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Abstract

Let G be a (p,q) graph. Let f:V(G) - {1,2,...,p} be a function. For each
edge uv, assign the label |f(u) — f(v)]. f is called a difference cordial if f is
a one to one map and |e;(0) — ef(1)| < 1 where e;(1) and e;(0) denote the
number of edges labeled with 1 and not labeled with 1 respectively. A graph
with admits a difference cordial labeling is called a difference cordial graph.
In this paper, we investigate the difference cordial labeling behavior of
DA(T,) © Ky, DA(T,) © K,, DA(T,) © 2K;, DA(Q,) O K;, DA(Q,) © K,
and DA(Q,,) © 2K,where DA(T,) and DA(Q,,) are double alternate triangular
snake and double alternate quadrilateral snakes respectively.
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Introduction:

In this paper we have considered only simple and undirected graph. Let G = (V, E) be
a (p, q) graph. The number |V| is called the order of G and the number |E] is called
the size of G. The notion of difference cordial labeling has been introduced by R.
Ponraj, S. Sathish Narayanan, R. Kala in [3]. In [3, 4, 5, 6, 7] difference cordial
labeling behavior of several graphs like path, cycle, complete graph, complete
bipartite graph, bistar, wheel, web, sunflower graph, pyramid, grid, Mongolian tent,
n-cube, G © B,, G © mK,; (m = 1,2,3) where G is either unicycle or tree, crown
C, OK;, comb P,OK;, B,OCpy ChOCp, W OK,, W, ®2K;, L, O K,
Ln @ 2K11 Ln @ KZ! DTn @ Kl! DTn @ KZ! DTn @ 2K11 DQn @ Kl! DQn @ KZ!
DQ,, © 2K, and some more standard graphs have been investigated. In this paper we
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are going to investigate the difference cordial labeling behavior of DA(T,,) O K;,
DA(T,) © K, DA(T,) © 2K;, DA(Q,) © K;, DA(Q,) ©K, and DA(Q,) ©
2K,where DA(T,) and DA(Q,,) are double alternate triangular snake and double
alternate quadrilateral snakes respectively. 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 [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 f is1 — 1 and
le(0) — e;(1)| < 1 where ef(1) and e(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 corona of G with H, G O 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.

A double alternate triangular snake DA(T,,) consists of two alternate triangular
snakes that have a common path. That is, a double alternate triangular snake is
obtained from a path uy,u, ... u, by joining u; and u;,, (alternatively) to two new
vertices v; and w;.

Theorem 2.2: DA(T,,) © K; is difference cordial.

Proof: Case (i): The two triangles starts from u, and ends with u,,.
Let V(DA(T,) © K;) =V(DA(T,)) u{uj:1<i<n}u {v{,w{: 1<i< %} and

E(DA(T,) © K;) = E(DA(T,)) Ufuau: 1 < i < n}u fvvfwiwiil < i <2

Define  f:V(DA(T,) OKy) »{1,2..4n} by flup_y)=4i-21<i<?,
flup) =4i-1,1<i<Z flup ) =4i-31<i<Z f(up)=4i1<i<Z,
f(v-)=2n+2i—11<i<2 f(vf):2n+2i1<z<5, f(w;) =3n+2i—
11<l< f(W’)—3n+211<L< Slnceef(l)——andef(o)—snzflsa

difference cordlal labeling of DA(T,) © I(1

Case (ii): The two triangles starts from u, and ends with u,,_;.
Define a map f:V(DA(T,)) O Ky) »{1,2,..4n—4} by f(uy,)=4i—21<i<

n-—2 2 2

= flua) =4i-11<i<™ fup) =4i-31<is™ flupy,) =

4i,1<i<™2 fu)=2n-3, f(u) =2n-2, f(u,)=2n-1, f(u)=2n,
fo)=2m+2i-11<i<™2 f@)=2n+2i1<i<™2  flw)=3n+
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5n-6
" and

20-3,1<i<™ f(w)=3n+2i-21<i<™> Since e;(1)=
er(0) = 5”2—_8 f is a difference cordial labeling of DA(T,) O K;.

Case (iii): The two triangles starts from u, and ends with u,,.

Label the vertices uy;, uy;yq1, Uy, Upjyq, Vis Vi (1 <i< ”7_1) as in case (ii) and define
fw)=2n-1, f@)=2n flw)=3n+2i-21<i<™= f(w)=3n+
2i—1,1<i< ”7_1 Since e;(1) = 5”2_3 and e;(0) = 5”2_5, f is a difference cordial
labeling of DA(T,) O K. n

A difference cordial labeling of DA(T3) © K; where the two triangles starts from
u, and ends with ug is shown in figure 1.

