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ABSTRACT 

Let f be a map from V(G) to{0,1,...k-1}where k is an integer, .)(2 GVk ≤≤ For each edge uv assign the label 

 f(u) f(v)(modk). f is called a k- Total Product cordial labeling if ,1≤f(i)-f(j) i,j∈{0,1,..k-1}, where f(x) denotes the 
total number of vertices and edges labelled with x(x=0,1,2....k-1). A graph that admits a k- Total Product cordial 
labelling is called a k- Total Product cordial graph. In this paper we investigate 3- Total Product cordial labeling 
behaviour of some standard graphs like Wheels, Helms, Dragons, etc. 
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1. INTRODUTION 
 
The graphs considered here are finite, undirected and simple. The vertex set and edge set of a graph G are denoted by 
V(G) and X(G) respectively. The following definitions are used here. 
 
• The corona G1ΘG2 of two graphs G1 and G2 is defined as the graph G obtained by taking one copy of G1( which 

has p1vertices) and p1 copies of G2 and then joining the ith vertex of G1 to every vertex in the ith copy G2. 
• The graph 1KCW nn +=  is called a wheel. 

• The Helms nH  is the graph  obtained from wheel by attaching a pendant edge at each vertex of the cycle .nC  
• A Dragon is formed by identifying the end vertex of the path to the vertex of a cycle. 
• m copies of the graph G is denoted by mG. 

 
The notion of k-Product cordial labeling of graph was introduced in [2] where the k-Product cordial labeling behaviour 
of some standard graphs was studied. Also k-Total Product labeling of graphs was introduced in [4].Obviously 2-Total 
Product cordial labeling is simply a Total Product cordial labeling[5]. Also 3-Total Product cordial labeling behaviour 
of some standard graphs was studied in [3]. In this paper we investigate 3-Total Product cordial labeling behaviour of 
Helms, Wheel, Dragon, CnΘ2K1 and some standard graphs. Terms not defined here are used in the sense of Harary[1]. 
 
2. k-TOTAL PRODUCT CORDIAL LABELING 
 
Definition 2.1: 
Let f be a function  from V(G) to {0,1….k-1} where k is an integer, .2 V(G)k ≤≤  For each edge uv, assign the 

label f(u)f(v)(mod k). f is called a k- Total Product cordial labeling of G if ( ) ,1)( ≤− jfif i,j∈{0,1,..k-1} 

where )(xf denotes the total number of vertices and edges labelled with x(x=0,1,2…k-1).A graph with a k- Total 
Product cordial labelling is called a k- Total Product cordial graph. 
 
Theorem 2.2: Let G be a (p, p) graph. Then mG is 3-Total Product cordial where ).3(mod0≡m  
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Proof: let m=3t. Clearly mG has 3pt vertices and 3pt edges. Assign the label 2 to all the vertices of first 2t copies of G. 
Then assign 0 to all the vertices of remaining t copies of G.  
 
Then .2)2()1()0( ptfff ===   Therefore f is a 3-Total Product cordial labeling. 
 
Corollary 2.3: If m≡0(mod3), then mCn is 3- Total Product cordial. 
 
Notation: Let G be any graph. Then the graph obtained from G by identifying the central vertex of K1,p to any vertex of 
G is denoted by G∗K1,p. 
 
Theorem 2.4: If G is a (p, p) graph.  
(i) If p is even then 

2
,1 pKG ∗  is 3-Total Product cordial. 

(ii) If p is odd then 
2

1,1 −∗ pKG  and
2

1,1 +∗ pKG  are 3-Total Product cordial . 

Proof: Case (i): p is even. 
Assign the label 2 to all the vertices of G and 0 to all pendant vertices of .

2
,1 pK Clearly =)0(f .)2()1( pff ==  

Case (ii): p is odd. 
Assign label as in case (i) Clearly ,1)0( −= pf  Therefore pff == )2()1( for the graph

2
1,1 −∗ pKG . and ,1)0( += pf  

pff == )2()1( for the graph
2

1,1 +∗ pKG .Therefore f  is a 3-Total Product cordial labeling. 

 
Theorem 2.5: The Wheel Wn is 3-Total Product Cordial. 
 
Proof: Let Cn be the cycle u1u2…unu1 and let uCVWV nn {)()( ∪= } }.1:{)()( niuuCEWE inn ≤≤∪=  
 
Define ,0)( =uf  

,2)( =iuf ni ≤≤1 . 
 
