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Abstract. Let G be a graph. Let f:V(G) — {0,1,2,...,k— 1} be a map where k € N and k > 1. For each
edge uv, assign the label |f(u) — f(v)|. f is called k-total difference cordial labeling of G if |t/ (i) —t47(j)| < 1,
i,j€{0,1,2,...,k—1} where 47 (x) denotes the total number of vertices and the edges labeled with x. A graph with
admits a k-total difference cordial labeling is called k-total difference cordial graphs. In this paper we investigate

the 4-total difference cordial labeling behaviour of corona of snake graphs with Kj.
Keywords: 7, ©K;; 0, © Ky; A(T, ©K)).
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1. INTRODUCTION

All graphs in this paper are finite, simple and undirecte. The k-total difference cordial graph
was introduced in [3]. In [3, 4], 3-total difference cordial labeling behaviour of path, complete
graph, comb, armed crown, crown, wheel, star etc have been investigated . Also 4-total dif-
ference cordial labeling of path, star , bistar, comb, crown, P, UK », S(P,UK] ), B, UBy
Tesponding author

TResearch scholar, Register number 182240120910010

E-mail address: ponrajmaths@gmail.com

Received February 24, 2020
881



882 R.PONRAJ, S. YESU DOSS PHILIP, R. KALA

etc.,have been invetigated [5]. In this paper we investigate 4-total difference of cordial labeling

of Corona of triangular snake and quadrilateral snake graphs with K.

2. PRELIMINARIES

Definition 2.1. Let G be a graph. Let f: V(G) — {0,1,2,...,k— 1} be a function where k € N
and k > 1. For each edge uv, assign the label | f(u) — f(v)|. f is called k-total difference cordial
labeling of G if |tq(i) —tar(j)| < 1, i, j € {0,1,2,...,k — 1} where t,7(x) denotes the total
number of vertices and the edges labelled with x. A graph with a k-total difference cordial

labeling is called k-total difference cordial graph.

Definition 2.2. The Triangular snake 7, is obtained from the path P, : uju; . ..u, with V(T,) =
V(P)U{vi:1<i<n—1}and E(T,) = E(P,) U{ui,ujviy1 : 1 <i<n—1}.

Definition 2.3. The Quadrilateral snake Q, is obtained from the path P, : uju;...u, with
V(Qn) =V (B)U{vi,wi: 1 <i<n—1}and E(Q,) = E(B,) U{ujvi,uiriw; : 1 <i<n—1}

Definition 2.4. The The Alternate triangular snake of A(7,) is obtained from the path P, :
uiuy ...u, by joining u; and u; | (alternatively) to the vertex v;. That is every alternate edge of

a path is replaced by Cs.

Definition 2.5. Let G, G, respectively be p1,q1,p2, g2 graphs. The corona of G| with G,,G1 ©
G- is the graph is obtained by taking one copy of G; and p; copies of G, and joining the "

vertex of G| with an edge to every vertex in the i’ copy of G,.

3. MAIN RESULTS

Theorem 3.1. The corona of triangular snake 7,, with Ky, T,, © K is 4-total difference cordial.

Proof. Take the vertex set and edge set of 7, as in definition 2.1. Let x;(1 <i <n—1) be the
pendent vertices adjacent to u;(1 <i<n—1) and y;(1 <i < n) be the pendent vertices adjacent
tou;(1 <i<n-—1). Clearly |V(T,,)|+ |E(T,)| =9n—6.

Case 1. n >3 . Fix the labels 1,1,3,3,3,3,3,1,1 and 1 to the vertices x1,x3, V1, V2,
ui,u,u3,yi,y2 and y3. Next assign the label 3 to the all path vertices uju, . ..u, . Next assign

the labels 1,2, 1 and 3 to the vertices v3,v4,vs and vg . Similarly assign the labels 1,2, 1 and 3 to
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the next four vertices v7,vg,vg and vig. Continue in this pattern until we reach the vertex v,_1.
Clearly the vertex v, receive the label 1 whenn=1,3 (mod 4) and 2 or 3 according as n =0
(mod 4) orn=2 (mod 3).

Next assign the labels 2,3,2 and 1 to the vertices x3,x4,x5 and xg. Assign the labels 2,3,2
and 1 to the next four vertices x7, xg, x9 and x1o. Proceeding in this way until we reach the vertex
Xn—1. Clearly the vertex x,_ receive the label 2 when n = 1,3 (mod 4) and 3 or 1 according
asn=0 (mod 4) orn=2 (mod 3).

