
Journal of Physics: Conference
Series

     

PAPER • OPEN ACCESS

Some Labeling for Duplicate Graph of Double
Quadrilateral Flow Graph
To cite this article: E.Nanda gopal and V. Maheswari 2019 J. Phys.: Conf. Ser. 1362 012054

 

View the article online for updates and enhancements.

You may also like
First-order properties of bounded quantifier
depth of very sparse random graphs
M. E. Zhukovskii and L. B. Ostrovskii

-

3-Total edge sum cordial and Integer edge
cordial labeling for the extended duplicate
graph of triangular snake
P Indira, B Selvam and K Thirusangu

-

Visual Analysis and Demographics of
Kepler Transit Timing Variations
Mackenzie Kane, Darin Ragozzine,
Xzavier Flowers et al.

-

This content was downloaded from IP address 183.82.33.125 on 19/09/2024 at 12:05

https://doi.org/10.1088/1742-6596/1362/1/012054
/article/10.1070/IM8557
/article/10.1070/IM8557
/article/10.1088/1742-6596/1377/1/012006
/article/10.1088/1742-6596/1377/1/012006
/article/10.1088/1742-6596/1377/1/012006
/article/10.3847/1538-3881/ab0d91
/article/10.3847/1538-3881/ab0d91
/article/10.3847/1538-3881/ab0d91
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsu0o_HDWCF2sgOtNjsq_FGpy2VU3KG7qG93G1ZY208tfZnZGvpWcC5BhqXfrR41GPjgb11_bKmu3Jndtpwj2HCTazc87lcPUunrji4wtaxxeuqTktnSROIO_GUQuEyL_QmebNfZSnVL9NZJy39MrUOCDlKJf-9DkB-cWwou9rrcCE_VIJyVqNNbhMRQsm5zfOS7nVAha-rQamB0hV-sW1a3rLsaQ8-ih0J_NrJsaC1xfSS92gX1ann1e9o9rNrq9r2e9d-klbpKaqy2umnw0zM1Y1dv9rQLcb1f4Z8vmeiBM2IClgvgFJ1z_NEnJXVpHhdLt5XIX6lWEtPsQepS98LnvheZuiv_gIZ-8MQphWH6&sig=Cg0ArKJSzEcepVyTPbdQ&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/247/%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_247_abstract_submission%26utm_id%3DIOP%2B247%2BAbstract%2BSubmission


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

International Conference on Physics and Photonics Processes in Nano Sciences

Journal of Physics: Conference Series 1362 (2019) 012054

IOP Publishing

doi:10.1088/1742-6596/1362/1/012054

1

Some Labeling for Duplicate Graph of Double 
Quadrilateral Flow Graph 

 E.Nanda gopal1,   V.Maheswari2 
1Department of Mathematics, Sriram Engineering College, Perumalpattu, Tiruvallur  - 602024 

2Department of Mathematics, Vels Institute of Science Technology and Advanced Studies (VISTAS), 
Chennai – 6000117 

E-mail id: enandhu77@gmail.com 

  

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 U V′ and V �V′ = �  and     f: V → V′ is one-
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 �� 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 � ∶ � → {0 , 1} is said to be a cordial labeling if each edge uv has the label 
|�(	) −  �(
)| 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 � ∶ � → {0 , 1} such that each edge uv which is assigned the label |f(u)- f(v)| is 
said to be total cordial labeling if the number of vertices and edges labeled with ‘0’ differ by at most one 



International Conference on Physics and Photonics Processes in Nano Sciences

Journal of Physics: Conference Series 1362 (2019) 012054

IOP Publishing

doi:10.1088/1742-6596/1362/1/012054

2

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  � ∶ V → {0 , 1, 2} define that the each edge uv is assigned the label 1, if 2 divides |(�(	 + �(
))| 
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 {�QF�}  obtained from path {u, u� … … . u�} by 
joining u� and u�� to four new vertices v� , w� , x� , y�  respectively and then joining , v� and w� and  x� 
and  y� .  It’s Duplicate graph of the Double Quadrilateral flow Graph ��(�QF�), m 2� .     Here ‘m’ 
is the number edges of a path by a circle C�, and 10m +2 vertices and 14m edges. [1] 

 
2. MAIN RESULTS 

Algorithm: 2.0 Construction of duplicate graph of Double Quadrilateral Flow Graph ��(����), � ≥
 2 

Let the vertices V defined as 
, 
�, 
� … . . , 
���.  

