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1 Introduction

Throughout this paper, by a graph we mean a finite, undirected and simple
graph. Let G(V, E) be a graph with p vertices and ¢ edges. For notations and
terminology we follow [3].

Path on n vertices is denoted by P, and a cycle on n vertices is denoted by C,,.
The slanting ladder SL,, is a graph obtained from two paths wjusus...u, and
V1U9V3 . . . v, by joining each u; with v;11,1 <4 <n — 1. If m number of pendant
vertices are attached at each vertex of GG, then the resultant graph obtained from
G is the graph G ©® mK;. When m =1, G ® K is the corona of G. Let G; and
G5 be any two graphs with P, and P, vertices respectively. Then the cartesian
product G; x Gy has P, P, vertices which are {(u,v)/u € Gy,v € G2}. The edge
set of G; X G5 is obtained as follows: (u1,v;) and (ug, v2) are adjacent in Gy X G
if either u; = us and v; and vy are adjacent in Gy or u; and uy are adjacent in
G4 and v; = vy. The product P, x P, is called a planar grid. The graph C,,QC,,
is obtained by identifying an edge of C,, with an edge of C,. K, is called a
star graph and it is denoted by S,,. The bistar B,, , is the graph obtained from
K, by identifying the center vertices of K, ,, and K, at the end vertices of K,
respectively. B, is often denoted by B(n).

A graph which can be obtained from a given graph by breaking up each edge into
one or more segments by inserting intermediate vertices between its two ends.
If each edge of a graph GG is broken into two by exactly one vertex, then the
resultant graph is taken as S(G).

The graceful labelings of graphs was first introduced by Rosa in 1961 [1] and R.
B. Gnanajothi introduced odd graceful graphs [2]. The concept mean labeling
was first introduced and studied by S. Somasundaram and R. ponraj [7]. Further
some more results on mean graphs are discussed in [5, 6, 9, 10]. The concept of
odd mean labeling was introduced and studied by K. Manickam and M. Marudai
[4]. Also, some new results on odd mean graphs are discussed in [8, 11, 12, 13].
A graph G is said to have an odd mean labeling if there exists a function f :
V(G) — {0,1,2,...,2¢q — 1} satisfying f is 1 — 1 and the induced map f* :
E(G) — {1,3,5,...,2q — 1} defined by

. - HORIO! if f(u)+ f(v) is even
[ (uw) = { f(u)ig(v)ﬂ i F(u) + (0 is odd

is a bijection. A graph that admits an odd mean labeling is called an odd mean
graph [4]. An odd mean labeling of Bj 3 is given in Figure 1.
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2 6 10 4 8 12

Figure 1. An odd mean labeling of Bs 3.

2 Main Results

Theorem 2.1. The subdivision graph of slanting ladder SL, is an odd mean
graph forn > 2.

Proof. Let uy,us,...,u, and vy, vs,...,v, be the vertices on the paths of length
n — 1. Let x;,y; and z; be the vertices subdivided the edges w;u;11,v;v;41 and
u;v; 41 respectively for each i,1 <i<mn — 1.

ul X1 u2 T2 us T3 PPN e Un—1 Tn—1 Un

U1 Y1 V9 Y2 V3 Y3 V4 Y4 .. Un

Figure 2. A subdivision of the graph SL,.

Case (i). nis even and n > 4.
Define f: V(S(SL,)) — {0,1,2,3,...,2¢ — 1 = 12n — 13} as follows:

121 — 4, 1 <¢<mnand:?is odd
flu;) =< 12i =38, 1<i<n—2and:1is even
12n — 13, 1=n
0, i=1
f(v;) =« 12i —20, 2 <i<mnandiiseven

12¢ — 16, 2 <i<nandz7is odd
f(a:)— 127 — 2, 1<i<n-—1andiisodd
Y 126+ 6, 1<i<n-—1and:is even
92, i=1
fly;) =< 12i—6, 2<i<n-—1and7iseven
12¢ — 14, 2<i<n-—1andiis odd

