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 

Abstract—A subtract divisor cordial labeling is bijection r: Z 

(G
+
) → {1,2,…,|V(G

+
)|}  in  such a way that an edge uv give the 

label 1 if r(u) - r(v) is divisible by 2 otherwise give the label 0, then 

absolute difference of number of edges having label 1 and 0 is at 

most 1. A graph which fulfill the condition of subtract divisor 

cordial labeling is called subtract divisor  cordial  graph.   In given 

paper, we found ten new graphs satisfying the condition of 

subtract divisor cordial labeling. 

AMS Subject classification number: 05C78. 

Index Terms—Wheel, helm, flower, star graph 

1. INTRODUCTION 

 

The graphs conceived are undirected, simple, finite and 

connected. We will have the basic symbols and expressions 

of graph theory as in [1]. For a dynamic survey of various 

graph labeling, we refer to Gallian [2]. 

The idea of sum divisor cordial labeling motivated us to 

introduce new idea called subtract divisor cordial labeling. 

Definition 1.1: Let G+ is a simple graph and r: Z(G+)  

{1,2,…,|V(G+)|} is  a  bijection. For every edge uv,  give  the  

label  1 if 2| (r(u) – r(v)) and  otherwise give the label 0. The 

function g is called a subtract divisor cordial labeling if  

|er(1) – er(0)|  1. A graph which fulfill the condition of 

subtract divisor cordial labeling is called a subtract divisor 

cordial graph. 

2. MAIN RESULTS 

Theorem 2.1:The path Pn is subtract divisor cordial graph. 

Proof Let Pn is a path with gradual vertices {z1,z2,…zn}. 

Then Pn is of size 1n and order n . 

Define the labeling r: 
( ) {1,2,......., }nZ P n

 as below: 

Case 1: n  is even. 

1 0(modulo 4)

( ) 1,2(modulo 4)

1 3(modulo 4)

i

i if i

r v i if i

i if i

 


 
    

 

Case 2: n  is odd. For1 i n  : 

1 3(modulo 4)

( ) 0,1(modulo 4)

1 2(modulo 4)

i

i if i

r v i if i

i if i

 


 
    

 

We notice that, 
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2
(1)

1
.

2

r

n
n even

e
n

n odd




 


  

2
(0)

1
.

2

r

n
n even

e
n

n odd




 


  
 

Thus, |er(1) – er(0)|  1 

Thereby, the path Pn is subtract divisor cordial graph. 

  

Example 2.1: A subtract divisor cordial labeling of P9 can 

be seen in Figure 1 

 

 
 

Theorem 2.2:Cycle 
( , 3)nC n N n 

is subtract 

divisor cordial graph, excluding for 
2(modulo4)n 

 

Proof: Let Z (Cn) = {z1, z2, . . . ,zn}. Then the size of Cn is n 

and order is also n. 

Define the labeling r: Z (G+) → {1, 2, 3, . . . , n} as below. 

Case 1: For n ≡ 0, 1, 3(
modulo

4).  

 

 For 1 ≤ i ≤ n: 

1 3 (modulo 4)

( ) 0,1 (modulo 4)

1 2 (modulo 4)

i

i if i

r v i if i

i if i

 


 
    

Case 2: For 
2(modulo4)n 

 

Then Cn is not subtract divisor cordial graph. As per 

fulfillment of the edge condition for subtract divisor cordial 

graph it is necessary to give label 1 to 2

n

 edges and label 0 to 

2

n

 edges from total n edges.  The edge label will increase at 

least 
1

2

n


 edges with  label 1 and  at  most 
1

2

n


 edges  with  

label  0 from total  n  edges. Therefore |er(1) – er(0)|=2 So the 

edge condition is go against for subtract divisor cordial 

graph. 

 

 

 

 

 

Thereby Cn is not subtract 
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divisor cordial for n   2(modulo 4). 

From the look of above labeling pattern, 

Case of n Edge condition 

n (mod4) er(0) = er(1) = 
2

n
 

n (mod4) er(0) =
2

n 
 
 

, er(1) =
2

n 
 
 

 

n (mod4) er(0) =
2

n 
 
 

, er(1) =
2

n 
 
 

 

  

Evidently it fulfill the conduction |er(1) – er(0)|  1. 

Thereby Cn is a subtract divisor cordial graph. 

 

Example 2.2: Subtract divisor cordial labeling of C7 can 

be seen in Figure 2. 

