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SUPER FACE MAGIC LABELING OF SUBDIVIDED PRISM

GRAPH

SHAHID ZAMAN(1), JAWAD ALAM*(2) AND ASMA JABEEN(3)

Abstract. This paper is about the problems of labeling vertices, edges and faces

of subdivided prism graph. We show that the generalized r-subdivided prism Gr,t

without the central (and external) face has a super face-magic total (SFMT )-

labeling of type-(1,1,1).

1. Introduction

In this paper, all graphs are finite, simple, undirected and planar. The planar graph

G = (V,E, F ) has vertex set V (G), edge set E(G) and face set F (G). We follow

either Wallis [1] or West [2] for most terminology of graph theory that have been

used in this paper.

The notion of graph labeling extends widely to many scientific field like astronomy,

coding theory, cryptography, x-ray crystallography, communication networks design

and circuit design.

Labeling of a graph is a mapping that assigns a collection of graph elements to a set

of numbers, which are generally positive integer numbers. The labeling is known as

vertex labeling, edge labeling or face labeling, respectively if the domain is the vertex

set, edge set or the face set. A bijection η : V ∪E ∪F → {1, 2, 3...|V (G)|+ |E(G)|+
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|F (G)|} is known as type-(1,1,1) labeling. The weight of every face in a graph labeling

reflects the sum of the face labeling, vertex labeling and edge labeling where these

edges and vertices are around that face. Type-(1,1,1) is known as face-antimagic (or

face-magic resp.) in a labeled graph, if all faces of a graph have different (or same

resp.) weight.

The notion of magic labeling for planar graph is described by Lih [3]. In this paper,

Lih investigated magic labeling with type-(1,1,0) for prism, wheel and friendship

graph. In [4], [5] and [6], the magic labeling for honeycomb, families of wheel and

grid graph respectively, are given. And in [7], Ahmad proved the admittance of

magic labeling of type-(1,1,1) in subdivided ladders. For the planar graph families

with 3-sided, 5-sided and 6-sided faces, the magic labeling of type-(1,1,1) was given by

Kathiresan and Gokulakrishnan in [8]. Same as for a planar graph with one infinite

external face [8].

In [9], [10] and [11], we can find the d-antimagic labeling for grids, generalized Petersen

graphs and hexagonal planar maps. The d-antimagic labeling for prisms are described

in [12] and [13] by Lin et al. and Sugeng et al. respectively. When the possible

smallest labels appear on the vertices, then that anti-magic labeling is referred as

super anti-magic labeling. In [14] and [15], the super anti-magic labeling of type-

(1,1,1) for disjoint union of prisms and antiprism was given. The labeling is known

as SFMT -labeling if the possible smallest labels appear on the vertices.

In this paper we prove that the subdivided prism Gr,t admits the SFMT -labeling.

2. Main Results

Suppose Gr,t denotes the subdivided prism where r ≥ 1 is the subdivision of the

graph and t ≥ 3 is the number of faces of the graph. The subdivided prism Gr,t

has 3rt vertices of degree 2, 2t vertices of degree 3, 3t(r + 1) edges and t internal

(4r + 4)-sided faces. We do not consider the external and central (rt+ t)-sided face.
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Let Gr,t defines the sets of vertices, edges, and faces as follows

V (Gr,t) = {xj; 1 ≤ j ≤ t} ∪ {yj; 1 ≤ j ≤ t} ∪ {vjk; 1 ≤ j ≤ t, 1 ≤ k ≤ r}

∪ {ujk; 1 ≤ j ≤ t, 1 ≤ k ≤ r} ∪ {wjk; 1 ≤ j ≤ t, 1 ≤ k ≤ r}

E(Gr,t) = {xjujk; 1 ≤ j ≤ t, k = 1} ∪ {yjwjk; 1 ≤ j ≤ t, k = 1} ∪ {xjvjk; 1 ≤ j ≤ t, k = 1}

∪ {xj+1ujk; 1 ≤ j ≤ t, k = r} ∪ {yjvjk; 1 ≤ j ≤ t, k = r}

∪ {yj+1wjk; 1 ≤ j ≤ t, k = r} ∪ {ujkujk+1; 1 ≤ j ≤ t, 1 ≤ k ≤ r − 1}

∪ {vjkvjk+1; 1 ≤ j ≤ t, 1 ≤ k ≤ r − 1} ∪ {wjkwjk+1; 1 ≤ j ≤ t, 1 ≤ k ≤ r − 1}

F (Gr,t) = {fj; 1 ≤ j ≤ t}

Theorem 2.1. The generalized r-subdivided prism Gr,t, r ≥ 1 and t = 3, without the

central (and external) face is SFMT-labeling when r is positive integer.

