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Abstract

A graph G = (p, q) with p vertices and q edges is said to have a Difference Perfect Square Cordial
labeling if there exists a bijection f: V(G) — {1,2,3, ... , p} such that for each edge e = uv the induced
map f*: E(G) — {0,1} is defined by,

ffluw) =1 ifu?-2uww+v?=1
=0 otherwise

and |er(0) — er(1)| < 1 where , e;(0) =number of edges with zero label and ef(1) =number of
edges with one label.

In this paper we obtain Difference perfect square cordial labeling of S(T3,), S(Q,), S(DT,),
S(DQn), S(ATy), S(AQy), S(DAT,), S(DAQy) graphs.

Keywords--- Difference perfect square cordial labeling, S(T,), S(Q,), S(DT,), S(DQ,,) graphs.
l. INTRODUCTION

All the graphs in this paper are finite and undirected. The symbols V(G) & E(G) denotes the
vertex set and edge set of a graph G. An excellence reference on this subject is the survey by J. A.
Gallian [1].

U. V. Vaghela and D. B. Parmar [3] has define a concept of new labeling which is Difference
perfect square cordial labeling. The definitions which are useful for the present investigation are below.
We refer Gross and Yellen [2], for all kinds of definitions and notations.

A graph G = (p,q) with p vertices and g edges is said to admit Difference perfect square cordial
labeling if there exists a bijection f: V(G) - {1,2,3, ..., p} such that for each edge e = uv the induced
map f*: E(G) — {0,1} is defined by,

fr*uv) =1 ifu? —2uv+v?=1
=0 otherwise

and |ef(0) — ef(1)| < 1 where, e (0) =number of edges with zero label and e; (1) =number of edges
with one label.A graph which admits Difference perfect square cordial labeling is said to be Difference
perfect square cordial graph. [5]

Definition: The triangular snake T, is obtained from the path B, by replacing each edge of the path by
triangle C5.[5]

Definition: A Quadrilateral snake Q,, is obtained from a path u,, u,, ..., u, by joining u; and u;,, to a
new vertex v; and w; respectively and then joining v; and w;.That is every edge of a path is replaced
by a cycle C,.[5]

Definition: A double triangular snake D(T,) consist of two triangular snakes that have a common
path.[5]

Definition: A double quadrilateral snake D (Q,,) consist of two quadrilateral snakes that have a common
path.[5]
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Definition: An alternate triangular snake A(T,) is obtained from the path P, by replacing every edge
of path by a triangle C5. That is it is obtained from a path u4, u,, ... u, by joining u;u;, 1 (alternatively)

to a new vertex v;.[5]

Definition: An alternate quadrilateral snake A(Q,,) is obtained from the path B,= uq,u,, ...u, by
replacing every alternate edge of a path by cycle C, , in such a way that each pair of vertices (u;, u;41)
remains adjacent. That is it is obtained from a path by joining u; & u;,(alternatively) to a new vertex

v; and w; respectively and then joining v; and w; by an edge.[5]

Definition: A double alternate triangular snake DA(T,,) consists of two alternate triangular snakes that

have a common path. [5]

Definition: A double alternate quadrilateral snake DA(Q,) consists of two alternate quadrilateral

snakes that have a common path.[5]

Definition: The subdivision of a graph is the graph obtained by subdividing each edge of a graph G.

It is denoted by S(G).
. MAIN RESULTS
Theorem 2.1 S(T,,) is a difference perfect square cordial graph.
Proof: Let G = S(Ty,)
Let the edges uyU41 , U Vg , Uk +1Vx D€ Subdivided by 1y, , s , ti respectively.
V(G)={u, : 1 <k<n}iU{v,1r,Sk,tx :1<k<n-1}

EG)={(urn):1<k<n—1JU{(n ups1):1 <k <n—-1}U{us:1<k<n-1}
U{Gskvi):1 <k <n—1JU{ugpti: 1 <k <n—1JU{(txy vp):1<k<n-1}

So, |[V(G)|=5n—4 &|E(G)| = 6n—6.
Define f: V(G) - {1,2,3, ..., 5n — 4} as follows.
Case:ln =2

flw) =1

fluz) =6

fr)=5

f(s1) =2

fw) =3

ft) =4

For this we define following edge function, f*: E(G) — {0,1} by
frur) =0

fr(riuz) =0

fr(tiuz) =0

fr(siv) =1

frugsy) =1

frvty) =1
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Case2:n>2

Define f:V(G) = {1,2,3,.

flup) =2k -1
fn) =2k

F(se) =2n+ 2k — 2
fty) =4n—-3+k
fvp) =2n—-1+2k
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.., 5n — 4} as follows.