,,  
�

,, … … . 
���
�   and the edges E defined as 

 �, �� … . . , ���.  �
,,   ��

,, … ….  ���
, . 

If   1 ≤ � ≤ � 

∅(
�!"# 
�
�!"�) →  ��!"�,    ∅(
�!"#
�

�!"�) →  ��!"�, ∅(
�!"#
�
�!�) →  ��!"#,  

∅(
�!"�
�
�!") →  ��!"�, 

∅(
�!"�
�
�!) → ��!"�,   ∅(
�!" 
�

�!�) →  ��!", ∅ (
�!
�
�!�) →  ��!.  

 

∅(
′�!"#
�!"�) ←  �′�!"�,   ∅(
�
�!"#


�!"�) ←  ��
�!"�,   ∅ (
�

�!"#

�!�)

←  ��
�!"#,    ∅ ( 
′�!"�
�!") ←  �′�!"�, 

∅(
′�!"�
�!) ←  �′�!"�,    ∅(
′�!"
�!�) ←  �′�!",    ∅(
′�!
�!�) ←  �′�!. 
 
ILLUSTRATION:   
  

            

  

       

 
 
 
 
 
            Double Quadrilateral flow graph 

                         

V1      V2    V3    V4    V5     V6    V7     V8   V9     V10     V11 

  
              Duplicate graph: DG(DQF� ) 

       
V’1    V’2   V’3    V’4   V’5   V’6    V’7     V’8   V’9   V’10  V’11 

e’1       e’4     e’5     e3    e7                 e11      e10   e13 
          e2     e4        e’6       e’8    e9        e’12   e’13             
  e1              e’3                 e8                e’10        e14 
        e’2        e5     e6   e’7         e’9  e’11 e12               e’14 

 

 &� 

 &' &� &# 

&�   &* 

 & & 

  &- 

&�   &� 
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 The Duplicate graph of Double Quadrilateral Flow Graph  ��( ���� )   � ≥ 2, when contains 10m+2 
vertices and 14m edges. 

 
3. Cordial labeling 

 
Theorem 1: The Duplicate graph of Double Quadrilateral Flow graph /3(/456 ),   6 ≥ 7, admits 
cordial labeling. 
Algorithm: 3.0 Assignment of labels to vertices   
 
Let the vertices V defined as 
, 
�, 
� … . . , 
���.  


,,  
�
,, … … . 
���

�   and the edges E defined as �,
��, �� … . . , ���.  �

,,   ��
,, … ….  ���

, . 

Case (1): when m is Even  
 
do 

{ 

if 1 ≤ � ≤
�

�
 

{  
 �(v'8"*) =  �(v'8"�) =  �(v'8"�) =  � (v'8") = 1.   

 
 �(v'8"�) = �(v'8"�) = �(v'8) = �( v'8"-) = �( v'8"�) = �(v'8"#) = 0.            
 
�(v�

'8"*) = �(v′'8"�) =  �(v′'8) = �(v′'8"#) = 0. 
 
�(v′'8") = �(v′'8"�) = �(v′'8"�) = �(v�

'8"�) = �(v′'8"�) = �(v′'8"-) = 1 
} 
if  � = 5� + 1  

 

�(v8) = 1.  �(v′8) = 0. 

} End the Processes.         
   

Case (2): when m is Odd  

do 
{ 
if 1 ≤ � ≤

��

�
  

{ 
 �( v'8"*) = �( v'8"�) = �(v'8"�) = 1.  �(v'8"-) = �( v'8"�) = �(v'8"#) = 0. 
 
