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GROUP S; CORDIAL REMAINDER LABELING FOR WHEEL AND
SNAKE RELATED GRAPHS

A. LOURDUSAMY M S. JENIFER WENCY 3 AND F. PATRICK )

ABSTRACT. The concept of group S3 cordial remainder labeling was recently intro-
duced by Lourdusamy, Jenifer Wency and Patrick in [5]. In this paper, we prove
that helm, flower, closed helm, gear, sunflower, triangular snake and quadrilateral

snake are a group S3 cordial remainder graphs.

1. INTRODUCTION

All graphs considered here are simple, finite, connected and undirected. Graph
labeling was first introduced in 1960’s. Most of the graph labeling trace their origins
in the paper presented by Alex Rosa in 1967 [7]. A labeling of a graph is a map that
carries the graph elements to the set of numbers, usually to the set of non-negative or
positive integers. If the domain is the set of vertices then the labeling is called vertex
labeling. If the domain is the set of edges then the labeling is called edge labeling.
If the labels are assigned to both vertices and edges then the labeling is called total
labeling. Cordial labeling is a weaker version of graceful labeling and harmonious
labeling introduced by I. Cahit in [1]. Let f be a function from the vertices of G to
{0,1} and for each edge zy assign the label |f(x) — f(y)|. The function f is called a
cordial labeling of G if |v;(0) —vs(1)] < 1 and |ef(0) —ef(1)| < 1, where vy(i) denotes

the number of vertices labeled with 7 (: = 0,1) and ef(i) denotes the number of edges
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labeled with ¢ (i = 0,1). An extensive survey of various graph labeling problems is

available in Gallian [2].

Definition 1.1. Let A be a group. The order of a € A is the least positive integer n
such that a™ = e. We denote the order of a by o(a).

Definition 1.2. Consider the symmetric group Ss. Let the elements of S3 bee, a, b, ¢, d, f

where
1 2 3 1 2 3 1 2 3
e = a = b:
1 2 3 1 3 2 3 21
1 2 3 1 2 3 1 2 3
21 3 2 31 31 2

We have o(e) = 1, o(a) = o(b) = o(c) = 2, o(d) = o(f) = 3.

Lourdusamy et al. introduced the concept of group S3 cordial remainder labeling
in [5]. Also they proved that path, cycle, star, bistar, complete bipartite K5 ,, wheel,
fan, comb and crown graphs admit a group Ss cordial remainder labeling. In [6],
Lourdusamy et al. discussed the behaviour of group S3 cordial remainder labeling of
subdivision of star, subdivision of bistar, subdivision of wheel, subdivision of comb,
subdivision of crown, subdivision of fan and subdivision of ladder. In [4], Jenifer et al.
proved that shadow graph of cycle and path, splitting graph of cycle, armed crown,
umbrella graph and dumbbell graph admit a group S3 cordial remainder labeling.
Also they proved that snake related graphs are a group S3 cordial remainder graphs.

For undefined terms the reader is referred to Harary [3].

Definition 1.3. Let G = (V(G), E(G)) be a graph and let g : V(G) — S3 be a
function. For each edge xy assign the label r where r is the remainder when o(g(z))

is divided by o(g(y)) or o(g(y)) is divided by o(g(x)) according as o(g(x)) > o(g(y))
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or o(g(y)) > o(g(z)). The function g is called a group S3 cordial remainder labeling
of G if |v,(x) —vy(y)| < 1and |ey(1) —ey(0)| < 1, where v,y(x) denotes the number of
vertices labeled with = and e, (i) denotes the number of edges labeled with ¢ (i = 0, 1).
A graph G which admits a group S3 cordial remainder labeling is called a group S3

cordial remainder graph.

In this paper, we prove that helm, flower, closed helm, gear, sunflower, triangular
snake and quadrilateral snake are a group S3 cordial remainder graphs. First, we

introduce these graph.