Here 1)0( += nf  and nff == )2()1( .Hence f is a 3-Total Product cordial labeling. 

 
Theorem 2.6: The Helms Hn is 3-Total Product cordial. 
 
Proof: Let the vertex set and edge set of the wheel Wn be defined as in theorem2.5.  
 
Let ,{)()( inn vWVHV ∪= ni ≤≤1 } and }1:{)()( nivuWEHE iinn ≤≤∪= . 
 
Case (i): n≡0(mod 3) 
 
Let n=3t 
 
Define ,0)( =uf  

,2)( =iuf ni ≤≤1  

,2)( =ivf ti 21 ≤≤  
,0)( 2 =+itvf ti ≤≤1  

 
Here 15)0( += tf  and tff 5)2()1( == .Hence f is a 3-Total Product cordial labeling. 

 
Case (ii): n≡1(mod 3)  
 
Let n=3t+1. Assign labels to the vertices ii vuu ,, )11( −≤≤ ni as in case(i). Then assign the labels 2, 2 to the 

vertices nn vu , respectively. Here 25)2()1()0( +=== tfff . Hence f is a 3-Total Product cordial labeling.. 
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Case (iii): n≡2(mod 3) 
 
Let n=3t+2. Assign labels to the vertices ii vuu ,, )11( −≤≤ ni as in case (ii). Then assign the labels 2, 2 to the 

vertices nn vu , respectively. Here 35)0( += tf and 45)2()1( +== tff .Hence f is a 3-Total Product cordial 
labeling . 
 
Illustration 2.7: A 3-Total Product cordial labeling of H7 is  
 

 
Figure (i) 

 
Notation 2.8: Let Cn be the cycle u1, u2,…..un,u1. Let Gn denotes the graph with V(Gn)= V(Cn) ∪ {vi, wi, ni ≤≤1 } 
and E(Gn)= E(Cn)∪ {uivi, uiwi, viwi : ni ≤≤1 } 
 
Theorem 2.9: Gn is 3-Total Product cordial. 
 
Proof: Let the vertex set and edge set of the graph Gn be as defined above. 
 
Case (i): n≡0(mod 3) 
 
Let n=3t. Define ,0)()( == ii cfvf ti ≤≤1  

,0)( =iwf 11 −≤≤ ti  

.0)( =twf  
ti ≤≤1  

 
2)( 2 =+ituf   ,     ti ≤≤1  

 
1)( 2 =+itvf   ,     ti ≤≤1  

2)( 2 =+itwf   ,     ti ≤≤1  
 
Then .7)2()1()0( tfff === Hence f is a 3-Total Product cordial labeling. 
 
Case (ii): n≡1(mod 3) 
Let n=3t+1. Assign labels to the vertices ,,, iii wvu 11 −≤≤ ni as in case (i). Then assign the labels 2, 2 and 0 to the 

vertices nnn wvu ,, respectively .Here 37)0( += tf  and 27)2()1( +== tff .Hence f is 3-Total Product cordial 
labeling . 
 
Case (iii): n≡2(mod 3) 
Let n=3t+2. Assign labels to the vertices ,,, iii wvu 21 −≤≤ ni as in case (i). Then assign the labels 0, 2, 0, 2, 2 and 

2 to the vertices nnnnnn uuwwvv ,,,,, 111 −−− respectively .Here 57)0( += tf  and 47)2()1( +== tff .Hence f is 
3-Total Product cordial labeling.. 

,2)()()( === +++ ititit wfvfuf
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Illustration 2.10: A 3-Total Product cordial labelling of G6 is  
 

 
 

Figure (ii) 
 
Theorem 2.11: CnΘ2K1 is 3-Total Product cordial. 
 
Proof: Let V (CnΘ2K1) ,1,,,{ niwvu iii ≤≤=  } and  

E(CnΘ2K1)={ uiui+1, unu1 :  11 −≤≤ ni }∪ {uivi, uiwi, ni ≤≤1 } 
 
Case (i): n is even. 
 
Define 

,2)( =iuf ni ≤≤1  

,0)()( == ii wfvf
2

1 ni ≤≤  

,2)()(
22

==
++ inin wfvf

2
1 ni ≤≤  

 
Then .2)2()1()0( nfff === Hence f is a 3-Total Product cordial labeling. 
 
Case (ii): n is odd. 

