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ABSTRACT--The Graph theory is sort of complicated events into the structure they are reflected by the clear
graphs, most of their graphs separated into each component when the characteristics of mother graphs are
determined by the properties of their components (or) copies. Based these, E. Sampath kumar introduced the
concept of duplicate graph of a mother Graph (1974). Duplicate graph (DG) means obtained by a finite
undirected graph without or with and without multiple edges. Let G (V, E) be simple a graph. A duplicate

graph of G is DG = (V1, E1), when the vertex set V1=V UV'andV MV’ = ¢ and f:V — V'isone-
one onto and the edge set E1 of DG is defined as: The edge ab is in E if and only if both ab’ and a'b are edges
in E1. [2] Many scholars to prove some labeling for duplicate graph of some mother graphs. few scholars P.
Vijayakumar, P.P. Ulaganathan and K. Thirusangu, have prove existence as some cordial labeling in duplicate
graph of Star Graph [5]. P.Indira, B.Selvam, K.Thirusangu they have proved total 3 - sum cordial and product
E- cordial labeling for the extended duplicate graph Of Quadrilateral snake graph [8]. E.Nanda gopal,
V.Maheswari, P.Vijaya kumar have proved special labeling for the extended duplicate graph of Quadrilateral
snake graph. [7]. in this paper, we prove that the Cordial, Product cordial and Sum divisor 3-equitable cordial
labeling in Duplicate graph of Double Quadrilateral Flow Graph.

Key words - Double Quadrilateral, Duplicate graph, Cordial, Product, Sum divisor, 3-Equitable.

1. PRELIMINARIES

Definition 1.1 A function f: V — {0,1}, defines that each edge xy receives the label f(x).f(y) is a
Product cordial means, If the number of receive label 0 and the number receive label 1 difference at most
one and also the number of edges receive label 0 and the number of edges receive label 1 difference at
most one. [5]

Definition 1.2 A function f: V — {0,1} such that each edge uv receive the label f(u) * f(v) is a total
Product cordial labeling means, if the number of vertices and edges labeled with ‘0 differ by at most
one from the number of vertices and edges labeled with ‘1°. A graph which admits cordial labeling is
called total product cordial labeling. [12]

Definition 1.3 A function f : V — {0, 1} is said to be a cordial labeling if each edge uv has the label
|f(w) — f(v)| such that the number of vertices labeled ‘0’ and the number of vertices labeled ‘1’differ
by at most one and the number of edges labeled ‘0’ and the number of edges labeled ‘1’ differ by at most
one. [6]

Definition 1.4 A function f : V — {0, 1} such that each edge uv which is assigned the label If(u)- f(v)l is
said to be total cordial labeling if the number of vertices and edges labeled with ‘0’ differ by at most one
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from the number of vertices and edges labeled with ‘1°. A graph which admits cordial labeling is called
total cordial.[5]

Definition 1.5 A sum divisor 3-Equitable cordial labeling of a graph G with vertex set V is a one-one
onto f:V —{0,1,2} define that the each edge uv is assigned the label 1, if 2 divides |(f(u + f(v))|
and the label 0 otherwise, and the number of edges labeled with ‘1’and the number of edges labeled with
‘0’ differ at most one.

Definition 1.6 The Double Quadrilateral Flow Graph {DQF,} obtained from path {u,u; .......uy} by
joining u; and u;4 to four new vertices v; , w; , X; , ¥; respectively and then joining , v; and w; and x;
and y; . Tt’s Duplicate graph of the Double Quadrilateral flow Graph DG(DQF,,), m>2. Here ‘m’
is the number edges of a path by a circle Cg, and 10m +2 vertices and 14m edges. [1]

2. MAIN RESULTS

Algorithm: 2.0 Construction of duplicate graph of Double Quadrilateral Flow Graph DG (DQFE,,), m =
2

Let the vertices V defined as vy, Uy, V3 wovr, Usma1- V1’ V2’ ooe e Vsmeq and the edges E defined as
€1, €3 wc...,Crm. €1, €3, ... e-’7m.
If 1<k<m

D(Vsk—a 17’,5k—3) = erp—6r D(WVsk—saV'sk-2) = €7k—5, D(Vsk—4V'sk+1) = €7k—1s
D(Vsk—3V sk-1) = €7Kk—3,

D (Wsk—2v'sk) = e7k-2, D(Vsk-1 Vspe1) = e7k—1, D (VskV'sk+1) = €7k
BV sk—aVsk—3) < €'7k—6r D(V'5p_4Vsk—2) < €765, O (V' gy 4 Vsk41)

— e'7kgy O (Vsp_3Vsk—1) & €'7x—3,
DV 'sk—2Vsk) < €'7k—2 O(V'sp-1Vsk+1) & €'7k—1, OV skVsks1) < €7k

ILLUSTRATION:

N, N, Ng Ny Ve Ve Vs VL VS VSV VY VGV
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Duplicate graph: DG(DQF, )

Double Quadrilateral flow graph
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The Duplicate graph of Double Quadrilateral Flow Graph DG( DQF,, ) m = 2, when contains 10m+2
vertices and 14m edges.

