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ABSTRACT
Square Sum prime labeling of a graph is the labeling of the vertices with {0,1,2------- ,p-1} and the edges with sum of'the squares 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 prime labeling. Here
we identify some snake graphs for square sum prime labeling.
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INTRODUCTION each vertex of degree at least 2, is 1.

Definition 2.2A graph which admits square sum

All graphs in this paper are simple, finite, prime labeling is called a square sum prime graph.

connected and undirected. The symbol V(G) and

E(G) denotes the vertex set and edge set of a graph G. Theorem 2.1Triangular Snake T, admits square
The graph whose cardinality of the vertex set is called sum prime labeling, when (n+2) is not a multiple of 5.
the order of G, denoted by p and the cardinality of the
edge set is called the size of the graph G, denoted by Proof: Let G=T, and let v;,vz,--------------—- ,Von.1 are
g- A graph with p vertices and q edges is called a the vertices of G
(p,q)- graph. Here |V(G)| = 2n-1 and |E(G)| = 3n-3

Define a function f:V — {0,1,2,3,-------—--—--—- ,2n-2 }

A graph labeling is an assignment of integers by f(vi)=i-1,i= 1,2 2n-1

to the vertices or edges. Some basic notations and Clearly fis a bijection.
definitions are taken from [2],[3] and [4] . Some basic For the vertex labeling f, the induced edge labeling

concepts are taken from [1] and [2]. The square sum

fsqsp is defined as follows
labeling was defined by V Ajitha, S Arumugan and K

foapWiVip) = 212-2i+1, 1<i<2n-2
A Germina in [5]. In this paper we introduced square SaspRTL T
sum prime labeling using the concept greatest fsasp(V2i1 Vaix1) = 87 —8i+4, 1<i<n-l
common incidence number of a vertex. We proved Clearly fggsp is an injection.
that .some snake graphs admit square sum prime gcinof (vi+) = ged of {fsgsp (Vi Vi1
labeling. frasp (Vi Vis2) }

= gcd of { 2i%42i+1, 2i2-2i+1}
= gcd of {4i, 2i2-2i+1},

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

-1, 1<i<2n3

DefinitionLet 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. gz'.zoi EVO ) -! dof {5 ( )

inof (van. =gedo Von—2 Van-1) »
MAIN RESULTS 9 et} T BOCO Usqsp\Vam-2 Van-1

fsqsp (UZn—S v2n—1) }
Definition 2.1Let G = (V, E) be a graph with p = ged of { 8n*-20n+13,
vertices and q edges. Define a bijection 8n*-24n+20}
=1.

f: V(G) = {0,1,2,3,---------mmm- ,p-1} by f(vi) =i—-1, So, geinof each vertex of degree greater than one
for every i from 1 to p and define a 1-1 mapping is 1.
fsasp - B(G) — set of natural numbers N by fsq, (uv) Hence T, , admits square sum prime labeling. W
= {f(w)}*> + {f(v)}* . The induced function fg, is Theorem 2.2)uadrilateral Snake Q, admits square
said to be a square sum prime labeling, if the gcinof sum prime labeling, when n is not a multiple of 5.
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Proof: Let G=Q, and let v{,vy,----=-mmnmmmmm- ,V3n2
are the vertices of G
Here [V(G)| = 3n-2 and |[E(G)| = 4n-4
Define a function f:V - {0,1,2,3,----------—--- ,3n-3 }
by f(vi)=i-1,i=1,2,---—--- ,3n-2
Clearly fis a bijection.
For the vertex labeling f, the induced edge labeling
fsqsp 18 defined as follows
foaspWi Vig1) = 2i2-2i+1,1<i<3n3
foasp(W3i—2 V3i41)= 1812 —18i+9,1 <i<n-1
Clearly fsgsp is an injection.
gcinof (vii1) =1, 1<i<3n4
gcinof (vi) =1
gcinof (vin.2) = ged of {fgsp (Van-2 Van-3) »

fstzsp (v3n—2 v3n—5) }

= gcd of { 18n%-42n+25,
18n%-54n+45}
=1.

So, geinof each vertex of degree greater than one
is 1.
Hence Q, , admits square sum prime labeling. m
Theorem 2.3Alternate Triangular Snake T, admits
square sum prime labeling, when n is even and not a
multiple of 10 and the triangle starts from first vertex.
Proof: Let G =A( T,) and let v;,vy,-----=--------—- ,Usn

are the vertices of G
Here |V(G)| =" and [E(G)| = 2n-1

Define a function f:V — {0,1,2,3,-------------- —}
by f(vi)=i-1,i=1,2,------ ,—
Clearly fis a bijection.

For the vertex labeling f, the induced edge labeling
fsqsp 1s defined as follows

fiqspWiVipr) =2 -2i+1,1<i<
foasp(Vsiz v3i) = 182-24i+10,1<i<?

Clearly fsqsp is an injection.

3n-2

gcinof (vi1) =1, 1<i< ?
gcinof (vi) =1
gcinof (173771) = ged of {fst{sp (v(3?n) U(g)) ,

fsasp (v(%n) v(y)) }

=gcd of { ?— 9n+5, 97712- 12n+10}

=1.
So, geinof each vertex of degree greater than one
is 1.
Hence A( Ty) , admits square sum prime labeling. m
Theorem 2.4Alternate Triangular Snake T, admits
square sum prime labeling, when n is even and the
triangle starts from second vertex.
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Proof: Let G =A( Ty) and let v;,vp,~----------- ,U 3n-2

are the vertices of G.
3n-2
2

Here [V(G)| =

and |E(G)| =2n-3

by f(vi)=i-1,i=1,2,---—-- ,
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling
fsqsp 1s defined as follows

3n—4

f;]sp (v Vi41) = 21?-2i+1, >

foasp(V3im1 Vsie) = 182 1214, 1 <1< 72

1<i<

Clearly f¢sp is an injection.

