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ABSTRACT

Let Gbea [Jp,qllgraph. Aninjectivemapf:V OGO [0 001, (02, , 0O pO is
called a pair sum labeling if the induced edge function, fe: E 0 G [J [J Z OO defined by fe
Cuv 0 O fCOu 0 0 fOvE is one-one and fe CE [ G0 is either of the form [ [0 ky, [1k2 ,, [1Kq
j2 0or 00 ke, Oka,, UK (q 712 OO0k q0r1y /2000 Daccording asl]qLlis even or odd. A graph
with a pair sum labeling is called a pair sum graph. In this paper we investigate the pair sum

labeling behavior of subdivision of some standard graphs.

Keywords: Path; Cycle; Ladder; Triangular Snake; Quadrilateral Snake

1. INTRODUCTION

The graphs considered here will be finite, undirected and simple. V [1 G[J and E [J G will denote
the vertex set and edge set of a graph G. The cardinality of the vertex set of a graph G is denoted
by p and the cardinality of its edge set is denoted by g. The corona G1G: of two graphs G; and G>
is defined as the graph obtained by taking one copy of G (with pz vertices) and p1 copies of G
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and then joining the ith vertex of Gy to all the vertices in the ith copy of Gz . If e = uv is an edge of
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G and w is a vertex not in G then e is said to be sub divided when it is replaced by the edges uw
and wv. The graph obtained by subdividing each edge of a graph G is called the subdivision graph
of G and it is denoted by S(G). The graph P, x P2 is called the ladder. A dragon is a graph formed
by joining an end vertex of a path Pm to a vertex of the cycle Cy. It is denoted as Cn @Pm . The
triangular snake Th is obtained from the path P, by replacing every edge of a path by a triangle Cs.
The quadrilateral snake Qn is obtained from the path P, by every edge of the path is replaced by
a cycle Cs . The concept of pair sum labeling has been introduced in [1]. The pair sum labeling
behavior of some standard graph like complete graph, cycle, path, bistar and some more standard
graph are investigated in[1-3]. That all the trees of order <9 are pair sum have been proved in [4].
Terms not defined here are used in the sense of Harary[5]. Let x be any real number. Then |.xJ
stands for the largest integer less than or equal to x and [ x | stands for the smallest integer greater
than or equal to x. Here we investigate the pair sum labeling behavior of S(G), for some standard

graphs G.
2. PAIR SUM LABELING

Definition 2.1: Let G be a (p, q) graph. A injective map g : V(G) —» {+ 1,2,
., p}is said to be a pair sum labeling if the induced edge function ge : E(G)

— Z —{0} defined by ge(uv) = g (u) + g(v) is one-one and ge(E(G)) is either of

the form {+k1,*k2,...,+ka/2}

or {xki1,xk2,...,xKg12 }U{kqg+) } according as g is even or odd. A graph

with a pair

sum labeling defined on it is called pair sum graph

3. ON STANDARD GRAPHS

Here we investigate pair sum labeling behavior of C, @Pm and Kn® +2K>.
Theorem 3.1. If nis even, Cn @Pm is a pair sum graph.

Proof: Let C, be the cycle Xi1xX2X3...xnX1 and lat Pm be the path yi1y>...ym
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case 1. m=0 (mod 4)

Define g:V(Cn @Pm )UOO0O0L, 002, ,00n0OmO0
g0y (m)/ 20 j+1 00,1 0j000m20.n

goOyd (m)/ 20 -1 0 0-2§-2,10j000m/A4 0.
g0y (m)/20 ++j 0 000j+1,10j000m2 0.
guOx0 Om/2+2j-1,1 0 j OO0 nO0O0 .

g0 X2 0 00 m/2-2j+1,1 0 j 00 nOO0

fe 1IE [ICh @ Pm O]

UJ 003,05 07,0m00m0O100 0 03,5,7,, OmQOl100
OO0mO2 mO010, ,0mO2n00

O000mOb20,00m@O100,,00mO2n00 00(n02),00n0200.