Definition 1.4. The join of two graphs G; and G, is denoted by G + G5 and
whose vertex set is V(G + G2) = V(G1) U V(Gy) and edge set is E(Gy + Ga) =
E(Gl) U E(Gg) U {U’U U e V(Gl),U € V(Gg)}

Definition 1.5. The wheel W, is defined as the join C, + K;. The vertex K; is
the apex vertex and the vertices on the underlying cycle are called rim vertices. The
edges of the underlying cycle are called the rim edges and the edges joining the apex

and the rim vertices are called spoke edges.

Definition 1.6. The helm H,, is obtained from a wheel W,, by attaching a pendent

edge at each vertex of the cycle C,.

Definition 1.7. The flower graph F'l,, is the graph obtained from a Helm by joining

each pendent vertex to the central vertex of the Helm.

Definition 1.8. The closed helm C'H,, is a graph obtained from a Helm H,, by joining

each pendent vertex to form a cycle.

Definition 1.9. The gear graph G,, is obtained from the wheel W,, by adding a vertex

between every pair of adjacent vertices of the cycle C,,.
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Definition 1.10. Let W, be the wheel with central vertex v and cycle C,, : ujus . . . u,u;.
Then the sunflower graph SF), is obtained from W,, by adding the vertices vivsy...v,

where v; is adjacent to u;, u;y1, 1 <4 <n—1 and v, is adjacent to wu,, u;.

Definition 1.11. A K,-snake is defined as a connected graph in which all blocks
are isomorphic to K, and the block-cut point graph is a path. A Kj3-snake is called

triangular snake.

Definition 1.12. The quadrilateral snake is obtained from a path wjusg - --u,4q by

joining u;, u;41 to new vertices v;, w; respectively and joining v; and w;.

2. MAIN RESULTS

Theorem 2.1. The Helm graph H, is a group Ss cordial remainder graph for n > 3.

Proof. Let H,, be the Helm with V(H,) = {u,u;,v; : 1 < i < n} and F(H,) =
{uug, uv; = 1 < i < n}lJ{umwir 0 1 < i <n—1}J{uur}. Therefore, |V (H,)| =
2n+ 1 and |E(H,)| = 3n. Define g : V(H,,) — S5 as follows:

Case 1. n = 3.

Assign the labels d,a,d, f,b, e, c to the vertices u, uy, us, us, vy, v, v3 respectively.
The values of v,(z), z € {e,a,b,c,d, f}, e,(0) and e,(1) are given in Table 1. Ac-
cording to these values from Table 1, g is a group S5 cordial reminder labeling.
Case 2. n =4.

Assign the labels d, a, f,b,e,d, b, e, c to the vertices u, uq, us, us, Uy, V1, Vo, V3, Vg Te-
spectively. The values of v,(z), x € {e,a,b,c,d, f}, e,(0) and e, (1) are given in Table
1. According to these values from Table 1, g is a group S3 cordial reminder labeling.
Case 3. n=05.

Assign the labels d, a, b, f,c, e, e, f,a,b, c to the vertices u, uy, us, us, ug, s, V1, Vo,
vs, vy, U5 respectively. The values of v,(z), = € {e,a,b,c,d, f}, €,(0) and e4(1) are

given in Table 1. According to these values from Table 1, g is a group Sz cordial
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reminder labeling.

Case 4. n > 6.

Subcase (i). n = 0 (mod 6). Let n = 6k and k& > 1. g(u) = d; for
1<1<n,

a ifi=1 (mod 6)

d if i =2 (mod 6)

b ifi =3 (mod 6)

9(us) =
¢ ifi=4 (mod 6)
f ifi=5 (mod 6)
G if i =0 (mod 6);
d ifi=1 (mod 6)
a ifi=2 (mod 6)
f it i =3 (mod 6)

g(vi) =

b ifi=4 (mod 6)

e ifi =5 (mod 6)

¢ ifi=0 (mod 6).
Subcase (ii). n = 5 (mod 6).

Let n = 6k +5 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last five vertices uggi1, Ugkt2, Usk+3, Usk+ra and Uggis are
labeled by a,b,d, c, e respectively and the last five vertices vgri1, Uski2, Veki3, Vekid
and vgry 5 are labeled by e, f, a, b, ¢ respectively.

Subcase (iii). n =4 (mod 6).

