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3-DIFFERENCE CORDIALITY OF CORONA
OF DOUBLE ALTERNATE SNAKE GRAPHS

R.Ponraj, M.Maria Adaickalam, and R.Kala

ABSTRACT. Let G be a (p,q) graph. Let f : V(G) — {1,2,...,k} be a
map where k is an integer 2 < k < p. For each edge wv, assign the label
|f(u) — f(v)|. fis called k-difference cordial labeling of G'if vy (i) — vy (j)| < 1
and |ef(0) — es(1)| < 1 where vy (z) denotes the number of vertices labelled
with z, ef(1) and ef(0) respectively denote the number of edges labelled with
1 and not labelled with 1. A graph with a k-difference cordial labeling is
called a k-difference cordial graph. In this paper we investigate 3-difference
cordial labeling behavior of DA(T,) ® K1, DA(T,) ® 2K1, DA(T,) ® Ka,

1. Introduction

Graphs considered here are finite and simple. Graph labeling is used in several
areas of science and technology like coding theory, astronomy, circuit design etc. For
more details refer Gallian [1]. Let G1, G respectively be (p1,q1), (p2,q2) graphs.
The corona of G7 with G2, G; ® G2 is the graph obtained by taking one copy of G
and p; copies of Gy and joining the i*" vertex of G| with an edge to every vertex in
the i'" copy of G. Recently Ponraj et al. [3], introduced the concept of k-difference
cordial labeling of graphs and studied the 3-difference cordial labeling behavior of
of star, m copies of star etc. In [4, 5, 6] they discussed the 3-difference cordial
labeling behavior of path, cycle, complete graph, complete bipartite graph, star,
bistar, comb, double comb, quadrilateral snake, C’it), S(K1,n), S(Bnn) and some
more graphs. In this paper we investigate 3-difference cordial labeling behavior of
DA(Tn) @Kl, DA(Tn) ®2K1, DA(Tn) @KQ, DA(Qn) ® Kl, DA(Qn) ®2K1 . Terms
are not defined here follows from Harary [2].
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2. k-Difference cordial labeling

DEFINITION 1. Let G be a (p, ¢) graph. Let f : V(G) — {1,2,...,k} be a map.
For each edge uv, assign the label |f(u) — f(v)|. f is called a k-difference cordial
labeling of G if |vf(i) — vs(j)] < 1 and |ef(0) — ef(1)| < 1 where vy(x) denotes the
number of vertices labelled with z, ef(1) and ef(0) respectively denote the number
of edges labelled with 1 and not labelled with 1. A graph with a k-difference cordial
labeling is called a k-difference cordial graph.

A double alternate triangular snake D A(T,,) consists of two alternate triangular
snakes that have a common path. That is a double alternate triangular snake is
obtained from a path ujus...u, by joining u; and ;41 (alternatively) to two new
vertices v; and w;.

Theorem 2.1-2.3 the 3-difference cordial behavior of

DA(T,) ® K, DA(T,,) ® 2K, and DA(T,) ® K.
THEOREM 2.1. DA(T,) ® K; is 3-difference cordial.

PROOF. Let

V(DA(T,) ® K1) = V(DA(T,)) U{u; : 1 <i<nfU{vj,w;: 1 <i< G}
and

E(DA(T,) ® K1) = E(DA(T,)) U{uu : 1 <i<nfU{vvl,ww, 1 <4<

NI

}.

Case 1. The two triangles stars from u; and ends with w,,.

First we consider the path vertices u;. Assign the label 1 to the path vertices
u1,us, Us, ... Now we assign the label 3 to the path vertices us and uy4. For all the
values of i = 0,1,2,3,... assign the label 2 to the path vertices wi2;+6. Now we
assign the label 3 to the path vertices ug, usg, us2, ... and the sequence of vertices
U1, U22, U4, ... Then we assign the label 3 to the path vertices vertices uqs; for
all the values of ¢ = 1,2,3,... an we assign the label 3 to the path vertices w1942
for i = 1,2,3,... For all the values of i = 1,2, 3, ... assign the label 3 to the path
vertices u12;4+4. Next we move to the vertices v; and w;. Assign the label 2 to the
vertices vy, v2, v3, ... and we assign the label 1 to the vertices wq, ws, ws, ... Consider
the vertices v. Assign the label 1,3 to the vertices v] and v} respectively. Now we
assign the labels 1,1,3 to the vertices vj, v}, vl respectively. Then we assign the
labels 1,1, 3 to the next three vertices vg, v%, v§ respectively. Continuing like this
assign the label to the next three vertices and so on. If all the vertices are labeled,
then we stop the process. Otherwise there are some nonlabeled vertices are exist.
If the number of nonlabeled vertices are less than or equal to 2 then assign the
label 1,1 to the nonlabeled vertices. If only one nonlabeled vertices exist assign the
label 1 only. Next we move to the vertices wj. Assign the 2,2,3 to the vertices
w, wh, wh respectively. Then we assign the label 3 to the vertices wj, w)s, wh;...
Now we assign the label 2 to the vertices wg;,, and wg,, 5 for all the values of
1 =20,1,2,3,... for all the values of © = 1,2,3, ... assign the label 2 to the vertices
Wi, Wei41 and wg; . Finally we consider the vertices uj. Assign the label 2 to the
vertices v} and us. Then we assign the label 3 to the vertices u, ufy, ug... Next we
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assign the label 3 to the vertices uf, uf,, ubg, ... and the vertices ur, u}qy, u, ... Now
we assign the label 2 to the vertices u/,; | and u/,; 5. The edge condition of this
case e;(0) = 222 and ey (1) = 22. Also the vertex condition is given in Table 1.

