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Abstract— Square sum difference product prime labeling of a graph is the labeling of the vertices with {0,1,2--------- ,p-1} and the edges with

absolute difference of the sum of the squares of the labels of the incident vertices and product of the labels of the incident vertices. The greatest
common incidence number of a vertex (gcin) of degree greater than one is defined as the greatest common divisor of the labels of the incident
edges. If the gcin of each vertex of degree greater than one is one, then the graph admits square sum difference product prime labeling. In this
paper we investigate some tree graphs for square sum difference product prime labeling.
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I. INTRODUCTION

All graphs in this paper are simple, finite, connected and
undirected. The symbol V(G) and E(G) denote the vertex set
and edge set of a graph G. The graph whose cardinality of the
vertex set is called the order of G, denoted by p and the
cardinality of the edge set is called the size of the graph G,
denoted by g. A graph with p vertices and q edges is called a
(p,0)- graph.

A graph labeling is an assignment of integers to the

vertices or edges. Some basic notations and definitions are
taken from [2],[3] and [4] . Some basic concepts are taken
from [1] and [2]. In [5], we introduced the concept of square
sum difference product prime labeling and proved that some
path related graphs admit this kind of labeling In this paper we
investigated square sum difference product prime labeling of
some tree graphs.
Definition: 1.1 Let G be a graph with p vertices and q edges.
The greatest common incidence number (gcin) of a vertex of
degree greater than or equal to 2, is the greatest common
divisor(gcd) of the labels of the incident edges.

MAIN RESULTS

Definition 2.1 Let G = (V(G),E(G)) be a graph with p vertices
and g edges . Define a bijection f:V(G) - {0,1,2,3,------ p-1}
by f(v;) = i—1 , for every i from 1 to p and define a 1-1
mapping  fosappr : E(G) — set of natural numbers N by
fonsappr @) = [{fW}F +{f(v)}¥ — f(u)f(v)|.The induced
function  fos4,p 1S said to be square sum difference product
prime labeling, if for each vertex of degree at least 2, the
greatest common incidence number is 1.

Definition 2.2 A graph which admits square sum difference
product prime labeling is called a square sum difference
product prime graph.

Definition 2.3 Let G be the graph obtained by joining one
edge to each vertex of path P,. G is called corona of path P, or
comb graph and is denoted by P,, OK;.

Theorem 2.1 Corona of path P,, admits square sum difference
product prime labeling.
Proof: Let G = P, OK;
vertices of G.

and let vy,vp,------m-mmmm---- Vo are the
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Here [V(G)| = 2n and |E(G)| = 2n-1
Define a function f:V - {0,1,2,3,---------------- ,2n-1 } by
f(v)=i-1,i=1,2,----- 2N
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling foos4pp 1S
defined as follows
fsqsappt (Vi Vit1) = i+l
fst;sdppl (vn—i+1 vn+i+2) = (2i+1)2 +(n+i+1)(n'i):
i=12------ ,n-2
Clearly fiosapp: 1S an injection.
gdn of (Vi+l) = ng of { fst;sdppl (vi Vi1 ) '
fst;sdppl (vi+1 vi+2) }
= ged of { i%i+1, i+i+1}
= gcd of {2i, i%i+1}
=ged of {i , i%-i+1}
=1, i=12------- n
So, gcin of each vertex of degree greater than one is 1.
Hence P, O K, admits square sum difference product prime
labeling. ]
Definition 2.4 Let G be the graph obtained by joining two
edges to each vertex of path P,. G is denoted by P, 02K;.
Theorem 2.2 P,, O2K; , admits square sum difference product
prime labeling.
Proof: Let G = P, O2K; and let vq,vy,-------=-------- V3, are the
vertices of G
Here [V(G)| = 3nand |E(G)| = 3n-1
Define a function f:V - {0,1,2,3,---------------- ,3n-1 } by
f(v)=i-1,i=12---—--- ,3n
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fogsapy 1S
defined as follows

fst;sdppl (Ui Ui+1)
fst;sdppl (Un—i+1 vn+i+2)
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(2i+1)? +(n+i+1)(n-i),

