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Abstract
Let G(V,E) be a graph with p vertices and q edges. Let f:V(G) —
{0,1,2,..,p — 1} be a bijection. Define f*:E(G) » N by fi,(uv) = [(f(u))2 -

2
(f(v))z] ,Yuv € E(G). If fj, is injective then f,;; is called squares of square

difference labeling of G. A graph G which admits squares of square difference labeling
is called squares of square difference graph. We applied squares of square difference
labeling to different graphs Lamp graph L(G), Sequential graph SL(G), Alternative
Sequential graph ALS(G)

1. Introduction

Every graph in this paper are simple finite, undirected and non-trivial graph G =
(V, E) with vertex set V and Edge set E. For graph theoretic terminology we refer to Harary.
The square sum labeling is defined by V. Ajitha, S. Arumugam and K. A. Germina.

We have improved to the square of square difference and we investigated for different graphs
like Lamp L(S) graph, Sequence lamps SL(G) graph, Alternative sequence lamp ASL(S)
graph, Fire Cracker FC,,(G).

Definition 2.1

Lamp graph L(G) is obtained by appending regular C, to the second vertices of regular Cs.
Definition 2.2

Sequence Lamp graph SL(G) is obtained by appending the lamp graph sequentially.
Definition 2.3

Alternative Sequence Lamp graph ASL(G) is obtained by appending the lamp graph with a
path sequentially.

Theorem 3.1

The Lamp graph L(G) is a squares of square difference graph.

Proof

LetV ={v;/1 <i <5}V {u;/1 <i < 3} be the vertex set of lamp graph.

Let £ = {v;v;;1/1 <i <4} U {vsv} U {uuipq/1 <i <2} U {v,v} U {v,v3} be the edge
set of lamp graph.
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Here |V(G)| = 8 and |E(G)| = 9.
Define f:V - {0,1,2,...,7} by
fw)={i—1/1<i<5}
fFw)=0B+{-1)/1<i<3}
Clearly £ is a bijection.
The induced edge labeling f,;;: E(G) — N is defined as follows
frea@ivisn) = [[F@IP = [f @Dl V1< i< 4
= [i2-2i+1—i%?
= [-2i+1]* =4i* +1 - 4i.
frsa@svD) = [If @) = [f D]’
=[[5-1*-[1-1]]
[42 — 0]2 = [16]% = 256
freaQinisd) = [[F @)1 = [f (uis)?] V1< i <2
=[5+G-DP*-[5+i—-1+1]*?
= [5+)?+1-2(5+i)—(5+10)?]?
=[1-2(5) —2()]* = [9 - 2i]?
frea @) = [[f @ = [f @) *
=[[2—-1]?-[5+1-1]?]?
= [12 — (5)]? = [-24]?
freaaus) = [[f @)I? = [ @3)]4]°
=[[2—-1]>?-[5+3—-1]?]?
=[12 - (5+ 2))?
= [1—49]* = [48]*

Clearly the edge labels are distinct.

Lamp graph is a square of square difference graph.
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Theorem 3.2
The sequence lamp graph SL(G) is a squares of square difference graph.
Proof

Let V={u/1<i<2n+1}U {v;/1<i<2n}u{w;/1<i<2n}uU{z;/1<i<n} be
the vertex set of sequence lamps.

Let £ ={wu;/1<i<2nju{uyy/1<i+2<ml1<j+2<nju{wy/3<i+2<
m2<j+2<nju{uw,uwj1/2<i+2<nl1<j+2<n}u{wz,wi,z/1<i<
2n;1 <j <n}uU{vvy1/1 <i+ 2 < n}be the edge set of sequence lamp graph.

Here |V(G)| = 7n + 1 and |E(G)| = 9n.

Define f:V - {0,1,2,...,p — 1} by

fu) ={i—-1/1<i<2n+1}
fw)={2n+i)/1<i<2n}

fw) ={4n+i)/1<i<2n}

f@)={en+i)/1<i<n}

Clearly f is a bijection.

The induced edge labeling f5;: E(G) — N is defined as follows

fosaittisr) = [[f @)]? = [f wir )I?)? = [[i = 117 = [i + 1 = 1]?]?
= [i2-2i+1—-i?22=[-2i+1?=4i2+1—4i, V1<i<2n
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fanalwwy) = [P = [F()F] = 1T = 102 = [2n 4 1272
[i2—2i+1— (4n? + j? + 4nj)]?
=[i?=2i+1—-4n*—j2—4njl>,v1i<i+2<ml1<j+2<n

faralwwy) = [P = [F())F] = [T = 112 = 20 4+ 1272
= [i?=2i+1— (4n% + j? + 4nj)]?
=[i?-2i+1—-4n?> —j2 —4njl,v3<i+2<m2<j+2<n

Fanauiwy) = [UF@OT = [Fw)| = [T = 102 = [an +j P2
= [i? —21+1—(16n + j2 + 8nj)]?
=[i?—2i+1—-16n*>—j?—-8njl3,v2<i+2<ml1<j+2<n.

Frnawyan) = [F@OT? = [Fwpe )] = [li = 112 = [4n 4 + 11272

= [i?=2i+1— (16n% + 2 +1+8nj+8n+2j)]2
[i2—2i+1—16n%—j2—1—8nj—8n — 2j]?
[i2—2i—16n*—j2—8nj—8n—2j]3,V2<i+2<n1<j+2<n.

