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Abstract— In SSDPP labelling, vertices of the graph are
numbered with first (p-1) whole numbers and the edges (e = ab)
with |{f(a)} +{f(b)}>-f(a)f(b)|, where f(u) is the label of the vertex
u. Greatest common divisor of the values of all edges incident on
a vertex is called greatest common incidence number. The
greatest common incidence number of each vertex of degree
greater than or equal to 2 is one ,then the graph is called sum of
the squares and product prime labelling. Here we investigate
triangular snake graph, quadrilateral snake graph , pentagonal
snake graph , comb triangular snake graph for the labelling .

Keywords—sum of squares, incidence number, prime labelling,
ssdpp graph.

L. INTRODUCTION
Here we use the graphs obtained by replacing edges of a
finite path by triangles, quadrilaterals and pentagons. Here we
take basic notations and definitions from [1], [2],[3] and [4]
We introduced the concept ssdpp labeling in [5]. Here we
focus our study to triangular snake graph, quadrilateral snake
graph , pentagonal snake graph , comb triangular snake graph.

Definition: 1.1 Let G be a graph with p vertices and q
edges.The greatest common incidence number of a vertex of
degree = 2, is the greatest common divisor of the values of the
edges incident on the vertex.

IL MAIN RESULTS

Definition 2.1 Let G be a graph with n vertices and m edges.
Let f be a mapping from the vertex set to {0,1,2,---,n-1}
defined by f(a)) = j—1 , 1<j<n, and fqpp from set of
edges of G into natural numbers by

fiasappr(@b) = |{f(a)}* +{f(b)}* — f(@)fb)|. figsapp is said to
admit ssdpp labeling, if (i) f is one-one and onto (ii) fogsappi 18
one-one and (iii) gcin of (a) = 1 for every vertex a of degree
greater than one.

Definition 2.2 A graph which satisfy the above definition is
called square sum difference product prime labeled graph.
Theorem 2.1 Let G be the graph obtained by replacing each
edge of a path by triangles. G is a ssdpp graph if (n+1) is not
a multiple of 7.

Proof: Let G be the graph and let a;,ay,~--------------- ,n. are
the vertices of G. G has 2n-1 vertices and 3n-3 edges. Let f be
a mapping from the vertex set of G into {0,1,2,---2n-2}

defined by f(a) =j-1, 1<j <2n-1, and f{;5qpp from set of
edges of G into natural numbers by

fsasapp1(@iv1 @i) = l-i+f, ) i=12,---2n2
fs*qsdppl(azHl azi—l) = 4-4i+4i 5 1= 1,2, ------- ,n-l
gcin of (a)) =1

gCin Of(aiﬂ) = ng of {fs*qsdppl(ai ai+1) >

fs*qsdppl(aHl ai+2) }
= ged of {1-i+i%, 1+i+i%}
= ged of {2i, 1-i+i%}
=gcdof {i, 1-i(1-i)}
=1, i=1,2,------ ,2n-3
ged of {fgsappi(@2n-2 Aan-1) ,
fst]sdppl(azrt—s aZn—l) }

ged of { 4n*-10n+7, 4n>-12n+12}

= ged of { 2n-5, 4n>-12n+12}

= gcd of { 2n-5, 2n+2}

= gcd of { 2n-5, nt1}

= gcd of { n-6, nt+1}

=gcd of { n-6,7} = 1.
Here (i) f is one-one and onto (ii) f{ysapp; is one-one and (iii)
gcin of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. ]
Theorem 2.2 Let G be the graph obtained by replacing each
edge of apath by a quadrilateral. G is a ssdpp graph if (n+2)
is not a multiple of 13.
Proof: Let G be the graph and let a;,ay,~--------------- ,A3n.0 are
the vertices of G. G has 3n-2 vertices and 4n-4 edges. Let f be
a mapping from the vertex set of G into {0,1,2,---,3n-3}
defined by f(a) =j-1, 1<j <2n-1, and f{;5qpp from set of
edges of G into natural numbers by

gein of (ax.1)

fs*qsdppl(aHl a;) = 1-i+i2, i=1,2,--—-- ,3n-3
* . 2

fsasappi(@zi-2 A3i+1) = 9-91+91°, i=1,2,-—-- -1

gcin of (a)) =1

gcin of (ai1) =1, i=12- ,3n-4

gein of (a3n) = ged of {fgsappi(@an-3 Azn-2) »

fst]sdppl(QSn—S a3n—2) }
= ged of { 9n>-21n+13, 9n?-27n+27}
= ged of { 6n-14, 9n*-27n+27}
= ged of { 3n-7, 9n*-27n+27}
= gcd of { 3n-7, 3n+6}
= gcd of { 3n-7, n+2}
=gcd of { n-11, n+2}
=gcdof {n-11, 13} = 1.
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Here (i) f is one-one and onto (ii) fiys4pp: is One-one and (iii)
gein of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. [ ]
Theorem 2.3 Let G be the graph obtained by replacing each
edge of a path by a pentagon. G is a ssdpp graph if (n+3) is
not a multiple of 7 and n is not a multiple of 3.

Proof: Let G be the graph and let a;,a,,----,a4,.3 are the vertices
of G. G has 4n-3 vertices and 5n-5 edges.Let f be a mapping
from the vertex set of G into {0,1,2,---,4n-4} defined by f{(a;)
=j-1,1<j<4n-3, and fiyeqpp from set of edges of G into
natural numbers by

f;qsdppl(aiﬂ a;) = 1-i+i2, i=1,2,-—-,4n-4

fs*qsdppl(azLi—S Agis1) = (4i)2+(4i-4)2-4i(4i-4),
i=12,--n-1

gcin of (a)) =1

gein of (ai) =1, i=12,----,4n-5

gein of (azn.3) = ged of {fs*qsdppl(atm—él A4n-3)

fs*qsdppl(a4-n—3 a4-n—7) }
= ged of { (4n-4)*+(4n-5)*-(4n-4)(4n-5),
(4n-4)*+(4n-8)*-(4n-4)(4n-8)}
=1.

