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Abstract. The graphs considered here are finite, undirectetl ssmple. A triangular
snakeT is obtained from a pathbyu,..uU, by joining U, andu,, to a new vertex

w forl<i<n-1. A double triangular snakB(T,) is obtained fromT by adding new
vertex W, for 1<i <n-1J1and edgey,w and wv,

1Y+

for1<i <n-1. A quadrilateral snake
Q,is obtained from a patlV,...v, by joining v, andv,,, to two new vertices) and w

then joiningu, andw, . Then the double quadrilateral snak€Q, )is obtained fromQ,

by adding new vertices| and W/ for 1<i<n-1and new edges,u,w! v, ,u'w for
1<i<n-1. The subdivision of a graph is the graph obtaimgdubdividing each edge
of a graph G is called the subdivision of G andlieésoted by S(G). In this paper, the
ways to construct square sum, square differencengly Multiplicative labeling for
subdivision of triangular snake, double triangudaeke, quadrilateral snake and double
guadrilateral snake are reported.

Keywords: Triangular snake graph, double triangular snalaplyr quadrilateral snake
graph, double quadrilateral snake graph, Subdivigimph, Square sum labeling, Square
difference labeling, Strongly Multiplicative labed.
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1. Introduction

The graphs considered here are finite, undirectetl smple. The concept of graph

labeling was introduced by Rosa in 1967. Let G EY,be a (p, g) graph. The graph
labeling is a very important topic of graph thedtyhas many real life applications, for

example see [9]. The square sum and square differibelings were introduced by

Ajitha, Arumugam and Germina [2]. Some basic coteepe taken from [1]. Some basic
notations and definitions are taken from [3-8]. tHis paper, we prove that the existence
of square sum, square difference, strongly mudtiive labelings of subdivision of
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triangular snake (), subdivision of double triangular snake S{P)) and subdivision
of quadrilateral snake Qf), subdivision of double quadrilateral snake S{DY) for all
nx2.

Definition 1.1. A triangular snakel, is obtained from a patiav,...v, by joining Vv,

andv,, to anew vertexy forl<i<n-1. A double triangular snakB(T,) is obtained
from T, by adding new vertexw for 1<i<n-1and edgesvw and wv,, for
1<isn-1

Definition 1.2. A quadrilateral snak€), is obtained from a patiav,...v, by joining v,
and v, to two new verticesy, and w, then joining u, andw, . Then the double
quadrilateral snaké(Q, )is obtained fromQ, by adding new verticeg' and w/ for

1<i<n-1land new edgesu,w! v, ,uw forl<i<n-1.

i i Vi+l

Definition 1.3. Let G be a (p, q) graph. A one-one map f : V{&XO0, ..., p~1} is said
to be a square sum labeling if the induced mapw) = (f(u)¥+ (f(v))%is injective. It is
said to be a square difference labeling if the aedumap f(uv) = (f(u)f — (f(v))? is
injective.

Definition 1.4. A (p,q) graph said to be strongly multiplicativetlifere exist a one-one
mapf :V(G) - {1,2,...,p} such that the induced map defined by(uv) = f (u) f (v)
giving distinct edge values.

2. Main results
Theorem 2.1. The subdivision of triangular snake grapf J(is a square sum graph for

aln=2.
Proof: Let P, be the path,,u,,...,u, .

Let V(T,)=V(P,)O{V.:1<i<n-1}
Let V(S(T,))={x,y,w:1<i<n-1}0V(T,) and
EST, )={u X XV YV Yl UW W, Isisn— 1
Define a mapf :V(S(T,)) -{0,1,2,...,(p— 1)} as follows
f(u)=i-1 1<is<n-1
f(v,)=(n-1)+i, 1I<isn-1
f(x)=(2n-2)+i, I<isn-1
f(y)=(Bn-3)+i, I<isn-1
f(w)=(4n-4)+i, 1I<i<n-1
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The above defined labeling pattern easy to vehiit &ll the vertex labels are different
and we get edge labels are non-zero integers apdg®label is repeated.

Hence ST, ) is a square sum labeling.