Nature of n Zf(l) Zf(Q) Zf(3)

n=0,6 (mod 12) | ° 5 5

n=2 (mod 12) 4n3:|—1 471;—1 4n3—2

n= 4 (mod 12) 4n371 4n3+2 4n?:1

n=238 (InOd 12) 4n3+1 4n3—2 4713—&-1

n =10 (mod 12) 4"3_1 4"2_1 4";'2
TABLE 1

Case 2. The two triangles starts from uy and ends with u,_1.

Consider the path vertices u;. Assign the label 3 to the path vertices w1241,
U12i+3, U12i+5 and uqge;47 for all the values of i=0,1,2,3,... Then assign the label 2 to
th path vertices w1249, 12,410 and uj2;111 for all the values of i=0,1,2,3,... For all
the values of i=0,1,2,3,... assign the label 1 to the path vertices w1212, U124, U12i+6
and ui2;+8. Then assign the label to the path vertices uq9; for i=1,2,3,... Next we
move to the vertices v; and w;. Assign the label 2 to the vertices vy, v, v3. Then
we assign the label 1 to the vertices vy, v19, v16, -.- NOW we assign the label 2 to the
vertices vgys5 for i = 0,1,2,3... Then for all values of i = 1,2, 3, ... assign the label 2
to the vertices vg;, ugi+1, Ugi+2 and ug;+3. Now we assign the label 1 to the vertices
w1, we, w3 and assign the label 3 to the vertices wy, w1g, wie, ... for all the values of
1 =0,1,2,3... assign the label 1 to the vertices wg;+5. Then assign the label 1 to
the vertices wg;, Weit1, Weit2, Weits for i« = 1,2, 3... Now we consider the vertices
v;. Assign the label 1 to th vertices vj. Then we assign the label 1 to the vertices
Usg, Uyg, Ug, ... and assign the label 3 to the vertices ug, us, u7, ... Next we move to the
vertices u}. Assign the label 2 to the vertices uf, u}, ug and ug and assign the label
3 to the vertices uj, uy, us and u;. Then assign the label 3 to the vertices u}y;,
and ul,; 1, for all the values of i = 0,1,2,3,... For all the values of i = 1,2,3, ...
assign the label 3 to the vertices o, u]g; 1, U 943, Ulgi s and uiy;, 7. Now we
assign the label 1 to the vertices ul,; ;o for i = 0,1,2,3... Then we assign the label
2 to the vertices u)y; o, Ujg; 44, Ulo; 4 and uly; g for all the values of i = 1,2,3,...
Now we move to the vertices w}. Assign the label 2 to the vertices wf, w5, w4. Then
we assign the label 3 to the vertices w), w}y, wg, ... and assign the label 1 to the
vertices wy, wiy, Wiy, ... For all the values of ¢ = 1,2, 3, ... assign the label 2 to the
vertices wg;, W1, Wei o and wg;, 3. Note that in this case the edge condition is

er(0) = 22 and ey(1) = 222, Also the vertex condition is given in Table 2.

Case 3. The two triangles starts from us and ends with wu,.

First we consider the path vertices u;. Assign the label 1 to the path vertices
Ug, Uy, Ug, Us, ... and we assign the label 2 to the vertices uq1, uss, uss, g7, ... Then
for all the values of i = 0,1, 2, 3... assign the label 3 to the vertices u19;41, %1243,
U245, U12i+7 and u1g;4+9. Now we consider the vertices v; and w;. Assign the label
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Nature of n ve(l) | vp(2) | v§(3)