 
Theorem 2.3: Cn (n N, n > 4) having one chord is a 

subtract divisor cordial graph. 

Proof: Let z1, z2,….,zn is the gradual vertices of cycle Cn 

and e = z2zn is the chord Cn.  

Then Cn is of size n+1 and order n.  

Define the labeling r: Z(G+) {1,2,3,…,n} as below. 

Case 1: For n 3(modulo 4). 

r(vn) = n – 1, r(vn-1) = n 

 

 r(zi) = 

1 If i 3 (modulo 4)

1 If i 0 (modulo 4)

If i 1,2 (modulo 4),1 2

i

i

i i n

 

 

      

 

Case 2: For n 0 (mod4) 

 r(zi) = 

1 I i 0 (modulo 4)

I i 1,2(modulo 4)

1 I i 3 (modulo 4),1 .

i f

i f

i f i n

 



      

  

From the look of above labeling pattern,   

 

Case of n Edge condition 

n (mod4)
er(0) = 

1

2

n  
 
 

er(1) =
2

n 
 
 

 

n (mod4) er(0) = er(1) = 
𝑛+1

2
 

 

Evidently it fulfill the condition |er(1) – er(0)|  1. 

Thereby, Cn having one chord is a subtract divisor cordial 

graph. 

 

Example 2.3: Subtract divisor cordial labeling of C8 

having one chord can be seen in Figure 3. 

 
 

Theorem 2.4:Cycle having twin chords Cn,3 (n ∈ N, n ≥ 5) 

is a subtract divisor cordial graph. 

Proof:  Let z1, z2, . . . ,zn is the gradual vertices of cycle Cn 

and take e1 = zn z2 and e2 = zn z3 as the chords of Cn. |E(Cn,3)| = 

n + 2 and |V (Cn,3)| = n.  

Define the labeling r: Z (Cn,3) → {1, 2, 3, . . . , n} as below. 

Case 1: For n 1, 2(modulo 4)  

For 1 < i < n: 

1 if i 0 (modulo 4)

( ) if i 1,2 (modulo 4)

1 if i 3 (modulo 4)

i

i

r v i

i

 


 
    

Case 2: For n  3(modulo 4) 

   For 1 < i < n – 2: 

r (zn) = n – 1, r (zn – 1) = n  

1 if i 0 (modulo 4)

( ) if i 1,2 (modulo 4)

1 if i 3 (modulo 4)

i

i

r v i

i

 


 
    

Case 3: For n ≡ 0(modulo 4).  

For 1 ≤ i ≤ n: 

1 if i 3 (modulo 4)

( ) if i 0,1 (modulo 4)

1 if i 2 (modulo 4)

i

i

r v i

i

 


 
    

 

From the look of above labeling pattern, 

  

Case of n Edge condition 

n (mod4) er(1) =er(0) = 
2

2

n 
 

n (mod4) er(1) = 
2

2

n  
 
 

, er(0) = 
2

2

n  
 
 

 

n (mod4) er(1) = 
2

n 
 
 

, er(0) = 
2

n 
 
 

 

 

Evidently, it fulfill the condition |er(1) – er(0)|  1. 

Thereby, Cn,3 is a subtract divisor cordial graph. 

 

 

 

 

Example 2.4: Subtract 
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− 

divisor cordial labeling of C9,3 can be seen in Figure 4. 

 
Theorem 2.5:Cn(1,1,n-5) is a subtract divisor cordial 

graph, except for n  3(mod4) 

Proof:  Let z1, z2, . . . ,zn is the gradual vertices of cycle Cn 

and e1 = z3z1, e2 = zn−1z3,  

e3 = zn−1z1 be the chords of Cn. |E (Cn(1, 1, n–5))| = n + 3, |V 

(Cn(1,1,n-5))|= n.  

Define the labeling r: Z (G) → {1, 2, 3, . . . , n} as below. 

Case 1: For n  2(modulo 4)  

   For 1 < i < n – 2: 

r(zn) = n – 1, r(zn–1) = n. 

1 if i 3 (modulo 4)

( ) if i 0,1 (modulo 4)

1 if i 2 (modulo 4)

i

i

r v i

i

 


 
    

Case 2: For n  0,1(modulo 4) 

 For 1 < i <n : 

1 if i 0 (modulo 4)

( ) if i 1,2  (modulo 4)

1 if i 3 (modulo 4)

i

i

r v i

i

 


 
    

Case 3: For n 3(modulo 4). 