Next assign the labels 1,3,3 and 3 to the vertices y3,y4,y5 and yg . Assign the labels 1,3,3
and 3 to the next four vertices y7,yg,y9 and y19. Proceeding like this until we reach the vertex
yn. Clearly the vertex y, receive the label 3 or I whenn=0,1,2 (mod 4) orn=3 (mod 4).
Case 2. n < 3.

Table 1 gives a 4-total difference cordial labeling for this case.

nouy (U2 | U3 | vy | V2 Xy (X2 Y1 | y2 |3

21313 (3] |1 11

21313131331 |1]1]1/1
TABLE 1

The table 2 shows that this vertex labeling is a 4-total difference cordial labeling.

Values of n | 157(0) | tap(1) | tar(2) | ta4£(3)
n=0 (mod 4) 9n;4 9n443 9n;4 9n443
n=1 (mod 4) 9n;5 9n;5 9n;9 9n;5
n=2 (mod 4) 9n4—6 9n4—6 9n4—6 9n4—6
n=3 (mod 4) 9n;7 9n477 9n477 9n477

TABLE 2

Example 3.1. A 4-total difference cordial labeling of 7g ® K is shown in Figure 1
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FIGURE 1

Theorem 3.2. The corona of quadrilateral snake Q, with K;, Q, ® K; is 4-total difference

cordial.

Proof. Take the vertex set and edge set of O, as in definition 2.2. Let x; be the pendent vertices
adjacent to v; and z; be the pendent vertices adjacent to w;(1 <i<n—1). Let y;(1 <i <n) be the
pendent vertices adjacent to u;(1 < i <n). Itis easy to verify that |V (Q,)|+|E(Q,)| = 13n—10.

Assign the label 3 to the all the path vertices uju; . ..u,. Next assign the labels 3,3,1 and 1
to the vertices vy, vy,v3 and v4. Assign the labels 3,3,1 and 1 to the vertices vs,vg,v7 and vg.
Continue in this pattern until we reach the vertex v,_. Clearly the vertex v, receive the label

3 or 1 accordingasn=1,2 (mod 4) orn=0,3 (mod 4).

We now consider the vertices w;. Assign the labels 3,3,1 and 2 to the vertices wi,wy, w3
and w,4. Next assign the labels 3,3, 1 and 2 to the vertices ws,wg, w7 and wg. Proceeding like
this until we reach the vertex w,_. Clearly the vertex w,_ receive the label 3 when n = 1,2

(mod 4) and 1 or 2 when n = 0,3 (mod 4).

Now we consider the vertices x;. Assign the labels 1,1,2 and 3 to the vertices x1,x2,x3 and
x4. Next assign the labels 1,1,2 and 3 to the vertices x5, xg,x7 and xg. Proceeding like this until
we reach the vertex x,,_;. Clearly the vertex x,_; receive the label 1 when n = 1,2 (mod 4)

and 2 or 3 when n=3,0 (mod 4).

We now move to the vertices z;. Assign the labels 1,1,3 and 3 to the vertices z;,z2,z3 and

z4. Next assign the labels 1,1,3 and 3 to the vertices zs, 26,27 and zg. Proceeding like this until
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we reach the vertex z,,—1. Clearly the vertex z,_ receive the labels 1 or 3 according asn =1,2

(mod 4) orn=3,0 (mod 4).

Next we move to the pendent vertices of path. Fix the label 1 to the vertex y;. Assign the
labels 1,1,3 and 3 to the vertices y»,y3,y4 and ys. Next assign the labels 1,1,3 and 3 to the
vertices yg,y7,ys and yg. Proceeding like this until we reach the vertex y,. Clearly the vertex y,
receive the label 1 or 3 according as n =2,3 (mod 4) orn=0,1 (mod 4).

The table 3 shows that this vertex labeling is a 4-total difference cordial labeling.

0
Values of - | t47(0) | tap(1) | tar(2) | tar(3)
n=0 (mod4) | 131=8 | 13n_12 | 1318 | In_12
n=1 (mod 4) 13114—13 13;2—9 13;2—9 13;2—9
n=2 (mod 4) | 13110 | 131210 | 13110 | 13110
n=3 (mod 4) l3r§77 13n-11 | 13n-11 | 13n-11
TABLE 3

Example 3.2. A 4-total difference cordial labeling of Q5 ® Kj is shown in Figure 2

FIGURE 2

Theorem 3.3. The corona of alternate triangular snake A(7,) with K, A(T,) ® K is 4-total

difference cordial.
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Proof. Take the vertex set and edge set of A(7},) as in definition 2.3.