n = 0 (mod 12) 4n:;3 4n§6 4n373

n=2 (mod 12) 4n3—2 4n3—5 4n3—5
— In—4 In—4 In—4

n=4,10 (mod 12) gl Ml B

n=6mod19) | e |, i

n =8 (mod 12) 3 2 3

TABLE 2

to the vertices v; (1 <i<n—1)and w; (1 <i<n—1)asin case 1. Next we move
to the vertices v]. Assign the label 1 to the vertices v} and v§ and we assign the label
3 to the vertices v5 and vj. Now we assign the labels 1,1,3 to the vertices v}, vg, v%
respectively. Then we assign the label 1,1,3 to the vertices vg, vy, v}, respectively.
Continuing like this assign the label to the next three vertices and so on. If all the
vertices are labeled then we stop the process. Otherwise there are some non labeled
vertices are exist. If the number of non labeled vertices are less than or equal to
2, then assin the labels 1,1 to the non labeled vertices. If only one non labeled
vertex is exist then assign the label 1 to that vertex. Now we consider the vertices
u}. Assign the label 2 to the vertices u], v}y, ug, ug and we assign the label 1 to the
vertex u5. Then we assign the label 3 to the vertices uh, uf, u%, ug. Assign the label
9410 and u)y; 1, for all the values of i=0,1,2,3,... For all the values of i=1,2,3,...
assign the label 3 to the vertices u)g;, 1, U)o, U943, U nsy5 and ujy; . Now we
assign the label 2 to the vertices u}y; o, )9, 4 and ujy; ¢ for i=1,2,3,... Next we
move to the vertices w}. Assign the label 2 to the vertices w}, w), wh, wy. Then
we assign the label 3 to the vertices w§, wi;, w}r, ... For all the values of i=1,2,3,...
assign the label 2 to the vertices wg;, wg; 1, W40, Ugi, 3 and ug, 4. Note that in
this case the edge condition is ef(0) = 222 and e(1) = 222, Also the vertex
codition of this case is given in Table 3.

Nature of n vp(l) | vp(2) | vf(3)
n=1 (HlOd 12) 4n?:1 4n?:4 4n§1
n =3 (mod 12) 4"3_3 4”3_3 4?”
n=>511 (mod 12) [ =2 | 222 [ In=2
n="7 (mo(d 12) ) 4n3L1 4n?L1 4n374
— 4n3—3 4n3 4n3—3
TABLE 3

d

A 3-difference cordial labeling of DA(Tg) ® K; where the two triangle starts
from u; and ends with ug is shown in Figure 1.

A 3-difference cordial labeling of DA(T1) ® K1 where the two triangle starts
from uy and ends with ug is shown in Figure 2.
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FIGURE 2

A 3-difference cordial labeling of DA(Ty) © K1 where the two triangles starts
from uy and ends with ug is shown in Figure 3.

FIGURE 3
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THEOREM 2.2. DA(T,,) ® 2K, is 3-difference cordial.

PRrROOF. Let

V(DA(T,) & 2K,)
=V(DA(T,)) U{uj, v} : 1 <i<n}U{v,w,,v],w/:1<i<
and

E(DA(T,) & 2K,)
= E(DA(T,)) U {uul, wuf : 1 <i < npU{vvl,vv), ww, wyw) : 1< <

Case 1. The two triangles starts from u; and ends with wu,,.

}

I3

I3

}.

First we consider the path vertices u;. Assign the labels 1,2,2,1 to the first four
path vertices uq,us,us, uq respectively. Then we assign the labels 1,2,2,1 to the
next four path vertices us, ug, u7, ug respectively. Continuing like this we assign
the label to the next four vertices and so on. Note that in this case the last vertex
uy, received the label 1 or 2 according as n = 0 (mod 4) or n = 2 (mod 4). Next we
move to the vertices v; and w;. Assign the label 2 to the vertices vy, vo,v3, v4... and
we assign the label 1 to the vertices wy,ws, ws, wy... Now we consider the vertices
v; and v;. Assign the label 1 to all the vertices of v; (1 < i < §) and assign
the label 3 to all the vertices of v} (1 < ¢ < 2). Next we assign the label 2 to
the vertices wf, w), wh, w)... and assign the label 3 to the vertices wY, wf, wf, wy ...
Next we move to the vertices uj and u;’. Assign the label 1 to the vertices uj;  , for
all the values of i=0,1,2,3,... and we assign the label 1 to u/; for i=1,2,3,... For all
the values of i=0,1,2,3... assign the label 2 to the vertices uf;  , and u}; ;. Finally
assign the label 3 to the vertices uf,u},u%,u}... The verte and edge condition is
given by vy (1) = vy(2) = vy(3) = 2n and e;(0) = 52 and es(1) = 2.

Case 2. The two triangles starts from uy and ends with u,_1.

Firt we consider the path vertices u;. Assign the label 1 to the vertices u,us
and ug. Then assign the label 2 to the vertices w1, us and us. Now we assign the
labels 1,2,2.1 to the vertices ur, ug, ug, w19 respectively. Then we assign the labels
1,2,2,1 to the vertices uq1, u12, u13, u14 respectively. Proceeding like this we assign
the label to the next four vertices and so on. Note that in this case the last vertex
uy, received the label 2 or 1 according asn =0 (mod 4) or n =2 (mod 4). Now we
assign the label to the vertices vy, w;, vj, vy, wj, wi’ (1 <i < §) as in case 1. Next we
move to the vertices u; and u/. Assign the label 1 to the vertices uf, u§ and assign
the label 2 to the vertex u}. For all the values of i=1,2,3,... assign the label 2 to
the vertices u}; and u}; . Then assign the label 1 to the vertices uly; o and u}, 4
for all the values of i=1,2,3... Finally assign the label v} (1 < ¢ < n) as in case 1.
Clearly the vertex and edge condition of this case is v¢(1) = v§(2) = vf(3) = 2n—2
and ey (0) = 2510 and ey (1) = 28,

Case 3. The two triangles starts from us and ends with wu,.