6, i=1
Mﬂf@”‘{1%—4@ 2<i<n-—1.
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Then the induced edge labeling f* is obtained as follows:

122’—3, 1<i<n-—1and:isodd

122’—17 1<i<n-—1andiis even

120 + 1, 1<i<n-—2and:iisodd
120+ 7, 1<:<n-—2andiiseven
12n — 13, i=n—1

1, 1=1

“(viy;) { 12¢ — 13, 2<i<n-—1andz7is even

“(uz;) =

.’I uz+1

12¢ — 15, 2<i<n-—1andzis odd

3, 1=1

127 — 5, 2<3<n-—1andz7is even

12¢ — 11, 2<i<n-—1andz7is odd

7, i=1

129 — 9, 2<i<n-—1and:7is even

120 — 7, 2<¢<mn-—1and7is odd

5, i=1

and f*(zvip1) = ¢ 120 —9, 2<i<n-—1and7is odd
120 — 7, 2<i<n-—1andz7is even.

yzvz—l—l

uz Zz

Thus, f is an odd mean labeling of S(SL,), for n > 4. Hence, S(SL,) is an odd
mean graph. For example, an odd mean labeling of S(SLg) is shown in Figure 3.

8 10 16 30 32 34 40 54 56 58 59

50

0 2 4 18 20 22 28 42 44 46 52
Figure 3. An odd mean labeling of S(SLg).

When n = 2, an odd mean labeling of the graph is given below.
8 10 11

X
0 2 4

Figure 4. An odd mean labeling of S(SLs).
Case (ii). nisodd and n > 5.
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Define f: V(S(SL,)) — {0,1,2,...,2g — 1 = 12n — 13} as follows:

(8, i=1
24, 1=2
flu;)) =< 12 —8, 3<i<n-—1andiisodd
120 — 4, 3<i<n-—1andz7iseven
[ 12n — 13, 1=n
(0, i=1
4, =2
flv) =< 12, 1=3
127 — 16, 4 <4 <nandiis even
12i — 20, 1 <i<nandiisodd

10, i=1

flx) =< 12i -2, 2<i<n-—1and7is even
129 + 6, 2<i<n-—1and7is odd
2, i=1
18, i=2

FW) =93 12i-6. 3<i<n—1andiisodd
12¢ — 14, 3<i<n-—1and=7is even
6, i=1

and f(z)

Il
—N

12i — 10, 2<i<n-—1.
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The induced edge labeling f* is obtained as follows:

(9, i=1
[ (uiz;) = 23’. i:2. :
v 12 — 1, 3<i¢<n-—1and7isodd
| 120 -3, 3<i:<n-—1and=7is even
(17, i=1
P (@) = 124 4+ 1, 2<¢3<mn-—2andz7is even
v 120+ 7, 2<i<n-—2andis odd
| 12n — 13, 1=n—1
(1, i=1
11, 1=2
[ (vys) = 21, =3

12¢ — 15, 4<i<n-—1and7is even
127 — 13, 4<i<n-—1and7isodd

(3, i=1

i} 15, i=2
F (yivier) = 120 —5, ~ 3<i<n-—1andiisodd
| 120 — 11, 3<¢<mn-—1andz7is even

(7, i=1

. ) 19, i=2
Fwiz) =9 49, 9 3<i<n—1andiisodd
| 120 -7, 3<i<n-—1and¢1iseven

(5, i=1

13, i=2

and f*(zjvi1) = 12i =7, 3<i<n-—1andiisodd

12¢ — 9, 3<i<n-—1and 7 is even.

\

Thus, f is an odd mean labeling of S(SL,,), for n > 5. Hence, S(SL,) is an odd
mean graph. For example, an odd mean labeling of S(SLyg) is shown in Figure 5.

8 10 24 22 28 42 4 46 52 66 68 70 76 90 92 94 95

6 14 26 38 50 62 74 86

0 2 4 18 12 30 32 34 40 54 56 S8 64 78 80 82 88
Figure 5. An odd mean labeling of S(SLy).