�(v′'8"*) = �(v′'8"�) = �(v′'8"#) = 0. �( v�

'8"-) = 1. �( v′'8"�) = 1. �( v′'8"�) = 1. 
 
} End the Processes.  
 
if 1 ≤ � <

��

�
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{ 
�(v'8"�) = �(v'8"�) = �(v'8) = 0. �(v'8") = 1. 
 
�(v′'8"�) = �(v′'8"�) = �(v′'8") = 1. �(v′'8) = 0. 
} 

if � = 5� + 1  

�(v8) = 0. �( v′8) = 0. 

} End the Processes. Thus 5m+1 received label 0 and 5m+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   �∗: ; → {0,1} defined by �∗(	
) = |�(	) − �(
)|,  
 
Case (1): when m is Even. 
For i=2 to m step 2  

{ 

do  

{ 

�∗(e��"�) = �∗( e��"� ) → 0 /*up to m edges*/ 

�∗(e��"-) = �∗(e��"#) = �∗(e��"�) = �∗(e��) → 0 /* up to 2m edges*/ 

�∗(e′��"�) = �∗(e�
��"�) = �∗( e�

��"�) = �∗(e′��".) → 0 /* up to 2m edges*/ 

�∗(�′�>"�) = �∗( ��
�>") = �∗(��

�>"*) = �∗(�′�>"�) → 0 /* up to 2m edges*/ 

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

{ 
 �∗(e��") = �∗(e��"') = �∗(e��"*) → 1 /∗ up to 

��

�
 edges ∗/  

 
 �∗(e��"�) = �∗( e��"�) = �∗(e��"�) = �∗(e��") → 1 /∗ up to 2m edges ∗/  
 
 �∗(��>"�.  ) → 1 /∗ up to 

�

�
 edges ∗/ 

 
 �∗(�′�>. ) → 1 /∗ up to 

�

�
 edges ∗/ 

 
 �∗(�′�>"#) = �∗(�′�>"� ) → 1 /∗ 	@ AB �  �EH�I ∗/ 
 
 �∗(�′�>"�) = �∗(��

�>"') = �∗(�′�>"-) → 1 /∗ 	@ AB
��

�
�EH�I ∗/  

 
 } 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 

{ 

�∗(e��"�', ) = �∗(e��"*) = �∗(e��"�) = �∗(e��"�)  → 0 /*up to � + 1 edges*/ 

 

�∗(��>"�) = �∗(��>") → 0 /* up to 
��

�
 edges*/ 

�∗( e��") = �∗(e��"*. ) → 0 /* up to m-1 edges*/ 

�∗(��>"�) → 0 /* up to 
�"

�
  edges*/ 

�∗(e′��"�) = �∗( e�
��"�) = �∗( e�

��"') = �∗( e�
��) = �∗(e′��"-) =�∗(e′��"#) = �∗( e�

��"�) =
�∗( e′��)  → 0 /*up to 2� + 2 edges*/ 

�∗(e′��"�) = �∗(e�
��"') = �∗(e′��"-. ) → 0 /* up to 2� − 2 edges*/ 

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

{ 
  �∗(e��"-) = �∗(e��"�) = �∗(e��"�) = �∗(e��"#) = �∗(e��"#) =  �∗(e��"�) = �∗(e��) → 1 /∗
up to   2m + 2 edges ∗/  

 �∗(e��"�) = �∗(e��"�) = �∗(e��"') = �∗(e��"-) → 1 /∗ up to  2m − 2 edges ∗/  
 
 �∗(�′�>"*) = �∗(��

�>"�) = �∗( ��
�>"�) = �∗(��

�>"�) = �∗(�′�>"   ) → 1 /∗ up to  
�

�
(� +

1) edges ∗/ 
 
  �∗(e′��") = �∗(e�

��"*) = �∗(e′��"# ) → 1 /∗ up to 
�

�
(� − 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: 
 
