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ABSTRACT

A graph G is an ordered pair G(V,E), where V is the set of p vertices and E is the set of q
edges. Research on graph theory includes graph domination, matching, coloring,
reconstruction, labeling etc. Our researches are mainly concentrating on the labelling of
graphs.

Graph labeling is one of the fascinating areas of graph theory with wide ranging applications.
Graph labelling was first introduced in 1960°s. An enormous body of literature has grown
around graph labelling in the last four decades. Labelled graph provide mathematical models
for a broad range of applications.
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Introduction

A pair sum labeling of a graph G(V,E) is defined as an injective map g from V(G) to
{£1,£2...4#p} is such that g..E(G)>Z-{0} defined by ge(uv)=g(u)+g(v) is one-one and
ge(E(G)) is either of the form {zk; k,...... +kqp} or {£k1 *Ko.... kg2 P {Kq+1/2} accordingly
g is even or odd.

The graph considered here will be finite, undirected and simple.
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Definition
The graph obtained by subdividing each edge of a graph G is
called the subdivision graph of G.

Theorem

S(Ly) is a pair sum graph, where L, is a ladder on n vertices.
Proof
Let V(S (Ln)={xiyiz a;bl<i<nl<j<n-1} and

E (S (Ly)={xizi ziyi:1< i < npu{Xiai ai Xir1 Vi bi, biyin:1<i <n -1},
Case 1: nis even.
When n = 2, the proof follows from the Theorem 3.3. For n> 2,
Define g:V( S ( Ln))—>{+1,42,43, ..., £( 5n— 2)} by
9(Xn2) =—1,
9(Xniz+1 ) = -3
n-2

g( X nl2-) = 10i+3,1<i<

0 (Xl sin )= — 10+ 1, 1<i<1=2

g (Znr2)= "5, 9(Zn2+1)=—5

g (Zvo)=10i+ 1,1 <i<N=2

n-2

9 (Znf2414)=—(10i+ 1) , 1 < i <

g (Yn2)= 3,

d(Ynr+1)=1

Ol 10i—1,1 < i< N=2

n-2

gd(Yn/2 +14i)= —10i— 3,1 < i<

9( an2 )= -2
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o( ani)=10i+5,1<i<1 =2

n-2

g( an/o4i)=-10i+3,1 <i <

g(bn2 )= 2
n-2
2

n-2
2

g(byai)=10i-3, 1<i<

g(bn/2 +i+1 ): _10i— 5, 1 < I <.

Whenn =4,
9e(E(S (Ln))) ={3, 4, 5, 8, 10, 16, 20, 24, 28} U
{-3,-4,-5,-8,-10, — 16, 20, —24, —28!.
For n> 4,
ge(E (S ( Ln))) = ge(E ( S ( Ls))) U{(26,36,40,44,48,38),
(—26, —36, —40, —44, —48, -38),( 46,56,60,64,68,58),
(—46, —56, —60, —64, —68, —58), (10n— 34,10n— 24,10n- 20,
10n-16,10n- 12,10n- 22),(-10n+ 34, — 10n+ 24, —10n+ 20,
-10n+ 16, —10n+ 12, — 10n+ 22)} .
Therefore g is a pair sum labeling.
Case 2.n is odd.
Clearly S(L1)=P3 and hence S(Ly) is a pair sum graph by Theorem 3.1For n > 1,
Define
gV (S (Ln)—>{+1,42,... ,+(5n—2)} by
9 (X(n+1y2 )= 6, 9(X(n-1y2 )= 12
9(X(n+3y2 )= =12, 9(@n-1y2 )= -9
g (@ny2)=3

w

0 Xmaf2n)=10i+ 10,  1<i< =

N
w

9 Ko2)=—(10i+10), 1 <i< 1=

r\) ‘
w

9(Y(neafot)=—( 6+ 10i) 1 <i< 1=

r\) ‘
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0mnl2i)=6+10i,1< i< ”7‘3

g Gosafon) =101+ 2, 1<i< " ;3

9Zn1y2i)=10i-2,1<i< | ;3

9(n+1y2)=2, 9(¥n-1y2)= 10
9(Yn+3y2)=—10, g(bn-1)2 )= -6
9(B(n +12)=4,
9(Z(n+1y2)= —4
9 (Z(n-172)= 8, 9(Zn+1y2)= -8

9(a(n1/2-1)= 10i+ 12, 1 <i < ”7‘3

g(bmy24i)=—(10i+4) ,1 <i < —

g (bp-1y/2-)=10i+4,1<i< —

Therefore
ge( E (S ( L3))) :{ 2’ 3’ 41 6y 91181 20, _2, - 3, _4, _6, _9, _18, —20}

and ge(E(S ( Ls)))=ge( E (S (Ls))) { 24,30,34,38,42,36, —24, —30, —34, —38, —42, —36}

When n> 5,
ge(E(S (Ln))) = ge(E( S ( Ls))) U{(40,50,54,58,62,52),(-40, -50, -54, -58, —62, —52),

(60,70,74,78,82,72),(-60, —70, —74, —78, -82, — 72),...,
(10n-30,10n- 20,10n-16,10n- 12,10n- 8,10n-18),
(=10n+ 30, =10n+ 20, =10n+16,-10n+ 12, —10n+ 8, —10n+18)}.

Then g is a pair sum labeling.