When n = 3, an odd mean labeling of the graph is given below.
8 10 23 22 20

SO

0 2 4 18 12

Figure 6. An odd mean labeling of S(SLj).
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Hence, S(SL,) is an odd mean graph, for n > 2. H
Theorem 2.2. The graph S(C,, ® K;) is an odd mean graph.

Proof. Let uq,vy,us,v9,...,u, and v, be the vertices on the cycle and u;y;x; be
the path on 3 vertices attached at each wu;.
Case (i). n is even.

Define f: V(S(C, ® K1)) — {0,1,2,...,2¢ — 1 = 8n — 1} as follows:
Flu) = 8t — 6, 1 <i<mnandiisodd
Y)Z 1 8 —2, 1<i<nandiiseven
(& + 4, 1<i< g —1andiisodd
81, 1<i< 4 —1andiiseven

Flv) = 8 +38, 2 <i<n—2andiisodd
Y 8it4, 2<i<n—1andiiseven
0, i=n

[ 8n —1, 1=n-—1
8i — 2, 1 <¢<mnand:isodd
)=

8i — 6, 1 <i<nandzis even

81— 4, 1 <7< % andiis odd

8i — 8, 1 <7< % andiis even
fly:) =< 8i, 24+1<i<n—1andiisodd

8i — 4, g—i—lgign—landiiseven

8n — 4, 1=n.

Then the induced edge labeling f* is obtained as follows:

8i—1, 1<i<z-1
fr(uvy) = § 8i+1, 5<i<n-—1
dn — 1, i=n

8+ 5, 1<i<§—1andiisodd
& +1, 1<i< 4 —1andiiseven
8+ 7, 5 <i<n-—1andiisodd
81 + 3, 5 <t1<n-—1andqis even

8 -5 1<i<m®

f*<viui+1> =

n41<i<n
81 — 3, 1 <7< % andiisodd
F(yozs) = 8 — 17, 1 <4< % andiis even
Yiti) = 81— 1, % +1<i<nandiisodd
8i — b, 5+1<i<nandiiseven

and f*(vnup) = 1.

Thus, f is an odd mean labeling of S(C, ® K;). For example, an odd mean
labeling of S(Cs ® K;) is shown in Figure 7.
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38
Figure 7. An odd mean labeling of S(Cs ® K7).

Case(ii). nisodd, n = 1(mod 4).
Define f: V(S(C, ® K;y)) — {0,1,2,...,2¢ — 1 = 8n — 1} as follows:

(8 — 4, 1 <i<nand?iis even
Flus) = + 8 — 8, 1 <4< 22 andiis odd
! 81, ”T’lgign—landiisodd
[ 8n —4, i1=n
(8 — 8, 1§i§"T’1andiiseven
81, ”T”Signandiiseven
U < =3 ..
F:) = 2;_;13 3:_72174:1 5> and 7 is odd
8i—4, "2 <i<n-—1andiisodd
[ 8n —1, 1=n
( 8i — 10, 1§z’§"T’1andz'iseven
81 — 6, ”T*?’Signandiiseven
fly) =< 8 —6, 1<i< ™ andiisodd
8i —10, 2 <i<n-—1andiisodd
[ 8n — 2, 1=n
([ 8i+2, 1<i< ™3 andiisodd
8 — 2, 24l < i <n—2andiisodd
and f(v;) = ¢ 8i—2, 1§i§”T’1andiiseven
8+ 2, "T”Sign—landiiseven
8n — 10, 1=n.
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The induced edge labeling f* is obtained as follows:

8i—3, 1<i<zAH
frluv) =4 8i—1, L <i<n-—1
8n — 7, 1=n
(& + 3, 1§i§"7_3andiisodd
8i+1, 2 <i<n-—2andiisodd
8 — 1 1 <i< 22 andiis even
(s ) — ’ =bt="3
f(Uzuz+1) 87/+3, Z:nT—l
8i+5,  HE<i<n-3
[ 8n —5, t=n—1
ff(vpuy) =4n —5
(8i—7, 1<i<i
8i—3 i= 24l
) — ’ 2
/(i) 8i—5 «~ m<i<n—1
[ 8n — 3, 1=n
(8i—5, 1<i<23%andiisodd
8 — 7, ”Tﬂgign—Qandiisodd
and f*(y;z;)) =< 8n—1, i=n
8i — 9, 1§i§"7_1andiiseven
[ 8i—3, "ngign—landiiseven.

