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1. Introduction

Let G = (V (G), E(G)) be a simple, finite and undirected graph of order
|V (G)| and size |E(G)|. For standard terminology of Graph Theory, we
used [1]. For all detailed survey of graph labeling we refer [2]. Lau, Chu,
Suhadak, Foo, and Ng [3] have introduced SD-prime cordial labeling and
they proved behaviour of several graphs like path, complete bipartite graph,
star, double star, wheel, fan, double fan and ladder. Lourdusamy and
Patrick [4] proved that S0(K1,n),D2(K1,n), S(K1,n),DS(K1,n), S

0(Bn,n),
D2(Bn,n), TLn,DS(Bn,n), S(Bn,n),K1,3 K1,n, CHn, F ln, P

2
n , T (Pn), T (Cn),

Qn, A(Tn), Pn¯K1, Cn¯K1, Jn and the graph obtained by duplication of
each vertex and cycle by an edge are SD-prime cordial. Lourdusamy, Wency
and Patrick [5] proved that the union of star and path graphs, subdivision
of comb graph, subdivision of ladder graph and the graph obtained by at-
taching star graph at one end of the path are SD-prime cordial graphs.
They proved that the union of two SD-prime cordial graphs need not be
SD-prime cordial graph. Also, they proved that given a positive integer n,
there is SD-prime cordial graphG with n vertices. Prajapati and Vantiya [8]
proved that Tn(n 6= 3), A(Tn), Qn, A(Qn),DTn,DA(Tn),DQn and DA(Qn)
are SD-prime cordial. Prajapati and Vantiya [9] proved that S(Tn), S(A(Tn)),
S(Qn) and S(A(Qn)) are SD-prime cordial. In this paper, we investigate the
SD-prime cordial labeling behavior of alternate k-polygonal snake graphs.

Definition 1.1 (3). For a graphG, a bijection f : V (G)→ {1, 2, . . . , |V (G)|}
induces an edge labeling f 0 : E(G) → {0, 1} such that for any edge uv
in G, f 0(uv) = 1 if gcd(S,D) = 1, and f 0(uv) = 0 otherwise, where
S = f(u) + f(v) and D = |f(u) − f(v)| for every edge uv in E(G). Let
ef 0(0) and ef 0(1) be the number of edges labeled with 0 and 1 respectively.
The labeling f is called SD-prime cordial labeling if |ef 0(0) − ef 0(1)| ≤ 1.
G is called SD-prime cordial graph if it admits SD-prime cordial labeling.

Definition 1.2 (2). A triangular snake Tn is obtained from the path Pn
by replacing every edge of a path by a triangle C3. That is, it is obtained
from a path u1, u2, . . . , un by joining ui and ui+1 to a new vertex wi for
i = 1, 2, . . . , n− 1.

Definition 1.3 (2). A quadrilateral snake Qn is obtained from the path
Pn : u1, u2, . . . , un by replacing every edge of a path by a cycle C4, such
that each pair ui, ui+1 remains adjacent for all i = 1, 2, . . . , n. That is,
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it is obtained from a path u1, u2, . . . , un by joining ui and ui+1 to new
vertex vi and wi respectively, and then joining vi and wi by an edge, for
i = 1, 2, . . . , n− 1.

Definition 1.4. [6] A k-polygonal snake is obtained by replacing every
edge of a path Pn : u1, u2, . . . , un by k-cycle Ck for k ≥ 3, such that each
pair ui, ui+1 remains adjacent for all i = 1, 2, . . . , n. It is denoted by Sn(Ck).

Note that, Sn(C3) is the triangular snake graph and Sn(C4) is the
quadrilateral snake graph.

Definition 1.5. [7] An alternate k-polygonal snake is obtained by replac-
ing every alternate edge of a path Pn : u1, u2, . . . , un by k-cycle Ck for
k ≥ 3, such that each pair ui, ui+1 remains adjacent for all i = 1, 2, . . . , n.
It is denoted by ASn(Ck).

The alternate k-polygonal snake graph ASn(Ck) is obtained from path
Pn by joining ui and ui+1, alternatively, (that is for all odd i’s or for all
even i’s) by the path vi,1, vi,2, . . . , vi,k−2, where k ≥ 3. There can be three
non-isomorphic alternate k-polygonal snakes, we define them as follow.

Definition 1.6. An alternate k-polygonal snake of type-1 is an alternate
k-polygonal snake in which n is even and the edge uiui+1 is replaced by
k-cycle, for every odd i. It is denoted by AS1n(Ck).