=12, ,n-2
fsasappt (Vit1 Van+i) = (2n-1)? +(2n+i-1)(i),
=12, n
Clearly fiqsapp: 1S @n injection.
gcin of (Vi) =1 =12 n

So, gcin of each vertex of degree greater than one is 1.
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Hence P, O 2K, admits square sum difference product prime  fir pm (ax;) = (i+1), TN J—— m
labeling. u fonsappt D Y1) = (MH)? H(MHi+1),i = 1,2, N

Definition 2.5 Let G be the graph obtained by joining two

edges to each internal vertex of path P,.. G is called twig graph

and is denoted by T,(n).

Theorem 2.3 Twig graph T,(n), admits square sum difference

product prime labeling.

Proof: Let G = Ty(n), and let vq,vy,--------=---=--- \V3n.4 are the

vertices of G

Here |V(G)| = 3n-4 and |E(G)| = 3n-5

Define a function f:V - {0,1,2,3,---------------- ,3n-5 } by
f(vy) =i-1,i=12,------ ,3n-4

Clearly f is a bijection.

For the vertex labeling f, the induced edge labeling figsapp: 1S

defined as follows

fstzsdppl (Vi vi41) = iz'i+1,2i = 1,2,“'_“? """" ,n-1
fstqsdppl (vi+1 172n—2+i) = (2“-3) +(2n-3+|)(|),
, i=1,2,----mmmee- ,n-2
fst;sdppl (vi+1 vn+i) = (n'l) +(n+i-l)(i),
Ny J— n-2

Clearly fegsapp: 18 @n injection.
gcin of (Visy) =1, i=1,2----mm- ,n-2
So, gcin of each vertex of degree greater than one is 1.
Hence T,(n), admits square sum difference product prime
labeling. [ |
Definition 2.6 Let G be the graph obtained by joining n edges
to one of the end vertex of path P,. G is called coconut tree
graph and is denoted by CT(m,n)
Theorem 2.4 Coconut tree graph, admits square sum
difference product prime labeling.
Proof: Let G = CT(m,n), and let vi,vp,---------------- Vmn are
the vertices of G
Here [V(G)| = m+n and |E(G)| = m+n-1
Define a function f:V - {0,1,2,3,---------------- ,m+n-1} by
fv)=i-1,i=1,2,------ ,m+n

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fg, s,y 1S
defined as follows
fst;sdppl (vi vi+1) =i _i+11 i= 1121 """"""" ,m
fst]sdppl (Um vm+i+1) (i+1)2 +(m+i)(m'1)1

i = 1,2, ,n-1

Clearly fogsapp: 1S @n injection.

gcin of (Visy) =1, i=1,2--mmmmmmm ,m-1

So, gcin of each vertex of degree greater than one is 1.

Hence CT(m,n), admits square sum difference product prime
labeling. [
Definition 2.7 Let G be the graph obtained by joining m edges
to one end and n edges to the other end of path P,. G is called
bistar and is denoted by Bistar B(m,n).

Theorem 2.5 Bistar B(m,n), admits square sum difference
product prime labeling.

Proof: Let G = B(m,n), and let ab,x;Xp-----n=-n----=- Xm

\Y1,Y2,mmmmmmmm e ,yn are the vertices of G

Here |V(G)| = m+n+2 and [E(G)| = m+n+1

Define a function f:V - {0,1,2,3,---------------- ,m+n-1} by
f(x;) = i+1, i=12---- ,m

fly) =m+i+l, i=12,------ n

f(a) =0, f(b) = 1.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling figsapp: 1S
defined as follows

fstzsdppl (Clb) = 1,
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Clearly fisapp 1S an injection.

gcin of (a) =1

gcin of (b) =1

So, gcin of each vertex of degree greater than one is 1.

Hence B(m,n), admits square sum difference product prime

labeling. ]
Theorem 2.6 Star K ,, admits square sum difference product
prime labeling.