   
 

              

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 
1        0      1      0      1     0      0       0      1     0       1 

0      1      1     1      0    0      1       1     1     0       0 
V’1   V’2   V’3   V’4   V’5    V’6   V’7    V’8   V’9  V’10   V’11 

  0                        1 0  1 0     1                   0   10  
          0     1  0     1             0         1   1     0       
         0                                                                       
  0     1      1    0     0         1  1         1               1 
                  1                                   0 
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                                              DG(DQF� ) 

 

 

 

 

                                 

                                     DG(DQF� ) 

 

 

 

Hence, the duplicate graph of Double Quadrilateral Flow graph /3(456) ,  J ≥ 7, admits cordial 
labeling.                                                                            
 
Theorem 2: The Duplicate graph of Double Quadrilateral Flow Graph  /3(/456 ),   J ≥ 7, 
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 ��(QF�) ,   m≥2 admits total Cordial. [1.4]  
 

4. Product Labeling   
Theorem 3: The Duplicate graph of Double Quadrilateral Flow graph  /3(/456 ),   m≥2, admits 
Product cordial labeling. 
 
Algorithm: 4.0 Assignment of labels to vertices   
 
Let the vertices V defined as 
, 
�, 
� … . . , 
���.  


,,  
�
,, … … . 
���

�      and the edges E defined as 
�, ��, �� … . . , ���.  �

,,   ��
,, … ….  ���

, . 

Case (1): when m is Even  
 
do 

{ 
 Fix   
 ← 0   
′ ← 1   
} 

do 

{ 
if 1 ≤ � ≤

�

�
 

do 

{ 
 

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 
1        0      1      0      1     0      0       0      1      0      1 

0      1      1     1      0    0      1       1     1     0       0 
V’1   V’2    V’3   V’4   V’5   V’6   V’7    V’8   V’9   V’10   V’11 

  0     1                  1 0  1 0     1                   0   10  
          0     1  0     1             0         1   1     0       
         0                                                                       
  0     1      1    0     0         1  1         1               1 
                  1                                   0 

 1     1      1     0      0     
V'12 V’13   V’14 V’15    V’16 

  V12   V13   V14   V15    V16 
  0    1      0     1        0 

01  0        1         1  0 
       0                 1     1  
                                  
0            1 1  0         0    
  



International Conference on Physics and Photonics Processes in Nano Sciences

Journal of Physics: Conference Series 1362 (2019) 012054

IOP Publishing

doi:10.1088/1742-6596/1362/1/012054

7

�(
'!"�) =  �(
'!"�) =   �(
'!"�) =   �( 
'!"�) = 0. 
 
�(
'!"-) = �(
'!"�) = �(
'!") = �(
'!) = �(
'!"#) = 1 
 
�(
�

'!"�
) = �( 
�

'!"�) =  �( 
�
'!"�

) =  �( 
�
'!"�

) = 1. 
 
�(v�

'8"-) = �(v�
'8"�

) = �(v�
'8") =  �(v′'8) = �(v�

'8"#) = 0. 
 

} 
do 

{ 
 
if  � = 5� + 1  

 

�(v8) = 0.  �(v′8) = 1. 

 

} End the Processes.         
   

 

Case (2): when m is Odd  

 
do 
{ 
if 1 ≤ � ≤

��

�
  

{ 
�(v'8"*) = �( v'8"�) =  �(v'8"�) = 0.  �( v'8"-) =  �( v'8"�) = 1.   
 
�(v′'8"*) =  �(v′'8"�) =   �(v′'8"�) = 1. �(v′'8"-) =  �( v′'8"�) = 0.  
{ 
do 
{ 
if  1 ≤ � <

��

�
  

{ 
�(v'8"#) = �( v'8") = �(v'8) = 1. �( v'8"�) =  �( v'8"�) = 0.  
 
�(v′'8"#) =  �(v′'8") = �(v′'8) = 0. �( v�

'8"�) =  �(v′'8"�) = 1.  
 