1<k<n

1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1

For this we define following edge function, f*: E(G) — {0,1} by

frur) =1 1<k<n-1
fr(reugs1) =1 1<k<n-1
f(usk) =0 1<k<n-1
fr(seve) =1 1<k<n-1
[ (Ugeraty) =0 1<k<n-1
fr(txvi) =0 1<k<n-1
n Edge conditions
n=2 er(0) =3n—-3 ,ef(1) =3n-3

We have |ef(0) — ef(1)| <1, hence S(T},,) is a difference perfect square cordial graph.

Ilustration: A difference perfect square cordial labeling of S(T,) is shown in Figure-1.

Figure:1 S(T,)
Theorem 2.2 The S(Q,,) is a difference perfect square cordial graph.

Let G = S(Q,)

Proof:
Let the edges uy U1 , Uk Vg , VW , U1 Wi D€ subdivided by 7y, , s, x , ti respectively.
V(G) = {uk :1<k< n}U{vk,rk,Sk,tk,Wk,xk 11<k<n- 1}

EG)={(un):1<k<n—1}U{(n ups1): 1 <k <n—-1}U{ysx:1<k<n-1}
U{Gskvi):1 <k <n—1JU{ugpt: 1 <k <n—1JU{(we x): 1 < k <n— 1FU{Ce wy): 1 <
k<n—13U{(tp wy):1<k<n-—1}

So, [V(G)|=7n—6 &|E(G)| =8n—8..
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Define f:V(G) — {1,2,3, ..., 7n — 6} as follows.

flu) =2k—1 1<k<n

f(nd) = 2k 1<k<n-1
fv) =2n+3k -3 1<k<n-1
fxp)=2n+3k—-2 1<k<n-1
fwg) =2n+3k—-1 1<k<n-1
f(sg) =5n+k—4 1<k<n-1
fty)=6bn+k—-5 1<k<n-1

For this we define following edge function, f*: E(G) — {0,1} by

frur) =1 1<k<n-1
fr(reugs1) =1 1<k<n-1
frex) =1 1<k<n-1
frOgwi) =1 1<k<n-1
[ (ugsg) =0 1<k<n-1
fr(sive) =0 1<k<n-1
[ (Ugeraty) =0 1<k<n-1
fr(tewr) =0 1<k<n-1
n Edge condition
Al n>2 ef(0)=4n—4 er(1) =4n—4

we have |ef 0) — ef(1)| <1, hence S(Q,,) is a difference perfect square cordial graph.

Ilustration: A difference perfect square cordial labeling of S(Q,) is shown in Figure-2.

Figure:2 5(Qy4)
Theorem 2.3 S(DT,,) is a difference perfect square cordial graph.

Proof: Let G = S(DT,)

Let the edgeS UpUps1 UV Uk 4+1 Vg, UgWg , U1 Wi be subdivided by Tk, Sk, tk y Xk Yk
respectively.

V(G) :{uk 01 SkSn}U{vk,Tk,Sk,tk,Wk,xk,yk 1<k Sn—l}
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EG)={(un):1<k<n—1JU{(r up41):1 <k <n—1}U{wysp: 1<k <n-1}

U{Gsk i) 1 <k <n— 1JU{ugsitie 1 <k <n — JU{(ug x1):1 <k <n— 1JU{Ce wy): 1 <

k<n—13U{(tyv):1 <k <n—1JU{(ugs1 y):1 <k <n—1JU{(yp wy): 1 <k <n-—1}

So, [V(G)| =8n—7&|E(G)| = 10n — 10.

Define f:V(G) - {1,2,3, ...,8n — 7} as follows.
fQug) =4k -3
fr)=7n—6+k

f(ue) =4k —1

fxp) =4n+2k—4

f(sp) =4k -2
f(ty) = 4k

f)=6n—5+k

1<k<n
1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1

For this we define following edge function, f*: E(G) — {0,1} by

frun) =0
fr(rieuge41) =0
frlugse) =1
frUperaty) =1
fr(sxvi) =1
frteve) =1
[ ugxy) =0
frlgwe) =1

f*(ugs1yx) =0

[ wi) =0

1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1

1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1

n

Edge condition

n =2

er(0) =5n—75 ,er(1) =5n—-75

We have |ef(0) - ef(1)| < 1, hence S(DT,,)is a difference perfect square cordial graph.