Label the vertices v;, vj, vj', w;, wj, wj’(1 <4 < §) as in case 1. Then we assign
the label 2 to the vertex w; and assign the label 3 to vertex us. Assign the label
1 to the vertices us and uy. Now we assign the labels 2,2,1,1 to the path vertices
us, Ug, Uy, ug respectively. Then we assign the labels 2,2,1,1 to the next four path
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vertices ug, u1g, U11, U12 respectively. Continuing like this we assign the label to the
next four path vertices and so on. Clearly the last four vertices w,_3, Un—2, Un—1, Un
received the label by the integers 2,2,1,1 respectively. Next we move to the vertices
u} and uf. Assign the labels 1,2 to the vertices v} and u} respectively. Then assign
the label 1 to the vertices u},;,, and u}; , for all the values of i=1,2,3,... For all
the values of i=1,2,3,... assign the label 1 to th vertices u},. Finally assign the
label 2 to the vertex uf and assign the label 3 to the vertices uj, u},uj, ... Clearly
the vertex condition is vy(1) = v;(2) = v#(3) = 2n — 1 and the edge condition is
€f(0)=€f(1)=7n7;5. U

THEOREM 2.3. DA(T,) ® K3 is 3-difference cordial.

PRrROOF. Let

V(DA(T,) © Ks)
=V(DA(T,)) U{uj,u/ : 1 <i<n}U{v], w, v/, w/: 1 <i< 2}
and

E(DA(T,) ® Ks)
= E(DA(T,)) U{uu}, wyu, uiu) : 1 < i < n}U{v}, vo!, viv!, wyw), wyw) , wiw]
1<i< ).

Case 1. The two triangles starts from u; and ends with wu,.

Consider the path vertices u;. Assign the label 1,1,2,2 to the path vertices
w1, Ug, U3, Uy respectively. Then we assign the label 1,1,2,2 to the next four path
vertices us, ug, U7, ug respectively. Continuing like this we assign the label to the
next four path vertices and so on. Clearly the last vertex u,, received the label 2
or 1 according as n = 0 (mod 4) or n = 2 (mod 4). Next we move to the vertices
v; and w;. Assign the label 2 to the vertices vy, vo,v3, vy, ... and assign the label
3 to the vertices wy, wa, ws,... Now we consider the vertices u) and w}. Assign
the label 3 to all the vertices of u;’(l < i < n). Then assign the label 1 to the
vertices uf,ub,us, uy. Assign the label 2 to the vertices uf,u%,ug,... and assign
the label 1 to the vertices ug, ug, u}g, ... Next we move to the vertices v, and v} .
Assign the label 1 to all the vertices of vj(1 <4 < %) and assign the label 3 to all
the vertices of vj'(1 < i < §). Now we consider the vertices w; and w;. Assign
the label 2 to the vertices w),w}, w) and w}. Assign the label 2 to the vertices
wh; 1, and wy; ; for all the values of i=0,1,2,3... For all the values of i=1,2,3,...
assign the label 1 to the vertices wh, and wY;. Note that in this case the vertex
condition is vy(1) = vs(2) = vs(3) = 2n. Also the edge condition is es(0) = 2
and ey (1) = 222,

Case 2. The two triangles starts from uy and ends with u,_1.

Assign the label 1 to the vertex u;. Now we assign the label 1,1,2,2 to the
vvertices usg, u3, ug, us respectively. Then we assign the label 1,1,2,2 to the next
path vertices ug,7 , ug, ug respectively. Proceeding like this we assign the label to
the next four vertices and so on. If all the vertices are labeled then we stop the
process. Otherwise there are some non labeled vertices exist. If the number of non
labeled vertices are less than or equal to 3 then assign the labels 1,1,2 to the non
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labeled vertices. If it is two, then assign the labels 1,1 to the non labeled vertices.
If only non labeled vertices exist then assign the label 1 to that vertex. Assign the
label to the vertices v;, w;(1 <4 < m—1) as in case 1. Next we move to the vertices
v; and v). Assign the label 1 to the vertices v}, v}, v§, ... and assign the label 2
to the vertices v}, v}, vg, ... Now we assign the label 3 to the vertices vf, v§,v%, ...
and assign the label 1 to the vertices v4, vy, v{,... Consider the vertices u} and
ul. Assign the label 2 to the vertex u} and assign the label 3 to the vertex uf.
Now we assign the label 2 to the vertices uh,u}, ug, ... and assign the label 1 to
the vertices uj, uf, uf,... Assign the label 3 to the vertices u} (1 < i < n) Next we
move to the vertices w; and w}. Assign the label 1 to the vertices wf, wh, ws, ...
Then assign the label 2 to the verticces wy, w4, w, ... and we assign the label 3
to the vertices wh, wy, wy, ... Clearly the vertex and edge condition of this case is
vp(1) = vp(2) = vp(3) = 2n — 2 and e (0) = 2212 and ey (1) = 22510,
Case 3. The two triangles starts from us and ends with wu,,.