Let V (AS1n(Ck)) = V (Pn) ∪ {vi,j : i is odd and 1 ≤ i ≤ n − 1, 1 ≤ j ≤
k−2} and E(AS1n(Ck)) = E(Pn)∪{uivi,1, vi,k−2ui+1 : i is odd and 1 ≤ i ≤
n − 1} ∪ {vi,jvi,j+1 : i is odd and 1 ≤ i ≤ n − 1, 1 ≤ j ≤ k − 3}. AS1n(Ck)

is of order nk
2 and size n(k+1)−2

2 . For an example, see the figure 1.
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Definition 1.7. An alternate k-polygonal snake of type-2 is an alternate
k-polygonal snake in which n is odd and the edge uiui+1 is replaced by
k-cycle, for every odd i. It is denoted by AS2n(Ck).

Define V (AS2n(Ck)) and E(AS
2
n(Ck)) as per the type-1 above. AS

2
n(Ck)

is of order (n−1)k+22 and size (n−1)(k+1)
2 . For an example, see the figure 2.

Definition 1.8. An alternate k-polygonal snake of type-3 is an alternate
k-polygonal snake in which n is even and the edge uiui+1 is replaced by
k-cycle, for every even i. It is denoted by AS3n(Ck).

Let V (AS3n(Ck)) = V (Pn) ∪ {vi,j : i is even and 1 ≤ i ≤ n− 1, 1 ≤ j ≤
k − 2} and E(AS3n(Ck)) = E(Pn) ∪ {uivi,1, vi,k−2ui+1 : i is even and 1 ≤
i ≤ n − 1} ∪ {vi,jvi,j+1 : i is even and 1 ≤ i ≤ n − 1, 1 ≤ j ≤ k − 3}.
AS3n(Ck) is of order

(n−2)k+4
2 and size (n−2)k+n

2 . For an example, see the
figure 3.
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2. Main Results

Prajapati and Vantiya [8] proved that alternate triangular snake A(Tn) and
alternate quadrilateral snake A(Qn) are SD-prime cordial. Thus for k = 3
and 4; AS1n(Ck), AS

2
n(Ck) and AS3n(Ck) are SD-prime cordial. Here we

consider the cases for remaining arbitrary values of k ∈ N .

Theorem 2.1. The graph AS1n(Ck) is SD-prime cordial, for
k ≡ 1 (mod 4), k ≥ 5.

Proof 2.1. Define f : V (AS1n(Ck))→
n
1, 2, . . . , nk2

o
as follows:

f(ui) = ki
2 −

k−2
4 + k−2

4 (−1)i, if 1 ≤ i ≤ n;

f(vi,1) = ki
2 −

k
2 + 3, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,2) = ki
2 −

k
2 + 2, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,3) = ki
2 −

k
2 + 4, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 1, if j ≡ 0 (mod 4) or

j ≡ 3 (mod 4), 4 ≤ j ≤ k − 2,
and i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 2, if j ≡ 1 (mod 4), 5 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j, if j ≡ 2 (mod 4), 6 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1.

pc
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Then ef 0(0) =

»
n(k + 1)− 2

4

¼
and ef 0(1) =

¹
n(k + 1)− 2

4

º
.

Thus
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS1n(Ck) is SD-prime cordial, for k ≡ 1 (mod 4), k ≥ 5.

Theorem 2.2. The graph AS2n(Ck) is SD-prime cordial, for
k ≡ 1 (mod 4), k ≥ 5.

Proof 2.2. Define f : V (AS2n(Ck)) →
n
1, 2, . . . , (n−1)k+22

o
as per the

above theorem.

Then ef 0(0) = ef 0(1) =
(n− 1)(k + 1)

4
.

Thus
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS2n(Ck) is SD-prime cordial, for k ≡ 1 (mod 4), k ≥ 5.

Theorem 2.3. The graph AS3n(Ck) is SD-prime cordial, for
k ≡ 1 (mod 4), k ≥ 5.

Proof 2.3. Define f : V (AS3n(Ck))→
n
1, 2, . . . , (n−1)k+42

o
as follows:

f(ui) = ki
2 −

3k
4 −

k
4 (−1)i

+3
2 +

1
2(−1)i, if 1 ≤ i ≤ n;

f(vi,j) = ki
2 − k + j + 2, if j ≡ 0 (mod 4) or

j ≡ 3 (mod 4), 3 ≤ j ≤ k − 2,
and i is even, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 3, if j ≡ 1 (mod 4), 1 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 − k + j + 1, if j ≡ 2 (mod 4), 2 ≤ j ≤ k − 2,
and i is even, 1 ≤ i ≤ n− 1.