Fana(wizy) = [FO1? = [F(Z))'] = [l4n + 017 = [on + 122
= [16n% + i%? + 8ni — (36n% + j% + 12nj)]?
= [16n? + i? + 8ni — 36n?% — j% — 12nj]?
=[i?+8ni —20n? —j2—12nj]2,v1<i<2n1<j<n.

firaWiiz) = [Pl = [F@)]] = [an + i + 112 — [6n + 1272
= [16n%? +i?+ 1+ 8ni + 8n + 2i — (36n% + j2 + 12nj)]?
= [16n% + i%? + 1 + 8ni + 8n + 2i — 36n? — j% — 12nj]?
=[i?+1+48ni+8n+2i—20n*—j2—-12nj]3Vv1<i<2n1<j<n

fosaWivip1) = (WD = [f wir DIPI? = [[2n +i]* = [2n + i + 1]?]?
= [4n?+i2+4n—(Un? +i? + 1+ 4ni + 4n+ 20)]? = [1 - 4ni — 2i]?,
Vi<i+2<n

Clearly the edge labels are distinct.

Sequence lamps is a square of square difference graph.
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210681 230400
121 6 169

13689 16384 23409 25600

Theorem 3.3
Alternative sequence lamp graph ASL(G) is a squares of square difference graph .
Proof

Let V={u;/1<i<3n}U {v;/1<i<2n}u{w;/1<i<2n}uU{z;/1<i<n} be the
vertex set of sequence lamps.

Let E = {uujy1/1<i<3n—-1JU{wv;/1<i+3<m1<j+2<nju{yv/3<i+
3<m2<j+2=<nju{uyw,uw;;/2<i+3<nl1<j+2=<n}u{wz,wyz/1=<
i+2<2m1<j<nju{vv/1<i+2<2n-1}be the edge set of alternative
sequence lamp graph.

Here |V(G)| = 8nand |E(G)| = 9n + 3.

Define f:V - {0,1,2,...,p — 1} by
fu)={i—1/1<i<3n}
fw)={033n+({—-1))/1<i<2n}

fw) ={n+{—-1))/1<i<2n}
f@)={In+({—-1))/1 <i<n}

Clearly f is a bijection.

The induced edge labeling f5;: E(G) — N is defined as follows

fosaWittin1) = [[f W)I? = [f e DI?)? = [[i = 11> = [i + 1 = 1]?]?
= [i2-2i+1—-i%]?= [-2i+1]? 1<i<3n-1

2
fosa(wvy) = [[F@)? = [F()]"] = [li= 117 = [3n +j = 11°]?
= [i?-2i+1—9n?+j2+1+6n —6n-—2j)?
=[i?=2i+1—-9n%—j2—1—6nj + 6n+ 2j]?
=[i?=2i—-9n* —j2—6nj+6n+2j]*?°vV1<i+3<ml<j+2<n
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fanawwy) = [ QP2 = [F()]F] = [0 = 112 = [3n 4 — 1P

= [i?—-2i+1—9n*+j%2+1+6n —6n-—2j)]?
[i2—=2i+1—-9n? —j2—1—6nj+ 6n+ 2j]?
[(2—2i—9n?—j2—6nj+6n+2j]?°V3<i+3<m2<j+2<n

Frralwwy) = [ @12 = [Fw)]F] = [l = 112 = [5n 4+ - 11212

= [i?—2i+1—(25n* +j%2+ 14 10nj — 10n — 2j)]?
[i2—2i+1—25n% —j2 — 1 — 10nj + 10n + 2j]?
[i2=2i—25n%*—j2—10nj+ 10n+2j]3Vv2<i+3<ml1<j+<n

Fosa(wwyss) = [[F@OP = [f(wia )] = [l = 102 = [5n 4+ — 1+ 1]2]2
=[[i—-11*=-[5n+j1?1? =[i*?—-2i —25n* —j2 —10nj + 1]>,Vv2<i+3
<nl<j+2<n

fa(wiz) = [P = [F(Z)]]] = llsn+ (= DI =~ [7n + ) — 11272
=[Gn+i—1]?—[7n+j — 1]?]?
= [25n% +i%? 4+ 10ni — 10n — 2i — (49n® + j? + 1 + 14nj — 14n — 2j)]?
= [25n% +i? 4+ 10ni — 10n — 2i — 49n? — j2 — 1 — 14nj + 14n + 2j]?
=[-24n?+i?—j?2+10ni — 14nj + 4n —2i + 2j]2,V1<i+ 2 < 2n,
1<j<n

faWiniz) = [[Fwia) T = [F@)]] =[5 +i - 14+ 112 = [7n 4 - 11212
= [25n% +i%? + 10ni — (49n +j%+ 1+ 14nj — 14n — 2))]?
=[-24n*+i?4+10ni —j>?—1—14nj+ 14n+ 2j]*°V1<i+2 < 2n,
1<j<n

fosaWivie) = (D) = [f D12 = [Bn+ (= D] = [Bn+i— 1+ 1]*]?
=[9m?+i?2+1+6ni—6n-—2i—(Bn+i)?)?
= [9n2 +i2 + 1+ 6ni — 6n — 2i — (90 + i% + 6ni)]% = [1 — 6n — 2i]?,
Vi<i+2<n

Clearly the edge labels are distinct.

Alternative Sequence lamps is a square of square difference graph.
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4 Conclusions

In this paper, we proved Lamp graph L(G),Sequence of Lamp graph SL(G), Alternative
Sequence of Lamp graph ASL(G) are squares of square difference graphs. There may be
interesting squares of square difference graphs can be constructed in future.
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