American International Journal of
Research in Science, Technology,
Engineering & Mathematics

ISSN (Print): 2328-3491, ISSN (Online): 2328-3580, ISSN (CD-ROM): 2328-3629

AIJRSTEM is a refereed, indexed, peer-reviewed, multidisciplinary and open access journal published by
International Association of Scientific Innovation and Research (IASIR), USA
(An Association Unifying the Sciences, Engineering, and Applied Research)

Available online at http://www.iasir.net

Sum square Difference Product Prime Labeling of Some Snake Graphs
Sunoj B S* and Mathew Varkey T K**
*Department of Mathematics,Government Polytechnic College, Attingal, Kerala, India
**Department of Mathematics, T K M College of Engineering , Kollam, Kerala, India

Abstract: Sum square 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 square of the sum of the labels of the incident vertices
and the product of the labels of the incidence 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 sum square difference
product prime labeling Here we identify some snake graphs for sum square 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) denotes 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
g edges is called a (p,q)- 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 this paper we developed the idea of
sum square difference product prime labeling using the concept greatest common incidence number. Here we
investigated sum square difference product prime labeling of some snake 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.

Il. Main Results
Definition 2.1 Let G = (V(G),E(G)) be a graph with p vertices and q edges . Define a bijection
f:V(G) - {0,1,2,3,---------------- ,p-1} by f(vi) =i—1 , for every i from 1 to p and define a 1-1 mapping

fosapp1 - E(G) — set of natural numbers N by f% ..., (uv) = [{f(u) +f(v)}* — f(u)f(v)|. The induced function
fssappi 15 Said to be sum square 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 sum square difference product prime labeling is called a sum square
difference product prime graph.

Theorem 2.1 Triangular Snake T, admits sum square difference product prime labeling.

Proof: Let G =T, and let vq,vp,---------------- ,\Van-1 are the vertices of G
Here |V(G)| = 2n-1 and |E(G)| = 3n-3
Define a function f:V - {0,1,2,3,---------------- ,2n-2 } by

f(vi)=i-1,i=1,2,----- ,2n-1
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;54,,,,; is defined as follows
fssappt (Vi Vit1) = 3i2-3i+1, [ iy R — 2n-2
12i2 - 12i + 4, N — n-1

f;sdppz(vziq V2i41)
Clearly fisapp: 1S an injection.
gein of (Vi«1) = gcd of {fsappi (Vi Vit1) s fosappt (Vis1 Viz2) }
= ged of { 3i%-3i+1, 3i%+3i+1}
= ged of {6i?, 3i%-3i+1}
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= ged of {3i?, 3i%-3i+1}
= ged of {3i-1, 3i%-3i+1}

= gcd of {i, 3i-1}

=gcdof {i,i-1} = 1, [ By S — 2n-3
gcin of (v1) =gcdof {14} =1
gein of (van-1) = gcd of {fsappi (Van—2 Van-1) + fosappt(Van—3 Van-1) }

= ged of { 12n?2-30n+19, 12n%-36n+28}= 1
=gcd of { 6n-9, 12n?-36n+28}=1
=gcd of { 6n-9, (6n-9)(2n-3)+1}=1

So, gcin of each vertex of degree greater than one is 1.
Hence T, , admits sum square difference product prime labeling. ]

Corollary 2.1 Edge label of the path side of the triangle is the mean of the other two sides of the triangle.
Proof: Edge labels of the triangle are

Edge side = A= fosappr(Vaic1 Vai41) = 1217 - 12i + 4, I JO—— n-1
Second side =B= fs*sdppl(UZi—l Uzi) = 12i2-18i + 7, i=1,2-----mmm- n-1
Third Side = C = fosappt(V2i Vai41) = 1217 —6i + 1, N —— n-1

Bzi =12i%-12i+4 = A, i=1,2-----mmm- n-1

Example 2.1 G =Ts

V2 Va Vs Vs
O /‘\O /@\O / O / o
Vi Vs Vs Vz Va

Figure: 2.1

Theorem 2.2 Quadrilateral Snake Qn admits sum square difference product prime labeling, when (n+4) #
0(mod7).

Proof: Let G = Q, and let v,vp,------=--===---- ,Van-2 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 f is a bijection.
For the vertex labeling f, the induced edge labeling f(s4;,,, is defined as follows

fssappt (Vi Vis1) = 3i2-3i+1, Iy J— 3n-3
fssappt(V3i—2 V3i41) = 27i?-27i +9, [ iy R — n-1
Clearly fssapp: is an injection.

gein of (Vi) =1, =12 .3n-4
gcin of (v1) =gedof {1,9} =1

gcin of (van-2) = ged of {fsappi (Van—2 Van-3) + fosappt(Van—2 Van-s) }

= gcd of { 27n2-63n+37, 27n%-81n+63}
= gcd of { 18n-26, 27n?-81n+63}
= gcd of { 9n-13, 27n?-81n+63}
=gcd of { 9n-13, 3n-2}
=gcd of { 3n-9, 3n-2}
=gcd of { 3n-9, 7}= 1.
So, gcin of each vertex of degree greater than one is 1.
Hence Qn, admits sum square difference product prime labeling. ]