Case 1. The edge uju; lies in a triangle and the edge u,,—u, lies in a triangle.

Let x;(1 <i<n—1) be the pendent vertices adjacent to v;(1 <i<n—1) and y;(1 <i <n) be the
pendent vertices adjacent to u;1 <i < n— 1. Clearly n is even. In this case |V (A(T,)) ©Ki| +
E(A(T)] = 252

Assign the label 3 to the path vertices uju, .. .u,. Next fix the label 3 and 3 to the vertices vy

and v;. Fix the label 1 to the vertices x1,x;,y; and y,. Next assign the labels 2,3,2 and 1 to the
vertices x3,Xx4,X5 and xg. Assign the labels 2,3,2 and 1 to the next four vertices x7,xg,x9 and
x10. Continue in this pattern until we reach the vertex xn. Clearly the vertex Xy receive the label
2whenn=1,3 (mod 4) and 3 or 1 according as n =0 (mod 4) orn =2 (mod 3).

We now consider the vertices v;. Assign the labels 1,2, 1 and 3 to the vertices v3,v4,vs and vg
. Similarly assign the labels 1,2, 1 and 3 to the next four vertices v7,vg, vg and vig. Continue in
this pattern until we reach the vertex v Clearly the vertex v receive the label 1 whenn=1,3
(mod 4) and 2 or 3 according asn =2 (mod 4) orn =0 (mod 3).

Consider the vertices y;. Assign the labels 1,1,1,3,1,3,1and 3 to the vertices y3, y4, s, Y6, V7,
vg,y9 and yig. Next assign the labels 1,1,1,3,1,3,1 and 3 to the vertices
Y11,Y12,Y13,Y14,V15,V16,Y17 and yjg. Continue in this pattern until we reach the vertex y,.
Clearly the vertex y, receive the label 1 or 3 according as n =1,3,4,5,7 (mod 8) orn=0,2,6
(mod 4).

The table 4 shows that this vertex labeling is a 4-total difference cordial labeling.

Values of - | 14¢(0) | tar(1) | tap(2) | ta£(3)
n=0 (mod 8) BT” 1%’1 13’%—8 BTn
2 (mod 8) 13%—2 13%—2 13%—2 13%—2
=4 (mod 8) | 134 | Lan=d | L34 | 13-4
=6 (mod 8) | 13142 | 1316 | 13n42 | 1316
TABLE 4

Case 2. The edge uju; lies in a triangle and the edge u,,_ou,,—1 lies in a triangle.In this case n is

odd.
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Clearly removal of the edge u,_u, is the graph as in case(i). Assign the label to the vertices
ui(1 <i<n—1)andv;(1 <i<")asincase (i). Finally assign the labels 3 and 1 respect to
the vertices u, and v,,.

The table 5 shows that this vertex labeling is a 4-total difference cordial labeling.

Values of n | 157(0) | t4¢(1) | tap(2) | tar(3)
n=1 (mod8) | 135 | 11=5 | 13013 | 13n=5
n=3 (mod8) | 1317 | 117 | 1317 | 1317
n=5 (mod 8) | 13=9 | 13117 | 13017 | 13n_17

=7 (mod 8) | 131211 | 13n-19 | 1n—11 | 13n—19

TABLE 5

Case 3. The edge upu3 lies in a triangle and the edge u,,_ou,, 1 lies in a triangle.

Obviously removal of the edge uu; as in case(ii). Assign the label to the vertices u;(2 <i < n)
and v;(2 <i < %) as in case (i). Next assign the labels 3 and 1 respect to the vertices u; and
V1.

The table 6 shows that this vertex labeling is a 4-total difference cordial labeling.

Values of | t57(0) | t4¢(1) | tap(2) | tar(3)
n=0 (mod 8) | 131=8 | 13116 | 1318 | 13116
2 (mod 8) | 1310 | 131210 | 13n-18 | 13n_10

=4 (mod §) | 132=12 | 1312 | Lan_l2 | 13-12
=6 (mod §) | 13=6 | 131714 | Ian_14 | 13014

TABLE 6
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Theorem 3.4. The corona of alternate quadrilateral snake A(Q,) with K1, A(Q,) ® K] is 4-total

difference cordial.