Assign the label to the vertices v;, w;(1 <@ < L%J) and v, v/ (1 <i< L%J) as in
case 1. Now we consider the path vertices u;. Assign the label 2 to the path vertex
u1. Assign the labels 1,1,2,2 to the path vertices us, uq, us, ug respectively. Then
we assign the labels 1,1,2,2 to the next four path vertices ur, ug, ug, u1o respectively.
Continuing like this, we assign the label to the next four vertices and so on. Clearly
the last vertex w, received the label 1 and 2 according n = 3 (mod 4) or n = 1
(mod 4). Next we move to the vertices u} and u. Assign the label 1 to the vertices
ul, ub, uf, ... and we assign the label 3 to the vertices uj, u}, uj, ... Then we assign
the label 3 to all the vertices u/(1 < i < n). Now we consider the vertices w, and
wy'. Assign the label 2 to the vertices wj; ; and wy;,, for i=0,1,2,3,... and we
assign the label 1 to the vertices w), and wj; for all the values of i=1,2,3... In this

case vy(1) = vy(2) = vy(3) =2n—1 and ef(1) = 252 and ey (0) = 2T, 0

A double alternate quadrilateral snake DA(Q,,) consists of two alternate tri-
angular snakes that have a common path. That is a double alternate quadrilateral
snake is obtained from a path ujus...u, by joining w; and u;4+1 (alternatively) to
new vertices v;, x; and w;, y; respectively and then joining v;, w; and x;, y;.

Theorem 2.4-2.6 the 3-difference cordial behavior of DA(Q,) ® K1, DA(Q,) ®
2K, and DA(Q,) © Ka.

THEOREM 2.4. DA(Q,) ® K; is 3-difference cordial.
PROOF. Let
V(DA(Qn) ® K1)
=V(DA(Qn)) U{u; : 1 <i<n}U{v,wi,zj,y; - 1 <i< 5}
and
E(DA(Qn) © K1)
= E(DA(Qn)) U{usuj : 1 <i < n} U {vvj, wiw;, x;x), yiy; 0 1 <i < G}
Case 1. The two squares starts from u; and ends with wu,,.

Consider the path vertices u;. Assign the labels 1,1,1,2 to the first four path
vertices u1, ug, ug, ug respectively. Then we assign the labels 1,1,1,2 to the next four
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path vertices us, ug, ur, ug respectively. Proceeding like this we assign the label to
the next four path vertices and so on. Note that in this case the last vertex wu,
received the label 1 or 2 according as n = 2 (mod 4) or n = 0 (mod 4). Next
we move to the vertices v; and w;. Assign the label 2 to the vertices vy, v3,vs, ...
and assign the label 1 to the vertices wvs,v4, vg, ... then assign the label 3 to the
vertices w1, ws, ws, ... Now we consider the vertices x; and y;. Assign the label to
the vertices x; and y; as same as assign the label to the vertices v; and w;. Next
we move to the vertices v; and w}. Assign the label 1 to the vertices v], v}, vi, ...
and assign the label 2 to the vertices v}, v}, vg, ... Then assign the label 3 to the
vertices wh,  for all the values of i=0,1,2,3,... For all the values of i=1,2,3... assign
the label 2 to the vertices w};. Next we move to the vertices u;. Assign the labels
2,3,1,3 to the vertices uf}, uy, uf, u) respectively. Then we assign the labels 2,3,1,3
to the next four vertices uf, ug, u%, ug respectively. Continuing like this we assign
the label to the next four vertices and so on. Clearly the last vertex u], received
the label 3. Now we consider the vertices z and y. Assign the label 2 to the
vertices (1 < ¢ < Z). Then assign the label 1 to the vertices yi, 5, v, ... and
assign the label 3 to the vertices 5, y}, yg, ... Clearly ve(1) = v(2) = vf(3) = 2n
and e;(0) = Z* and ey (1) = 722,
Case 2. The two squares starts from uo and ends with w, 1.