Corollary 2.2 Absolute difference of the means of the opposite sides of the quadrilateral is 2.
Proof: Edge labels of the quadrilateral are
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A= fs*sdppl(v3i—2 V3i_1) = 27i2 - 45i + 19, ([ Se— n-1
B= fsi‘dppl(vSi—l v3i) = 27i2-27i + 7, (=T Ny —— n-1
C= fs*sdppl(USi V3i41) = 27i2-09i+ 1, i =12 .n-1
D= f;sdppl(vSi 2 v3i+1) = 27i2-27i +9, (=T Ny —— n-1

E = 271%-27i+10

s = 27i2-27i+8

|Azi -7=2, R J— n-1

Example 2.2 G = Q4
V2 V3 Vs Vs Vs Vg
o o
it ya V7 Vig
Figure: 2.2

Theorem 2.3 Alternate Triangular Snake T, admits sum square difference product prime labeling, when n is
even and the triangle starts from first vertex.

PrOOf Let G :A( Tn) and IEt V1,V2,-============m=- ,Usn are the Vertlces Of G
2

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

Define a functlon f:v-{0123, 3n-2 } by

2
3n

f(vi) =i-1,i=1,2,----- .
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f(s4,,,, is defined as follows

fosappt (Vi Viz1) = 3i2-3i+1, i = 1,2, =
frsappt (Vsiz V3i) = 27i2—36i + 13, N — -
Clearly fssapp: is an injection.
gcin of (Vi) =1, N — ,3"2_4
gcin of (v1) =1
gein of (van) = 9¢d of {f5sappi(Vm, V) fisapm (Vem vns)) }
— ng Of { 27n? —‘5}4n+287 27n —72n+52} 1.
So, gcin of each vertex of degree greater than one is 1.
Hence A(Tn) ,admits sum square difference product prime labeling. [ |

Theorem 2.4 Alternate Triangular Snake T, admits sum square difference product prime labeling, when n is
even and the triangle starts from second vertex.

Proof: Let G =A( Tn) and let vi,vp,---------------- V@n-z are the vertices of G
2
Here [V(G)| = 2= and [E(G)| = 2n-3
Define a functlon f:v-{0,123, , 3n2_4 } by
3n-2

flviy=i-1,i=1,2,----- ,
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;54,,,; is defined as follows

f;;dppl(vi vi+1) = 3i2-3i+1, (=i Ny e m— ,
fssappt(V3i-1 V3i41) = 27i> - 18i + 4, [ iy R — o=z
Clearly fssapp: is an injection.
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gcin of (Vi) =1, Ny — =
So, gcin of each vertex of degree greater than one is 1.
Hence A( Tn) , admits sum square difference product prime labeling. ]

Theorem 2.5 Alternate Triangular Snake T, admits sum square difference product prime labeling, when n is
odd and the triangle starts from first vertex.

Proof: Let G =A( Tn) and let vi,vo,-------=-------- ,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, ; 3n2_3 } by
3n—-1

f(vi) =i-1,i=1,2,----- ,
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling fJs4,,,,; is defined as follows

2

fesapp1 (Vi Vig1) = 3i2-3i+1, i = 1,2, =
fssappt (V3i—2 V3i) = 27i>-36i + 13, [y P — 7"7_1
Clearly fssapp: is an injection.

gcin of (v1) =1

gcin of (Vis) =1, T — ,3"2'5

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

Hence A( Tn) , admits sum square difference product prime labeling. ]

Theorem 2.6 Alternate Triangular Snake T, admits sum square difference product prime labeling, when n is
odd and the triangle starts from second vertex.

PrOOf LEt G :A( Tn) and Iet V1|V2| """""""""" ,U(E) are the Vertlces Of G
2
Here [V(G)| = an—_l and |E(G)| = 2n-2
Define a function f:V - {0,1,2,3, , 3n2—3 } by
f(V|) = i_l 1 i = 1121 ______ 1 3n2_1

Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f.s4,,,; is defined as follows

* — A - - 3n-3
f:ssdppl(vi vi+1) - 3|2 - 3' + 1! 1= 1121 ____________ Y
* - B - . n-1
fssappt (V3i—1 V3it1) = 27i%-18i +4, i1 =1,2,---mmmmee- -
Clearly fssapp: is an injection.
. . 3n-5
gcin of (Vi«) =1, N J—— -
gcin of (‘U(3n2—1)) =gcd of {fssdppl(v(_3"2_1) 17(3712—3)) ) fssdppl(v(_3n2_1) ‘U(3n2—5)) }
27n%-72n+49 27n2-90n+79
=ng0f{ n 4n+ , n 4n+ }=1.
So, gcin of each vertex of degree greater than one is 1.
Hence A( Tn) , admits sum square difference product prime labeling.
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