Let n = 6k +4 and k > 1. Assign the labels to the vertices u, u; and v; as in

the Subcase (i), except that the last four vertices uggi1, Ugkt2, Ugktrs and ug,yq are

labeled by a, f, b, e respectively and the last four vertices vgri1, Verr2, Verss and vegi4
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are labeled by d, b, e, ¢ respectively.
Subcase (iv). n =3 (mod 6).

Let n = 6k + 3 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last three vertices ugr1, Ugpr2 and ugpss are labeled by
a,d, f respectively and the last three vertices vgxy1, Veraro and vgpis are labeled by
b, e, c respectively.

Subcase (v). n =2 (mod 6).

Let n = 6k + 2 and & > 1. Assign the labels to the vertices u, u; and v; as
in the Subcase (i), except that the last two vertices ugri1, ugrs2 are labeled by f, a
respectively and the last two vertices vgxi1, verso are labeled by b, e respectively.
Subcase (vi). n =1 (mod 6).

Let n = 6k + 1 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the

Subcase (i), except that the two vertices ugrt1, verr1 are labeled by a, b respectively.

From Table 1, it is clear that g is a group S3 cordial remainder labeling. 0
TABLE 1
n vg(a) | vg(b) | vele) | vy(d) | wvyle) | vy(f) | eg(0) | e4(1)
3 1 1 1 2 1 1 5 4
4 1 2 1 2 2 1 6 6
5 2 2 2 1 2 2 8 7

6k 2k 2k 2k | 2k+1| 2k 2k 9k 9%k

6k+1|2k+1|2k+1| 2k |2k+1| 2k 2k |9k +2|9%+1

6k +2|26+1|2k+1| 2k |26+1|2k+1|2k+1|96+3 |9 +3

6k +3|2k+1|2k+1|2k+1|26+2|2k+1|2k+1 |9k +5|9k +4

6k +4 |26+ 1|2k+2 |2k +1|26+2|2k+2|2k+ 1|9k +6 |9k +6

6k +5|2k+2|2k+2 |2k +2|2k+2|2E+2|2k+1 |9k +8 |9k + 7
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Example 2.1. A group S5 cordial remainder labeling of helm graph Hg is shown in

Figure 1.

FIGURE 1

Theorem 2.2. The flower graph Fl, is a group Ss cordial remainder graph for n > 3.
Proof. The same labeling pattern is followed as in Theorem 2.1. U

Theorem 2.3. The closed helm graph CH,, is a group Ss cordial remainder graph for

n > 3.

Proof. Let H, be the helm with V(CH,) = {u,u;,v; : 1 < i < n} and E(CH,) =
{uug, uv; = 1 < i < n}plJH{wuir,vivir 0 1 < i < n— 1} J{unug, v01}. Therefore,
\V(CH,)| =2n+1 and |E(CH,)| = 4n. Define g : V(CH,,) — Ss3 as follows:

Case 1. n = 3.

Assign the labels d,b,d,c, f,e,a to the vertices u,uy, us, us, vy, v, v3 respectively.
The values of v,(z), z € {e,a,b,c,d, f}, e4(0) and e,(1) are given in Table 2. Ac-
cording to these values from Table 2, g is a group S5 cordial reminder labeling.
Case 2. n =4.

Assign the labels d, ¢, f,b,e,d, a, e, c to the vertices u, uy, us, us, Uy, V1, Vo, V3, Vg Te-

spectively. The values of v,(z), x € {e,a,b,c,d, f}, €,(0) and e, (1) are given in Table
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2. According to these values from Table 2, g is a group S3 cordial reminder labeling.
Case 3. n=05.

Assign the labels d, a, b, f,c,e,d, f,a,e,c to the vertices u, uy, us, us, g, Us, V1, Vo,
vs, Vg, U5 respectively. The values of v,(z), = € {e,a,b,c,d, f}, €,(0) and e4(1) are
given in Table 2. According to these values from Table 2, g is a group S3 cordial
reminder labeling.

Case 4. n > 6.