Theorem 2.2. The Subdivision of triangular snake graphl 3(is a square difference

graph foralln>2.
Proof: Let P, be the path,,u,,...,u, .

LetV(T,)=V(R)O{V:1<i<n-1}

Let V(S(T,))={x,y,,w:1<i<n-1}00V(T,) and

E(ST,))={u X XV YV il WW WU, Isisn= 1]
Define a mapf :V(S(T,)) - {0,1,2,...,(p— 1)} as follows

f(u)=i-1 1<isn-1

f(v,)=(n-1)+i, I<i<n-1

f(x)=(2n-2)+i, I<isn-1

f(y)=(@Bn-3)+i, I<i<n-1

f(w)=(4n-4)+i, 1I<i<n-1

The above defined labeling pattern easy to vehft &all the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence ST, ) is a square difference labeling.

Theorem 2.3. The Subdivision of triangular snake graphTsp(is a Strongly
Multiplicative graph for alln=2.
Proof: Let P, be the pathy,u,,...,u, .

LetV(T,)=V(R)O{V.:.1<i<n-1}

Let V(S(T,))={x,y,,w:1<i<n-1}00V(T,) and

EST, )={u X XV YV Yl UW W, Isisn— 1
Define a mapf :V(S(T,)) - {1, 2,...,p} as follows

f(u)=1i, 1<sisn-1

f(v,)=n+i, 1<is<n-1

f(x)=(2n-1)+i, I<i<n-1

f(y)=0Bn-2)+i, I<isn-1

f(w)=(4n-3)+i, I<i<n-1

The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence ST, ) is a Strongly Multiplicative labeling.
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Theorem 2.4. The Subdivision of quadrilateral snake grap(is a square sum graph

forall n=>2.
Proof: Let P, be the pathu,,u,,...,u, and

Let V(Q,)={v,w:1<i<n-3B0OV(P,)
Let V(S(Q,))={X,u ,z .y :1<i<n-1}JV (Q,)and
E(SQ )={u ui' M' Uy YUy, (Isisn— 1)
{ui X, XV, viz, zw,wy :1sisn-1}
Define a mapf :V(S(Q,)) - {0,1,2,...,(op— 1)] as follows
f(u)=i-1 1<i<n-1
f(v,)=(n-D+i, 1<i<n-1
f(w;)=(2n-2)+i, I<i<n-1
f(X,)=(Bn-3)+i, I<i<n-1
f(u)=@n-4)+i, I<isn-1
f(z)=(Bn-5)+i, I<i<n-1
f(y,)=(6n-6)+i, 1<i<n-1

The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence SQ,)is a square sum labeling

Theorem 2.5. The Subdivision of quadrilateral snake grapS(is a square difference

graph foralln=2.
Proof: Let P, be the pathu,,u,,...,u, and

LetV(Q,)={v,w:1<i<n-L10OV(P,)

Let V(S(Q,))={X,u ,z .y, :I<i<n-1}JV (Q,)and

E(S(Q))={ut ,y U, Y., I<isn- 10

{U; %, XV, iz, Zw, wy; i1<i <n -1}

Define a mapf :V(S(Q,)) - {0.1,2,..., (o— 1)} as follows

f(u)=i-1, 1<i<n-1

f(v,)=(n-D+i, I<i<n-1

f(w;)=(2n-2)+i, I<i<n-1

f(x,)=(Bn-3)+i, I<i<n-1

f(u)=04n-4)+i, I<i<n-1

f(z)=(Bn-5)+i, I<isn-1
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f(y,)=(6n-6)+i, I<i<n-1
The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers apdg®label is repeated.

Hence SQ,) is a square difference labeling.

Theorem 2.6. The subdivision of quadrilateral snake graphQg( is a strongly

multiplicative graph for alln>2.
Proof: Let P, be the pathu,,u,,...,u, and

LetV(Q,)={v.w:1<i<n-10OV(P,)

Let V(S(Q,))={X,u. ,z .y :1<i<n- 1}V (Q,)and

E(SQ ))={u ui‘ ,L'-qu YU, Isisn- 1f]

{ui X, XV, viz, zw,wy :1sisn-1}

Define a mapf :V(S(Q,,)) - {1.2,...,p} as follows

f(u)=i, 1I<isn-1

f(v,)=n+i, 1<is<n-1

f(w;)=(2n-1)+i, I<i<n-1

f(X,)=CBn-2)+i, I<i<n-1

f(u)=(4n-3)+i, Ii<n-1

f(z)=0Bn-4)+i, I<isn-1

f(y,)=(6n-5)+i, I<i<n-1

The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence SQ,) is a strongly multiplicative labeling.