30 32

9 12 13 16

7 10 11 14 15
22 24

Figure 1

28

20

A difference cordial labeling of DA(T,,) ® K; where the two triangles starts from
u, and ends with uq is shown in figure 2.

34 36
20
1I8 9 12 13 16 I
17 10 11 14 15 19
26 28

Figure 2
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A difference cordial labeling of DA(T,) © K; where the two triangles starts from
u, and ends with uq is shown in figure 3.

32 34
16
18 9 12 13 P\
17 10 11 14 15
24 26

Figure 3

Theorem 2.3: DA(T,,) © 2K, is difference cordial.

Proof: Case (i): The two triangles starts from u,; and ends with u,,.

Let  V(DA(T,) © 2K;) = V(DA(T,)) u{u uf: 1 < i < nbu {v], v}’ wi,w/":1 <
i<’} and E(DA(T,) O 2K,) = E(DA(T,)) U {wuj, uu):1 < i < n}u
{v Vi vl wiw] i wiw 1 <0 < } Define a map f'V(DA(T ) © 2K,) »
{1,2...6n}by fuy_4) =9 —7,1<i<Z ~ fup) =9i-1,1<i <z ~ fuyioy) =

91’—81<i<2 f(u’zl-)=91—2,1£l£;, fluy;_y) = 6,1SLS§,
fuy )_911<zs§ f)=9i-41<i<?, f(vi)—91—5,1SiS§,
f(v”)—gl l<§, f(wl)=9—n+3i 21<i<§, flw)) =2 +3i—

7n2

1,1<i<?2 f(W”) ——+31 1<i < . Since ef(1) = —and es(0) =
difference cordlal Iabelmg of DA(T,,) ©® 21(1

, fisa

Case (ii): The two triangles starts from u, and ends with u,,_;.
Define a map f:V(DA(T,) © 2K;) »{1,2..6n—-6}by f(u;) =3i—1,1<i<n,
fw)=3i—-21<i<n, f@)=3i,1<i<n, f(v)=3n+3i—-1,1<i<

S f) =3n+3i-21<i<™2 f(y)=3n+3,1<i<™= f vz ) =
2 l i

9n;10’ f<v1,l;2) _ 9n2—8’ f<v£) 9n—6 Cfw) = on— 10+31 1<i<™? f(W') _

, fw") = 2. Since ef(l) =

f is a dlfference cordlal Iabelmg of DA(T ) © 2K;.

7n—8

and

7n—-10

ef(o) =
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Case (iii): The two triangles starts from u, and ends with u,,.

Label the vertices u;, uj,u;’' (1 <i <n) and v;, v;, v}’ (1 <i< ”7_3) as in case (ii)

and define f <17n_—1) == f (vy’l;l) = 9”2—_5 f (v{{;l) =22 fw) = 9”2_7 +
2

2 2
3i,1<i<™= flw '):9" 5

f(W”) — In-3
Since e;(1) = e;(0) = f is a difference cordlal labeling of DA(T, ) O2K,. =

Theorem 2.4: DA(T,,) © K, is difference cordial.
Proof: Case (i): The two triangles starts from u,; and ends with u,,.

Let V(DA(Tn)QKz):V(DA(Tn))u{u;,u;':lsiSn}u{vf v wiwj1<i<
-} and  (DA(T,) © 2Ky) = E(DA(T,)) U {waw, wuf’ ujui:1<i<n} U
{v Vi v vyl wwl  wiw] wiw 1 < i < } Define a map f:V(DA(T,) ©
2K;) »{1,2..6n} by f(uz_) =6i—-3,1<i<Z fluh_,)=6i—41<i<Z,
fugi)=6i-51<i<Z fluy)=6i- ,13135, flup) =6i,1<i<?,
fup)=6i-11<i<”, f(v)=3n+3i-21<i<”, f(v)=3n+3i-
11<l<— ]”(17”)—3n+3i1<i<2 f(Wl)—9n4+3ll<l<— fw)) =
- 2+3Ll<l<— f(w ")——+311<L<—. Since ef(l)—7n and ef(0) =

Case (ii): The two triangles starts from u, and ends with u,,_;.
Define a map f:V(DA(T,) O K,) »{1,2..6n—6} by f(u,)=6i—3,1<i<
n-—2

n=2z f(uzl“) =6i—-21<i<™= f(up)=6i—41<i< ”2;2 Fuhyy) =

6i,1<i<™= f(uy)=6i—-51<i<™= f@i) =6i—1,1<i <™=,
f(ul)—3n 5, f(uj) =3n— 4f(u)—3n 3f(un)—3n 2f(un)—3n—
1, f(u,)=3n, f(v;)=3n+3i— 21<l<— fw))=3n+3i-11<i<

L f)=8n+3i1<i<™2 f(w l)—gn 1O+31 1<i<™2 fw)=
-8 w!") = s +3i,1<i<™= Since e;(1) = 2219 and
er(0) = -1z f isa dlfference cordlal labeling of DA(T )OK,.