Proof: Let G = Ky, and let a,xy,Xp,---------------- X, are the

vertices of G
Here [V(G)| =n+1 and |E(G)| =n

Define a function f:V — {0,1,2,3,---------------- ,n} by
fo) =1, i=12,----- n
f(a) =0, .

Clearly f is a bijection.

For the vertex labeling f, the induced edge labeling foos4ppi 1S
defined as follows
fst;sdppl (a xi)
Clearly fogsapp: 1S @n injection.

gcin of (a) =1

So, gcin of each vertex of degree greater than one is 1.

Hence K;, admits square sum difference product prime
labeling. ]
Theorem 2.7 Sub division graph of Star Ky ,, admits square
sum difference product prime labeling.

Proof: Let G = Sd(Ky, ) and let a,x;,Xp,---------------- Xon are
the vertices of G

Here [V(G)| = 2n+1 and |E(G)| = 2n

— ;2
=17,

Define a function f:V - {0,1,2,3,---------------- ,2n } by
foxq) =1, i=12---—--- ,2n
f(@) =0, .

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fogsapyr 1S
defined as follows
fst;sdp pl (a xZi—l) = (Zi'l)z ’
fst;sdppl (x2i—1 x2i)= 4i2'2i+1:
Clearly fogsapp: 1S @n injection.
gcin of (a) =1
geinof (vai))  =ged of {figsapp (@ X2i-1) ,
fst]sdppl (x2i-1 x2:) }

= ged of { (2i-1)%, 2i(2i-1)+1}

=1, =12 n
So, gcin of each vertex of degree greater than one is 1.
Hence Sd(K;, ) ,admits square sum difference product prime
labeling. ]
Definition 2.8 Let G be the graph obtained by joining m
copies of path P, to a single vertex by edges . G is denoted by

i=12--e- n
i=12--e- n

m,n-

Theorem 2.8 S,, admits square sum difference product
prime labeling.

Proof: Let G = S, and letu, u,vy,Vy,---------------- Vmn are the
vertices of G

Here [V(G)| = mn+1 and |E(G)| =mn

Define a function f:V — {0,1’2’3’ ________________ mn } by
f(Vi) =i , i= 1’2’ ______ mn
f(u) = 0.

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fogsapy 1S
defined as follows
fsqsappt (U V(i—1yns1) = {(-1)n+13%, i = 1,2, memmeev M
18
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feasappt (VG —vn+i V—Dn+i+1)= THG-DN+H(-D)n+i+1} Case(i) n is odd ,
=12, M; i =12, ,n-1 * V1. P.an+l = In” —An+l
Clearly fyqp is an injection quSdm’_l_ ( a0 (T+)) 4
gein of (u) -1 Case(ii) nis even o tass
gein of (vg—1yn+1) = ged of {fsappr W VG—1)n+1) + fogsappi (V(”zj) V(%ﬂ)) S
fsqsdypl (V(-1yn+1 V(i-1n+2)} Clearly fiqsapp: 1S an injection.

_ L E— m gein of (Vi) =1, =12 ,n-2

geinof (vg_1yn4i41)  =gcd of gcin of (Vasisr) S8 T T [ J— n-2

{fstqsdppl W -vn+i v(i—l)n+i+1)l
fst;sdppl (U(]'—l)n+i+1 17(1’—1)n+i+2)}
=1, j=12emer m,

So, gcin of each vertex of degree greater than one is 1.
Hence S,,, admits square sum difference product prime
labeling. [
Theorem 2.9 H-graph of path P, admits square sum difference
product prime labeling.
Proof: Let G = H(P,) and let v;,vy,---------------- Vo, are the
vertices of G
Here [V(G)| = 2n and |E(G)| =2n-1
Define a function f:V - {0,1,2,3,---------------- ,2n-1 } by
f(v)=i-1,i=12------ .2n

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f, s, 1S
defined as follows
Fosappl Vi Vix1) S O T [ I JE—— n-1
(n+i)® - (n+i) + 1

i =1,2,--mmmme- ,n-1

fst;sdppl (vn +i Un +i+1)
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So, gcin of each vertex of degree greater than one is 1.
Hence H(P,) , admits square sum difference product prime
labeling. ]
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