Ilustration: A difference perfect square cordial labeling of S(DT,) is shown in Figure-3.
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Figure:3 S(DT,)
Theorem 2.4 The S(DQ,,) is a difference perfect square cordial graph.

Proof: Let G =S(DQ,,)

Let the edgeS UgUk+1, UV , VkWg , Uk +1 Wk, UrXk , Xk Yk > Uk+1 Yk be subdivided by
Tk »Sk Mg >tk » Z , My ,jk respectively.

V(G) ={ur : 1 <k <n}U{wr,m,Sk tk » Wi Xk, Ve » N » Zie My, Jie 1< k<n-—1}

EG)={(urn):1<k<n—1JU{(n ups1):1 <k <n—-1}U{us:1<k<n-1}
U{Gskvi):1 <k <n—1JU{ugpqtii 1 <k <n—1JU{(te wi): 1 <k <n—13U{(vpy ng):1 <
k<n—1}U{(npwy): 1<k <n—1JU{(ur z): 1 <k <n—1}U{(zx xx): 1 <k <n-—
DU me):1 <k <n—13U{me yi):1 <k <n—13U{(ups1 ji):1 <k <n-—

VUG yi): 1 <k <n-—1}

So, |V(G)| = 12n—11 & |E(G)| = 14n — 14.
Define f:V(G) = {1,2,3,...,12n — 11} as follows.

flug) =6k —5 1<k<n

f(sy) =6k —4 1<k<n-1
f(v,) =6k—3 1<k<n-1
f(ng) = 6k — 2 1<k<n-1
f(wg) =6k —1 1<k<n-1
f(ty) = 6k 1<k<n-1
f(z) =6n—-6+2k 1<k<n-1
flxp) =6n—-5+ 2k 1<k<n-1
fmg) =8n—-7+k 1<k<n-1
fOr)=9n—-8+k 1<k<n-1
fGr) =10n—-9+k 1<k<n-1
f(r) =1In—-10+k 1<k<n-1

For this we define following edge function, f*: E(G) — {0,1} by
fruen) =0 1<k<n-1
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f(rcugs1) =0

frugsp) =1
fr(sve) =1
freme) =1
fryewy) =1
frUperaty) =1
frtewy) =1
fr(ugze) =0
f ) =1
frGgemy) =0
fr(mey,) =0
f*Owjx) =0

f*(ursji) =0

International Journal of Future Generation Communication and Networking
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1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1
1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1
1<k<n-1
1<k<n-1

1<k<n-1

n

Edge conditions

n=2

ef(0)=7n—-7 ef(1)=7n—-7

We have |ef (0) — ef(1)| < 1, hence S(DQ,,) is a difference perfect square cordial graph.

Illustration: A difference perfect square cordial labeling of S(DQ,) is shown in Figure-4.

21 0 26 0 29

Figure:4 S(DQ,)

23 0 =27 O 320

25 028 0 31

Theorem 2.5 S(A(T,)) is a difference perfect square cordial graph.

Proof:

Let G = S(A(T,))

Let the edges ug 41 , Uk Vg , Uk4+1Vk D€ subdivided by 1y, , s , ti respectively.

Case:1 Let the first triangle starts from u, and the last ends with u,,_4.

VG) ={we 1 1<k<n}U{ t1<k<n—1}U{sc, vt 1 1<k <2)
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E(G) = {(ur)IU{(ups1 k1) 1 < k <n—23U{(r upgs1): 1 < k <n— 1JU{uys: 1 <k <
3 Usivie 1 < k <28 Uit 1 < k <23 UlLoe 1 S k <22

So, [V(6)| = 7”2‘8 & |E(G)| = 4n — 6.

Define f: V(G) - {1,2,3, ...,7n2_8} as follows.

f(u) =3n-3

fluw) =2k -2 2<k<n

Fr) =2k —1 1<k<n-1

Fsi) =2n+k—2 1<sk<™2

flt) ="=+k 1sk<™?
n-—2

fvp) =3n-3+k 1SkST

For this we define following edge function, f*: E(G) — {0,1} by

frur) =0

[ Us1mi+) = 1 1<k<n-2
fr(cugsr) =1 1<k<n-1
[ (ugesy) =0 1SkSnT_2

[ (skve) =0 1SkSnT_2

f*(uzr41te) =0 1<k< nT—z

f*(tv) = 0 1<k<?

n Edge conditions
n=4 er(0) =2n-3 ,ef(1) =2n—3

Case:2 Let the first triangle starts from u, and the last ends with u,,.