3. Cordial labeling

Theorem 1: The Duplicate graph of Double Quadrilateral Flow graph DG(DQF,,), m > 2, admits
cordial labeling.

Algorithm: 3.0 Assignment of labels to vertices

Let the vertices V defined as vy, Vy, V3 o, Usme1- V1’ V2’ e e - Vemyq and the edges E defined as e,
€y, €3 ..., 7. €1, €3, ... e'7m.

Case (1): when m is Even

do
{

f(V10k-9) = f(Viok-7) = f(Viok-5) = f (Viok-1) = 1.
f(viok=3) = f (Viok-2) = f (Viok) = f(Viok-8) = f(Viok—6) = f(V1iok-4) = 0.
f(V'10k-9) = f(V'10k=5) = f(V'10k) = f(V'10k-4) = 0.

]}C(V’wk—l) = f(V'10k=2) = f(V'10k=3) = f(V'10k=6) = f(V'10k=7) = f(V'10k-5) = 1

if k=5m+1

fvi) =1 f(v) =0.

} End the Processes.

Case (2): when m is Odd

do
{
ﬁ1§k§%§

{

f(Viok—9) = f(Viok—-7) = f(Viok—5) = 1. f(Viok—8) = f(Viok-6) = f(V1iok-4) = O.
f(V'10k=9) = f(V'10k=5) = f(V'10k=4) = 0. f(V'10k-8) = 1. f(V'10k—7) = 1. f(V'10k-6) = 1.
} End the Processes.

ﬁ1Sk<ﬂ§
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{
f(Viok-3) = f (Viok=2) = f(Vio) = 0. f(Viok-1) = 1.
]}C(V'10k—3) = f(V'10k-2) = f(V'10k-1) = 1. f(v'10x) = 0.

ifk=5m+1
fvi) =0.f(v') =0.
} End the Processes. Thus Sm+1 received label 0 and Sm+1 received label 1.

Hence Double Quadrilateral flow graph 10m+2 vertices received label either 0 or 1.

Algorithm: 3.1 Assignment of labels to edges

The induced the maps f*:E — {0,1} defined by f*(uv) = |f(u) — f(v)|,

Case (1): when m is Even.
For i=2 to m step 2

{
do

{

f(e7i-13) = f*(ezi-12) = 0 /*up to m edges™*/

fr(e7i—g) = f*(e7i-4) = f"(e7i-2) = f"(e7) = 0/* up to 2m edges*/
fr(e'7i-6) = f7(€'7i-5) = f"(€'7i-3) = f7(€'7i-1.) = 0 /* up to 2m edges*/
fr(e'7im13) = f7(€'7i-11) = f7(€'7i-9) = f*(€'7i-7) = 0 /* up to 2m edges*/
} End the processes. Thus the 7m edges received label 0.

do

{
f*(ezi-11) = f*(e7i—10) = f"(e7i-9) > 1 /xup to 3Tm edges */

fr(e7i-6) = f*(e7i-s) = f*(e7i—3) = f"(e7i-1) = 1 /* up to 2m edges */
f*(ezi—7. ) > 1 /xupto ? edges */

f*(e'7.) > 1 /xupto % edges */

fr(e'7i-a) = f7(€'7i-2) > 1 /*up tom edges =/

fr(€'7i-12) = f(€'7i-10) = f(€71-8) = 1 /* up to T edges +/

} End the processes. Thus the 7m edges received label 1.
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Hence, Double Quadrilateral flow graph of even numbered paths has 14m edges received either 0
or 1.

Case (2): when m is Odd.