Subcase (i). n = 0 (mod 6). Let n = 6k and k& > 1. g(u) = d; for
1<1<n,

a ifi=1 (mod 6)

d ifi=2 (mod 6)

b ifi =3 (mod 6)

9(us) =
¢ ifi=4 (mod 6)
f iti=5 (mod 6)
G if i =0 (mod 6);
d ifi=1 (mod 6)
a ifi=2 (mod 6)
b ifi=3 (mod 6)

g(vi) =

f ifi=4 (mod 6)

e ifi =5 (mod 6)

¢ ifi=0 (mod 6).
Subcase (ii). n = 5 (mod 6).

Let n = 6k +5 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last five vertices uggi1, Ugkt2, Uek+3, Uskra and Ugk s are

labeled by a,b, f,c, e respectively and the last five vertices vgri1, Usri2, Veki3, Vekid
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and vgry5 are labeled by d, f, a, e, c respectively.
Subcase (iii). n =4 (mod 6).

Let n = 6k +4 and k > 1. Assign the labels to the vertices u, u; and v; as in
the Subcase (i), except that the last four vertices wugri1, Uskr2, Uekrs and uggryq are
labeled by ¢, f, b, e respectively and the last four vertices vggi1, Vgrr2, Verrs and vegiq
are labeled by d, a, e, ¢ respectively.

Subcase (iv). n =3 (mod 6).

Let n = 6k + 3 and k > 1. Assign the labels to the vertices u, u; and v; as in
the Subcase (i), except that the last three vertices ugri1, Ugrio and ugry3 are labeled
by b, d, c respectively and the last three vertices vggi1, Verr2 and vgry g are labeled by
f, e, a respectively.

Subcase (v). n =2 (mod 6).

Let n = 6k + 2 and & > 1. Assign the labels to the vertices u, u; and v; as
in the Subcase (i), except that the last two vertices wugki1, ugrio are labeled by b, f
respectively and the last two vertices vgiy1, verao are labeled by a, ¢ respectively.
Subcase (vi). n =1 (mod 6).

Let n = 6k + 1 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the two vertices ugki1, Vgrr1 are labeled by a, f respectively.

From Table 2, it is clear that g is a group S3 cordial remainder labeling. O

Example 2.2. A group S5 cordial remainder labeling of closed helm graph CHg is

shown in Figure 2.

Theorem 2.4. The gear graph G, is a group S3 cordial remainder graph for n > 3.

Proof. Let V(G,) = {u,u;,v; : 1 < i < n} and E(G,) = {wu, vy, : 1 < i <
n} U{viuipr 0 1 <i <n—1}J{u,v1}. Therefore, |[V(G,)| = 2n+1 and |E(G,,)| = 3n.
Define g : V(G,,) — S5 as follows:

Case 1. n = 3.
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TABLE 2
n | vgla) | o) | ule) | @) | vle) | ul) | e0) | e
3 1 1 1 2 1 1 6 6
4 1 1 2 2 2 1 8 8
) 2 1 2 2 2 2 10 10
6k 2k 2k 2k 2k +1 2k 2k 12k 12k

6k+1|2k+1| 2k 2k | 2k+1| 2k |2k4+1| 12k+2 | 12k+2

6k +22k+1|2kE+1|2k+1|2k+1 2k |2k+1| 12k+4 | 12k +4

6k+3|2k+1|2k+1|2k+1|2k+2|2k+1|2k+1| 12k+6 | 12E+6

6k+4|2k+1|2k+1|2k+2 | 2k+2|2k+2|2k+1 | 12k+8 | 12k +38

6k+5|2k+2|2k+1|2k+2|2k+2|2k+2|2k+2 |12k +10 | 12k + 10

FIGURE 2

Assign the labels d,a,d, e, b, c, f to the vertices u,uy, us, us, vy, V2, v3 respectively.
The values of v,(z), z € {e,a,b,c,d, f}, e,(0) and e,4(1) are given in Table 3. Ac-
cording to these values from Table 3, g is a group S5 cordial reminder labeling.
Case 2. n =4.

Assign the labels d, a,c, f,d, f,b, e, c to the vertices u, uy, us, us, Uy, V1, Vo, V3, Vg Te-

spectively. The values of v,(z), x € {e,a,b,c,d, f}, €,(0) and e, (1) are given in Table
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3. According to these values from Table 3, g is a group S3 cordial reminder labeling.
Case 3. n=05.