V() ={w 1<k <n)U{r t1<k<n—13U{sc, vt 1 1Sk <2)

E(G) = {(uk T'k): 1 < k <n-— 1}U{(Tk uk+1): 1 < k <n-— 1}U{quSk: 1 < k < nT_l} U{Skvk: 1 <

ke < = Uzt 1 < k S EHUGve 1 < k<3

So, [V(6)| = 7”2‘5 & |E(6)| = 4n — 4.

SubCase:l1 n=3

Define f: V(G) - {1,2,3, ...,7"2_5} as follows.
flu)) =1

fugsqr) =4k -2 1<k<n-1
fr)=4n—-6+k 1<k<n-1
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f(s1) =3

f(v) =4

f&) =5

For this we define following edge function, f*: E(G) — {0,1} by

fr(ugn) =0 1<k<n-1

fr(reugs1) =0 1<k<n-1

fr(uzsy) =1

fr(sivy) =1

frvty) =1

frtiuz) =1

Sub Case :2 n >3

Define f: V(G) = {1,2,3, ...,7n2_5} as follows.
flup) =2k -1 1<k<n
f(r) =2k 1<k<n-1
fls) =2n+k—1 1<k<™
flt) =" +k 1<k<™=

n-1

fvp))=3n—-2+k 1<k<—

For this we define following edge function, f*: E(G) — {0,1} by

fruyn) =1 1<k<n-1
fr(rmeugs1) =1 1<k<n-1
F*(ugksi) = 0 1<k
f(sivi) =0 1Sk£n7_1
f*Qizeratic) = 0 1<sk<™2
F(teve) =0 1<k<™>
n Edge conditions

n=>3 ef(0) =2n—2 ef(1)=2n—-2
Case:3 Let the first triangle starts from u,; and the last ends with u,,.
V(@) ={w :1<k<n}U{n :1<k<n—1}U{se, vt : 1<k <7}

E(Q) = {1 <k <n—1U{( wsn)i 1 S k <n— BUfugeorsii 1 <k < 73 Ufspi 1 <
k< %}U{uzktk: 1<k< g}U{tkvk: 1<k< %}

n

2‘2 & |E(G)| = 4n — 2.

So, [V(6)| =
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n-2

Define f:V(G) — {1,2,3, ..., > 1 as follows.
flu) =2k -1 1<k<n
f(n) =2k 1<k<n-1
flsp) =2n+k—1 1<ks<?
flt) ="+ k 1<k<Z
flonse)=3n-1+k 1=<k<}

For this we define following
frur) =1
fr(reugs1) =1

edge function, f*: E(G) — {0,1} by
1<k<n-1

1<k<n-1

f*(uzk—15K) =0 1<k<§
fr(svi) =0 1<k<?
fr(ugity) =0 1Sk§§
fr(txvie) = 0 1<k<i-1

tnvUn
2 2

o)

n Edge conditions
n=4 ef(0)=2n—-1 er(1)=2n-1
In all cases we have |ef(0) — ef(1)| < 1, hence S(A(T,)) is a difference perfect square cordial
graph.

Illustration: A difference perfect square cordial labeling of S(A(Ts)) is shown in Figure-5.

Figure-5 S(A(Ts))
Theorem 2.6 SA(Q,,) is a difference perfect square cordial graph.

Proof: Let G = SA(Q,)

Let the edges uy U1 , U Vg , VW , U1 Wy D€ subdivided by 7, , s, x , ti respectively.
284
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Case:1 Let the first quadrilateral starts from u, and the last ends with u,,_;.
V() ={ux 1<k <n}Ufne s 1<k <n—13U{sp, vk, b, 2, wye s 1<k <223

E(G) = { (e ni): 1< k <= UL tiy1): 1 S k < — BU{ugese 1 < k <25
U{(sivi): 1 < k <230 { (zianti): 1 < k < 3U{(Bwr): 1 < k < Z3U0 e 1 < k<

ERHU(ewr): 1 < k <22

So, |V(6)] === &|E(G)| = 5n.—8.
Define f: V(G) - {1,2,3, ...,gn;n} as follows.
f(ul) — 9n;12
flug) =2k -2 2<k<n
f) =2k—-1 1<k<n-1
fls)=2m+2k-3  1<ks<™2
fln) ="+ k 1<k<™2
f)=2n-2+2k 1<k<Z=
f)=3n—4+k 1<ks<™=

n-2

fwp) =4n—-6+k 1Sk£%

For this we define following edge function, f*: E(G) — {0,1} by

frur) =0

frUperaTis1) =1 1<k<n-2

fr(nugs1) =1 1<k<n-1

f*(ugrsk) =0 1SkSnT_2

fi(seve) =1 1SkSnT_2

f*Uap1ty) =0 1<k< nT—z

£ (Baw) = 0 1<k <2

[ (k) =0 1Sk£n7_2

£ G = 0 1<k <2

n Edge conditions
n=4 e/(0) = 5n2— 8 er(1) = 5n2— 8

Case:2 Let the first quadrilateral starts from u, and the last ends with u,,.