Thus, f is an odd mean labeling of S(C,, ® K3).
Case(iii). n is odd, n = 3(mod 4).
Define f: V(S(C, ® K7)) —{0,1,2,...,2¢ — 1 = 8n — 1} as follows:
8i — 8, 1 <i< 2t and i is odd
81 — 4, "+3<z<nand21sodd
8i —4, 1<z<T3andz1seven
8, 2l < <nandiis even
8+ 2, 1§z§n—2and21sodd
8n — 6, 1=n
81— 2, 1<i<n-—1and:is even

[814, 1<i< 2 andiisodd

3

2
81, %Hgi<n—1andiisodd

8i — 8, 1 <i < andiis even
81— 4, ”T%gzgn—landmseven
8n —1, 1=n

81 — 6, 1<i:<n-—2andiis odd
8n — 2, 1=n

8i — 10, 1<¢<n-—1and?iis even

and f(y;)
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The induced edge labeling f* is obtained as follows:

8i — 3, 1§i§"7_1
* ; n+1 ;
[ uw) = 8i—1, 1 <i<n—1
8n — 5, 1=n
8i + 3, 1§i§”7_5andiisodd
F(0stiger) = 81 + 5, ”T’lgign—Qandz'isodd
L TN 8 — 1, lgiS”T’gandiiseven
8+ 1, "Tﬂgign—landiiseven
ff(vpuy) =4n —3
8i—7, 1<i<nAd
frluy) =q 8i—=5,  "H<i<n-—1
8n — 3, 1=n
81 — 5, 1§i§”T’1andiisodd
81 — 3, ”Tﬁgign—landiisodd
and f*(y;z;)) =< 8n—1, i=n
8 — 9, 1§7§§”T+1andz'iseven
8 — 17, ntS < j<m—1andiis even.

2

Thus, f is an odd mean labeling of S(C, ® K;). For example, an odd mean
labeling of S(Cy; ® K7) is shown in Figure 8.

56 40

Figure 8. An odd mean labeling of S(C1; ® K7).
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Theorem 2.3. The Grid S(P,, X P,) is an odd mean graph for allm > 2,n > 2.

Proof. Let u;;,1 <i<mand 1 < j <n be the vertices of the grid P,, x P,. Let
v; j be the vertex divides the edge u; ju; ;41 foreach 1 <i<mand1<j<n-1
and w; ; be the vertex divides the edge w;ju;41; for each 1 < ¢ < m — 1 and
1<j<n

u3,n

u3, v L v A v

w11 e L ’ » Win

»
u1,1 1,1 u1,2 V1,2 Ul,n

Figure 9. A subdivision of the graph P, x P,.
Define f: V(S(P, x P,)) — {0,1,2,...,2¢—1 = 8mn —4m —4n — 1} as follows:
For1 <j5 <n,
4i—1)2n—1)+4j — 4, 1 <i<m—1andiis odd,

fluig) =
4i—-2)2n—1)+12n—4j—4, 1<i<m—1andiis even,

ftmg) =4(m=1)2n —1) +4j -4, 1 <j<n-—1,
f(tUmn) = 8mn —4m — 4n — 1.

For1<j<n-—1,

45 — 2, i=1
fvij)=4¢ 22i—-3)2n—-1)+8j—4, 3 <i<mandiisodd
2(2i —1)(2n — 1) — 8y, 2 <i¢<mand iis even,

For1<j5 <n,

fwg) < 2@+DEn -1 -8 +4,  1<i<m—landiisodd
Wig) = 22i —1)(2n—1)+8(j — 1), 1 <i<m—1andqis even.