Assign the labels d, a,d, b, c, f,a,b, f, e, c to the vertices u, uy, us, us, Uy, Us, V1, Vg,
vs, Vg, U5 respectively. The values of v,(z), = € {e,a,b,c,d, f}, €,(0) and e4(1) are
given in Table 3. According to these values from Table 3, g is a group S3 cordial
reminder labeling.

Case 4. n > 6.
Subcase (i). n =0 (mod 6).
Let n =06k and k > 1.

g(u) =d;
for 1 <i<mn,
a ifi=1 (mod 6)
d if i =2 (mod 6)

b ifi =3 (mod 6)

9(us;) =
¢ ifi=4 (mod 6)
f iti=5 (mod 6)
G if i =0 (mod 6);
a ifi=1 (mod 6)
b ifi=2 (mod 6)
d ifi=3 (mod 6)
g(vi) =

e ifi=4 (mod 6)

¢ ifi =5 (mod 6)

|/ ifi =0 (mod 6).
Subcase (ii). n =5 (mod 6).
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Let n = 6k +5 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last five vertices ugri1, Uekto, Ugkss, Uskra and Ugprs are
labeled by a,d, b, c, f respectively and the last five vertices vgri1, Verr2, Vekr3, Vekta
and vgiy5 are labeled by a, b, f, e, c respectively.

Subcase (iii). n =4 (mod 6).

Let n = 6k +4 and k > 1. Assign the labels to the vertices u, u; and v; as in
the Subcase (i), except that the last four vertices wugri1, Uskr2, Uekrs and uggryq are
labeled by a, ¢, f, d respectively and the last four vertices vgri1, Verps2, Vertrs and vegiq
are labeled by f, b, e, ¢ respectively.

Subcase (iv). n =3 (mod 6).

Let n = 6k + 3 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last three vertices ugr1, ugpro and ugpss are labeled by
a,d, e respectively and the last three vertices vgri1, vVgrio and verr3 are labeled by
b, c, f respectively.

Subcase (v). n =2 (mod 6).

Let n = 6k + 2 and & > 1. Assign the labels to the vertices u, u; and v; as
in the Subcase (i), except that the last two vertices wugyy1, Ugrr2 are labeled by a, f
respectively and the last two vertices vgky1, Vgrao are labeled by b, ¢ respectively.
Subcase (vi). n =1 (mod 6).

Let n = 6k + 1 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the two vertices ugki1, Vgrr1 are labeled by b, ¢ respectively.

From Table 3, it is clear that g is a group S3 cordial remainder labeling. U
Example 2.3. A group S3 cordial remainder labeling of gear graph G, is shown in

Figure 3.

Theorem 2.5. The sunflower graph SF,, is a group S3 cordial remainder graph for

n > 3.
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TABLE 3
n vg(a) | vg(b) | vele) | vy(d) | wvyle) | vy(f) | eg(0) | e4(1)
3 1 1 1 2 1 1 5 4
4 1 1 2 2 1 2 6 6
5 2 2 2 2 1 2 7 8

6k 2k 2k 2k | 2k+1| 2k 2k 9k 9%k

6k+1| 2k |2k+1|2k+1|2k+1| 2k 2k |9k +2|9% +1

6k+2|2k+1|2k+1|2k+1|2k+1| 2k |2k+1|9%+3|9%+3

6k +3|2k+1|2k+1|2k+1|26+2|2k+1|2k+1 |9k +5|9k +4

6k +4 |26+ 1|2k+1 |2k +2|26+2|2k+1|2k+2 |9k +6 |9k +6

6k +5|2k+2|2k+2 |2k +2|26+2|2k+1 | 2k+2 |9k + 7|9k +8

FIGURE 3
Proof. Let u be the center of the wheel and uq, us, - - - , u,, be the vertices on the cycle
of the wheel. Let vy, vq,---,v, be the additional vertices so that v; is adjacent to

u;, Uit1, 1 <i<mn—1and v, is adjacent to u,, u;. Therefore, |V (SF,)| =2n+1
and |E(SF,)| = 4n. Define g : V(SF,,) — Ss as follows:
Case 1. n = 3.
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Assign the labels d,a,d, f,e, b, c to the vertices u, uy, us, us, vy, v, v3 respectively.
The values of v,(z), z € {e,a,b,c,d, f}, e,(0) and e,(1) are given in Table 4. Ac-
cording to these values from Table 4, g is a group S5 cordial reminder labeling.
Case 2. n =4.