Theorem 2.7. The Subdivision of double triangular snake gr&$P(T)) is a square
sum graph for aln=2.
Proof: LetV(S(D(T,)))={u:1<i<n}{Xx Y,V, Z X, Y, w:1<i<n-1} and
ESOTIN={U 7,2 U, Y% Y. XYYy Eisn- 1}
{XW, WY, YU, Ux:1<i<n-1}
Define a mapf :V(S(D(T,))) - {0,1,2,...,(p— 1)} as follows
f(y)=Bn-3)+i, I<i<n-1
f(z)=(4n-4)+i, I<isn-1
f(x,)=(Bn-5)+i, 1<i<n-1
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f(u)=i-1, 1<isn-1
f(v,)=(n-1)+i, I<i<n-1
f(x)=(2n-2)+i, I<i<n-1
f(y,)=(6n-6)+i, 1<i<n-1
f(w,)=(7n-7)+i, I<i<n-1

The above defined labeling pattern easy to vehft &all the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.
Hence S(D(,,)) is a square sum labeling.

Theorem 2.8. The Subdivision of double triangular snake gr&§p(T,)) is a square
difference graph for alh= 2.

Proof: LetV(S(D(T,)))={u:1<i<n}{x y,v, Z X, y,w:1<i<n-1} and
ESOTIMN={U 2,2 Uy, YX Yl XV Yy Eisn- 1Y
{X W, WY YU U 1T <=1}
Define a mapf :V(S(D(T,))) -{0,1,2,...,(p— 1)} as follows
f(u)=i-1 1<i<n-1
f(v,)=(n-1D+i, 1<i<n-1
f(x)=(2n-2)+i, I<i<n-1
f(y)=(Bn-3)+i, I<i<n-1
f(z)=(4n-4)+i, I<i<n-1
f(x,)=(Bn-5)+i, 1<i<sn-1
f(y,)=(6n-6)+i, 1<i<n-1
f(w,)=("Tn-7)+i, I<i<n-1
The above defined labeling pattern easy to veliit &ll the vertex labels are different

and we get edge labels are non-zero integers ardg®label is repeated.
Hence S(D{,,)) is a square difference labeling.

Theorem 2.9. The Subdivision of double triangular snake gr&dd(T,)) is a Strongly
Multiplicative graph for alln= 2.

Proof: LetV(S(D(T,)))={u:1<i<n}{Xx Y,vV, Z X, Y, w:1<i<n-1} and
E(SOT,N={uz,zU.., 4% YU, , XV ,yv Kisn- 1}
{X W, WY, YU U 1T <=1}
Define a mapf :V(S(D(T,))) - {1 2,...,p} as follows
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f(u)=1i, 1<si<sn-1

f(x,)=(n+i), 1<i<n-1

f(y,)=(2n-1)+i, I<i<n-1

f(x,)=(@Bn-2)+i, 1I<i<n-1

f(y,)=(4n-3)+i, 1<i<n-1

f(v,)=(n-4)+i, I<i<n-1

f(w,)=(6n-5)+i, I<i<n-1

f(z)=("n-6)+i, I<i<n-1

The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence S(D(,,)) is a Strongly Multiplicative labeling.