Then the induced edge labeling f* is obtained as follows:
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For1<j<n-—1,

45— 3, i=1
[f(uivij) =< (4i—=5)2n—1)+6j —4 3 <i<mandiisodd
(4i —5)(2n — 1) +6n — 65 — 2, 2 <7< mand 1 is even,
4 -1, i=1
ff(viuij) =< (4i—=5)2n—1)+6j — 2, 3<i<mandisodd

(4i—5)2n—1)+6n—65—4, 2<i<mandiis even.
For 1 <j5 <n,
£ (g 1) = (4i—1)(2n —1) — 27, 1<i<m—1and7is odd
Uigtig) = (40 —5)(2n—1)+6n+2j—6, 1<i<m—1andiis even,
and

P (ws g ;) = (4i—1)2n—1)4+6n—-65 1<i<m—1andiisodd
Wiglhit13) = (45— 1)(2n —1) 46§ — 6 1<i<m —1and i is even.

Thus, f is an odd mean labeling of S(P,, x P,). Hence, S(P,, x P,) is an odd
mean graph. For example, an odd mean labeling of S(Ps x Fs) is shown in
Figure 10.

176 158 180 166 184 174 188 182 192 190 195
P 154 e 162 $ 170 ’ 178 186 » 104
152 146 148 138 144 130 140 122 136 14 132
® 150 142 ® 134 126 ®118 ® 110
70 92 78 96 86 100 9 104 102 108
88 . - - - -
p 66 74 82 $ 90 98 106
58 60 50 56 42 52 34 48 26 44
64 -
62 54 46 p 38 30 22
0 2 4 6 8 10 12 14 16 18 20

Figure 10. An odd mean labeling of S(P5 x Fs).
[l

Theorem 2.4. The graph S(C,,QC,) is an odd mean graph for any positive
mtegers m,n > 3.

Proof. In S(C,,QC,,),2(m + n — 2) vertices lies on the circle and one vertex lies
on a chord. Let vy,v,...,Vaumin—2) be the vertices on the cycle in S(C,,QC,)
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and vVa(m4n—2) be the vertex having neighbours v; and vy(,4n—2)—1 and also let
Va(mtn—2)+1 be the vertex having neighbours vy,_5 and va(n4n—2).

Case (i). m and n are odd with n > m.

Define f: V(S(C,,,QC,,)) — {0,1,2,...,2¢ — 1 = 4m + 4n — 5} as follows:

;

4m + 4n — 8, 1=1
20 — 2, 2<i<m+2n—3and 7 is even
o) = 21+ 2, m+2n—2<i<2m+2n—4 and ¢ is even
! 21 — 6, 3<i1<m+n-—1and7is odd
21 — 2, m+n<i1<2m+2n—4 and 7 is odd
dm + 4n — 5, 1 =2m+2n — 3.

\

The induced edge labeling f* is obtained as follows:
2m + 2n — 3, 1=1

F*(0sva1) = 21 — 3, 2<i<m+n-—1
Ty 9 — 1, m4+n<i<m+2n—3
2041, m+2n—2<:1<2m+2n—95

f*(U2n—27}2m+2n—3) =2m+4n—>5
f*(vomyon—av1) = 4m + 4n — 7 and

F(Vamton—1aVamton—3) = 4m +4n — 5.

Thus, f is an odd mean labeling of S(C,,QC,,). Hence, S(C,,@QC,,) is an odd
mean graph.

Case (ii). m is odd, n is even and n > m + 3.

The labeling f : V(S(C,,QC,,)) — {0,1,2,...,2¢ — 1 = 4m + 4n — 5} as follows:

(dm+4n -8, i=1
21 — 2, 2<¢i<m+n—1and i is even
Fvs) = 2i + 2, m+n+1<i<2m—+2n—4andiis even
! 21 — 0, 3<i<m+2n—2andiis odd
21— 2, m-+2n <1 <2m+2n —4 and ¢ is odd
| 4m +4n — 5, 1=2m+2n — 3.