Assign the labels d,a, f,b,e,b, c,d, f to the vertices u, uy, us, us, Uy, V1, Vg, U3, Uy Te-
spectively. The values of v,(z), x € {e,a,b,c,d, f}, €,(0) and e, (1) are given in Table
4. According to these values from Table 4, g is a group S3 cordial reminder labeling.
Case 3. n=05.

Assign the labels d, a, b, f,c,e,d,a,b, f,e to the vertices u, uy, us, us, ug, us, V1, Vo,
vs, Vg, U5 respectively. The values of v,(z), = € {e,a,b,c,d, f}, €,(0) and e4(1) are
given in Table 4. According to these values from Table 4, g is a group S3 cordial
reminder labeling.

Case 4. n > 6.
Subcase (i). n = 0 (mod 6). Let n = 6k and k& > 1. g(u) = d; for
1<1<n,

a ifi=1 (mod 6)
d ifi=2 (mod 6)
b ifi =3 (mod 6)
¢ ifi=4 (mod 6)
f ifti=5 (mod 6)

e ifi=0 (mod 6);
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d ifi=1 (mod 6)
a ifi=2 (mod 6)
f it i =3 (mod 6)
g9(vi) =
b ifi=4 (mod 6)

¢ ifi =5 (mod 6)

G if i =0 (mod 6).
Subcase (ii). n =5 (mod 6).

Let n = 6k +5 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last five vertices uggi1, Ugkt2, Usk+3, Usk+ra and Uggrs are
labeled by a,b, f,c, e respectively and the last five vertices vgri1, Usri2, Veki3, Vekid
and vggy 5 are labeled by d, a, b, f, e respectively.

Subcase (iii). n =4 (mod 6).

Let n = 6k +4 and k > 1. Assign the labels to the vertices u, u; and v; as in
the Subcase (i), except that the last four vertices uggi1, Ugkt2, Uskrs and ug,yq are
labeled by a, f, b, e respectively and the last four vertices vgri1, Verr2, Verss and vegi4
are labeled by b, ¢, d, f respectively.

Subcase (iv). n = 3 (mod 6).

Let n = 6k + 3 and k£ > 1. Assign the labels to the vertices u, u; and v; as in the
Subcase (i), except that the last three vertices uggi1, Ugrr2 and ugrig are labeled by
a,d, f respectively and the last three vertices wvgry1, Verio and vgpys are labeled by
e, b, c respectively.

Subcase (v). n =2 (mod 6).

Let n = 6k + 2 and £ > 1. Assign the labels to the vertices u, u; and v; as

in the Subcase (i), except that the last two vertices wugy1, ugrs2 are labeled by a,b

respectively and the last two vertices vgiy1, verso are labeled by f, ¢ respectively.

Subcase (vi). n =1 (mod 6).



282 A. LOURDUSAMY , S. JENIFER WENCY AND F. PATRICK

Let n = 6k + 1 and k > 1. Assign the labels to the vertices u, u; and v; as in the

Subcase (i), except that the two vertices ugr.1, vert1 are labeled by f, ¢ respectively.

From Table 4, it is clear that g is a group S3 cordial remainder labeling. U
TABLE 4
n @ | 0® | 0@ | w@ ] we | un ] o | e
3 1 1 1 2 1 1 6 6
4 1 2 1 2 1 2 8 8
> 2 2 1 2 2 2 10 10
6k 2k 2k 2k | 2k+1| 2k 2k 12k 12k

6k+1| 2k 2k | 2k4+1\2k+1| 2k |2k41| 12k+2 | 12k+42

6k+2|2k+1|2k+1|2k+1 | 2k+1| 2k |2k+1| 12k+4 | 12k +4

6k+3|2k+1|2k+1|2k+1|2k+2|2k+1|2k+1| 12k+6 | 12E+6

6k+4|2k+1|2k+2|2k+1|2k+2|2k+1|2k+2 | 12k+8 | 12k +8
6k+5|2k+2|2k+2|2k+1|2k+2|2k+2 | 2k+2 |12k + 10 | 12k + 10

Example 2.4. A group S3 cordial remainder labeling of sunflower graph SFy is shown

in Figure 4.