Theorem 2.10. The Subdivision of double quadrilateral snake gr&fD(Q,))is a square

sum graph for aln=2.
Proof: Let

V(SOEQ@ M={u 1sisnUlv,w,vi,w i, X, ¥, 2, %, ¥, ,U 1si<sn-1}
and

E(SOQ M={Ut Y Uy YU Y X, XY, YZ.ZW, Wy Kisn- 1
{uix, XV z, 2w Wy y U, lsi<n-13
Define a mapf :V(S(D(Q,))) - {0.1,2,...,(o— 1)} as follows
f(u)=i-1 1<i<n-1
f(v,)=(n-1)+i, I<i<n-1
f(w,)=(2n-2)+i, I<i<n-1
f(X,)=(Bn-3)+i, I<i<n-1
f(u)=04n-4)+i, I<i<sn-1
f(z)=(Bn-5)+i, I<isn-1
f(y,)=(6n-6)+i, I<i<n-1
f(v,)=(7Tn-7)+i, 1<i<n-1
f(w,)=(8n-8)+i, l<i<n-1
f(x,)=(On-9)+i, I<i<n-1
f(z)=@0n-10pi, Ki<sn-:
f(y)=(1In-11)+i, i<i<n-1
The above defined labeling pattern easy to vehft &all the vertex labels are different
and we get edge labels are non-zero integers apdg®label is repeated.
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Hence S(DQ,)) is a square sum labeling.

Theorem 2.11. The Subdivision of double quadrilateral snake Qr&fD(Q,))is a square

difference graph for alh= 2.
Proof: Let

V(SOQ M ={u 1< i<nfUv, W, v Wi, X, ¥, 2, %, ¥, % 4 1< <n -1
and
E(SOQ)N={t U Y Uy Yl U X XY YZ,ZW Wy Eisn- 1
Ui, XV, vz, zw,wy iy, 1si<n-1}
Define a mapf :V(S(D(Q,))) - {0,1,2,...,(o— 1)} as follows
f(u)=i-1 1<i<n-1
f(v,)=(n-1)+i, 1<i<n-1
f(w,)=(2n-2)+i, 1I<i<n-1
f(x,)=(8n-3)+i, Isisn-1
f(u')=(4n-4)+i, I<i<n-1
f(z)=0Bn-5)+i, I<isn-1
f(y,)=(6n-6)+i, 1si<n-1
f(v,)=(7Tn-7)+i, l<i<n-1
f(w,)=(8n-8)+i, I<i<n-1
f(x,)=(On-9)+i, 1<i<n-1
f(z)=(10n-10¢i, kKis<n-:
f(y,)=@In-11+i, kki<n-1

The above defined labeling pattern easy to vehifit &ll the vertex labels are different
and we get edge labels are non-zero integers ardg®label is repeated.

Hence S(DQ,)) is a square difference labeling.

Theorem 2.12. The Subdivision of double quadrilateral snake Qr&{D(Q,)) is a

Strongly Multiplicative graph for alh>2.
Proof: Let

V(SOEQ@ M={u 1sisnpUlv,w, v, W, X, ¥, Z, %, ¥,7 U 1si<n-1}

and

E(SOQ)N={Ut Y Uy Yl Y X, XY, ¥Z,ZW, Wy Xisn- 1f
Ui, xvi, vz, zw,wy iy, 1si<n-1}

Define a mapf :V(S(D(Q,))) - {L.2,...,p} as follows
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f(u)=1i, 1<i<n
f(v,)=n+i, 1<si<n-1
f(w,)=(2n-1)+i, I<i<n-1
f(x,)=(Bn-2)+i, l<i<n-1
f(y,)=(4n-3)+i, 1<i<n-1
f(z))=(5n-4)+i, I<i<n-1
f(u)=(6n-5)+i, I<i<n-1
f(v,)=(7Tn-6)+i, 1<i<n-1
f(w,)=@n-7)+i, I<i<sn-1
f(z)=(On-8)+i, Ixisn-1
f(x,)=@0n-9)+i, I<i<sn-1
f(y,)=(1In-10)}+i, Ki<n-1

The above defined labeling pattern easy to vetift all the vertex labels are

different and we get edge labels are non-zero éngegnd no edge label is repeated.
Hence S(DQ,)) is a Strongly Multiplicative labeling.

3. Conclusion

In this paper, we have examined the existence udregsum, square difference, strongly
multiplicative labeling for subdivision of triangar snake graph, double triangular snake
graph and subdivision of quadrilateral snake grapth double quadrilateral snake graph
for all n>2. Further investigation can be done to obtain theva labeling for some
class of graphs.
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