For  � = 5� + 1  

�(v8) = 1. �( v�
8) = 0 

} End the Processes. Thus 5m+1 received label 0 and 5m+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   �∗: ; → {0,1} defined by �∗(	
) = �(	). �(
),  
 
Case (1): when m is Even. 
  
For i=2 to m step 2  

{ 

do 

{ 

�∗(e��"�) = �∗(e��") → 0 /*up to 
��

�
  edges*/ 

�∗(���"- ) = �∗(���"�) = �∗( ���"�) = �∗(  ���"�) → 0 /* up to 2m edges*/ 

�∗(e�
��"�) = �∗(e�

��"�) = �∗(e′��"�) → 0 /* up to 
��

�
 edges*/ 

�∗(��
��"') = �∗(��

��"*) = �∗(��
��") = �∗(�′��) → 0 /* up to 2� edges*/ 

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

{ 

�∗(e��"�) = �∗(e��"�) = �∗(e��"�) → 1 /* up to 
��

�
 edges*/ 

�∗(���"') = �∗(���"*) = �∗(���") = �∗(���) → 1 /* up to 2m edges*/ 

�∗(e′��"�) = �∗(e�
��"�) = �∗(e′��") → 1 /*up to 

��

�
  edges*/ 

�∗(�′��"-) = �∗(��
��"�) = �∗(�′��"�) = �∗(�′��"�) → 1 /* up to 2� 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 
{ 
�∗(e��"�') = �∗(e��"*) = �∗(e��"-) = �∗(e��"�) = �∗(e��"�) = �∗(e��"#) → 0 /∗ up to 

�

�
(m +

1) edges ∗/  
 

�∗(e��"�) =  �∗(e��"#) = �∗(e��", e��) → 0 /∗ up to m + 1 edges ∗/  
 
�∗(��>"') = �∗(e�>"*) → 0 /∗ up to m − 1 edges ∗/ 
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�∗(e′��"�) = �∗(e�
��"�) = �∗(e′��") → 0 /∗ up to 

3

2
(m − 1) edges ∗/ 

 
�∗(e′��"�) = �∗(e�

��"�) = �∗(e�
��"�) = �∗(e′��"�) → 0 /∗ up to m + 1 edges ∗/ 

 
�∗(�′�>"-) = �∗(e′�>"�) → 0 /∗ up to m − 1 edges ∗/ 
 
} End the processes. Thus the 7m edges received label 0. 
do 
{ 

�∗(��>"�) = �∗( ��>"�) = �∗(��>", ) → 1 /∗ 	@ AB 
3

2
(� − 1) �EH�I ∗/ 

 
�∗(��>"�) = �∗( ��>"�) = �∗(��>"�) = �∗(��>"�) → 1 /∗ 	@ AB � + 1 �EH�I ∗/ 
 
�∗(��>"-) = �∗(��>"�) = 1 /∗ 	@ AB � − 1 �EH�I ∗/ 
 
�∗(�′�>"�') = �∗(�′�>"*) = �∗(��

�>"-) = �∗(�′�>"�) = �∗(��
�>"�) = �∗(�′�>"#)

→ 1 /∗ 	@ AB 
3

2
(� + 1) �EH�I ∗/ 

 
�∗(�′�>"�) = �∗(��

�>"#) = �∗(��
�>") = �∗(�′�>) → 1 /∗ 	@ AB � + 1 �EH�I ∗/ 

 
�∗(�′�>"') = �∗(�′�>"*) → 1 /∗ 	@ AB � − 1 �EH�I ∗/ 
 
 } 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:   
 

              

                                                       DG(DQF� ) 

 

 

 

 

 

 

 

 

 

 

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 
0        1      1      0      0     1      0       0      1      1      0 

1      0      0     1      1    0      1       1     0     0       1 
V’1   V’2   V’3    V’4   V’5   V’6   V’7    V’8  V’9   V’10   V’11 

