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Abstract —In this article we admit Bi- Conditional for Duplicate graph of Quadrilateral
Snake EDG(QS,,)m = 2, Double Quadrilateral SnakeGraphs EDG(DQS,,)m = 2, and
Triangular ladder graph.EDG(TQL,,)m = 2.
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1. Introduction:
Murali, Thirusangu and Madura Meenakshi introduced new graph labeling called Bi-conditional cordial
labeling [3]. Let G (N, L) be a graph. If there exist a mapping g: N — {0,1} such that the induced
ety - N _ (Lifg(u) = g(v)
function g*(L) = {0,1} given by g*(uv) = {0: if g(u) = g( v)
nodes labeled ‘0’ and the number of nodes labeled ‘1’ differ by at most ‘1’ and also the number of lines
labeled ‘0’ and the number of lines labeled ‘1’ differ by at most 1. Murali, Thirusangu, Balamurugan
proved Combination Cordial Labeling for Flower and Corona Graphs [7]. Selvam, Thirusangu, they are
proved Zs-vertex and Zs-edge magic total labeling for the duplicate graph of quadrilateral snake graph.
[4]. Nandagopal, Maheswari and Vijayakumar existence on Signed product, sum difference, and Sum
Divisor Cordial labeling for the Duplicate graphs of Quadrilateral snake Graph [5]. Ulaganathan,
Selvam, and Vijayakumar proved the duplicate of Bistar, Double star and Triangular ladder graphs
existence on Signed Product labeling [8].

for every uve L(G), if the number of

Definition 1.1

Let G (N, L) be a simple graph. A duplicate graph of G is DG = (N3, L1), where the nodes set Ny = N U
N’and N N N’=@ and g: N — N'is bijective (for n € N, we write g(n) = n’ for convenience) and the lines
set L1 of DG is defined as: The line xy is in L if and only if both xy’ and x'y are lines in L.

Definition: 1.2

Let DG = (N1 L;) be a duplicate graph of the path graph G(N L). we add an line between any one
nodes from N to any other node in “N’. For convenience, let us take n, € N and n, € N'and thus
line(ny,n';) is formed. This graph is called the Extended Duplicate Graph of the path Py and it’s
denoted by EDG (py).

Remarks:
1.3 The Extended Duplicate graph of Quadrilateral snake graph is denoted by EDG(QS,,)m = 2,
and it has 6m+2 nodes and 8m lines. Where m is the connected path of the Quadrilateral graphs

1.4 The Extended Duplicate graph of Double Quadrilateral snake graph is denoted by
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EDG(DQS,,)m = 2,and it has 10m+2 nodes and 14m lines. Where m is the connected path of
the Double Quadrilateral graphs.

1.5 The Extended Duplicate graph of Triangular ladder graph is denoted by EDG(TL,,,)m = 2, and
it has 4m+4 nodes and 8m+2 lines. Where m is the number of rungs in the ladder.

2. Bi-conditional cordial labeling EDG( QS,,,)

Algorithm 2.1: Allocation of labeled nodes
LetN - {ny,n, ... N3ma1 N1 NG, ....n'3m+1.}
L- {ll,lz, Ly i g 13, 15, 15 e ....l’4m}
Fori1<k<m

N3k < Ingg_3 < 0. ngg < 0

N'3g41 < 0,034 <1

For k=3m+1

ng < 1

For1<k<m

N33 < 1

Fixn';y «1,n'3 <0

Theorem 2.2: The extended duplicate graph of Quadrilateral Snake Graph EDG(QS,,) m = 2,
Bi-conditional cordial labeling admits.

Proof:

Let N = {ny, 0y, oo, a1 NNy oo e Wamar b L= (L Do I3 e L 1, 05, 1 e Ly} bE
the set of nodes and lines of the duplicate graph of Quadrilateral graph EDG( QS,, ). using the algorithm
2.1, each of the 3m + 1nodes receive label 0 and 1 respectively. Using the induced function g* defined

by g*(uv) = {(1) iﬁggg N ggg  the m lines namely Iy, I, Lo, L5 ... Lu_s receive label 1, the m lines
namely ly, lg, 112, lig - lam 1abel 1, the 1 line namely [ receive Iabel 1. m—1 lines namely
Us, U, U'y3, 117, e e e e ...l’4m 3. receive label 1. -1 lines namely
Ug, U2, Uiy ve oen eve vee e e e m-receive label 1. One line namely l’2 receive label 1.