Then cycle Cn having triangle is not subtract divisor 

cordial graph. 

In order to fulfillment of the edge condition for subtract 

divisor cordial graph it is necessary to give label 1 to 
3

2

n 

 

edges and label 0 to 

3

2

n 

 edges from total n+3 edges.  The 

edge label will increase at least 

3

2

n 

+ 1  edges with  label 1 

and  at  most 

3

2

n 

– 1 edges  with  label  0 from total  n  edges. 

Therefore |er(1) –  er(0)| =2. So, the edge condition is go 

against for subtract divisor cordial graph. 

Thereby, cycle havingh triangle is not subtract divisor 

cordial for n  3 (mod4) 

From the look of above labeling pattern, 

  

Case of n Edge condition 

n (mod4) er(1) = er(0) = 
3

2

n 
 

n (mod4) er(1) = 
3

2

n  
 
 

 , er(0) = 
3

2

n  
 
 

 

n (mod4) er(1) = 
3

2

n  
 
 

 , er(0) = 
3

2

n  
 
 

 

Evidently, it fulfill the condition |er(1) – er(0)|  1. 

Thereby, Cn(1, 1, n − 5) is a subtract divisor  cordial graph. 

Example 2.5: Subtract divisor cordial labeling of cycle 

C10(1, 1, 3) with triangle can be seen in Figure 5. 

 
Theorem 2.6:Wn is a subtract divisor cordial graph except 

for n ≡ 3(modulo 4).  

Proof: Let z1, z2, . . . ,zn is the rim vertices and v0 be the 

central vertex of Wn. 

Also order and size of the wheel graph is n+1 and 2n 

respectively. 

Define the labeling r : V (Wn)  {1, 2, 3, . . . …, n + 1} as 

below. 

Case 1: For n  2(modulo 4) 

For 1 < i < n,  

r(z0) = 2 

2 if i 0 (modulo 4)

( ) if i 1 (modulo 4)

1 if i 2,3 (modulo 4)

i

i

r v i

i

 


 
    

Case 2: For n  0, 1(modulo 4) 

For 1 < i < n: 

r(z0) = 1. 

2 if i 2(modulo 4)

( ) if i 3(modulo 4)

1 if i 0(modulo 4)

i

i

r v i

i

 


 
    

Case 3: n  3(modulo 4) 

Then Wn is not subtract divisor cordial graph. 

In order to fulfillment of the edge condition for subtract 

divisor cordial graph it is necessary to give label 1 to n edges 

and label 0 to n edges from total 2n edges.  The edge label 

will increase at least n-1 edges with label 1 and at most n+1 

edges with label 0 from total 2n edges.  Therefore, |er(1)- 

er(0)| = 2. So the edge condition is go against for subtract 

divisor cordial graph. 

Thereby Wn is not subtract divisor cordial, for n ≡ 

3(mod4).  

From the look of above labeling pattern, 

 

Case of n Edge condition   

n≡2, 1, 0(mod4) er(1)= er(0)=n 

 

Evidently, it fulfill the condition |er(1) – er(0)|  1. 

Thereby, Wn is a subtract divisor cordial graph.   

 

Example 2.6. Subtract divisor cordial labeling of wheel 

W6 can be seen in Figure 6. 
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Theorem 2.7:Helm Hn is a subtract divisor cordial graph. 

Proof: Let v0 is the central vertex, z1, z 2, . . . ,zn is the 

vertices of degree 4 and y1, y 2, . . . , y n be the pendant 

vertices of Hn. Also order and size of the helm graph is 2n+1 

and 3n respectively. 

Define the labeling r: V (Hn)  {1, 2, 3, . . . , 2n + 1} as 

below. 

r (z0) = 1. 

To label the residual vertices, conceive the below cases. 

 

Case 1: n ≡ 1, 3(mod4).  

r(zn) = 2n + 1 

r (z2i−1) = 4i − 1; 1 ≤ i ≤

1

2

n 

. 

r (z2i) = 4i − 2; 1 ≤ i ≤ 

1

2

n 

 

r (yi) = g   (vi) + 2; 1 ≤ i ≤ n − 1. 

r  (yn) = 2n. 