  1     1                  0 1  0 0     0                  1    11  
          0     1  0     1             0         0   1     0       
         0                                                                       
  0     1      0         0         1  1         1                0 

1 0

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 
0 1 1 0 0 1 0 0 1 1 0

1      0      0     1      1    0      1       1     0     0       1 
V’ V’ V’ V’ V’ V’ V’ V’ V’ V’ V’

  1     1                  0 1  0 0     0                  1    11  
           0     1  0     1             0         0   1     0       
         0                                                                 

0 1 0 0 1 1 1 0

 0     0      1     1      0     
V'12 V’13  V’14  V’15   V’16 

 V12   V13   V14   V15    V16 

11  1        1         0  0 
       0                 1     0  
                                  
0 0 1 0 1
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                                 DG(DQF� ) 

Hence the duplicate graph of the Double Quadrilateral flow /3(456) ,  J ≥ 7, admits Product 
cordial labeling.  
Theorem 4: The Duplicate graph of Double Quadrilateral /3(/456 ),   J ≥ 7, 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 ��(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 /3(/456 ),   J ≥ 7, admits 
Sum divisor of 3-equitable           cordial labeling. 
 
Algorithm 5.0:  Assignment of labels to vertices   
 
Let the vertices V defined as 
, 
�, 
� … . . , 
���.  


,,  
�
,, … … . 
���

�    and the edges E defined as �,
��, �� … . . , ���.  �

,,   ��
,, … ….  ���

, . 

Case (1): when m is Even  
 
do 

{ 
 Fix   
 ← 2   
′ ← 1   
} 

do 

{ 
if 1 ≤ � ≤

�

�
 

do 

{ 
 
�(
'!"-) =   �(
'!"�) =  �(
'!"#) = 2. �(
'!"�) = �(
'!"�) = �(
'!") = 1. 
 
�(
'!"�) = �( 
'!"�) = �(
'!) = 0 
 
�(v�

'8"-
) = �( v�

'8"�
) = �(v�

'8"#) = �(v′'8") = 0. �( v�
'8"�) =  �( v�

'8"�
) =  �(v�

'8"�)

= 1. 
 
�(v�

'8"�
) = �(v�

'8) = 2. 
 

} 
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do 

{ 
 
if  � = 5� + 1  

 

�(v8) = 2.  �(v′8) = 1. 

 

} End the Processes.         
   

Case (2): when m is Odd  

 
do 
{ 
if 1 ≤ � ≤

��

�
  

{ 
�v'8"*) =  �( v'8"-) =  �(v'8"#) = �( v'8"�) = 2.  �(v'8"�) = 0. �( v'8"�) = 1.  
 
�(v′'8"*) =  �( v′'8"�) =  �(v′'8"�) = 1.  �(v′'8"�) = �(v′'8"#) = �(v′'8"-) = 0. 
{ 
do 
{ 
if  1 ≤ � <

��

�
  

{ 
�(v'8"�) = �( v'8") = 1. �( v'8"�) = �( v'8) = 0. 
 
�(v′'8"�) =  �(v′'8) = 2. �( v�

'8"�) = 1.  �(v′'8") = 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   �∗: ; → {0,1,2. } defined by each edge 	
 is assigned the label 1, if 2 divides 
 |�(	) − �(
)| and the label 0 otherwise, 
 
Case (1): when m is Even. 
  