Then ef 0(0) =

¹
(n− 2)k + n

4

º
and ef 0(1) =

»
(n− 2)k + n

4

¼
.

Thus
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS3n(Ck) is SD-prime cordial, for k ≡ 1 (mod 4), k ≥ 5.

Theorem 2.4. The graph AS1n(C6) is SD-prime cordial.
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Proof 2.4. Define f : V (AS1n(C6))→ {1, 2, . . . , 3n} as follows:

f(ui) =

(
3i− 2, if i is odd, 1 ≤ i ≤ n;
3i− 1, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

(
3i+ 1, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;
3i− 1, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,2) =

(
3i+ 3, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;
3i, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,3) =

(
3i, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;
3i+ 1, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,4) =

(
3i− 1, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;
3i+ 3, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1.

Then ef 0(0) =

¹
7n− 2
4

º
and ef 0(1) =

»
7n− 2
4

¼
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1. Hence AS1n(C6) is SD-prime cordial.

Theorem 2.5. The graph AS2n(C6) is SD-prime cordial.

Proof 2.5. Define f : V (AS2n(C6))→
n
1, 2, . . . , 6n−42

o
as per the previous

theorem.

Then ef 0(0) =

»
7(n− 1)

4

¼
and ef 0(1) =

¹
7(n− 1)

4

º
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1. Hence AS2n(C6) is SD-prime cordial.

Theorem 2.6. The graph AS3n(C6) is SD-prime cordial.

Proof 2.6. Define f : V (AS3n(C6))→
n
1, 2, . . . , 6n−82

o
as follows:

f(ui) =

⎧⎪⎨⎪⎩
1, if i = 1;
3i− 3, if i is odd, 3 ≤ i ≤ n;
3i− 4, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

⎧⎪⎨⎪⎩
5, if i = 2;
3i− 3, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;
3i− 1, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,2) =

⎧⎪⎨⎪⎩
7, if i = 2;
3i− 2, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;
3i+ 1, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1;
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f(vi,3) =

⎧⎪⎨⎪⎩
4, if i = 2;
3i− 1, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;
3i− 2, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,4) =

⎧⎪⎨⎪⎩
3, if i = 2;
3i+ 1, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;
3i− 3, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1.

Then ef 0(0) =

»
7n− 12
4

¼
and ef 0(1) =

¹
7n− 12
4

º
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1. Hence AS3n(C6) is SD-prime cordial.

Theorem 2.7. The graph AS1n(Ck) is SD-prime cordial, for
k ≡ 2 (mod 4), k ≥ 10.

Proof 2.7. Define f : V (AS1n(Ck))→
n
1, 2, . . . , nk2

o
as follows:

f(ui) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 1, if i is odd, 1 ≤ i ≤ n;

ki
2 − 1, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 4, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 2, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,2) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 2, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 3, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,3) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 5, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 4, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,4) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 3, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 6, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,5) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 6, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 5, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 1, if j ≡ 2 (mod 4) or j ≡ 3 (mod 4),

6 ≤ j ≤ k − 2, and i is odd, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 −
k
2 + j + 2, if j ≡ 0 (mod 4), 8 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 −
k
2 + j, if j ≡ 1 (mod 4), 9 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1.
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Then ef 0(0) =

¹
n(k + 1)− 2

4

º
and ef 0(1) =

»
n(k + 1)− 2

4

¼
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS1n(Ck) is SD-prime cordial, for k ≡ 2 (mod 4), k ≥ 10.

Illustration-1:

Theorem 2.8. The graph AS2n(Ck) is SD-prime cordial, for
k ≡ 2 (mod 4), k ≥ 10.

Proof 2.8. Define f : V (AS2n(Ck))→
n
1, 2, . . . , (n−1)k+22

o
as per the pre-

vious theorem. Then ef 0(0) =

»
(n− 1)(k + 1)

4

¼
and ef 0(1) =

¹
(n− 1)(k + 1)

4

º
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS2n(Ck) is SD-prime cordial, for k ≡ 2 (mod 4), k ≥ 10.

Theorem 2.9. The graph AS3n(Ck) is SD-prime cordial, for
k ≡ 2 (mod 4), k ≥ 10.