For i=3 to m step 2

{
do

{
fr(e7i-20,) = f*(€7i-19) = [ (€7i-6) = f*(€7i—5) — 0 /*up tom + 1 edges*/

f*(e7i-15) = f*(e7i-1) — 0 /* up to "= edges*/
f*(egi—11) = f7(e7i-9.) = 0 /* up to m-1 edges™/
f*(esi—7) = 0/*upto mT_l edges*/

fr(€'7i213) = f7(€'7i212) = f7(€'7im10) = f7(€'71) = f('7i28) =f " (€'7i-4) = f7(€'7i2) =
f*(e'7) = 0/*upto 2m + 2 edges*/

fr(e'7i212) = f7(€'7i-10) = f"(€'7i-g.) = 0 /* up to 2m — 2 edges*/

} End the processes. Thus the 7m edges received label 0.

do

{

fr(e7i—18) = f(€7i-17) = f*(e7i—16) = [ (€7i-14) = f7(€71-4) = ["(e7i-3) = f"(e71) = 1 /*
upto 2m + 2 edges */

fr(e7i—13) = f(€7i-12) = f*(e7i—10) = f"(€7i_g) & 1 /*up to 2m — 2 edges */

fr(e'7i-10) = f7(e'7i-17) = f*(e'7i—5) = f*(e'7i—3) = f"(€'7i-1 ) > 1 /*upto %(m +
1) edges */

PN N PN 3
fr(€'7i-11) = f7(€'7i20) = f7(€'7i-14) > 1 /*up to > (m —1) edges */
} End the processes. Thus the 7m edges received label 1.

Hence, Double Quadrilateral flow graph of odd numbered paths has 14m edges received either 0
or1.

ILLUSTRATION:
0o 1 1 1 0 0 1 1 1 0 O

Ve Ve Vs VL Vs VsV VY VS W W
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Hence, the duplicate graph of Double Quadrilateral Flow graph DG(QF,,) , m = 2, admits cordial
labeling.

Theorem 2: The Duplicate graph of Double Quadrilateral Flow Graph DG(DQF,, ), m > 2,
admits total Cordial.

Proof: From theorem 1, we observe 12m + 2 vertices and edges labeled with 1 and 12m + 1 vertices
and edges labeled with 0 which is difference at most one. Hence the extended duplicate graph of the
Double Quadrilateral DG (QF,;,), m>2 admits total Cordial. [1.4]

4. Product Labeling
Theorem 3: The Duplicate graph of Double Quadrilateral Flow graph DG(DQF,,,), m>2, admits
Product cordial labeling.

Algorithm: 4.0 Assignment of labels to vertices

Let the vertices V defined as vy, vy, Vg ..., Usma1- V1’ V2 e - Vemeq  and the edges E defined as
€, €, €3....,C7m. €1, €y .. €.

Case (1): when m is Even

do
{

Fix v, «0 v'; <1

}
do

!
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f Wiok-6) = f(W10k-5) = f(V10k-3) = f(V10k-2) = 0.
fWiok-8) = f (W10k-7) = f (V10k-1) = f (W101) = f(V10k-4) = 1
f(vllok_6) = f( v’10k—5) = f( vllok_3) = f( U,10k—2) =1

f(v'10k-8) = f(Vllok_7) = f(v'10k-1) = f(V'10) = f(V'10Kk-4) = 0.

}
do

{

if k=5m+1

fVid = 0. f(vi) = 1.

} End the Processes.

Case (2): when m is Odd

do
{
ﬁ13ks%?

{
f(Viok-9) = f(Viok—6) = f(Viok—s) = 0. f(Viok-g) = f(Viok-7) = L.

]{C(V’10k—9) = f(V'10k-6) = f(V'10k-5) = 1.f(V'10k-8) = f(V'10k-7) = 0.

do
{ 1
ﬂ13k<%}

{
f(Viok-4) = f(Viok—1) = f(Vior) = 1. f(Viok—3) = f(Viok-2) = 0.
f(V10k-4) = f(V10k=1) = fF(V'100) = 0. f(V'10k=3) = f(V'10k-2) = 1.

For k=5m+1
fi)=1f(v' ) =0

} End the Processes. Thus Sm+1 received label 0 and Sm+1 received label 1.

Hence Double Quadrilateral flow graph 10m+2 vertices received label either 0 or 1 respectively.
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Algorithm: 4.1 Assignment of labels to edges
The induced the maps f*:E — {0,1} defined by f*(uv) = f(w). f(v),
Case (1): when m is Even.