Theorem

S(CyKy)is a pair sum graph
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Proof

Let V(S (Ch Kp)={X;:1< ] <2n}u{zyl<j<n}
E (S(Cn K))={XXj1:1<) <2 n -1} U {X 9j-1 2;:1< ] < npU{yjzl<j < n}.
Case 1. n is even.
Define  g:S(C,Ky)—{£1,£2,..., ¥4n} by
g(x)=2j-1,1<j<n
g (Xnsi)=—(2j -1), 1< j<n

g(z)=2n-142j, 1< j < %

0(Znlo+j)=-2Nn+1-2j,1<j< %

g (yp=3n-1-2j, 1<j<

NS

9(Znl245)=-3n+ 1+ 2j,1 <j <

NS

Here go(E)={4,8,12,..., (4 n—4)}U{—4, -8, —12,..., —( 4 n—4)}
U {20+ 2,2 n+ 8, 2 n+ 14,... , 5n— 4}
Ul—(2n+2),~(2n+8),—(2n+14), ..., ~(5n—4)}u

(5n+ 2,50+ 6,5 N+ 10,..., 7 n—21{~(5n+2), ~(5n+6), —(5n+ 10), ...

2)}.

Then g is pair sum labeling.

Case 2.n is odd.

Define g: V (S ( Cq Ky))—>{£1,£2, ..., #4n} by
g(X)=4n-2j+2,1<j<n
g (Xnlasj)=—4n+2j-2,1<j<n

gaa:—n—4+j,1s1srg-1

mlhmm$411ﬂSL%J

g<y9=—2r1—2+21,1s1s['§1
MWMﬂ@=2n+2—a,1s1ngJ
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Here ge( E (S ( C 1 Ky))) ={8n-2,8 n—6, 4 n+ 10, 40 + 6}
U{—(8n—-2),~(8n-6), ,~(4n+10),—(4n+6)}
u{2n-2,-2n+2}u{3n, 3n-3,3n-6, , 3 (n+1)/2}
U {-3n,—(3n—-3),—~(3n-6), , -3 (n+1)/2}

w {3n-1,3n-4, 3(n+7)/2}
U{~(3n-1),~(3n-4), ,-3(n+7)/2}.
Then g is pair sum labeling.

Theorem

S(PqK3) is a pair sum graph.

Proof

Let V(S(PrK1)) ={X:1<j<2n-1} U{z Y, :1<j <n}

E (S (Pn K0)={XXj+1:1< ] £2 n =2} U{X 5j-1z;:1< ] < npudyjzl<j < n}.
Case 1.nis even.
When n = 2, the proof follows from Theorem 3.1 For n > 2, Define
0:V (S (P Ky))—>{#1,%2,..., ( 4n-1)} by

g (Xn)=1, g (Xn-1)= =2, 9 (Xns1)-2

9(X n-1-2)=—5) =2, 1< < 2-1

9 n2)=—(5] +3), 1< j < 2-1

N

. ) n
J(Xnt142j)=5) +3,1 <)< > -1

9(Xns2j)=5]+ 2, 1<j< 2-1

g(zn/Z )= 4, g(an2+1 )= -5
n-2

g (Zwa-j)=-5—-4,1<j<

n-2

0(Zwz +j11 )= 5j+ 4,1 < j< 2

9(Yn2)=—6, g(Yn2+1) = 6
n-2
2

g (Yn2-)=—5j-5,1<]<
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n-2
2

g (Y2 +j+1 )= 5j+ 5,1< j<

Here
ge(E (S (P4 K1))={1, 2, 3, 9,15,17,19}Uu{-1, -2, -3, -9, —15, -17, -19}.
For n> 4,
g «(E(S (Pn K1)))=0 «(E (S (P4 Ky))) U{ 20, 25, 27, 29} {-20, —25, -27, —29}
w{30,35,37,39} u{-30, -35, =37, -39} ,
u{5n- 10,5n- 5, 5n— 3,5 n—1}
U{—(5n-10), —(5n-5),—(5n—3), —( 5n-1)}.
Then g is pair sum labeling.
Case 2.n is odd.
Since S(P1K1)=Ps , which is a pair sum graph by Theorem 3.2
Forn > 1, Define g:V (S (Pn K1))—>{£1,£2, ..., (4n-1)} by
I(X(n+1y2)= 1,
g(X(n-12)=8
g (X(n+3y2)=—8

g (X(n-1y22)=-10j+ 1, 1 <j < Lg 121
912 —2)=5j+ 5, 1 < j< Lg 1-1
g(Xatay2 2)= —10j- 1, 1 <j < L% 1-1
0 (Xmsp2+2p)=—(5j+5), 1 <j < Lg J-1

g(Z( n +1)/2)= _2, g(Z(n_l)/z)z -5
g (Z(ni3y2)=16

9(Z(n-1y2-)= 5]+ 7,1 < i< Lg -1
9 (Zmsaf2:)=—(5j+7), 1 j< ng -1

g(Y( n +1)/2): 3, g(y(n—l)/2)= 9
9(Y(n+3y2)=—9
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9 (Yn-1y2-)=5j+8,1<j< L% 11

g (Yin+3y2+9)=—( 5]+ 8), 1 j< L% ]-1

Here ge(E (S ( Ps K1))={1,-1,2,-2,3,-3,4,—4,5,-5}
g e( E (S ( Ps K1))=g « E (S ( P3Ky))uU{18,21,23,25, —18, —21, —23, —25}
When n> 5,
9e(E(S (Pn K1))) = {26,31,33,35} U{—26, —31, —33, 35} U{36,41,43,45}
U{—36, —41, 43, —45}u,... ,U{5n— 9,5n— 4,5n— 2,5n}
U{—( 5n—9) ,—(5n—4) , —(5n—2), —-5n}.

Then g is a pair sum labeling.

Illustration of theorem is shown in figure

-18-17-13-12-8 -1 -2 1 2 7 § 12 13 17 18

Figure: S(PsK3)
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