Proof 2.9. Define f : V (AS3n(Ck))→
n
1, 2, . . . , (n−1)k+42

o
as follows:

pc
fu-4
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f(ui) =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
1, if i = 1;
ki
2 −

k
2 , if i is odd, 3 ≤ i ≤ n;

ki
2 − k + 2, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

⎧⎪⎨⎪⎩
ki
2 − k + 5, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 3, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,2) =

⎧⎪⎨⎪⎩
ki
2 − k + 3, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 4, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,3) =

⎧⎪⎨⎪⎩
ki
2 − k + 6, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 5, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,4) =

⎧⎪⎨⎪⎩
ki
2 − k + 4, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 7, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,5) =

⎧⎪⎨⎪⎩
ki
2 − k + 7, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 6, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 2, if j ≡ 2 (mod 4) or j ≡ 3 (mod 4),

6 ≤ j ≤ k − 2, and i is even, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 − k + j + 3, if j ≡ 0 (mod 4), 8 ≤ j ≤ k − 2,
and i is even, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 1, if j ≡ 1 (mod 4), 9 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1.

Then ef 0(0) =

»
(n− 2)k + n

4

¼
and ef 0(1) =

¹
(n− 2)k + n

4

º
, for n ≥ 4.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS3n(Ck) is SD-prime cordial, for k ≡ 2 (mod 4), k ≥ 10.

Theorem 2.10. The graph AS1n(Ck) is SD-prime cordial, for
k ≡ 3 (mod 4), k ≥ 7.

Proof 2.10. Define f : V (AS1n(Ck))→
n
1, 2, . . . , nk2

o
as follows:
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f(ui) = ki
2 −

k−2
4 + k−2

4 (−1)i, if 1 ≤ i ≤ n;

f(vi,1) = ki
2 −

k
2 + 4, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,2) = ki
2 −

k
2 + 2, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,4) = ki
2 −

k
2 + 3, if i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 1, if j ≡ 1 (mod 4) or

j ≡ 2 (mod 4), 5 ≤ j ≤ k − 2,
and i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 2, if j ≡ 3 (mod 4), 3 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j, if j ≡ 0 (mod 4), 8 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1.

Then ef 0(0) =

»
n(k + 1)− 2

4

¼
and ef 0(1) =

¹
n(k + 1)− 2

4

º
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS1n(Ck) is SD-prime cordial, for k ≡ 3 (mod 4), k ≥ 7.

Theorem 2.11. The graph AS2n(Ck) is SD-prime cordial, for
k ≡ 3 (mod 4), k ≥ 7.

Proof 2.11. Define f : V (AS2n(Ck))→
n
1, 2, . . . , (n−1)k+22

o
as per the pre-

vious theorem. Then ef 0(0) = ef 0(1) =
(n− 1)(k + 1)

4
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS2n(Ck) is SD-prime cordial, for k ≡ 3 (mod 4), k ≥ 7.
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Illustration-2:

Theorem 2.12. The graph AS3n(Ck) is SD-prime cordial, for
k ≡ 3 (mod 4), k ≥ 7.

Proof 2.12. Define f : V (AS3n(Ck))→
n
1, 2, . . . , (n−1)k+42

o
as follows:

f(ui) =

(
ki
2 −

k
2 + 1, if i is odd, 1 ≤ i ≤ n;

ki
2 − k + 2, if i is even, 1 ≤ i ≤ n;

f(vi,1) = ki
2 − k + 5, if i is even, 1 ≤ i ≤ n− 1;

f(vi,2) = ki
2 − k + 3, if i is even, 1 ≤ i ≤ n− 1;

f(vi,4) = ki
2 − k + 4, if i is even, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 2, if j ≡ 1 (mod 4) or

j ≡ 2 (mod 4), 5 ≤ j ≤ k − 2,
and i is even, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 3, if j ≡ 3 (mod 4), 3 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 − k + j + 1, if j ≡ 0 (mod 4), 8 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1.

Then ef 0(0) =

¹
(n− 2)k + n

4

º
and ef 0(1) =

»
(n− 2)k + n

4

¼
.

pc
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Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS3n(Ck) is SD-prime cordial, for k ≡ 3 (mod 4), k ≥ 7.

Theorem 2.13. The graph AS1n(Ck) is SD-prime cordial, for
k ≡ 0 (mod 4), k ≥ 8.