Here (i) f is one-one and onto (ii) f{ys4pp; is One-one and (iii)
gein of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. [ ]
Theorem 2.4 Let G be the graph obtained from a path of even
number of vertices by replacing the edges by triangles
alternately starting from the first vertex. G is a ssdpp graph if
(n+2) is not a multiple of 14.
Proof: Let G be the graph and vertices of G are a;,a,,---,asn .

2

Graph has 3771 vertices and 2n-ledges.

Let f be a mapping from the vertex set of G into {0,1,2,---
3n-2 . . 3 N

;222 ) defined by fla) = j-1, 1<j< 2, and fogappt

from set of edges of G into natural numbers by

fs*qsdppl(aHl ai) = 1-i+i2, i= 1927“3 3n2—2
frasappt(@si-z @30) = 7-12i498,  i=12-,2
gcin of (a)) =1

gcin of (ai)) =1, i=12,-, 21

2

gcin of (azn) = ged of {fs*qsdppl(ain asn-2) ,
2 2 2

X
fsqsdppl(a3_" asn-s) }
2 2
on?-18n+12 9n?-24n+28
4 ’ 4

= gcd of {

=1
Here (i) f is one-one and onto (ii) f{4sapp; is One-one and (iii)
gein of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. [ ]
Theorem 2.5 Let G be the graph obtained from a path of even
number of vertices by replacing the edges by triangles
alternately starting from the second vertex. G is a ssdpp graph.

Proof: Let G be the graph and vertices of G are a;,a,,---,a3n-2 .
2

}

Graph has 3nz_—z vertices and 2n-3edges.

Let f be a mapping from the vertex set of G into {0,1,2,---
3n—4 . . _ 3n-2 .

, nz } defined by f(a) =j-1, 1<) < nT > and foosappi
from set of edges of G into natural numbers by

foasappt(@iv1 ;) = 1-i+i, =12, 3”2‘4
fsasapp1(@3i—2 as;) = 7-12i49i%,  i= 1,2,---,"7‘2
gcin of (a)) =1

gein of (a;.) = 1, =12,

2
Here (i) f is one-one and onto (ii) f{;s54pp: is One-one and (iii)
gein of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. [
Theorem 2.6 Let G be the graph obtained from a path of odd
number of vertices by replacing the edges by triangles
alternately starting from the first vertex. G is a ssdpp graph .

Proof: Let G be the graph and vertices of G are aj,a;,---,a3n-1 .
2

Graph has 3712—_1 vertices and 2n-2edges.

Let f be a mapping from the vertex set of G into {0,1,2,---
222 ) defined by f(a) = j-1 . 1<j< 0 and frgeapp
from set of edges of G into natural numbers by

Foasapp @is1 @) = 1+, i=12- 72
feasappt (@si—2 @3:) = 7120497, =122
gcin of (a)) =1

gcin of (ai.)) -1, =120

2
Here (i) f is one-one and onto (ii) f{ysapp; is one-one and (iii)
gcin of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. ]
Theorem 2.7 Let G be the graph obtained from a path of odd
number of vertices by replacing the edges by triangles
alternately starting from the second vertex. G is a ssdpp graph,
if (nt1) is not a multiple of 14.

Proof: Let G be the graph and vertices of G are a;,a,,---,asn-1 .
2

Graph has Snz—_l vertices and 2n-2edges.

Let f be a mapping from the vertex set of G into {0,1,2,---
3n-3 . . _ 3n-1 .

, nz } defined by f(a) = j-1 , 1<j < ===, and fsqsdppt
from set of edges of G into natural numbers by

foasappt(@iv1 @) = 1-i+i, =12, 3"2‘3
fsasapp1(@3i—2 as;) = 7-12i49i%,  i= 1,2,---,"7‘1
gcin of (a)) =1

gein of (a;.1) =1, =12, 25

2
= ged of {fst]sdppl(aﬁ asn-s) ,
2 2

fstzsdppl (a$ a:"nz_‘7) }

39-36n+9n? 61-42n+9n?

= gcd of { " , " }
=1.
Here (i) f is one-one and onto (ii) f{ysapp; is one-one and (iii)
gcin of (a) = 1 for every vertex a of degree greater than one.
Hence G is a ssdpp graph. ]
Theorem 2.8 Let G be the graph obtained from a comb graph
by replacing each path edge by triangles. G is a ssdpp graph .

gcin of (a(ﬁ))
2
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Proof: Let G be the graph and let a;,aj,~--------------- ,3,.] are
the vertices of G. G has 3n-1 vertices and 4n-3 edges. Let f be
a mapping from the vertex set of G into {0,1,2,---,3n-2}
defined by f(a) =j-1, 1<j <3n-1, and f{;54pp from set of
edges of G into natural numbers by

fs*qsdppl(aHl a;) = 1'i+i2, i=1,2,------ ,2n-1

fs*qsdppl(azi+1 azi—1) = 4-4i+4i2, i=1,2,- - n-1

fs*qsdppl(azi—l A3n—i) = (3H-3i+1)2+(3n-i-1)(2i-2),
1<i<n-1

gcin of (a)) =1

gein of (aj+1) =1, i=12-em 2n-2

Here (i) f is one-one and onto (ii) fiys4pp; is One-one and (iii)
gein of (a) = 1 for every vertex a of degree greater than one.

Hence G is a ssdpp graph. ]
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