Proof. Define a labeling η : V (Gr,t) ∪ E(Gr,t) ∪ F (Gr,t) → {1, 2, 3..., 6t(r + 1)} for

t = 3 and r ≥ 1 in the following way

η(xj) =
{

2j − 1, 1 ≤ j ≤ 3

η(yj) =
{

10− j, 1 ≤ j ≤ 3

η(wjk) =











































9− j + 4k, 1 ≤ j ≤ 3, k = 1

10k + 2j, 1 ≤ j ≤ 2, k = 2

10k + j, j = 3, k = 2

9k + 2j + 2, 1 ≤ j ≤ 2, 3 ≤ k ≤ r

9k + j + 2, j = 3, 3 ≤ k ≤ r
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η(ujk) =


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






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


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


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

















6− 2j, 1 ≤ j ≤ 2, k = 1

6, j = 3, k = 1

8k − j + 5, 1 ≤ j ≤ 3, k = 2

8k + j + 2, j = 3, k = 2

9k − j + 3, 1 ≤ j ≤ 2, 3 ≤ k ≤ r

9k + j, j = 3, 3 ≤ k ≤ r

η(vjk) =







6 + j + 3k, 1 ≤ j ≤ 3, 1 ≤ k ≤ 2

9k + j − 3, 1 ≤ j ≤ 3, k = 3

η(xjvjk) =







9r + 2j + 20, 1 ≤ j ≤ 2

9r + j + 20, j = 3

η(vjkvjk+1) =































27 + 9r − 2j + 2k, 1 ≤ j ≤ 2, k = 1

27 + 9r − j + 2k, j = 3, k = 1

9r + 9k − 2j + 20, 1 ≤ j ≤ 2, 2 ≤ k ≤ r

9r + 9k − j + 20, j = 3, 2 ≤ k ≤ r

η(xjujk) =
{

15 + 9r + j, 1 ≤ j ≤ 3

η(ujkujk+1) =







9r + 5k − j + 17, 1 ≤ j ≤ 3, k = 1

9r + 9k − j + 13, 1 ≤ j ≤ 3, 2 ≤ k ≤ r

η(yjwjk) =
{

9r − j + 13, 1 ≤ j ≤ 3

η(wjkwjk+1) =







9r + 3k − j + 13, 1 ≤ j ≤ 3, k = 1

9r + 9k − j + 16, 1 ≤ j ≤ 3, 2 ≤ k ≤ r

η(fj) =
{

6 + 9r + j, 1 ≤ j ≤ 3
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The 4(r + 1)-sided face weight, in which each j = {1, 2, 3} is computed as follows

W (f4(r+1),j) = η(xj) + η(yj) + η(ujk) + η(vjk) + η(wjk) + η(wjkyj) + η(vjkvjk+1)

+ η(ujkujk+1) + η(wjkwjk+1) + η(wjkyj) + η(xjujk) + η(xjvjk) + η(fj)

An example of SFMT -labeling of Gr,t is shown in Figure 1. Note that the weight of

every face in a labeling graph reflects the sum of the face labeling and the vertices

and edges around that face labeling.

Based on the definition of the weight of each face, we get

In Fig: 1.1, W (fj) = 314 for j = {1, 2, 3}.

In Fig: 1.2, W (fj) = 675 for j = {1, 2, 3}.
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Figure 1. SFMT -Labeling for G1,3 and G2,3.

Theorem 2.2. The generalized r-subdivided prism Gr,t, r=1 and t ≥ 4, without the

central (and external) face is SFMT-labeling when n is positive integer.

Proof. Define a labeling η : V (Gr,t) ∪ E(Gr,t) ∪ F (Gr,t) → {1, 2, 3..., 6t(r + 1)} for
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t ≥ 4 and r = 1 in the following way

η(xj) =
{

2j − 1, 1 ≤ j ≤ t

η(yj) =
{

3t− j + 1, 1 ≤ j ≤ t

η(ujk) =







2t− 2j, 1 ≤ j ≤ t− 1

2t, j = t

η(wjk) =







4t, j = 1

3t+ j − 1, 2 ≤ j ≤ t

η(vjk) =
{

4t+ j, 1 ≤ j ≤ t

η(xjvjk) =







10t+ j, j = 1

11t− j + 2, 2 ≤ j ≤ t

η(vjkyj) =







12t, j = 1

11t+ j − 1, 2 ≤ j ≤ t

η(yjwjk) =
{

7t− j + 1, 1 ≤ j ≤ t

η(yj+1wjk) =







7t+ j, j = 1

8t− j + 2, 2 ≤ j ≤ t

η(xjujk) =
{

9t− j + 1, 1 ≤ j ≤ t

η(xj+1ujk) =
{

10t− j + 1, 1 ≤ j ≤ t

η(fj) =
{

5t + j, 1 ≤ j ≤ t
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The 8-sided face weight, in which each j = {1, 2, 3, ...t} is computed as follows

W (f8,j) = η(xj) + η(yj) + η(ujk) + η(vjk) + η(wjk) + η(vjkyj) + η(xjvjk)

+ η(xj+1ujk) + η(xjujk) + η(yj+1wjk) + η(yjwjk) + η(fj)

An example of SFMT -labeling of Gr,t is shown in Figure 2. Note that the weight of

every face in a labeling graph reflects the sum of the face labeling and the vertices

and edges around that face labeling. Based on the definition of the weight of each

face, we get In Fig: 2.1, W (fj) = 416 for j = {1, 2, 3, 4}.

In Fig: 2.2, W (fj) = 518 for j = {1, 2, 3, 4, 5}.
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Figure 2. SFMT -Labeling for G1,4 and G1,5.

3. Concluding remarks

In this paper, we examined SFMT -labeling of graphs (Gr,t) derived from a subdivided

prism. We found that such graphs accept SFMT -labeling for t ≥ 4, r = 1 and t = 3,

r ≥ 1.
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