Thus 4m lines receive Iabel 1 and them lines namely 5, lg, [19, L4y ov oe wee wee v vee . Lygm—o. rECEIVE labEI O,
the m — 1 lines namely I, 111,115, lig,, con on one .o lym—1 receive Iabel 0 m — 1 lines namely
Uer U0 Uiay v oo ve e e o 'ym—o receive Iabel 0 m lines namely '3, 17, U141, e vee vervene e Vg1

receive label 0. 2 I|nes namely l'; and I', receive label 0. Thus the 4m lines receive IabeIO Hence the
duplicate graph of the Quadrilateral snake EDG(QS,,) m = 2, Bi-Conditional Cordial labeling are
admits.

1 1
2.3. llustration: N, N. N. N. N5 N

No N. No N Ns No N. N¢ Ny Nio

1 0 01 00 1 0 O01
Bi-conditional cordial labeling EDG( QS3)
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3. Bi-conditional cordial labeling EDG(DQS,,)

Algorithm 3.1: Allocation of labeled nodes

Casel: When mis Even
Forl<k<m
fixn, > 1, nj->0

do
{
m
ifl1<k<—
2
{

d(Nygg) =0.9 (N 5) =1 9Ny ;) =0.9(Nyy4) =1 9Ny ) =0.9(Ng ) =1
g(nyg 5) =0.9(ny, ) = 1 g(nyg ) =0.
}

End the process.
do

{
m
ifl1<k<—
2
{
g(n'y ) =19(N"p 5) =0 g(N'y ;) =09(N"y, ) =0 9(N'yp 6 ) =19(N"p ;) =1 (N3 5) =19(N'3 )= O
g(n‘lOk—Z ) = 1g(n‘10k-5 ) =0
}

End the process.
Fork=5m+1
ne - 1l.n, -0

Case2: When m is Odd
For 1<k<m

do
{

if1<k<
{
g(n10k—8) :1'g(n10k—7) =0 g(n10k—5) :1-9(n10k—e) =0 g(nmk—g) = O'g(n:LOk—4) =0
g(nIIOk—B ) = 1'g(nI10k—7 ) =1 g(nllok—S ) = O'g(n'lok—ﬁ ) =1 g(nllok—g ) = O-Q(nllok—4 ) =1
}

End the process.
do.

{
ifl1<k <
{
g(nye3) =19(ny, ,) =0 g(n10k—1) =0 g(nmk) =1 g(n'y 5)=1.9(n'",,)=09g(n" ;) =1g(n"y, ) =0
}

End the process.

m+1

m+1
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Theorem 3.2: The extended duplicate graph of Double Quadrilateral Snake
Graph EDG(DQS,,)m > 2, Bi-conditional cordial labeling admits.

Proof:

When m is Even

Let N » {nl,nz ...... n5m+1_.n'1,n'2 ....n'5m+1_}E >l e g 1L, ) be the set of
nodes and lines of the duplicate graph of Double Quadrilateral graph EDG( DQS,, ). Using casel, each
of the 7m lines receive label 1 and O respectively. Using the algorithm 3.1, the induced function

. _(Liifg(u) = g(v)
9" (wv) = {O:if g(u) # g(v)
The 7m lines receive label 1 as below
Fori=2tom
{
do
{ m
9 () = g"Uze) =...= g"(gm-2) > 1/ upto —lines x/
m
9° () = g"(Us) =...= g"(pm-1) = 1/* upto lines +/
g ), 9" () = g"(132), 97 U33) =...= g"(I;;m=6), 9" (l;n—5) = 1/* upto m lines x/
9 Us), g7 Us) = g"(L19), 9" (Lz0) =...= g"(I7m=9), 9" (l7m—3) = 1/* upto m lines */
g 1), g"Uy) = g*(lis):g*(lis) =...= g"(lm-13), 9" (lzm-12) = 1/* upto m lines */
9" 1), g"(lg) = g7 (132), 9" U33) =...= g"(lym—-6), 9" (lym—5) = 1/* upto m lines */
g9 11,97 U5p) = 9*(155)»9*(156) == g*(l7m—n3l)»g*(l7m—2) - 1/+ upto m lines x/
9 l33) = g*U37) =...= g"(l7;p—1) = 1/* upto > lines */
m
g lg) = g"U30) =...= g"(zm—3) = 1/* upto > lines */
}