Proof. Take the vertex set and edge set of A(Q,) as in definition 2.3.

Case 1. The edge uju; lies in a Quadrilateral and the edge u,,—u, lies in a Quadrilateral.

Let x;(1 <i < n) be the pendent vertices adjacent to v;(1 <i <n) and z;(1 <i < %) be the
pendent vertices adjacent to w;(1 <i <n) and y;(1 <i < n) be the pendent vertices adjacent to

u;l <i<n. Clearly n is even. In this case |[V(A(Q,)) ©Ki|+|E(A(Qy))| = %

Assign the label 3 to the path vertices uju; . ..u,. Next fix the label 3 to the vertices v; and
wi. Fix the label 1 to the vertices x1,z; and y;(1 <i < n). Next assign the labels 1,3,3 and 3
to the vertices x»,x3,x4 and x5. Assign the labels 1,3,3 and 3 to the next four vertices xg,x7, X3
and xg. Continue in this pattern until we reach the vertex xz. Clearly the vertex xy receive the

label 1 when n =2 (mod 4) and 3 when n=0,1,3 (mod 4).

We now consider the vertices z;(1 <i < %) Assign the labels 1,2,3 and 2 to the vertices
22,23,24 and zs . Similarly assign the labels 1,2,3 and 2 to the next four vertices zg, 27,73 and
z9. Continue in this pattern until we reach the vertex zy. Clearly the vertex zz receive the label

2whenn=1,3 (mod 4) and 1 or 3 according as n = 0,2 (mod 4).

Consider the vertices v;(1 <i < 7). Assign the label 3 to the vertices vy, v2,vz. Next assign
the labels 3,1,2 and 1 to the vertices wo, w3, w4 and ws. Assign the labels 3,1,2 and 1 to the
next four vertices wg, w7, wg and wg. Continue in this way until we reach the vertex wi. Clearly

the vertex w receive the label 1 whenn =1,3 (mod 4) and 3 or 2 when n = 0,2 (mod 4).
The table 7 shows that this vertex labeling is a 4-total difference cordial labeling.
Case 2. The edge ujuy lies in a quadrilateral and the edge u,_»u,—1 lies in a quadrilateral. In

this case n 1s odd.

Clearly removal of the edge u,_u, is the graph as in case(i). Assign the label to the vertices
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Values of n | 15£(0) | ta7(1) | tar(2) | t4£(3)
n=0 (mod 8) ”T" IZT" 17’%*8 17?”
(mod 8) 177;3—2 17%—2 17%—2 17%—2
=4 (mod 8) 17ré+4 17%—4 17%—4 17%—4
=6 (mod 8) | 12242 | 17a-6 | 17042 | 17n_6
TABLE 7

ui(l1 <i<n—1)andv;(1 <i<%)andw;(1 <i<$%)asincase (i). Finally assign the labels 3

and 1 respect to the vertices u, and v

The table 8 shows that this vertex labeling is a 4-total difference cordial labeling.

Values of - | t47(0) | tap(1) | tar(2) | tar(3)
n=1 (mod 8) 17%79 17%79 17n§l7 17%79
n=3 (mod 8) 17n8—11 17n8—11 17n8—11 17n8—11
n=5 (mod 8) 17;18—5 17n8—13 17n8—13 17n8—13
n=7 (mod 8) 17%77 17n§15 17%77 17n§15

TABLE 8

Case 3. The edge upus lies in a Quadrilatral and the edge u,_,u,—1 lies in a Quadrilatral.
Obviously removal of the edge uju> as in case(ii). Assign the label to the vertices u;(2 <i < n)
and v;(2<i<n—1)and w;(1 <i<73) asin case (i). Next assign the labels 3 and 1 respect to
the vertices u; and v;.

The table 9 shows that this vertex labeling is a 4-total difference cordial labeling.
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Values of n | 157(0) | 147(1) | tar(2) | tar(3)

n=0 (mod 8) 17n§32 17n§40 17n§32 17n§40

2 (mod 8) 17n8—34 17n8—34 17n8—42 17n8—34

=4 (mOd 8) 17n8—2() 17n8—20 17n8—20 17n8—20

=6 (mod 8) | 17130 | 17038 | 1738 | 17n_38
TABLE 9
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