and

EOK 02Kz OO Oxy, zk, XX, YXj, 2Xj, kxj :1 [0 j O n0J. Define

g:VOK,"O2K, 00001, 02,..., 0 0n 0400
by g0 Ox 0 02j01,10j0n/2

g0 DX nerj 0 OO0 02j 010,10 0n/2
glxOd0On,gdy0On3
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gz OOOn,g0OkO OO0 0N 030
Here ge [JE [IKn® [J 2K2 [J[]

O OnO1,nO03,n05, ,2n0

O000n010,00n030,00n050, , 02n0

0 OnO1,n0O3,n0O5 ,10

[ O00nO010,00n030,00n050,,01000n04,n18,n
[112,,2n (0 20

(] O00On040,00n080,00n02120, ,002n 0200

0 OnO2,nn02 ,20

[ O00nO20,0n 00n020, , 020

(] 02n03,002n 0300,

Therefore f is a pair sum labeling.

Illustration 2. A pair sum labeling of Kg® [1 2K> is shown in Figure 2.

4. ON SUBDIVISION GRAPH

Here we investigate the pair sum labeling behavior of S [J G [J for some standard graphs G.

Theorem 4.1. S [1 Ln [J is a pair sum graph, where L, is a ladder on n vertices.

Proof. Let
VOSOL OO DO OXi,yi,zi,ajbj:l0idnl0j0n010

Let EOS O Ly 000 Oxizi,ziyi:l i 0nd

O Oxiai,aiXioyYibi,biyi 11:1010n0L10.

Case 1: nis even.

When n = 2, the proof follows from the Theorem 2.3. For n > 2,
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9o xn2 0 0001, gdoxn201 0 0003
900 X w20 0 020 03,100 0 On 0 20/2
900 Xn2ri 1000010 01,10i0 0n020/2
gl zn2 [ 15,9 0 zn2001 [0 O[5
9000 zo2 i 0 0101 01,1 0 0 On 0 20/2
900 zZne 1 0 D00 0101 010,12 0§ 0 0 n020/2
gidyn2 003, glyn2010 01
900 Yoo 0 0010 01,1 0 0 On 0 200/2
900 Yo 10 00010i 03,1010 0On020/2g0an2 0 0002
g0 aw il 010i 051000 0n020/29 0 awewi 0 00010i 03,20 0 0n

20/2g0bn2 002

g 0 bz 010 03,1000 On 0 20/2

90 bnarioa 0 00010i 05,1000 0n020/2,

When n = 4,

ge D EDOS O LyIOO O 103,4,5,8,10,16,20,24,28(1 [ [1 U3, (04, [J 5, 18, 110, [ 16,
120, 024, [128[].
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Figure 2. A pair sum labeling of Kg®+ 2Kz.
Forn >4,

ge JEOS O Ly OO

fge DE S U Ly OO OO D 26,36,40,44,48,38(1,

O (126, [136, [140, [144, 148, [138[],
O 46,56,60,64,68,58(1,
O 146, [156, (160, (164, (168, [158(1, ,

(J10n 0 34,10n [J 24,10n O 20,

10n O 16,10n ] 12,10n O 2207,

W (J10n 0 34, [0 10n O 24, 010n O 20,

O 10n [0 16, J10n [J 12, [1 10n [ 22(0(1.

Therefore f is a pair sum labeling.

Case 2. nis odd.
Clearly S [J L1 [1 (1 Pz and hence S [ Ln [ is a pair sum graph by Theorem 2.2. Forn > 1,

Define g:V OS U Ly OO O 001, 02, , 00500200 by

guOxOn 0102 00 06, g OxO nb10:2 [0 012
gUxOn3 020 00012,g Dald nb10/2 00 0009

g00ad n0102 0 03
go0X 1 n 130490 010j010,10j00n030/2
9O X n 1000 D00 010§ 0100,10j00n030/2g 0yrnns 20 OO0

