Transactions on Combinatorics

ISSN (print): 2251-8657, ISSN (on-line): 2251-8665
Vol. 4 No. 1 (2015), pp. 49-56.

(© 2015 University of Isfahan

Combinatorics

www.combinatorics ir

SAWWAZ 111 AC 1Y

k-ODD MEAN LABELING OF PRISM
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ABSTRACT. A (p,q) graph G is said to have a k-odd mean labeling (k > 1) if there exists an injection
f:V—>4{0,1,2,...,2k+2q — 3} such that the induced map f* defined on E by f*(uv) = [w—‘ is
a bijection from E to {2k — 1,2k + 1,2k +3,...,2k+2g —3}. A graph that admits k-odd mean labeling

is called k-odd mean graph. In this paper, we investigate k-odd mean labeling of prism Cy, X P,.

1. Introduction

All graphs in this paper are finite, simple and undirected. Terms not defined here are used in the
sense of Harary [I1]. A graph labeling is an assignment of integers to the vertices or edges or both
subject to certain conditions. If the domain of the mapping is the set of vertices (or edges) then the
labeling is called a vertex labeling (or an edge labeling). Labeled graphs serve as useful models for
a broad range of applications such as X-ray crystallography, radar, coding theory, astronomy, circuit
design and communication network addressing. Graph labeling was first introduced in the late 1960s.
Many studies in graph labeling refer to Rosas research in 1967 [I3]. Mean labeling of graphs was
discussed in [4] and the concept of odd mean labeling was introduced in [(2]. In [6], we introduced
k-odd mean labeling and in [[@] we extended k-odd mean labeling to (k,d)-odd mean labeling. In this

paper, we investigate k-odd mean labeling of Prism (C,, x P,).

2. Definitions

Definition 2.1 (k-odd mean labeling). A (p,q) graph G is said to have a k-odd mean labeling (k > 1)
if there exists a injection f:V — {0,1,2,...,2k 4+ 2q — 3} such that the induced map f* defined on E
by f*(uv) = [M] is an bijection from E to {2k — 1,2k + 1,2k +3,...,2k + 2¢ — 3}.
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A graph that admits a k-odd mean labeling is called a k-odd mean graph.

Definition 2.2 ((k,d)-odd mean labeling). A (p,q) graph G is said to have a (k,d)-odd mean labeling
(k > 1 and d > 1) if there exists a injection f :V — {0,1,2,...,2k — 1 + 2(q — 1)d} such that the
induced map f* defined on E by f*(uv) = {M-‘ is an bijection from E to {2k—1,2k—1+2d, 2k —
1+4d,...,2k —1+2(q — 1)d)}.

A graph that admits a (k,d)-odd mean labeling is called a (k,d)-odd mean graph.

Remark 2.3. 1-odd mean labeling is an odd mean labeling.
Remark 2.4. The graphs Cs and Cg are not k-odd mean graphs.

Definition 2.5. The Cartesian product G1 X Go of two graphs G1 and Gs is the simple graph with
Vi x Vi as its vertex set and two vertices (uj,v1) and (ug,v2) are adjacent in Gy X Gg iff either up = ug

and v s adjacent to vy in Ga, or uy is adjacent to us in G1 and v; = vs.
Remark 2.6. For brevity, we use k-OML for k-odd mean labeling.

3. Main result

Theorem 3.1. C,,, X P, (m > 4,n > 2) is a k-odd mean graph for any k and m # 6.
Proof.
V(Cpm x Py) ={vi5, 1 <i<nand1<j<m} and

E(Cy x Py) ={eij, 1<i<nand1<j<m}

/

1<i<n—1land1<j<m} (seeFig. m).

FI1GURE 1. Ordinary labeling of C,, x P,
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First we label the vertices of C,,, x P,, as follows:
Define f: V(Cy, x By) — {0,1,2,...,2k + 2q — 3} by

Case (i) m =0 (mod 4).
For 1 <i < n and 7 is odd,

for 1<j <73,
2k +4m(i — 1) + 45 — 6, if j is odd,
f(vig) =
2k +4m(i— 1)+ 45 —8, if jis even
for ™2 < j <m,
2k +4(mi — j) +1, if jis odd,
f(vig) =
2k +4(mi—j+1), if jis even.
For 1 <i < n and i is even,
for 1 < j < ™52,
P L Am(i—1) +4(j — 1), if j is odd,
’Uij =
2k +4m(i—1)+4(j —1)—2, if jiseven
for 5 <j <m,
2k + 4(mi — j), if j is odd,
f(vig) =
2k +4(mi — j) — 3, if j is even.

Then the induced edge labels are:
For 1 <i<n and i is odd,

)

SIE

f*(eij):2k+4m(i—1)+4j—5, 1§]§

& (emTH) = 2k + 2m + 4m(i — 1) — 3,
mtd i<,

f*(eij) =2k+4mi — 45+ 1, 9

For 1 <i < n and i is even,
2k +4m(i—1)+4(j — 1) + 3,

f*(eij) =
% + 4mi — 4j — 3,

[*(eim) =2k +4m(i —1) — 1.