End the process.
Hence 7m lines received label 1,
Similarly, the remaining 7m lines label 0 as below

{
do

{
m
g ;) = g"Uz1) =...= g"(lz;m—7) = 0/* upto;lines */
9", 9"U3), g"(Ls), = 9" (l16), 9" (li7) g™ (L1g), 3 =
m
9" Urm-12), 9" Uzm-11)9" (lzm-10), ~ 0/* upto > lines */

9" (10), 9" U11) = 9°U24), 97 (zs) =...= g (lym-1), 9" (lym—3) = 0/* upto m lines =/
9" (413), 9" (U1a) = 97 U37), 9" (zg) =...= 9" (lym—6), 9" (lym—7) = 0/* upto m lines /
9°15),g"(14), g7 Us) = g™ (U17), 9" (U1g), 9" (l19) = -+

3m
= 9" (lzm-11),9"(U7m=10), 9" (lzm—9)  — 0/ upto B lines */

m
91 = g' ) =...= g () = 0/*upto = lines /
9" (10), 9" U14) = 97 (134), 97 U38) =...= g (lyn—4), 9" (l71n) = 0/* upto m lines */
}

End the process.
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Hence 7mlines received label 0.

When m is Odd

Let N — {nl,nz ...... n5m+1.n'1,n'2, ....n'5m+1.}E - {11,12 e L 13,15, ....1’7m} be the set of
nodes and lines of the duplicate graph of Double Quadrilateral graph EDG( QS,, ). Using case2, each
of the 7m lines receive label 1 and 0 respectively. Using the induced function g* defined by

. _ (Lifg(u) = g(v)
g (wv) = {O:if g(w) # g(v)
Fori=3tom
{
do
9 (1), 9" Ux) = g7 (lis), 9" (i) =, ... = 9" (l7m—6), 9" (U7m—5) = 0/* upto m + 1 lines */
9" U3),9"Us) = 9" U17), 9" (U30) =,...= 9*(l7m—4)'9*1(l7m—1) - 0/xuptom + 1 lines /

m J—
g Ug) = g"(U32) =...= g"(m-13) = 0/* upto lines */
m-—1

9" (1) = g"(Uzg) =...= g"(I7;—7) = 0/* upto lines */

* ! * ! * ! * ! m + 1 .
g (11), 9" Uis) = g"(lz9) =...= g"(I'sm-6) = 0/* upto lines */

, m+1
9 (13, g"(ig) = g"32) =...= g"(U'7m—-3) = 0/x upto lines =/
, m+1
9 16), g"U30) = g"(I34) =...= g"(I'7n—1) = 0/* upto lines =/
9°15), 9" Ui0) = 97 U33), 97 U3a) =...= 9" (I'7m=12), " (I'7m—11) = 0/* upto m — 1 lines */
m —
g "(li3) = g"U37) =...= g"(I'3;—5) = 0/* upto lines */
9" (1), 9" i) = 9*(155)»9*(156) =..= 9" ('7m=10), 9" U'7m=11) = 0/* upto m — 1 lines */
}
End the process.
Hence 7mlines receive label 0,
Similarly, the remaining 7m lines label 1 as below
{
do
{
9 U4), 97 Us) = g"(lig), 9" (o) =,...= 9" (lz;m=3), 9" (7m—-2) = 1/* uptom + 1 lines %/
9 19), g"(U10) = 9" (U23), 9" (Lza) =,...= g*(l7m—112)'g*(l7m—11) - 1/xuptom — 1 lines */
m+1
g'(l;) =g"Uz1) =...= g"(lzm) = 1/* upto lines */
m—1
9°(11) = 97 Uzs) =...= g"(l7m-10) = 1/* upto lines =/
9" (l12), 9" (13) = 9% (lz6), 97 (Lz7) =,... = g"(lym—9), 9" (l7m—g) = 1/* uptom — 1 lines =/
9" (12), 9" (13) = g" (1), g"U17) =...= g*(l'7m—5),g£(l'7m—4) - 1/ uptom + 1 lines x/
! * ! * ! m - .