V(G) = {u : 1 <k <n}U{r :1Sk§n_1}u{sk'vkrtkrwk;xk:1SkSnT_1}
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E@G) ={(uxm):1 <k <n—1JU{(n; ugs+1): 1 <k <n—1JU{(ugs): 1 < k < nT_l}
U{(siv): 1 < k < =3 U{(uzrantie): 1 < k < 230 {(0wi): 1 < b < Ui 1 S e <

EHU(ewi): 1 < k <23

oin

So, [V(G)| =
SubCase:l n=3

Define f:V(G) — {1,2,3, ...,

flu)) =1

fugs) =3n+1-k
f(ry) =3k+4

f(s1) =2

fw) =3

fOxg) =4

flwy) =5

f(t) =6

For this we define following

[ (reugs1) =0

frur) =0
fr(upr) =1
f(uzs1) =0
fr(siv) =1
frix) =1
frlawy) =1
frwity) =1
frtuz) =0

Sub Case :1 n >3

Define f:V(G) - {1,2,3, ...,
flup) =2k -1

f(r) =2k

f(sg) =2n+2k -2

fw) =2+ k

flxxp)=3n—-2+k
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— &|E(G)| = 5n—5.

In-7
~—} as follows.

1<k<n-1

1<k<n-1

edge function, f*: E(G) — {0,1} by

1<k<n-1

-7

} as follows.

1<k<n

Vol. 13, No. 2, (2020), pp. 275 — 297
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Juy

n—

fvpy) =2n—1+2k 1<k

IA
L

n—

I
d

flt) =4n—3+k 1<k

For this we define following edge function, f*: E(G) — {0,1} by

Vol. 13, No. 2, (2020), pp. 275 — 297

frugn) =1 1<k<n-1
fr(reuges1) =1 1<k<n-1
f*(ugrs) =0 1Sk£n7_1
fr(seve) =1 1Sk£n%
f*Ugrs1te) =0 1<k< nT_l
fr(Eewr) =0 1SkSnT_1
frrxy) =0 1SkSnT_1
frOagwy) =0 1SkSnT_1
n Edge conditions
n>3 ef(O) _ 5n2— 5 ,ef(l) _ 5n2— 5

Case:3 Let the first quadrilateral starts from u; and the last ends with wu,,.

V(@) ={w :1<k<n}U{n :1<sk<n—1}U{se, v, ti, %, W : 1Sk <7}

EG)={(ugn):1<k<n—1}U{(rn uxs1): 1 <k <n—13U{uyp_15::1 <k < g}
Ulsivi: 1 < k < BUfugetic 1 < k < JULGewie 1 < k < BUeage 1 < k < 3Uwe 1 < k <

n
7}
So, [V(6) == &|E(G)| = 5n — 2.
Define f:V(G) - {1,2,3, ..., 2>} as follows.
flup) =2k -1 1<k<n
f(r) =2k 1<k<n-1
f(sp) =2n+2k -2 l<ks<Z
n-2 n
f(xk)z > +k ISkSE
fte) =3n+k—1 1<ks<?
f) =2n+2k—1 1<k<Z
f(wn_n_k)=4n—1+k 1<k<?
2

For this we define following edge function, f*: E(G) — {0,1} by

fruyr) =1 1<k<n-1
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f*(rkuk+1)=1 1<k<n-1

f*(uzg-18K) =0 1<k S%

f*(Sk'Uk)=1 1Sk§§

F*(ugrty) =0 1<ks<?

F*(Wex) =0 1<ks<?

frlaw) =0 l<sk<>-1

fr (XEWE) =1

2 2
n Edge conditions
n=4 5n-—2 5n—2
er (0) = — e (1) ="

In all cases we have |ef(0) - ef(1)| < 1, hence S(AQ,,) is a difference perfect square cordial graph.
Ilustration: A difference perfect square cordial labeling of S(AQ,) is shown in Figure-6.