For i=2 to m step 2  

{ 

do 

{ 

�∗(e��"�) = �∗(e��"#) = �∗(e��"�. ) → 1 /*up to 
��

�
  edges*/ 

�∗(���"') = �∗( ���"*) = �∗(e��"�) = �∗(e��) → 1 /* up to 2m edges*/ 
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�∗( ��
��"�) = �∗(��

��") = �∗(�′��"�) → 1 /* up to 
��

�
 edges*/ 

�∗(��
��"*) = �∗( ��

��"-) = �∗(��
��"� = �∗( ��

��"�) → 1 /* up to2m edges*/ 

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

{ 

�∗(e��"-) = �∗(e��"�) = �∗(e��"�) → 0 /* up to 
��

�
 edges*/ 

�∗(���"�) = �∗(���") = �∗(���"�) → �∗���") → 0 /* up to 2m edges*/ 

�∗(e′��"�) = �∗(e�
��"�) = �∗(e′��"#) → 0 /*up to 

��

�
  edges*/ 

�∗(�′��"�) = �∗(��
��"#) = �∗(��

��") → �∗�′��) → 0 /* up to 2� 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 
{ 
�∗(e��"�') = �∗(e��"-) = �∗(e��"�) = �∗(e��"�) = �∗(e��"#) = �∗(e��") → 0 /∗ up to 

�

�
(m +

1) edges ∗/  
 

�∗(e��"#) = �∗(e��) → 0 /∗ up to 
��

�
 edges ∗/  

 

�∗(�′�>"') → 0 /∗ up to 
m − 1

2
 edges ∗/ 

 
�∗(e′��"�) = �∗(e�

��") = �∗(e′��) → 0 /∗ up to 
�

�
(m + 1) edges ∗/  

 

�∗(e′��"�) = �∗(e�
��") = �∗(e′��"-) → 0 /∗ up to 

3

2
(m − 1) edges ∗/ 

 

�∗(e��"�) = �∗(e��"*) = �∗(e��"-) → 0 /∗ up to 
3

2
(m − 1) edges ∗/ 

 
} End the processes. Thus the 7m edges received label 0. 
 
do 
{ 
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�∗(e��"�) = �∗( e��"�) = �∗(e��"�, ) → 1 /∗ up to 
3

2
(m + 1) edges ∗/ 

 

�∗(e��"�) = �∗(e��") = �∗(e��"') → 1 /∗ up to
3

2
(m − 1) edges ∗/ 

 

�∗(e��"�) → 1 /∗ up to 
m − 1

2
 edges ∗/ 

 
�∗(e′��"�') = �∗( e�

��"-) = �∗(e�
��"�) = �∗(e′��"�) = �∗( e�

��"#) = �∗(e′��"�)

→ 1 /∗ up to 
3

2
(m + 1) edges ∗/ 

 

�∗(e′��"�) = �∗(e�
��"') = �∗(e′��"*) → 1 /∗ up to 

3

2
(m − 1) edges ∗/ 

 

�(e′��"�) = �∗(e′��") → 1 /∗ up to 
m + 1

2
 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:   
  

 

              

                                           DG(DQF� ) 

 

 

 

 

 

 

 

 

 

           

        

                     DG(DQF� ) 

 

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 

2      2      1     2      0    2      1       0     1     0       2 
 

1        0      1      1      0     0      2       1      0      2      1 
V’1    V’2   V’3   V’4   V’5   V’6   V’7    V’8   V’9   V’10   V’11 

  1     1                  0 0  0 1     0                  1    01  
          1     1  1     1             0         1   1     0       
         0                                                                       
  0     0      0         0         0  1         1                0 
                  1                                    0 

 0    1      1     0      0     
V'12  V’13  V’14  V’15   V’16 

V12    V13   V14   V15    V16 
  2    1      2     0        2 

11  1        1         0  0 
       0                 1     0  
                                  
0            0 1 0          1    
  

V1      V2    V3    V4    V5   V6    V7      V8   V9    V10   V11 

2      2      1     2      0    2      1       0     1     0       2 
 

1        0      1      1      0     0      2       1      0      2      1 
V’1    V’2   V’3   V’4   V’5   V’6   V’7    V’8   V’9  V’10   V’11 

  1     1                  0 0  0 1     0                  1    01  
          1     1  1     1             0         1   1     0       
         0                                                                       
  0     0      0         0         0  1         1                0 
                  1                                    0 
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Hence the duplicate graph of the Double Quadrilateral Flow graph /3(456) ,  6 ≥ 7,  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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