ]
_1+2i>=6_ 2 _+6l—3,
n-—2 )
) 2 _+6l—1,
n-—2
+ 61,

823
j]<i<[ ]
— —_— l )
1<i<__ _
— l )
|<i<_ |
— —_— 1 )
j]<i<- _
— —_— l )
1<i<— __
SlLs |

Table 8. The conditions of difference cordial labeling of A(T,,)) © K,

Nature of n er(0) er(1)
n = 0(mod 4) | 13n — 12 | 13n — 12
4 4
n=2(mod4) | 13n—14 | 13n—10
4 4

Let the first triangle be starts from u, and the last triangle ends with u,,. Here, n is odd. In this

case, the order and size of A(T,,) © K, are

In-3
"= and

13n-7

respectively. Label the vertices

. -1 . -1 . .
Vi, Wi, Wi, Uy; (1 <i< "T) and uy;_q, Xoi_1, Xpi_1, X2i) X; (1 <i< [nTJ) as in case (i) and

define

(uzlnT_l —1+2i) =6 4
N L 1
(len—_l —1+2i) =6 4

n—1
f<x2"T_1—1+2i):6_ 4 |

n—1

_ n—1
"T"1+2i) e

n—1

o) =53

+ 60 — 5,
+ 60 — 4,
+ 61— 3,
+6i—1,

+ 61,

1<i<

1<i<

1<i<

1<i<

1<i<

n+1
4

n+1
+1,

4

n+1

4

n+1

4

n+1

4

+1,

+1,
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Table 9. The conditions of difference cordial labeling of A(T,) O K,
Nature of n er(0) er(1)
n=1(mod4) | 13n—9 | 13n -5

4 4
n=3(mod4)|13n—-7|13n—-7
4 4

Example.

A difference cordial labeling of A(T,) © K, with the first triangle starts from u, and the last
triangle ends with u,, is given in Figure 3.

14 15 17 18

Figure 3. A(T,) O K,

3. Conclusions
In this paper we have studied about difference cordial labeling behavior of T,, © Ky, T,, © 2K;,

T, © K,, A(T,) © K;, A(T,,) © K, and A(T,) © K,. Investigation of difference cordiality of
join, union and composition of two graphs are the open problems for future research.
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