2 0 14¢g 17 11 0 15 9 16

Figure:6 S(AQ,4)
Theorem 2.7 The SDA(T,,) is a difference perfect square cordial graph.
Proof: Let G = SDA(T,)

Let the edges UgUk+1, UV Uk +1Vk » UgWE , Ug+1 Wk be subdivided by Tk » Skt Xk Vi
respectively.

Case:1 Let the first triangle starts from u, and the last ends with u,,_.
VG)={ux: 1<k<n}U{r,:1<k<n—13}{sk, vk, tx, Xk, Y W : 1<k SnT_z}
E(G) = {(uk rk): 1<k<n- 1}U{(Tk uk+1): 1<k<n- 1}U{quSk: 1<k< TLT—Z} U{Skvk: 1<
k<3 Uluginate 1 < k < 23 Ultevie 1<k < S Uugene 1 S k < 23 Ulgwe 1< k <
-2 -2 -2
T Utz 1 S k < Uwiyie 1 < k <=
So, |[V(G)|=5n—-7 &|E(G)| = 6n —10.
Define f:V(G) — {1,2,3, ..., 5n — 7} as follows.
fu) =2n-1
288
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flug) =2k —2 <k<n
Fr) =2k -1 1<k<n-—-1
fls)=2n+2k-2  1<k<™2
fo) =22 +k 1<k<™2
fo)=2n-1+2k 1<k<™2
ft) =4n—5+k 1sk<™2
FOo) =3n—4+ 2k 1<k<™2
n-2

fw) =3n—-3+2k 1<k<™2

Vol. 13, No. 2, (2020), pp. 275 — 297

For this we define following edge function, f*: E(G) — {0,1} by

frlur) =0

[ UsrTis1) =1 1<k<n-2

[ (rcurs) =1

f*@aiesic) = 0 1<k<™2
fr(sivi) =1 1<k<®?
f*apsat) =0 1<k< nT—z
f*(tevi) = 0 1<k<™2
f*(uzrx) =0 1<k<n7_2
frlawi) = 1 1<k<™2
f(uak41yx) =0 1<k< nT_Z
f*iwi) =0 1<k<™2
n Edge conditions
n=4 erf(0) =3n—5 ,e(1)=3n—-75

Case:2 Let the first triangle starts from u, and the last ends with w,,.

V(G)={uk:1Sk£n}U{rk:1SkSn—l}U{sk,vk,tk,xk,yk,wk:1Sk£n7_1}

E(G) = {(uk Tk): 1 < k <n-— 1}U{(Tk uk+1): 1 < k <n-— 1}U{U.2ksk: 1 < k < nT_l} U{Skvk: 1 <
k<5 Ufuginate 1 < b <=3 Ultevie 1<k < S5 U{ugene 1 S k < =3 Ulgwe 1< k <

nT} Uluzk1ye:1 <k < nT} Uweyr:1 <k < nT}

So, |[V(G)|=5n—4 &|E(G)| = 6n—6.

Define f:V(G) = {1,2,3, ..., 5n — 4} as follows.
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flu) =2k -1 1<k<n
fn) =2k 1<k<n-1
f(si) = 2n+ 2k — 2 1<k<™
fo) =2+ k 1<k<s™t

f(vp) =2n—1+2k 1<k<
f(ty) =4n—3+k 1<k<
f(xx) =3n—3+2k 1<k<

fwe)=3n—-2+42k 1<k<™2

For this we define following edge function, f*: E(G) — {0,1} by

frugne) =1 1<k<n-1
fr(reuges) =1 1<k<n-1
f*(ugrs) =0 1SkSnT_1
fr(sevi) =1 1SkSnT_1
f*(uak41te) =0 1<k< nT_l
fr(txvi) =0 1Sk£%1
f(uarxi) = 0 1<k<™
frlgw) =1 1SkSnT_1
f*Uak41Yk) =0 1<k< nT_l
frewi) = 0 1<k<™
n Edge conditions
n=3 er(0) =3n-3 ,ef(1) =3n-3

Case:3 Let the first triangle starts from u, and the last ends with u,,.
V() ={ue:1<k<n}Ufn:1<k<n—13U{se,vi,te, X, Y, wie: 1<k <2}
E@G) ={(uer):1 <k <n—1JU{(x up41):1 <k <n—13U{ugg_153:1 <k < g} Ufspvg:1 <
k<23 Ufugetic 1 S k S 3 UG 1< k< JU{ugreqe 1 S kS 3 Ugwe 1 < k < 73
Ufuaryii 1 < k < 3 Uwiyi 1 < k <73
So, [V(G)|=5n—1 & |E(G)| = 6n—2.
Define f:V(G) - {1,2,3, ..., 5n — 1} as follows.
flup) =2k -1 1<k<n

f(r) =2k 1<k<n-1
290
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f(si) =2n+2k—2 l1<ks<>
fla) ="+ 2k 1<k<?
fv) =2n—1+2k 1Skg§
f@%LJ=3n—1+k 1<k<?
fwie) =2+ 2k 1<k<?
o) ="=+k 1<k<?

