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Abstract

One of the importance classes of graphs is the trees. The importance of trees is
evident from their application in various areas, especially theatrical computer science and
molecular evolution. The edges of a tree are called branches. A graph with a pair sum
labeling defined on it is called pair sum graph. Obtain from the path pm by appending n new
pendent an edge to a vertex of the path pm adjacent to one vertex.
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Introduction

Graph Theory is concerned with various types of networks or really models of networks
called graphs. These are not the graphs of analytic geometry, but what are often
described as pointes connected by lines. The preferred terminology is vertex for a point and
edge of a line. The lines need not be straight lines and in simply a visualization of a graph is

not a geometric definition.
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Theorem

Let G be the tree with V(G)= V(Bn,mO O [ zj:1<j<5} and

EQG 00 E OBnmO00z1 22,22 X, X 23, 23y, yz4, 24 2500 Dxy(1.Then G is a pair sum tree.
Proof

Define a functiong: V O G 0O O01,002,..., DOnOmO 700
By giix T4,
gy 012,
gz10 00
6,
gz201001,

gl
230 01,90
z401013,
g 0 z5004.

Case 1): n(im.

guxj00 060 j,10j0m
andgyjJJ80j, 100j O m.

Case 2): niim.

Assign the label to xj, yjO1 OjCnC] as in case 1).
Define
miin

g(yn+j)=8+ntj, 15j<tl 2 [J
min
andg 0 yo(m-n)/ 200j00 -12-n-j, 10500 2 0.

Then G is a pair sum graph.
Theorem
Let G be the tree with VOG OO V OBnmO00zj:1 O j O 50
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and E 00 G 00 E UBnmU00yz1, z1 22, 22 23, yz4, z4 z50]. Then G is a pair sum graph.

Proof
Define a map
gV GooooL02,... , 00nOmd 700
by gl x (1001,
gLl y
002, go
7100003,
gl z20000 4,
g O z300
01, gl
z40100 05,
gl z50 4.
Case 1):n [ m.

gUuxj0 0 O70j,10j0n
and gOyj0 040,10 O n.
case 2): n<m

Assign the label to xj and, yj (1< j< m) as in case 1Define

mn

g(yn+j)=4+ntj, 1<j< 00 2 [

ntim

g OxO(nOm)/200j OO OO0OnOj, 10002 0.

case 3): n>m

Assign the label to xj, yj(1<j<m) as in case 1.
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ntm

Define g(Xm+j)=-7-m-j, 1I<j<0 2 O

ntm

gOXO(nOm)/200j OO0 O0Om+j,10j00 2 0.

Then G is a pair sum graph.

Theorem

The tree with VO G U0 V OBnmUJ 0 0zj:10 j 0500nd

E 0 GODE OBnmUOO0 21 22, 22 X, yz3, 23 74, z4 z501JThen G is a pair sum graph.

Proof
Defineamap g¢g:V0OGOOOOL,02,..., D0OnOmO
70 0by gOx00 00,90y 001,00 z100 06,

gl z20000 01,900 z30002,90]
z401013,901 2501014,

Case 1): n(im.

glx1000 05,

gUxjo100 060 j,10j0n

11,900 y1(1018 and

gUxjo10090 ), 10j0n 01

case 2): n<m

Assign the label to xj and, yj (1<j <n) as in case 1

mi{n

g O XxO(n Om)/ 20000 -10-n-j, 10 j O O 2 0.
case 3): n>m

Assign the label to xj, yj(1<j<m) as in case 1.
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ntm

Define g(xm+j)=-5-m-j, 1<j< 0 2 [Dand

ntm

g O XxO(n Om)/ 200j00 O00Om+j, 10 j O
[ 2 [
.Then G is a pair sum graph.

Theorem

Let G be the tree with V O G '] V OBn,m 0 0zj:10 j U40and

EOGOOE OBnmOOOxXz1, 21y, yz2, 22 23, 23 740 [xy[1.Then G is a pair sum tree.

Proof

Define a function gvVioGooooLLo2,.. ,O0nOm 0600
byg(l x O[] (11,
gy o1,
gl z1000]
(4,90
220002,
g
z30003,9
[ z40004.
Casel): nOm

gUxj0 0 060j,10j Om
andgOyjo060j,10jOm

case 2): n<m
Assign the label to Xj and, yj (1<j<n) asin case 1 for I<j<m

m{in
Define  g(yn+j)=-7-n-j, 1)< 2 [ and
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[Type here]
g0 yO(n Om)/ 20j006+n+j, 10 j 0 O 2 0.

case 3): n>m
Assign the label to xj, yj(1<j<m) as in case 1.

ntm

Define  g(xm+j)=-5-m-j, 1<j< O 2 [

ntm
g O xO(n Om)/ 200j00 O0m+j, 10 j 0 02 0.

Then G is a pair sum graph.

Theorem

LetGbe the tree with VUG OOV OBnmOOOzj:10j 040 and

E OGO E OBn,mlI[yz1, 21 22, 22 23, z3 z4[1[] Then G is a pair sum tree.

Proof

Define a function

g:vVOG O0O001,02,..., OOnOm(]
6010by glx 001,90y 002,90
210003,

gl z20000 01,900 z300 01 (12, gl z4[0 (] (J3.

Case 1): n(im

gUxj00 000 j,10j0n

and gUyl0jo030 j,10j on 0l

case 2): n<m

Assign the label to xj and, yj (1< j<n) asincase I for I<j<m

m{n

Define g(yn+j)=2+ntj, 1<j<0 2 [

mn
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and g0 xO(n Om)/ 200j00-7-n-j, 10 JOO 2 0.

case 3): n>m

Assign the label to xj, yj(1<j<m) as in case 1.

Define g(xm+j)=-6-m-j, I<j<0 2 O

ntm
gUxO(n Om)/ 200j0000m+j,10j0
O 2 O

.Then G is a pair sum graph.

Theorem

The tree GwithV 0 G OOV UBnmO00zj:10 j D40

EOGOUUE OBnmIO0z1 22, 22 X, X23, 23 24, 24 y[ [ixy[1.Then G is a pair sum graph.

Proof

Defineamap g: V[0 G O0O001,002,..., O0OnOmO 6010 by
gl x 1,
gy 00
01,
glz100013,
gl z200012,

g [1z30100 D4, z4000 (02,
Case 1): n=m

gUxj0 040j,10j0n
and gOyj0 0 0O50j,10j0
n.case 2): n<m

Assign the label to Xj and, yj (1<j<n) as in case 1

min
Define g(yn+j) = 6+ntj, 1<j<00 2 [and
1075



[Type here]

min
gl xO(n Om)/ 20000 -5-n-j, O and g OxO(n Om)/ 200j OO0 0O0Om-j,
10j00 20 .0

case 3): n>m

Assign the label to xj, yj(1<j<m) as in case 1

Define g(Xm+j)= 4+m+j, 1<5j<0 2

ntim

2 0.

Then G is a pair sum graph.
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