Proof 2.13. Define f : V (AS1n(Ck))→
n
1, 2, . . . , nk2

o
as follows:

f(ui) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 1, if i is odd, 1 ≤ i ≤ n;

ki
2 − 1, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 5, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 4, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,2) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 4, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 3, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,3) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 3, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 6, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,4) =

⎧⎪⎨⎪⎩
ki
2 −

k
2 + 2, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 5, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,5) =

(
ki
2 −

k
2 + 6, if i ≡ 1 (mod 4), 1 ≤ i ≤ n− 1;

ki
2 −

k
2 + 2, if i ≡ 3 (mod 4), 1 ≤ i ≤ n− 1;

f(vi,j) = ki
2 −

k
2 + j + 2, if j ≡ 2 (mod 4), 6 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 −
k
2 + j, if j ≡ 3 (mod 4), 7 ≤ j ≤ k − 2,

and i is odd, 1 ≤ i ≤ n− 1;
f(vi,j) = ki

2 −
k
2 + j + 1, if j ≡ 0 (mod 4) or j ≡ 1 (mod 4),

8 ≤ j ≤ k − 2, and i is odd, 1 ≤ i ≤ n− 1.

Then ef 0(0) =

¹
n(k + 1)− 2

4

º
and ef 0(1) =

»
n(k + 1)− 2

4

¼
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS1n(Ck) is SD-prime cordial, for k ≡ 0 (mod 4), k ≥ 8.

Theorem 2.14. The graph AS2n(Ck) is SD-prime cordial, for
k ≡ 0 (mod 4), k ≥ 8.
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Proof 2.14. Define f : V (AS2n(Ck))→
n
1, 2, . . . , (n−1)k+22

o
as per the pre-

vious theorem. Then ef 0(0) =

»
(n− 1)(k + 1)

4

¼
and ef 0(1) =

¹
(n− 1)(k + 1)

4

º
.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS2n(Ck) is SD-prime cordial, for k ≡ 0 (mod 4), k ≥ 8.

Theorem 2.15. The graph AS3n(Ck) is SD-prime cordial, for
k ≡ 0 (mod 4), k ≥ 8.

Proof 2.15. Define f : V (AS3n(Ck))→
n
1, 2, . . . , (n−1)k+42

o
as follows:

f(ui) =

⎧⎪⎪⎪⎨⎪⎪⎪⎩
1, if i = 1;
ki
2 −

k
2 , if i is odd, 3 ≤ i ≤ n;

ki
2 − k + 2, if i is even, 1 ≤ i ≤ n;

f(vi,1) =

⎧⎪⎨⎪⎩
ki
2 − k + 6, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 5, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,2) =

⎧⎪⎨⎪⎩
ki
2 − k + 5, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 4, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,3) =

⎧⎪⎨⎪⎩
ki
2 − k + 4, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 7, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,4) =

⎧⎪⎨⎪⎩
ki
2 − k + 3, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 6, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,5) =

⎧⎪⎨⎪⎩
ki
2 − k + 7, if i ≡ 0 (mod 4), 1 ≤ i ≤ n− 1 or i = 2;

ki
2 − k + 3, if i ≡ 2 (mod 4), 6 ≤ i ≤ n− 1;

f(vi,j) =
ki
2 − k + j + 3, if j ≡ 2 (mod 4), 6 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1;
f(vi,j) =

ki
2 − k + j + 1, if j ≡ 3 (mod 4), 7 ≤ j ≤ k − 2,

and i is even, 1 ≤ i ≤ n− 1;
f(vi,j) =

ki
2 − k + j + 2, if j ≡ 0 (mod 4) or j ≡ 1 (mod 4),

8 ≤ j ≤ k − 2, and i is even, 1 ≤ i ≤ n− 1.
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Then ef 0(0) =

»
(n− 2)k + n

4

¼
and ef 0(1) =

¹
(n− 2)k + n

4

º
, for n ≥ 4.

Thus,
¯̄
ef 0(0)− ef 0(1)

¯̄
≤ 1.

Hence AS3n(Ck) is SD-prime cordial, for k ≡ 0 (mod 4), k ≥ 8.

Illustration-3:

Theorem 2.16. The graphsAS1n(Ck), AS
2
n(Ck) andAS

3
n(Ck) are SD-prime

cordial, for all integers k ≥ 3, n ≥ 2.

Proof 2.16. The proof follows from theorems 2.1 to 2.15.

3. Conclusions

We have proved that each of the types of alternate k-polygonal Snake
ASn(Ck) is SD-prime cordial, for all integers k ≥ 3, n ≥ 2. Further in-
vestigation can be done for other graph families. For instance, one may
consider cyclic ladder graph.

pc
fu-6
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