FIGURE 4
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Theorem 2.6. The triangular snake T,, is a group Sz cordial remainder graph.

Proof. Let T, be a triangular snake with n blocks. Let V(T,,) = {w; : 1 < i <
n+ 1} JHv : 1 < i < n}and E(T,) = {wuir1, uv;, uipqv; © 1 < i < n}. Then
\V(T,)| = 2n+ 1 and |E(T},)| = 3n. Define g : V(T,,) — S5 as follows:

a ifi=1(mod6)and1<i<n-+1
d ifi=2(mod6)and1<i<n-+1
g(ui) =<Se ifi=3(mod6)and1<i<n+1
f ifti=0,4(mod6)and 1 <i<n+1
b ifi=5(mod6) and 1 <i<n+1;
b ifi=1(mod6)and1<i<n

¢ ifi=2,0(mod6)and 1 <i<n
g(vi) =1 a if i =3 (mod 6) and 1 <i<mn

d ifi=4(mod6)and 1 <i<n

e if i =5 (mod 6) and 1 <i <mn.

From Table 5, it is clear that ¢ is a group S3 cordial remainder labeling. O

Example 2.5. A group S3 cordial remainder labeling of triangular snake Ty is shown

i Figure 5.
b c a d e
a d [ f b f
FIGURE 5

Theorem 2.7. The quadrilateral snake ), is a group S3 cordial remainder graph.
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TABLE 5
n | gla) | o) | ule) | @) | vge) | uh) | e,(0) | ey(1)
1 1 1 0 1 0 0 1 2
2 1 1 1 1 1 0 3 3
3 2 1 1 1 1 1 ) 4
4 2 2 1 2 1 1 6 6
) 2 2 1 2 2 2 8 7

6k |2k+1| 2k 2k 2k 2k 2k 9k 9%k

6k+1|2k+1|2k+1| 2k |2k+1| 2k 2k |9k + 1|9k + 2
6k +2|26+1|2k+1|2k+1|26+1|2k+1| 2k |9K+3 |9k +3
6k +3|2k+2|2k+1|2k+1|2k+1|2k+1|2k+1 |9k +5| 9k +4
6k +4 |26 +2|2k+2 |2k +1|26+2|2k+1 | 2k+ 1|9k +6 |9k +6
6k +5 |2k +2 |2k +2 |2k +1|2k+2|2E+2|2k+2 |9k +8 |9k + 7

Proof. Let @, be a quadrilateral snake with V(Q,) = {u; : 1 <i <n+ 1} J{vi, w; :
1 <i < n}and E(Q,) = {uitirr, uvy, uiwg, viw; = 1 < i < n}. Then |V(Q,)| =
3n+ 1 and |E(Q,)| = 4n. Define g : V(Q,) — S5 as follows:

(
foifti=1
g(ui) = S d if i is even and 2 <i<n+1

¢ ifiisoddand 2 <i<n-+1;
\
(

a ifiisoddand1<i<n
g(vi) =

e ifiiseven and 1 <i < n;
\

b ifiisoddand 1 <i<n
g(wi):
f ifriseven and 1 <i < n.

From Table 6, it is clear that g is a group S3 cordial remainder labeling. U
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TABLE 6

n vg(a) | vg(b) | ve(c) | vg(d) | vg(e) | vg(f) | €4(0) | eg(1)
2k—1(k>1)| k kL |k—-1] k |k—1| k |4k—-2|4k—2
(k>1) | k| k| k| k| E |k+1| 4k | 4k

Example 2.6. A group Ss cordial remainder labeling of quadrilateral snake Qs is

shown in Figure 6.

a b a b a b
f d C d Y d
e f e f
FIGURE 6
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