Assign the label 1 to the vertices u; and uy. Then we assign the label 2 to the
vertices uz and u4. Assign the labels 1,1,1,2 to the vertices us, ug, u7, ug respec-
tively. Then we assign the label 1,1,1,2 to the vertices ug, u19, w11, 412 respectively.
Proceeding like this we assign the label to the next four vertices and so on. Clearly
the last vertex u, received the label 2 or 1 according as n = 0 (mod 4) or n = 2
(mod 4). Next we move to the vertices v;, w;, x; and y;. Assign the label 1 to the
vertices v1 and z1 and we assign the label 3 to the vertices wi and y;. Assign the
label 1 to the vertices vg; 41 and x9;41 for all the values of i=1,2,3,... For all the
values of i=2,3,4... assign the label 2 to the vertices v9; and xo;. Then assign the
label 3 to the vertices ws, wy, ws, ... and ya, Y3, Y4, ... Now we consider the vertices
v; and w}. Assign the label 2 to the vertices v} and wj. Assign the label 2 to the
vertices v}; and wj, for all the values of i=1,2,3,... For all the values of i=1,2,3,...
assign the label 1 to the vertices vj; ;. Then assign the label 3 to the vertices
wh; ., for all the values of i=1,2,3,... Next we move to the vertices uj. Assign the
label 1 to the vertices u} and u}. Then assign the label 3 to the vertices uj and
u}. For all the values of i=1,2,3,... assign the label 2 to the vertices uf; ;. Now
we assign the label 3 to the vertices u); for all the values of i=2,3,4,... and assign
the label 1 to the vertices u/, 5 for all the values of i=2,3,4,... For all the values
of i=1,2,3,... assign the label 3 to the vertices ul;, ,. Consider the vertices xj and
y;. Assign the label 2 to the vertex x} and assign the label 3 to the vertex y}. As-
sign the label 2 to the vertices x}, x5, 2}, ... Then assign the label 3 to the vertices
Y4, Yk, Y6, .- and assign the label 1 to the vertices v, y4, ¥, ... Clearly vy (1) = 528

and vy (2) = vy(3) = 6n3—9 and e;(0) = 7510 and e;(1) = 12,

Case 3. The two squares starts from us and ends with wu,,.
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Assign the label to the vertices v;, w;, z;, y;, v}, wh, af, yi(1 < i < L%J) as in case
1. Consider the path u;. Assign the label 2 to the vertex u;. Then assign the label
1,1,1,2 to the path vertices uso,us, uq,us respectively. Assign the label 1,1,1,2 to
the next four path vertices wug, u7, ug, ug respectively. Proceeding like this assign
the label to the next four vertices and so on. Clearly the last verte w,, received the
label 1 or 2 according as n = 3 (mod 4) or n = 1 (mod 4). Next we move to the
vertices u}. Assign the label 1 to the vertex uj and assign the label 3 to the vertices
uh and uf. Assign the label 1 to the vertices ufy; for all the values of i=1,2,3,... For
all the values of i=1,2,3... assign the label 3 to the vertices uj; ,, and u/, 5. Then
assign the label 2 to the vertices u; , for i=1,2,3,... Since vy(1) = v(3) =2n -1

and vy (2) =2n — 2, e;(0) = ™52 and e;(1) = 75, this labeling is a 3-difference
cordial labeling of DA(Q,) ® K;. O

A 3-difference cordial labeling of DA(Qs) ® K7 where the two triangle starts
from u; and ends with ug is shown in Figure 4.

3¢ 2 1 3 2

3 \\313

1

FIGURE 4

A 3-difference cordial labeling of DA(Q10) ® K1 where the two triangle starts
from uo and ends with ug is shown in Figure 5.
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FIGURE 5

A 3-difference cordial labeling of DA(Qg) ® K7 where the two triangle starts
from uy and ends with ug is shown in Figure 6.
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FIGURE 6

THEOREM 2.5. DA(Q,) ® 2K, is 3-difference cordial.

ProoF. Let

V(DA(Qn) ©®2K;)
=V(DA(Qn)) U{uj,ui + 1 < i <mpU{v, v, wi,wil, oy, 2y, y 0 1 <i < 3}
and

E(DA(Q.) ©2K;) = E(DA(Qn)) U {uui, wuf : 1 < i< n}

! 12 / 1" / 1 ! /. . n
U{vivg, vy, wiwiwawy, xaxy, xawd, gy, viyg 01 <@ < G

Case 1. The two squares starts from u; and ends with wu,,.

Consider the path vertices u;. Assign the label 1 to vertices uq,us, us, ... and
assign the label 2 to the path vertices wuo,uq4,ug,... Clearly in this case the last
vertex u, received the label 2. Next we move to the vertices v; and w;. Assign the
label 2 to all the vertices of v;(1 < i < %) and assign the label 3 to all the vertices
of w;(1 <4< %) Now we consider the vertices x; and y;. Assign the label 1 to the
vertices x1, T2, 3, ... and assign the label 3 to the vertices y1, y2, y3, ... Next we move
to the vertices vj, v}, w; and wj'. Assign the label 2 to the vertices vj(1 <i < §)
and assign the label 3 to the vertices vj'(1 < ¢ < §). Then assign the label 1 to
the vertices wj(1 < i < §) and assign the label 3 to the vertices wj'(1 < i < ).
Consider the vertices u; and u;. Assign the label 1 to the vertices u}(1 < i < n).
Then assign the label 3 to the vvertices uf, u4,u¥,... and assign the label 2 to the
vertices uf, uy, ug, ... Next we move to the vertices z}, x/, y} and y}’. Assign the label
2 to the vertices zj(1 < i < %) and assign the label 3 to the vertices zj'(1 <14 < §).
Then assign the label 1 to the vertices ¥/, y5,v5, ... and assign the label 2 to the
vertices yY,y4,y4, ... Clearly the vertex condition is vs(1) = vf(2) = v(3) = 3n.