06010j0,10j00n030/2
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g0y nr12i006010i,10i00n030/2

gDDZrnD3D/2riD 000101 O 2,1 Oid0n0O3 D/29 LZon 71020 U [ 10i O 2,
10i00n030/2
gUydnO10/22 0 02, gOydn010,2 [0 0010

gUy0nO302000010,g0b0n0102 0 0006

gUbOn01020 04,9 0z0n0O102 0 0004
! /

gu0zOn 010220 08,9 UzO n1012 0 008

gi0a 1A 000 010i0120,10i00n030/2g Da. n 1040 0 0 100
012,10i00n030/2

gObrn 10 000010i040,10i00n030/2

9O0bn 1 /i 0 020i 04,1000 On030/2

Therefore

ge JE DS Ls 00

0 02,3,4,6,9,18, 20, 02, I 3, U4, U6, 119, [118, [120(]

and g JEOSOLs 000 0ge JEOSO L 00D
(101 24,30,34,38,42,36, (124, (130, (134, (138, (042, (136(] when n > 5,
ge JEOSO Ly OO0

Oge DE DS Ls DOOOO 40,50,54,58,62,521,

[0 040, 150, (154, [158, [162, [152[],
[1 60,70,74,78,82,72(1,

[ 060, 70, (174, 178, (182, [ 72[1,01,
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[110n 7 30,10n [J 20,10n (116,

10n O 12,10n O 8,10n 01807,

1 J10n [0 30, [J10n [J 20, [110n (16,

(1 10n [J 12, (110n [J 8, [J10n (18101,

Then g is a pair sum labeling.

Illustration 3. A pair sum labeling of S [JL7 (1 is shown in Figure 3.

Theorem S [ Cn K1 [J is a pair sum graph
Proof. Let
VOSOC K1 OO O Ox:10j02n00 O zyj:1 0jOn0

-28

-30 < -26
-32 -24
-18
-20 - -16
-22 -14
-8
=i15) - -10
3 4
6 g 2
-4
-9 6

el 10
12 2
22 14
20 * 16
18
32 24
30 g 26

Figure 3. A pair sum labeling of S [JL7 [J.

Let EOSOC Ki OO O Oxyjre:10j02n 010

O 0000x2je1X: 2 0)0n000yzi: 10§ 0nl0.

Case 1. nis even.
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gUOx 002501, 10j0n

gUOXn i 000002 010,10j0n
gl0z002n0102j,10j0n/2

g0z 0 00020010251 0j0n/2g0y; 0 03n0102),10j0n/2

g Ozn2j 0 00030 010 2j,1 Oj O n/2 Here

ge JE 004,812, 04 n [1400]

0 004,08, 012, ,004n 0400

O 02n02,2n08,2n 014, ,5n 040
O O0002n020,002n080,002n0140, ,005n0400
O 05n025n065n010, ,7n0 20
O O005n020,005n060,005n0100, ,007n0200.

Then g is pair sum labeling.
Case 2. nis odd.

Define g: VO SOC Ky OO 00O 01, 02, ..., 04n] by

gUOx 0 04n02j02,10j0n

900 Xn2j 0 0004002021 0j0ng 0z 0000n010j,10]
0000On200
gdzn2-c0j00Nn0j,10j0000n/200

gO0y; 0 0002n02025,10j0000n200
g Vi w20 020n0202),10j0000n/2200

Here

ge JEOSOCh Ky OO
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0O08n0d28n06, 4n0 10,40 060

Ooodo8nd20,008n060,,004n0100,0 04n0600

|

02n02,02n0 20

03n,3n 03,3006, ,30n010/20

|

0 03n,003n030,003n0610, ,D3DHD1D/2D

|

0 03n001,3n04, 30n070/20

[ DDDBnDlD,DD3nD4D,,D3DnD7D/2D.

Then f is pair sum labeling.

Illustration 4. A pair sum labeling of S [J C7 Ky [J is shown in Figure 4.

Figure 4. A pair sum labeling of S (JC 7K1 [J
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