Case (iii): The two triangles starts from u, and ends with u,,.

Label the vertices w,;, Usir1, Uy, Udipqs Ungy Unjyqs Vi Vi, Vi (1 <i<® > ) as in case
(i) and define f(u)=3n—-2, f@W)=3n—-1, f@)=3n f(w)=2T+
3, 1<i<"—‘1 f( ’):9"‘5+3i 1<i<™ fw)=
Since ef(1) = — f is a difference cordial Iabelmg of DA(T,) ©
K,. [

+3ll<l<7




172 R. Ponraj and S. Sathish Narayanan

A double alternate quadrilateral snake DA(Q,) consists of two alternate
quadrilateral snakes that have a common path. That is, a double alternate quadrilateral
snake is obtained from a path u,,u, ...u, by joining u; and u;,, (alternatively) to
new vertices v;, x; and w;, y; respectively and then joining v;, w; and x;, y;.

Theorem 2.5: DA(Q,,) © K; is difference cordial.

Proof: Case (i): The two squares starts from u, and ends with u,,.
Let V(DA(Q,) © K;) =V(DA(Q,))u{u;:1<i<n}u {v;,w{,x{,y{: 1<i<
and E(DA(Q,) © K;) UE(DA(Q,)) U {v-v{,wiW{,x-x{,yiy{ l=<is }

{w;uj:1 < i <n}. Define a map f:V(DA(Q,) O K;)—~>{1,2..6n} by f(w)=
2n+2i—-1,1<i<n, f@)=2n+2i,1<i<n, f(v)=4i-21<i<-

NIS
——

3

2
f)=4i-31<i<?, fw)=4i-11<i<? fw)=4il<i<?
f)=4n+4i-31<i<Z f(x)=4n+4i-2,1<i<, f(y)=4n+4i -
1,1SiS%,f(yi')=4n+4i,1SiS§. Sinceef(l):%”and ef(O)—7” 2 fisa

difference cordial labeling of DA(Q,,) © K;.

Case (ii): The two squares starts from u, and ends with u,, _;.

Label the vertices v;, v}, w;, w/ (1 <i< ”2;2) as in case (i) and define f(u;) = 2n +
2i—51<i<n, f(u’)=2n+2i 41<i<n, f(x)=4n+4i-71<i<
=, f(x;)=4n+4l 61<l< % fO) =dn+4i-51<i<™2 f(y) =
4n+4i—4,1<i <™= Since ef(l) =71 and e;(0) = =2
cordial labeling of DA(Q,,) © K;.

, f is a difference

Case (iii): The two squares starts from u, and ends with u,,.

Label the vertices v;, v}, w;, w/ (1 <i< ”7_1) as in case (i) and define f(u;) = 2n +
2i—31<i<n, f(u’)=2n+2i 21<i<n, f(x)=4n+4i-51<i<
=, f(x;)=4n+4l 41<l< f(yl)—4n+4l 31<i<™ f(y)=
An+4i—2,1<i <= Since ef(l) = = n7 , f is a difference
cordial labeling of DA(Qn) O K;. u

Theorem 2.6: DA(Q,,) © 2K; is difference cordial.

Proof: Case (i): The two squares starts from u, and ends with u,,.

Let  V(DA(Q,) © 2K,) = V(DA(Q,)) u (vl vf' wiw/ xi,x{ yl.yl 1 < i <2}
U{uj,u/:1<i<n} and E(DA(Qn) © 2K,) UE(DA(Q,)) U{uu)uul:1<i <
n} U {v VL v, wiw]  wywy xax, xix! vy vy L <0< %} Define a map
f:V(DA(Q,) ©2K,) »{1,2..9n} by f(u)=3i—-11<i<n, f(u)=3i—-
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21<isn f)=3i1l<is<n f(r)=3n+6i-41<i<’, f(v)=3n+
6i—51<i<Z f(vj)=3n+6i—-31<i<Z fw)=3n+6i-11<i<Z,
fw)=3n+6i-21<i<? fw')=3n+6i1<i<”, f(x)=6n+6i-
5l<is<?, f(x)=6n+6i-41<i<? f(x/)=6n+6i-31<i<,
fp)=6n+6i-21<i<? f(y)=6n+6i-11<i<? f(y/)=6n+
6i,1£i$§. Since e;(1) =5n and e;(0) =5n—1, f is a difference cordial
labeling of DA(Q,,) © 2K;.

Case (ii): The two squares starts from u, and ends with u,,_;.