3n—-6

gcinof (vi1) =1, 1<i< -

So, gcinof each vertex of degree greater than one

is 1.

Hence A( Ty) , admits square sum prime labeling. m
Theorem 2.%Alternate Triangular Snake T, admits
square sum prime labeling, when n is odd and the
triangle starts from first vertex.

Proof: Let G =A( T,) and let v;,vz,------------ ,U 3n-1

are the vertices of G

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

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

2
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling

fsqsp 18 defined as follows
1< i < 3n-3

foqsp(Vi Vig1) = 22-2i+1, ;
foqsp(V3ia v3;) = 1812 -24i+10,1<i < "T—l
Clearly fJsp is an injection.

gcinof (vi) =1

gcinof (vii)) =1, s

l<is<—
2

So, gcinof each vertex of degree greater than one

is 1.

Hence A( Ty) , admits square sum prime labeling. m
Theorem 2.6Alternate Triangular Snake T, admits
square sum prime labeling, when n is odd and n+3 is
not a multiple of 10 and the triangle starts from
second vertex.

Proof: Let G =A( T,) and let v,vp,~----------- ,U 3n-1

i)
are the vertices of G.
Here [V(G)| = 2= and [E(G)| = 2n-2
Define a function f:V — {0,1,2,3,-------—---- it}

2

by f(v)=i-1,i=12,-n, 22
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Here [V(G)| === and [E(G)| = 7~
Define a function f:V — {0,1,2,3,----------- ’ Snz—s |
by f(vi)=i-1,i=12,-—- 5”7—3

Clearly fis a bijection.
For the vertex labeling f, the induced edge labeling
fsqsp 18 defined as follows

fs?{sp(vi Vit1) =2i-2i+1,1<i< >

foasp(Vsi—a Vsi—z)= 501 —80i+34,1 <i< nT_l

n-1
2

5n-5

EZSp(USi—Z v5i+1): 5012 - 301 + 9, 1< i <
Clearly fsqsp is an injection.

gcinof (vi) =1
=1,

1Si§5n_7

gcinof (vi+1)
gcinof (v(SnZ_—z,)) = ged of {fsgsp (v($) v($)) ,
f;{sp (17(5112_—3) 17(5112_—9)) }

2_ 2_
_ ng Of{ 50n 120n+74, 50n 160n+14-6, }
4 4

=1.
So, gcinof each vertex of degree greater than one
is 1.
Hence A{(TQ)n},admits square sum prime labeling.m
Theorem 2.8Alternate Quadrilateral Triangular
Snake A{(QT).} admits square sum prime labeling,

when n is odd

Proof: Let G = A{(QT).} and let v;,v2,-------- ,U(SnZ_—3)
are the vertices of G

Here |V(G)| = 2= and [E(G)| = 7~

Define a function f:V - {0,1,2,3,------------ , 5n2—5 1
by f(v) =il i=1.2mmmmn, T

Clearly fis a bijection.
For the vertex labeling f, the induced edge labeling
fsqsp 1s defined as follows

5n—5

foaspivig) = 2i2-2i+1, ;

frasp(Vsica Vsi-1)= 507 ~70i+29,1 <i< ™=

1<i<

n-1

frasp(Vsict Vsiaa)= S0P —20i+4, 1 <i<™

Clearly fiusp is an injection.
gcinof (vi) =1
gcinof (vi) =1,
gcinof (U(snz_—3)) = ng of {fszsp (17(2) U(E)) ,

lsis5n—7

.
fS s (U s5n—3, U s5n-7 ) }
BPY (=) "5
50n%2-120n+74 50n%-140n+106
4 > 4

=gcd of { , }

Clearly fis a bijection.
For the vertex labeling f, the induced edge labeling

fsqsp is defined as follows
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3n-3

forspWiVig) = 2i2-2i+1,1<i<
fonsp(Vaic Vaipg) = 182120 +4,1<i <
Clearly f¢sp is an injection.

gcinof (vi) =1
=1,

gcinof (U(?n‘Lz_—l)) = ged of {fogsp (U(Snz_—l) v($)) ,

n-1
2

3n-5

gcinof (vi+1) 1<i< -

fsasp (v(%) v(3nz_—5)) }

2 2
= gedof { Z5- 120+ 22 5n 2= 1.
2 2 2 2

So, geinof each vertex of degree greater than one

is 1.

Hence A( Ty), admits square sum prime labeling. m
Theorem 2.7Alternate Triangular Quadrilateral
Snake A{(TQ).} admits square sum prime labeling,
when n is odd

Proof: Let G = A{(TQ).} and let vi,vz,------- ,U sn-3

are the vertices of G

=1.
So, gcinof each vertex of degree greater than one
is 1.
Hence A{(QT),},admits square sum prime labeling

CONCLUSIONS

In this paper we proved certain snake type
graphs admit square sum prime labeling. Triangular
snakes, quadrilateral snakes and its alternate types are
covered in this paper.
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