For i=2 to m step 2

{
do

{

f*(€7m-13) = f*(e7m-11) = 0 /*up to =+ edges*/

f*(erm-s) = f (e7m-7) = f"(erm-3) = f*( e7m—2) = 0 /* up to 2m edges*/
* 1A * ! * ! 3

f(€'7m-6) = f*(e'7m-5) = f*(e'7m—2) = O /* up to =" edges*/

fr(€' 7m-10) = f* (€' 7m-0) = f*(€'7m-1) = f"(e'7m) = 0 /* up to 2m edges*/
} End the processes. Thus the 7m edges received label 0.

do

{

f*(e7rm=6) = f*(€7m-5) = f*(e7m—2) = 1/* up to - edges*/

f*(e7m-10) = f"(e7m-0) = f*(é7m-1) = " (€7m) = 1 /* up to 2m edges*/
fr(€'7m-13) = f*('7m-12) = f"(€'7m-11) = 1 /*up to 3Tm edges™/

fr(€'7m-8) = f"(€'7m-7) = [7(€'7m-3) = [*(€'7m—2) > 1/* up to 2m edges*/
} End the processes. Thus the 7m edges received label 1.

Hence, Double Quadrilateral flow graph of even numbered paths has 14m edges received either 0
or 1.

Case (2): when m is Odd

For i=2 to m step 3

{
do

{
fr(e7i—20) = f"(€7i-19) = f*(€7i-18) = f"(e7i—¢) = f"(€7i—5) = f"(€7i—4) > 0 /* up to %(m +
1) edges =/

f(ezi—15) = f*(e7i—14) = f7(€7i—1,€7) = 0 /*x up tom + 1 edges */

f*(e7i-10) = f*(e7i—9) = 0 /* up tom — 1 edges */
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3
fr(e'7ic13) = fr(€'7i—12) = f"(e'7i-11) = 0 /*up to E(m — 1) edges */

fr(e'7ic17) = f7(€'7i—16) = f7(€'7i—3) = f*(e'7i-2) = 0 /* up tom + 1 edges */
fr(e'7i-g) = f*(e'7i—7) = 0 /* up tom — 1 edges */

} End the processes. Thus the 7m edges received label 0.

do
{

3
fr(e7i-13) = f7(e7i-12) = f*(€7-11,) > 1 /xup to E(m —1) edges =/
fr(e7i—17) = f*(egi—16) = f7(€7i-3) = f7(eyi—2) = 1 /x up tom + 1 edges */
f*(ei-8) = f"(€7i-7) = 1 /xup tom — 1 edges */
fr(e'7i220) = fr(€'7i-10) = f;(e’n’—m) = fr(€'7i6) = f7(€'7i_5) = f(€'7i-4)
- 1/+xupto E(m + 1) edges */
fr(€'7ic15) = fr(€'7i214) = f7(e'7i-1) = f"(e'7) > 1 /xup tom + 1 edges */
fr(€'7i-10) = f(€'7i-9) > 1/ up tom — 1 edges */
} End the processes. Thus the 7m edges received label 1.
Hence, Double Quadrilateral flow graph of odd numbered paths has 14m edges received either 0

or 1.

ILLUSTRATION:
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DG(DQF;)

Hence the duplicate graph of the Double Quadrilateral flow DG(QF,,) , m > 2, admits Product
cordial labeling.

Theorem 4: The Duplicate graph of Double Quadrilateral DG(DQF,, ), m > 2, admits total
product Cordial.

Proof: From theorem 3, we observe that the number of vertices and edges labeled with 0 is 12m + 2 and
the number of vertices and edges labeled with 1 is 12m + 1 which difference at most one. Hence the
extended duplicate graph of the Double Quadrilateral DG (QF,,), m>2, admits total product
Cordial.[1.2]

5. Sum divisor of 3-equitable cordial Labeling

Theorem 5: The Duplicate graph of Double Quadrilateral Flow graph DG(DQF,, ), m = 2, admits
Sum divisor of 3-equitable cordial labeling.

Algorithm 5.0: Assignment of labels to vertices

Let the vertices V defined as vy, Vy, V3 ..., Usme1- V1’ V2 e oo - Vemaq  and the edges E defined as e,
€2) €3 wnasy o €1’y €' e s €.

Case (1): when m is Even
do
{

Fix v «2 v «1
}
do

{

ﬁ1Sks§

do
{

f Wiok-8) = f(W1ok-6) = f(V10k-4) = 2.f (V10k=7) = [ (V10k=3) = [ (V10k-1) = 1.
fW1ok-2) = f(V10k-5) = f(V10k) = 0

f(vllok_g) =f( Vllok_s) = f(v'10k-4) = f(V'10k-1) = 0. f(V'10x-7) = f( Vllok_6) = f(v'10k-2)
=1

f(vllok_g) = f(V'10k) =2

10
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do

{

if k=5m+1

fvid = 2. f(vVi) = 1.

} End the Processes.

Case (2): when m is Odd

do
{
ﬁlsks%?