The induced edge labeling f* is obtained as follows:
2m + 2n — 3, 1=1

Fwsist) = 2t — 3, 2<i1<m+n-—1
LT 95— 1, m+n<i<m+2n—2
20+ 1, m+2n—1<:1<2m+2n—9>5

f*<v2n72v2m+2n73) =2m+4n — 3
f*(vomyon—av1) = 4m +4n — 7 and

[ (Vamt2n—aVamton—3) = 4m + 4n — 5.
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Thus, f is an odd mean labeling of S(C,,QC,,). Hence, S(C,,@QC,,) is an odd
mean graph.

Case (iii). misodd, n =m+ 1.

Define f: V(S(C,,,QC,,)) — {0,1,2,...,2¢ — 1 = 4m + 4n — 5} as follows:

(24, 1<:<2m+2n—>5 and 7 is odd
2(i — 2), 2 <{<2n—2and i is even
o) = 21, n<i<m+2n—>5 and 7 is even
! 2(i +2), m+2n—4<i<2m+2n — 6 and 7 is even
dm + 4n — 5, 1 =2m +2n — 4,
4m + 4n — 6, 1=2m+ 2n — 3.

\

The induced edge labeling f* is obtained as follows:

21— 1, 1<i<2n—-2
21 + 3, m+2n—-4<i<2m-+2n—4
[ (vomyon—av1) = 2m + 2n — 1 and

f*(Uzn—2U2m+2n_3) =2m+4n — 7.

Thus, f is an odd mean labeling of S(C,,@QC,,). Hence, S(C,,@QC,,) is an odd
mean graph. For example, an odd mean labeling of S(Cy@C}) is shown in
Figure 11.

71

66 204

14
60
12
54
8
56
16
50
2
48
20

40 28 )
38 32 34

Figure 11. An odd mean labeling of S(Cy@QCYy).

Case (iv). m is even and n > m + 1 is odd.
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Define f: V(S(C,,,QC,,)) — {0,1,2,...,2¢ — 1 = 4m + 4n — 5} as follows:

2t — 2, 1<i<m+n—2and:is odd

2 + 2, m+n<i<2m-+2n—>5 and 7 is odd
flvi) =4¢ 2i—2, 2<i<m+2n—4 and ¢ is even

21+ 2, m+2n—3<i<2m+2n —4 and ¢ is even

dm + 4n — 5, 1=2m+ 2n — 3.
The induced edge labeling f* is obtained as follows:

21— 1, 1<i<m+4+n-—2
ffovg) =< 2i+1, m+n—1<i<m+2n—4
21+ 3, m+2n—3<i<2m+2n—4
[ (vomaon—av1) = 2m + 2n — 3 and

T (van—2vVomion—3) = 2m +4n — 5.

Thus, f is an odd mean labeling of S(C,,@QC,). Hence, S(C,,@QC,,) is an odd
mean graph.

Case (v). miseven and n > m + 2 is even.
Define f: V(S(C,,@QC,,)) — {0,1,2,...,2¢ — 1 = 4m + 4n — 5} as follows:

21 — 2, 1<i<m+2n—3 and 7 is odd

21 + 2, m+2n—2<1<2m+2n —5 and 7 is odd
flv) =1 2i—2, 2<i<m+n—2andiiseven

21 + 2, m+n—1<i<2m+2n—4 and 7 is even

dm + 4n — 5, 1=2m+2n — 3.
The induced edge labeling f* is obtained as follows:

21— 1, 1<i<m+4+n-—2
ff(vvig) = 2i+1, m+n—1<i<m+2n-—3
21 + 3, m+2n—2<i<2m+2n—4
[ (vomaon—av1) = 2m + 2n — 3 and
f*(’Ugn,QUQerQn,g) =2m +4n — 3.
Thus, f is an odd mean labeling of S(C,,QC,). Hence, S(C,,@QC,,) is an odd

mean graph. For example an odd mean labeling of S(C4@QCj) is shown in
Figure 12.
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34