 

Case 2: n ≡  2,0 (modulo 4). 

r (yi) = r (zi) + 2; 1 ≤ i ≤ n. 

r (z2i−1) = 4i − 1; 1 ≤ i ≤ 2

n

 

r (z2i) = 4i − 2; 1 ≤ i  ≤ 2

n

 

 

From the look of the above labeling pattern,  

  

Case of n Edge condition 

n (mod4)
er(1) = er(0) = 

3

2

n
 

n (mod/4) 
er(1) = 

3

2

n 
 
 

, er(0) = 
3

2

n 
 
 

 

 

Evidently, it fulfill the condition |er(1) – er(0)|  1.  

Thereby Hn is a subtract divisor cordial graph. 

 

Example 2.7. Subtract divisor cordial labeling of helm H8 

can be seen in Figure 7. 

 

Theorem 2.8:fln is a subtract divisor cordial graph. 

Proof: Let v0 is the central vertex z1, z 2, . . . , z n is the 

vertices of degree 4 and y1, y 2, . . . ,yn be the vertices of 

degree 2 in fln. 

|E(fln)| = 4nV (fln)= 2n + 1. 

Define the labeling r: Z(fln) ࢮ{1,2,3,….2n+1} as below. 

r (z0) = 1 

r (zi) = 2i, 1  i  n. 

r (yi) = 2i + 1; 1 < i < n. 

From the look of the above labeling pattern, we have 

 

Case of n Edge condition 

n≡3, 2, 1, 0(mod4) er(1)=er(0)=2n 

 

Evidently it fulfill the condition |er(1) – er(0)|  1. 

Thereby, fln is a subtract divisor cordial graph.  

 

Example 2.8: subtract divisor cordial labeling of fl5 can be 

seen in Figure 8. 

 
Theorem 2.9:The gear Gn is subtract divisor cordial graph. 

Proof: Let G+ = Gn. Let Z (G) = {z, yi, zi : 1 ≤ i ≤ n} and 

E(G) = {zzi, ziyi: 1 ≤ i ≤ n;  uivi+1 : 1 ≤ i ≤ n − 1; y n z1}. Also 

order and size of the gear graph is 2n+1 and 3n respectively. 

Define the labeling r: Z (G)  {1, 2, . . . , 2n + 1} as below: 

r(z) = 1; r(z2i – 1) = 4i – 1; 1  i  2

n 
 
   

r(z2i) = 4i; 1  ≤  i  ≤ 2

n 
 
   

r (y2i−1) = 4i − 2; 1 ≤ i ≤ 2

n 
 
   

r  (y2i) = 4i + 1; 1 ≤ i ≤ 2

n 
 
   

 

From the look of the above labeling pattern,  

 

Case of n Edge condition 

n ≡3,2,1,0(mod4) er(1)=
3

2

n 
 
 

, er(0)=
3

2

n 
 
 

 

 

Evidently it fulfill the condition |er(1) – er(0)|  1. 

Thereby Gn is a subtract divisor cordial graph. 

 

Example 2.9: A subtract divisor cordial labeling of G7 can 

be seen in Figure 9. 
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Theorem 2.10:Star K1,n is subtract divisor cordial graph. 

Proof. Let (Z1, Z2) be the bipartition of K1,n with Z1 = y and 

Z2 = y1, y2, . . . , yn  . Let E(K1,n) = {yyi : 1  i  n}. Then K1,n 

is of size n and order n + 1.  

Define the labeling r: Z (K1,n) 1, 2, . . . , n + 1} as 

below: 

r(y) = 1, 

r (yi) = i + 1, 1 ≤ i ≤ n. 

We notice that, 

2
(1)

1

2

r

n
n even

e
n

n odd




 


  

.
2

(0)
1

.
2

r

n
neven

e
n

n odd







  
Evidently it fulfill the condition |er(1) – er(0)|  1. 

Thereby K1,7 is a subtract divisor cordial graph. 

 

Example 2.10. A subtract divisor cordial labeling of K1,7 

can be seen in Figure 10. 

 

3. CONCLUSION 

We introduce here new idea of subtract divisor cordial 

labeling. This will add new dimension to the research work in 

the area connecting two branches graph labeling and number 

theory. Here we have investigated ten new graph families 

which acknowledge subtract divisor cordial labeling. The 

results proved in this paper are novel. Examples are provided 

at the end of each theorem for wider grasping of the pattern of 

labeling defined in each theorem. To explore some new 

subtract divisor cordial graphs is an open problem. 
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