For this we define following edge function, f*: E(G) — {0,1} by

frur) =1 1<k<n-1
fr(reuges) =1 1<k<n-1
f*(ag-15k) = 0 1<k S%
fr(sevi) =1 1Sk§§
[ (ugty) =0 1Sk£%
fr(tevi) =0 l<sks<>-1
[ (Uap—1%) = 0 1<k Sg
fGuow) = 1 1<ks?
f*(uzeyi) = 0 1<k<?
frGewi) =0 1<ks<?
fr (tgvg) =1
2 2
n Edge conditions
n=4 ef(0)=3n—-1 er(1)=3n—-1

In all cases we have |ef(0) — ef(1)| < 1, hence S(D(AT,)) is a difference perfect square cordial
graph.
Ilustration: A difference perfect square cordial labeling of SD(AT,) is shown in Figure-7.
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Figure:7 SD(AT,)
Theorem 2.8 SDA(Q,,) is a difference perfect square cordial graph.
Proof: Let G = SDA(Q,)

Let the edgeS UgUk+1, U Vg , VWi , Uk +1 Wk ukjk ,jkmk y Ug+1Mg be subdivided by
Tk »Sk »Zy » by » Xg ,lk » Vi respectively.

Case:1 Let the first quadrilateral starts from u, and the last ends with u,,_;.
V@) ={u, :1<k<n}U{r, : 1 <k<n—13}{sk, vk, tk,Zx Wi, Xk kb , M, Vi + 1<
k< E}
2

E(G) = { (uk Tk): 1 < k <n-— 1}U{(Tk uk+1): 1 < k <n-— 1}U{quSk: 1 < k < nT_Z}
Ul(sivi): 1 < e < 23U { uainate): 1 < b S E3U{(Bowi): 1 S k < 23Uz 1 < k<
THU@w): 1< k<75 Ugine 1S k<75 UfGadi): 1< b < 53U { Qaeaayid: 1S
ke < “BU{emi): 1 < k < AUl 1< k< 230 {0m): 1 < k <22

So, |V(G)| =7n—11 & |E(G)| = 8n — 14.
Define f: V(G) - {1,2,3, ..., 7n — 11} as follows.

flu)) =7n—-11

flug) =2k -2 2<k<n
f) =2k—-1 1<k<n-1
f(si) =5n+k—8 1<k<™2
__11in-18 n_—2
fl) =——+k 1<k<—

f(vy) =2n—4+ 3k 1<k<=2
f(z) =2n—-3+3k 1<k <z
fwe) =2n—2+3k 1<k<™2

n—14 n—-2

fGi) =——+3k 1<k<
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fll) =222+ 3k 1<k<™2
flm) =2+ 3k 1sk<™2
fo) =224k 1sk<™2

fxp)=6n—-10+k 1<k<—
For this we define following edge function, f*: E(G) — {0,1} by

frur) =0

frUperamis1) =1 1<k<n-2
fr(reuges) =1 1<k<n-1
f*(ugrs) =0 1Sk£n7_2
[ (sevi) =0 1Sk£n7_2
[T Ugr41te) =0 1<k< n%
frtewr) =0 1Sk£n7_2
frezi) =1 1SkSnT_2
[ (zewi) =1 1Sk§%
f*(ugix) =0 1SkSnT_2
F*Gaeji) = 0 1<kt
f(uak41yx) =0 1<k< nT_Z
f*eme) = 0 1<k<™2
frUrl) =1 1SkSnT_2
fremy) =1 1Sk£n7_2
n Edge conditions
n=4 er(0) =4n—7 vef(1) =4n—7

Case:2 Let the first quadrilateral starts from u, and the last ends with u,,.