Define ,2)( =iuf ni ≤≤1 , ,0)( =ivf
2

11 +
≤≤

ni  

,0)( =iwf ,
2

11 −
≤≤

ni ,2)(
2

1 =
+

+ invf
2

11 −
≤≤

ni  

,2)(
2

1 =
+

− inwf
2

11 +
≤≤

ni  

 
Then .2)2()1()0( nfff ===  Hence f is a 3-Total Product cordial labeling. 
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Illustration 2.12: A 3-Total Product cordial labeling of C7Θ2K1 is  
 

 
Figure (iii) 

 
Theorem 2.13: The Dragon Cm@Pn is 3-Total Product cordial. 
 
Proof: Let Cm be the cycle u1, u2....um,u1 and Pn be the path v1,v2,….vn. identify the vertex u1 with v1. 
 
Case (i): m≡ 0(mod 3) and n≡ 0(mod 3) 
 
Let m=3t1 and n=3t2 
 
Define  
( ) ,0=iuf 11 ti ≤≤  
( ) ,2

1
=+ituf 121 ti ≤≤  

( ) ,0=ivf 12 2 −≤≤ ti   
( ) ( ) ,1122

== +tt vfvf  

( ) ,212
=++ itvf 121 2 −≤≤ ti  

 
Then ( ) 21 220 ttf += and ( ) .122)2(1 21 −+== ttff Hence f is a 3-Total Product cordial labeling.   
 
Case (ii): m≡ 0(mod 3) and n≡1(mod 3) 
 
Let m=3t1 and n=3t2+1. Assign label 1 to the vertex vn and assign labels to all the remaining vertices as in case (i). In 
this case ( ) .22)2(1)0( 21 ttfff +=== Hence f is a 3-Total Product cordial labeling. 
 
Case (iii): m≡ 0(mod 3) and n≡ 2(mod 3) 
 
Let m=3t1 and n=3t2+2. Assign labels 2, 1 to the vertices vn-1, vn respectively. Then assign the labels to all the 
remaining vertices as in case(i).Here 21 22)0( ttf += and .122)2()1( 21 ++== ttff   
 
Hence f is a 3-Total Product cordial labeling. 
 
Case (iv): m≡ 1(mod 3) and n≡0(mod 3) 
 
Let m=3t1+1 and n=3t2. Assign label 1 to the vertex um .Then assign the labels to all the remaining vertices as in case 
(i).  In this case ( ) .22)2(1)0( 21 ttfff +=== Hence f is a 3-Total Product cordial labeling. 
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Case (v): m≡ 1(mod 3) and n≡1(mod 3) 
 
Let m=3t1+1 and n=3t2+1. Assign label 1 to the vertex vn. Then assign the labels to all the remaining vertices as in 
case (iv).Here 21 22)0( ttf += and ( ) .122)2(1 21 ++== ttff Hence f is a 3-Total Product cordial labeling. 
 
Case (vi): m≡ 1(mod 3) and n≡2 (mod 3) 
 
Let m=3t1+1 and n=3t2+2. Assign label 0 to the vertex vn. Then assign the labels to all the remaining vertices as in 
case (v).In this case ( ) 2220 21 ++= ttf and .122)2()1( 21 ++== ttff Hence f is a 3-Total Product cordial labeling. 
 
Case (vii): m≡ 2(mod 3) and n≡ 0(mod 3) 
 
Let m=3t1+2 and n=3t2. Assign labels 2,0 to the vertices um-1 um  respectively. Then assign the labels to the all the 
remaining vertices as in case (i). In this case 21 22)0( ttf +=  and .122)2()1( 21 ++== ttff  Hence f is a 3-Total 
Product cordial labeling. 
 
Case (viii): m≡ 2(mod 3) and n≡ 1(mod 3) 
 
Let m=3t1+2 and n=3t2+1.Assign label 0 to the vertex vn. Then assign the labels to all the remaining vertices as in case 
(vii).Here ( ) 2220 21 ++= ttf and ( ) .122)2(1 21 ++== ttff  Hence f is a 3-Total Product cordial labeling. 
 
Case (ix): m≡ 2(mod 3) and n≡ 2(mod 3) 
 
Let m=3t1+2 and n=3t2+2. Assign labels 2, 0 to the vertex vn-1 ,vn respectively. Then assign the labels to the all the 

remaining vertices as in case(vii).Here ( ) 222)2(1)0( 21 ++=== ttfff .Hence f is a 3-Total Product cordial 
labeling. 
 
Illustration 2.14: A 3-Total Product cordial labeling of the dragon C12@P8 is 

 
 

Figure (iv) 
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