32 0

30 2

24 4
26 6

20 8

22 10

16 12
14

Figure 12. An odd mean labeling of S(C,QCg)

Case (vi). mis even and n = m.
Define f: V(S(C,,QC,)) = {0,1,2,...,2¢— 1 = 8m — 5} as follows:

(20— 2, 1<i<m-—1andiis odd

21+ 2, m+1<i<2m—3andis odd
12m —2i — 7, 1=2m—1

_ 12m — 2i — 6, 2m+1<i<4m — 5 and 7 is odd

flvi) = 21 — 2, 2<7<2m —2and i is even

12m — 21 — 6, 2m <1< 3m — 2 and 7 is even
12m — 2¢ — 10, 3m <i<4m —4 and ¢ is even
4m, 1 =4m — 3.

\

The induced edge labeling f* is obtained as follows:

% — 1, 1<i<m-—1
21+ 1, m<i<2m-—3
f*<UZ‘?}Z‘+1): 6m—5, 1=2m — 2

12m — 20— 7, 2m—1 << 3m —2
12m — 20 — 9, 3m—1<i<4m—4

F*(Vgm—qv1) = 2m — 1 and

[ (Vam—2Vam—3) = 4m — 3.

Thus, f is an odd mean labeling of S(C,,QC,). Hence, S(C,,@QC,,) is an odd
mean graph. O

Theorem 2.5. The graph S(Pa, © nKy) is an odd mean graph for all m,n > 1.

Proof. Let wvy,vy,...,v9, be the vertices of the path of length 2m — 1 and
Ui, U2, - - -, Ui, be the pendant vertices attached at v;, 1 <@ < 2m in the graph
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Py, © nK;. Each edge viviy1,1 <7 < 2m — 1, is subdivided by a vertex z;; and
each pendant edge v;u; ;,1 <1 <2m,1 < j < n is subdivided by a vertex y; ;.
Define f : V(S(Poy ©® nK7)) — {0,1,2,...,2¢ — 1 = 8nm + 8m — 5} as follows:

An+1)(i—1), disoddand1<i<2m—1
f(v;)) =< 4[(n+1)i —1], iisevenand 1 <i<2m—1
8nm + 8m — b, 1=2m

i) = A(n+1)i+n—1]+2, disoddand1<i<2m—1
Y1) = A(n+1)i—1]+2, iiseven and 1 <i<2m —1
(4n+1)Gi—1)+8(j —1)+2, iisodd, 1 <i<2m
Flyis) = and 1 <j<n
Vi) T A+ 1) —2)+1]+8(3 —1)+2, diseven, 1 <i<2m
\ and 1 <j5<n
(4[(n+1)(i—1)+1]+8( —1), iisodd, 1<i<2m
B and 1 <j7<n
and f(is) =3 g4 1) —2) 42 +8( 1), s even. 1 <i < 2m
and 1 <75 <n.

\

The induced edge labeling f* is obtained as follows:

Uzy” =4n+1)(i—1)+45—-3, 1<i<2mand1<j<n

4n+1)(t — 1)+ 8j — 5, tisodd, 1 <i<2m
and 1 <j<n

4dn+1)(1 —2)+8j — 1, tiseven, 1 <7< 2m
and 1 <j<n

(vixig) =4n+1)i—3, 1<i<2m-—1
and [*(2;10511) = 4(n+ 1)1 + 11, tisoddand 1 <¢<2m —1
P 4(n 4 1) — 1, iisevenand 1 <i<2m —1

yz ju’bj

Thus, f is an odd mean labeling of S(Ps,, ® nkK7). Hence, S(Py,, ® nk;) is an
odd mean graph. For example, an odd mean labeling of S(P; ® 3K;) is shown in

WWAAA

Flgure 13. An odd mean labehng of S (P, ® 3K1
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Corollary 2.6. The subdivision of the bistar graph B(n) is an odd mean graph
forn > 1.

Proof. By taking m = 1, in Theorem 2.5, the result follows. [
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