g ) =g"Uy) = =9g"U7m-13) ~ ~upto 2 lines */

* ! * ! * li * ! m + 1 .
9 U7), 9" U31) = g"U3s) =...= g"(I'7;n) = 1/* upto lines */
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* ! * ! * ! * ! m + 1 '
9°Us), 9" (o) = 9" (33) =...= 9" (U'y;m—2) = 1/* upto lines */
! * ! m - 1 .
9" (1a), 9" (3g) = 9" (Lhr) =...= g"(U'7m—7) > 1/* upto lines */
}

End the process.

Thus 7m lines receive label 1.

Hence the duplicate graph of the Double Quadrilateral snake EDG( QS,, ) m = 2, Bi-Conditional
Cordial labeling admits.

3.3. llustration:
1 01 0 01 1 1 0 O
' N. N N. N N N. N Ns N N

NYAf
AAX AN

1 0 0 011 0 01 1 1
Bi-conditional cordial labeling EDG( DQS>)

4. Bi-conditional cordial labeling DG(TL,,)
Algorithm 4.1: Allocation of labeled nodes

LetN — {nl,nz oo Mg Ny, Mg, N3,y e ....n’2m+2}
Lo{l,l e lamgr 1 ) U e e Ly}
Fori<k<m+1

Npk—1 < 1ngg < 0.

Fori<k<m

Fix n'y « 1.n', « 0.

Nk41 < 0,542 < 1.

Theorem 4.2: The extended duplicate graph of Triangular ladder Graph EDG(TQL,,)m = 2.
Bi-conditional cordial labeling admits.

Proof:

Let N - {nl,nz e Mo Ny, My, N3,y e ....n’2m+2} L—- {ll,lz,l3, e Lama1- 1, 1) léj ....l;mﬂ}

be the set of nodes and lines of the duplicate graph of Triangular ladder graph DG( TLS,, ). using the

algorithm 4.1, each of the 2m + 2 nodes receive label 0 and 1 respectively. Using the induced function
. o . _ (Liifg(u) = g(v)

g defined by g*(uv) = {0: o) = o)

0, the m lines namely Iy, lg, li5 , ... .... 14y receive label O, the 1 line namely [; receive label O.

m — 1 lines namely l'g,l'10,1"14) s venn oo o v e Ugm—n. receive  label 0. m —1 lines namely

Ug, Ui2, Uiy voe ven ven v ven vee e o Ugy. veCeIVE lAbDEI O, @nd 2 lines namely I’} and l'sreceive label 0.

the m lines namely I,, lg,lig , .ov oo Lam—o. reCeiVE labeEl
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Thus 4m + 1 lines receive label 0.and the m lines namely I';,1"11, v v ves v o Uy 1. receive label
1, the m lines namely s, lg, li3, e oo veee v lygyq receive label 1, m—1 lines namely
Lyl ligy v oo ceeeee e e Ly — 1 - receive label 1, m lines namely U's, U'g, 113, ov ov cov vee v v Uy 1. TECEIVE
label 1. 2 lines namely I',and [', receive label 1. Thus the 4m + 1 lines receive label 1.

Hence the duplicate graph of the Triangular ladder Snake Graph EDG( TL,, )m = 2, is Bi-Conditional
Cordial labeling admits.

4.3. lllustration: 1 00 1 0 1 01 O 1

N, N. N. N. N N _N-. Ns Ny N

N N. No No Ns N0 N. N N. N
1 01 01 010 10
Bi-conditional cordial labeling EDG(TL,)

5. Conclusion

We have proved the existence of the Bi-Conditional cordial labeling in Extended Duplicate graph of the
Quadrilateral Snake EDG(QS,,)m = 2, Double Quadrilateral EDG(DQS,,,)m = 2, and Triangular
Ladder Snake Graph. EDG(TL,,)m = 2.
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