V@) ={uy :1<k<n}U{r : 1 <k<n—1}{sk, vk, tk,Zx Wi, Xk kb M, Ve 11 <
ksn_‘l}
2

E(G) = { (uk Tk): 1 S k S n— 1}U{(Tk uk+1): 1 S k S n— 1}U{U.2ksk: 1 S k S nT_l}
U{(sivi): 1 < e < U { Quaiaate): 1 < ke S SHU{(Bowi): 1 < k < Uz 1 < k <
HU{(zew): 1 < k <5 Ufugene 1< k< 3 UG 1S k< 23U { i )i 1 <
k < ZHU(Gem): 1 < k < EHUGe 1< k < R0 (Gm): 1 < k<2
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So, [V(G)|=7n—6 &|E(G)| =8n—8.
Define f:V(G) — {1,2,3, ..., 7n — 6} as follows.

flw) =2k—1 l<k<n
f(r) =2k 1<k<n-—1
flsi) =5n+k—4 1<k<™
flt) ==5=+k 1<k<™!
f(ve) =2n—3+3k 1Skg”7‘1
f(z) =2n—2+ 3k 1Sk§”7_1
fwg) =2n—1+3k 1Sk§"7_1
fGi) ==+ 3k 1<k<™2
fOm) = 7=+ 3k 1<k<™?
) = =54k 1<k<™?
fla) =6n—5+k 1<k<™2

For this we define following edge function, f*: E(G) — {0,1} by

frur) =1 1<k<n-1
fr(reuge1) =1 1<k<n-1
frUasi) =0 1SkSnT_1
fr(skve) =0 1Sk£n7_1
f*Uaps1te) =0 1<k< nT_l
F(towo) =0 1<kst
frzy) =1 1Sk£n7_1
frzew) =1 1<k<™=
[ (ugrxy) =0 1Sk£n7_1
f*Gei) =0 1<ks<™>
f*Wap1Yk) =0 1<k< nT_l
frreme) = 0 1<k<s™t
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[ Uel) =1 1<k<

frlemi) =1 1<k<

Vol. 13, No. 2, (2020), pp. 275 — 297

n

Edge conditions

n=3

erf(0) =4n—4 erf(1)=4n—4

Case:3 Let the first quadrilateral starts from u, and the last ends with u,,.

V(G):{uk :1Sk§n}U{Tk :1SkSn—1}U{Sk,vk,tk,zk,wk,xk,jk,lk,mk,yk 11 <

<2}

E(G) = {(uend:1 <k <n— DUk ugen): 1 S k <1 = BUugersic 1 S k <23
U{(skvi): 1 < k < T30 { (uaret): 1 < k < JU{(tewi): 1 < k < YUz 1 < k <
FU{@wi): 1 < ke < 23 Ufuggeo10: 1 < k< 23 ULG0i): 1 < k< 33U { (ugeyi): 1< k <
JU{Om): 1 < k < DUl 1 < k < 3U{Gmg): 1 < k<7

So, [V(G)|=7n—1 & |E(G)| =8n— 2.
Define f:V(G) — {1,2,3, ..., 7n — 1} as follows.

flu) =2k -1 1<k<n
frd) = 2k 1<k<n-1
fGs)=6n+k—1 l<sks<>
flt) === +k 1<ks<?
f(ve) =2n—3+3k l<ks<?
f(zx) =2n—2+ 3k l<ks<?
fw) =2n—1+3k l<sks<>
fUi) =52+ 3k 1<k<?
f) ==+ 3k 1<k<?
fmi) =22+ 3k 1<ks<?
fla) =——+k 1<ks?

f<yn_+z_k)=5n—1+k 1<k<?
2

For this we define following edge function, f*: E(G) — {0,1} by

ffluen) =1 1<k<n-1
fr(rmougs) =1 1<k<n-1
f*(uzg-18K) =0 1<k S%
f*(skvk):() 1Sk£§
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[ Qugty) =0

fr(tewi) =0
frokzi) =1
fr(zewi) = 1
f*(ak-1x) = 0
f*(wjie) =0
fr(uzeyi) = 0
fremy) =0
Gl =1
fremy) =1

£ (yuma) =1
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Edge conditions

n=4

ef(O) =4n-1

,ef(l) =4n—-1

In all cases we have |ef (0) — ef(1)| <1, hence SD(AQ,,) is a difference perfect square cordial

graph.

Illustration: A difference perfect square cordial labeling of SD(AQ,) is shown in Figure-8.

various graphs.
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Figure:8 SD(AQ,)

177 1148 1 19

CONCLUSION

In this paper we have proved that S(T;,), S(Q,), S(DT,), S(DQ,), S(AT,), S(AQ,), S(DAT,),
S(DAQ,,) graphs are difference perfect square cordial graphs. We can discuss more similar results for
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