Also the edge condition is ef(0) = 5n and ef(1) = 5n — 1.

Case 2. The two squares starts from uo and ends with w, 1.
Assign the label to the vertices v;,w;, x;, yi, vi, wh, «}, yi, vl ywl o yl (1 < i <
L%J —1) as in case 1. Consider the path vertices u;. Assign the label 1 to the path
vertex u;. Then assign the label 1 to the path vertices us, u4, ug, ... and assign the
label 2 to the path vertices ug, us, ur, ... Clearly the last vertex u,, received the label
1. Next we move to the vertices u; and u/. Assign the label 2 to the vertices u}, u)

and u4. Then assign the label 3 to the vertices uf,u} and uj. Assign the label 1
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to the vertices uj and u3. Then assign the label 2 to the vertices u,; ,, for all the
values of i=2,3,4,5... and assign the label 3 to the vertices uf,. Now we assign the
label 1 to the vertices uf, ug, u%, ... Hence vy (1) = v5(2) = v;(3) = 3n —4. Also the
edge condition is ef(0) = 5n — 7 and ef(1) = 5n — 8.

Case 3. The two squares starts from us and ends with wu,,.

Consider the path vertices u;. Assign the label 2 to the path vertex w; and
assign the label 1 to path vertices us and uz. Then assign the label to the path
vertices ug, ug, ug, ... and assign the label 2 to the path vertices us, ur, ug, ... Next
we move to the vertices v; andd w;. Assign the labels 2,1 to the vertices vy, v
and assign the label 3 to the vertices w; and ws. Then assign the label 2 to the
path vertices v3, v4, vs, ... and assign the label 3 to the path vertices ws, wy, ws, ...
Now we consider the vertices x; and y;. Assign the label 2,3 to the vertices x
and y; respectively. Thn we assign the label 1 to the vertices s, 3,24, ... and
assign the label 3 to the vertices y2, y3, Y4, ... Next we move to the vertices v}, v}, w]
and wf. Assign the label 1 to the vertices v] and wj). Then assign the label 2
to the vertices v and v5. Assign the label 3 to the vertices v, w] and v§ and
we assign the label 2 to the vertex w}. Now we assign the label 2 to the vertices
vh, vy, vk, ... and assign the label 1 to the vertices w}, w}, wf, ... Assign the label 3 to
the vertices vf, v}, vf, ... and wf, wy,wf,... Now we consider the vertices z}, z/, .
and y;. Assign the label 1 to the vertices ) and assign the label 2 to he vertices z7.
Then we assign the labels 1,3 to the vertices y] and y{. Now we assign the label
2 to the vertices ah, z}, x), ... and assign the label 3 to the vertices af),x%, /], ...
Then assign the label 1 to the vertices v}, y5, v}, ... and we assign the label 3 to
the vertices y4, y%,y4, ... Next we move to the vertices v} and u}. Assign the label
1 to the vertices uf,u) and uf and we assign the labe 2 to the vertices uf, uj
and ujy. Then we assign the label 3 to the vertices u},u4, v} and uy. Now we
assign the label 1 to the vertices ug, u%,ug, ... Then we assign the label 3 to the
vertices ug, uf, uly, ... and assign the label 2 to the vertices u¥,ug, ufy,... Clearly
vr(1) = vs(2) = v(3) =3n —2 and ef(0) = ef(1) = 5n — 4. O

THEOREM 2.6. DA(Q,) ® K is 3-difference cordial.

ProoFr. Let

V(DA(Qn) © Ka2)
=V(DAQn)) U {uj,ui : 1 <i<n}U{vj,vf,wi,w, zj,xf,yj,yi 1 <i< 5§}
and

E(DA(Q.) © K3) = E(DA(Qn)) U {wu;, wyuf  uiu : 1 < i< n}
U{viv, vy, vjvy , wiwg, wiwy, wiwy, xixy, xiy, oixl vy, vayd, viyy 0 1< < )

(2] 3

Case 1. The two squares starts from u; and ends with wu,,.