{

fviok=9) = f(Viok-8) = f(Viok-4) = f(Viok—6) = 2- f(Viok—5) = 0.f(viok—7) = 1.
]{C(V'10k—9) = f(V'iok-7) = f(V'10k-6) = 1. f(V'10k=5) = f (V'10k-4) = f(V'10k-5) = O.
do

{
ﬁ1Sk<i§

{
f(Viok-3) = f(Viok-1) = L. f(Viok—2) = f(V1ox) = 0.

f(V'10k=3) = f(V'10k) = 2. f(V'10k-2) = 1. f(V'10k-1) = 0.

} End the Processes. Thus 10m+2 vertices received label 0, 1 and 2.

Algorithm: 5.1 Assignment of labels to edges

The induced the maps f*:E — {0,1,2.} defined by each edge uv is assigned the label 1, if 2 divides
|f (u) — f(v)| and the label O otherwise,

Case (1): when m is Even.

For i=2 to m step 2

{
do

{
* * * 3
f*(erm-s) = f*(e7m-4) = f*(e7m-3.) = 1 /*up to == edges*/

f(ezm-10) = f*(erm-9) = f*(e7m-12) = f"(€7m) = 1 /¥ up to 2m edges™*/

11
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* ! * ! * ! 3
fr(e sm-13) = f (€ 7m-11) = f*(e'7m-6) = 1 /*up tonedges*/

fr€'7m-o) =f"(€e'7m-sg) =f"(€'7m-3 =f"(€'7m-2) = 1/* up to2m edges*/
} End the processes. Thus the 7m edges received label 1.

do

{

f*(€7m-8) = f*(e7m-7) = f*(e7m—s) = 0 /* up to =" edges*/

fr(erm-13) = f*(erm-11) = f"(€7m-2) = [ €7m—1) > 0 /* up to 2m edges*/
fr(€e'7m-12) = f7(€'7m-7) = f*(e'7m—-4) = 0 /*up t037m edges™/
fr(€m=s)=f"(€' 7m-4) = (€ 7m_1) = f €7m) > 0 /* up to 2m edges*/
} End the processes. Thus the 7m edges received label 0.

Hence, Double Quadrilateral flow graph of even numbered paths has 14m edges received 0, 1and
2.
Case (2): when m is Odd

For i=2 to m step 3

{

do

{

fr(e7i—20) = f"(e7i-18) = f"(e7i—15) = f"(€7i—6) = f*(€7i—4) = f"(€7i—1) > 0 /* up to %(m +
1) edges =/

f*(esi-14) = f*(e7) = 0 /* up to = edges */

m-—1

f*(e'7i—10) = 0 /*up to edges */

F€1e8) = (i) = (€)= 0 /+upto 2 (m + 1) edges +/
F€ne12) = F (1) = F*(€'og) = 0 /+upto > (m — 1) edges +/
F*(estca2) = *(ens) = f*(eri-s) > 0 /+up to 3 (m — 1) edlges +/

} End the processes. Thus the 7m edges received label 0.

do
{

12
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3
fr(esi-2) = f*(ei-3) = f*(e7i-s,) > 1/ upto - (m + 1) edges */

3
fr(e7i—12) = f*(e7i—11) = f"(€7i-10) = 1 /xup toz(m — 1) edges */

m-—1

f*(ezi7) = 1 /+upto edges */

fr(€'7i-20) = f7(€'7i-18) = ];*(8,71—16) = f"(€'7i—6) = f7(€'71-4) = f7(€'7i-2)
- 1/+upto E(m + 1) edges */

3
fr(e'7i—13) = f7(€'7i-10) = f"(€'7i_9) > 1 /* up to E(m — 1) edges */

, . m+1
f(€'7i-15) = f*(e'7i-1) & 1 /*up to edges */

} End the processes. Thus the 7m edges received label 1.

Hence, Double Quadrilateral flow graph of odd numbered paths has 14m edges received either 0
or 1.

ILLUSTRATION: 1 0 1 1 00 2 1 0 2 1

Ve V.V VL VS VYV VS VG Y

22 1.2 02 1 01 0 2

1 01 1 00 2 1 0 2 1 01 1 0 0
Y’l U,Z ‘!‘3 \!‘a V‘S Y‘B Y,7 g‘ﬁ Y‘; V‘lo Ypll ‘!‘12 leﬁ WM Y‘IS ‘!’16
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Hence the duplicate graph of the Double Quadrilateral Flow graph DG(QF,,), m > 2, admits
sum divisor of 3-equitable
cordial labeling.

6. Conclusion

In the present paper we determine the Duplicate graph of Double Quadrilateral Flow
DG(DQF,,), m=>2. Cordial, Product cordial and Sum divisor of 3-equitable cordial labeling are admits.
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