—_
IA
.
IA
v[3

For1<i<n-—1,
2k +2m(2i — 1) + 45 — 5,

f*(@’;j) =
2k +2m(2i — 1) + 45 — 3,
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3-OML of Cg x Ps is shown in Fig. .

FIiGURE 2. 3-OML of Cg x Pj.

Case (ii) m =1, 3 (mod 4).
The vertex labels are:
For 1 <i < n and ¢ is odd,

. -3
fOI‘lS]S%:

f(?)ij) =2k + 4m(z' — 1) + 2(] — 2),

f (uim;) = 2k + m(4i — 3) — 6,
f (vlmTH) — 2%k + m(4i —3) — 2
for mT+3 <j<m-—1,
f(vij) =2k +4m(i — 1)+ 2(j — 1),
Fvim) = 2k + 2m(2i — 1) — 3.

For 1 <i < n and i is even,
. -5
fOI'lS]SmT,

f(vij) =2k + 4m(i — 1) + 2(] — 1),

f (vim;) = 2k + m(4i — 3) — 2
for M3 < j <m -2,
Fvi) = 2k + 4m(i — 1) + 25,
f(Vim—1) =2k +4m(i — 1) + 2n — 3,

fim) =2k +4m(i —1) — 2.
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Then the induced edge labels are:

For 1 <i < n and ¢ is odd,
Fen) 2k +4m(i —1)+2j — 3,1 < j < ==L,
eij =
2k +4m(i—1)+2j— 1,2 <j<m—1

f*(eim) = 2k +m(4i — 3) — 2.

For1<i<
for 1 <j < ™32,

f*(eij) :2k+4m(i—1)+2j—1
forT_lngm—Q,

[ (eim—1) = 2k +m(4i — 3) — 2,
[ eim) =2k +4m(i—1) — 1.

For1<i<n-—land1<j<™-
fr(el;) =2k +2m(2i — 1) +2j -3

for mTH <j<m-1,
frel;) =2k +2m(2i — 1) + 25 — 1,

F* () = 2k +m(4i — 1) — 2.

4-OML of (5 x Ps is shown Fig. B.

FIGURE 3. 4-OML of C5 x Ps.
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5-OML of Cy1 x P3 is shown in Fig. @.

F1GURE 4. 5-OML of C71 x Ps.

Case (iii) m =2 (mod 4) and m > 6.

The vertex labels are:

For 1 <7 <n and 7 is odd,
for 1 < j < o4,

2 .
for%gjgm—&

F(vig) = 2k + 4m(i — 1) +2(j - 2),

(vim_Q) = 2k +m(4i —3) — T,

2

f (v%) = 2k +m(4i — 3) — 3

Flvig) = 2k + 4m(i — 1) +2(j — 1),
f(Vim—2) =2k +2m(2i — 1) — 7,
f(vim_1> =2k + 2n(2i — 1) -3,

)

F(Vim) = 2k + 2m(2i — 1) — 4.

f(’l)ij) =2k + 4m(i — 1) + 2(] — 1),

f (vim%) =2k +m(di—3) -1,

2

2

f (v;z> = 2k +m(4i — 3) — 3
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for 3 <j <m—4,

f(vij) =2k +4m(i — 1) + 27,
f(im—3) =2k +2m(2i — 1) — 7,
f(im—2) = 2k 4+ 2m(2i — 1) — 3,
f(im—1) = 2k +2m(2i — 1) — 4,

f(vim) = 2k +4m(i — 1) — 2.

Then the induced edge labels are:
For 1 <i < n and 7 is odd,

[ (eij) = , ,
2k +4m(i— 1)+ 25 —

F*(eim) = 2k +m(4i — 3) — 3.

For 1 <i < n and i is even,
for 1 < j < ™54,

f*(e”):2k+4m(z—1)+2j—1
forT_nggm—Q,

fr(eim—1) = 2k +m(4i — 3) = 3,
f*(eim) =2k +4m(i — 1) — 1.

For1<i<n—landl<j<m22

fres;) = 2k +2m(2i — 1) + 25 — 3.

For 3 <j<m—1, *(G;;j

f(ey) =
(€)= 2k +m(4i — 1) — 3.

2-OML of C74 x P5 is shown ir

FIGURE 5. 2-OML of C14 x Ps.

2% +4m(i—1)+2j—3,1<j <

f*(eij) =2k + 4m(i — 1) + 2j =+ 1,

2% + 2m(2i — 1) + 2j — 1,
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Therefore, f*(E(Cy, x P,) ={2k — 1,2k + 1,2k +3,...,2k + 2q — 3}.
So, f is a k-odd mean labeling and hence, C), x P, is k-odd mean graph for any k when m > 4,
n > 2 and m # 6.
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