First we consider the path vertices u;. Assign the labels 1,1,1,2 to vertices uq,
ug, ug, ug respectively. Then we assign the labels 1,1,1,2 to the next four path
vertices us, ug, u7, ug respectively. Continuing like this we assign the label to the
next four vertices and so on. Clearly the last vertex w, received the label 2 or 1
according as n = 0 (mod 4) or n = 2 (mod 4). Next we move to the vertices v;
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and w;. Assign the label 2 to the vertices vy, v9,vs, ... and assign the label 3 to the
vertices wi, ws,ws, ... Now we consider the vertices x; and y;. Assign the label 2
to the vertices x1,x3, x5, ... and we assign the label 1 to the vertices x2, x4, zg, ..
Then we assign the label 3 to the vertices y;(1 < i < %) Next we move to the
vertices wj, w;’,vj and vj’. Assign the label 1 to the vertices vj, wj(1 <i < ) and
we assign the label 2 to the vertices vi'(1 <4 < %). Then we assign the label 3 to
the vertices wi’(1 < i < §). Now we consider the vertices zj, x},y; and y;’. Assign
the label 1 to the vertices x},z%, xf, ... and we assign the label 2 to the vertices
xh, x), xg, ... Then we assign the label 2 to the vertices zf, 2%, 27, ... and we assign
the label 3 to the vertices x4, 2, z¢, ... Now we assign the label 2 to the vertices
Y1, Y5, Yk, ... and we assign the label 1 to the vertices y4, v}, yg, ... Assign the label
3 to the vertices y{,y4, y¥, ... and we assign the label 2 to the vertices y4, vy, v, -
Next we move to the vertices uj and u;’. Assign the label 2 to the vertices u};  ; for
all the values of i=0,1,2,3... and assign the label 2 to the vertices u}; for i=1,2,3,...
For all the values of i=0,1,2,3... assign the label 3 to the vertices u; , and u};_ .
Clearly vf(1) = v(2) = v4(3) = 3n and ef(0) = 132 and e;(1) = 132=2.
Case 2. The two squares starts from us and ends with w, 1.

First we consider the path vertices u;. Assign the label 2 to the vertex w,
and assign the label 1 to the path vertices us and wug. Assign the labels 1,1,2,2
to the path vertices uy,us, ug, u7 respectively. Then we assign the labels 1,1,2,2
to the next four path vertices ug, ug, w19, u11 respectively. Continuing like this we
assign the label to the next four vertices and so on. The last vertex u, received
the label 1 or 2 according as n = 0 (mod 4) or n = 2 (mod 4). Next we move to
the vertices v; and w;. Assign the label 2,3 to the vertices v; and w; respectively.
Then we assign the label 2 to the vertices vo, vy, vg, ... and we assign the label 1
to the vertices vz, vs, v7, ... Now we assign the label 3 to the vertices ws, w3, wy, ..
Consider the vertices x; and y;. Assign the label 2 to the vertex x;. Then assign
the label 1 to the vertices z;(1 < i < §) and we assign the label 3 to the vertices
yi(1 <4 < §). Next we move to the verices v}, v}, w; and w;. Assign the label to
the vertices v}, v}, w} and w} as in case 1. Now we consider the vertices x}, z/, y;
and y!'. Assign the labels 1,2,2,3 to the vertices 2}, 27, y] and y{ respectively. Then
assign the label 2 to the vertices z}(2 < 7 < §) and assign the label 3 to the vertices
zi(2 <i < §). Now we assign the label 1 to the vertices ys; for all the values of
i=1,2,3,.. and assign the label 2 to the vertices y5; , for i=1,2,3,... For all the
values of i=1,2,3,.. assign the label 2 to the vertices y4;. Finally assign the label
3 to the vertices y5;,, for i=1,2,3,... Note that in this case the vertex condition
is vy(1) = vy(2) = vs(3) = 3n — 4 and the edge condition is ef(0) = 12229 and
ef(l) — 13n2—18.

Case 3. The two squares starts from uo and ends with wu,,.

n

Assign the label to the vertices vy, w;, x;, y;(1 < i < (QD and v}, w}, x5, yi, v
wi, el yl(1<i< LgJ) as in case 1. Now we consider the path vertices u;. Assign
the label 1 to the path vertices vertex u; and assign the labels 1,1,1,2 to the path

vertices us, U3, Uq, Uy respectively. Then we assign the labels 1,1,1,2 to the next four

"
7
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path vertices ug, u7, us, ug respectively. Proceeding like this we assign the label to
the next four vertices and so on. Clearly the last vvertex u,, received the label 1 or
2 according as n = 3 (mod 4) or n = 1 (mod 4). Next we move to the vertices u
and . Assign the labels 1,2 to the vertices u], u) respectively and we assign the
label 3 to the vertices u;’(l < ¢ < n). Then we assign the label 1 to the vertices
“ﬁu+3 for all the values i=0,1,2,3,... and we assign the label 1 to the vertices u};
for i=1,2,3,... for all values of i=1,2,3... assign the label 2 to the vertices u};_ ; and
;9. Since vp(1) = vy(2) = vy(3) = 3n — 2, ep(0) = 13211 and ep(1) = 132=2
this labeling is a 3-difference cordial labeling. O
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