Define a map f:V(DA(Q,) ®2K;) »{1,2..9n—12} by f(u;)=3n+3i—
7,1<i<n-1, f()=3n+3i—-81<i<n-1, f(uf)=3n+3i—-6,1<
i<n—-1,f(u,)=6n-8, f(u,)=6n-7, f(uy) =6n—-=6, f(v;,)=6i—4,1<
i< f)=6i—-51<i<™2 fw/)=6i-31<i<™= f(w)=6i-
11<i<™2 fw)=6i-21<i<™= f(w/)=6i1<i<™2 f(x)=
6n+6i—11,1<i<™2 f(x))=6n+6i—101<i<"2 f(x)=6n+6i-
9.1<i<™2 f(y)=6n+6i-81<i<™> f(y)=6n+6i—71<i<
2 f(y/) =6n+6i—6,1<i<™" Since e(1) = 5n — 7 and e;(0) = 5n — 8,
f is a difference cordial labeling of DA(Q,,) © 2K,;.

Case (iii): The two squares starts from u, and ends with u,,.

Label the vertices v;, v;,v;", w;, w/,w;’ (1 <i< ”7_1) as in case (ii) and define
fujp) =3n+3i—4,1<i<n-1, fui,;)=3n+3i-51<i<n-1,
f/)=3n+3i-3,1<i<n-1, f(y) =6n-5, f(u}) =6n-4, f(u) =
6n—3, f(x)=6n+6i-81<i<™= f(x)=6n+6i—71<i<"—
f)=6n+6i—61<i<™= f(y)=6n+6i-51<i<™= f(y)=
6n+6i—41<i<™= f(y)=6n+6i-31<i<™= Since er(1)=
e;(0) = 5n — 4, f is a difference cordial labeling of DA(Q,,) © 2K;. n

Theorem 2.7: DA(Q,,) © K, is difference cordial.

Proof: Case (i): The two squares starts from u, and ends with u,,.

Let  V(DA(Q) O K;) = V(DA(Q) U {vj,vf' wiw!' xp.xf' vl yi 1< i <2
u{uj,u/:1<i<n} and (DA(Q,) © K,) U E(DA(Q,)) U {uw, wu} uu) 1<
i<n}u {vivé,vivé’, vivy  ww, wow( wiw' xixg, xix xixg vy vy iyl LS
i < %} Define a map f:V(DA(Q,) © K,) - {1,2...9n} by f(uy;_,) =6i —3,1 <
i< fluy)=6i-41<i<Z f(uy_)=6i-51<i<, f(uy)=6i-
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21<is<? flup) =6i1<i<Z f(uf)=6i-11<i<” f(v)=3n+6i-
5l<is<?, f)=3n+6i-41<i<” f(v)=3n+6i-31<i<,
fw)=3n+6i-21<i<”, fw)=3n+6i-11<i<> f(w')=3n+
6il<i<’, f(x)=6n+6i-51<i<”,  f(x)=6n+6i—-41<is<
~f(xf)=6n+6i-31<i<’, f(y)=6n+6i-21<i<, f(y)=6n+
6i—1,1SiS%,f(y{')=6n+6i,1SiS§. Since ef(l)ZBTn and ef(0) =
13172 £ is a difference cordial labeling of DA(Q,,) O K,.

2 1

Case (ii): The two squares starts from u, and ends with u,,_;.

Define a map f:V(DA(Q,) O K;) »{1,2..9n—12} by f(u;) =3n+3i—8,1 <
i<n, fw)=3n+3i-71<i<n, f(wf)=3n+3i—-6,1<i<n, f(y)=
6i—31<i<™% f(W)=6i-41<i<™= f(y)=6i-51<i<™>
fw)=6i-21<i<™2 fw)=6i1<i<™2 fw/)=6i-11<i<
n-—2

= flp)=6n+6i—11,1<i<™=  f(x)=6n+6i—-10,1<i<™2,

f(x{'):6n+6i—9,1gi§nz;2, f(yi):6n+6i_8,1SiSnz;2, f(ylr):
6n+6i—71<i<™ f(y/)=6n+6i—61<i<™= Since ef(1) ==

2
and e;(0) = 13n-20 f is a difference cordial labeling of DA(Q,,) © K.

2 1

Case (iii): The two squares starts from u, and ends with u,,.

Label the vertices v;, v;,v;", w;, w/,w;’ (1 <i< ”7_1) as in case (ii) and define
fu)=3n+3i-51<i<n, f(w)=3n+3i—-41<i<n, f(u')=3n+
3i-31<i<n f(x;)=6n+6i-81<i<™ f(x})=6n+6i-71<i<
T f(x)=6n+6i—-61<i<™= f(y)=6n+6i—-51<i<™= f(y)=

6n+6i—41<i<™2 f(y')=6n+6i-31<i<™" Since /(1) =22
and e;(0) = 13”;“, f is a difference cordial labeling of DA(Q,) O K. -
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