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Abstract - In this paper, we investigate some new families of edge sum divisor cordial graphs, face edge sum divisor cordial 

graphs and total face edge sum divisor cordial graphs. 
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1. Introduction  
We begin with a simple, finite, planar, undirected graph. A (p,q) planar graph G means a graph G = (V, E), where V is the 

set of vertices with |V| = p, E is the set of edges with |E| = q, and F is the set of interior faces of G with |F| = the number of 

interior faces of G. For standard terminology and notations related to graph theory we refer to Harary [8], Chartrand [4] and 

Bondy and Murthy [1]. For number theory, we refer to Burton [2], and for graph labelling, we refer to Gallian [6]. In 1967, 

Rosa[18] introduced the concept of β-valuation of graph G. Initially, Rosa named the above-defined labelling as β-valuation, 

but Golomb[7] renamed β - valuation as graceful labelling. In [3], Cahit introduced the concept of cordial labelling of graphs. 

Lawrence et al. discussed various types of splitting cordial graphs in [9]. In [25], Yilmaz et al. introduced the concept of the E-

cordial labelling of graphs. The concept of total edge product cordial labelling was introduced by Vaidya et al. [20]. 

Varatharajan et al.[21] introduced the concept of divisor cordial labelling of graphs. The sum divisor cordial labelling concept 

was introduced by Lourdusamy et al. in [12]. Lawrence et al. introduced the concept of face and total face product cordial 

labelling of graphs in [11]. The concept of face edge and total face edge product cordial labelling of graphs was introduced by 

Lawrence et al. in [10]. Mohamed Sheriff et al. introduced the concept of face integer cordial labelling of graphs in [13]. In 

[14],  Mohamed Sheriff et al. introduced the concept of face integer edge cordial labelling of graphs in [15]. In [5], Farhana 

Abbas et al. introduced the concept of total face integer edge cordial labelling of graphs. Mohamed Sheriff et al. introduced the 

concept of face sum divisor cordial labelling of the graph in [15]. The face sum divisor cordial labelling of cycle-related graphs 

is discussed in [17]. In [16], the face sum divisor cordial labelling of wheel-related graphs is studied. In [23], Vijayalakshmi et 

al. introduced the concept of edge sum divisor cordial labelling of graphs. Vijayalakshmi et al. introduced the concept of total 

face edge sum divisor cordial labelling of graphs in [22]. In [24], Vijayalakshmi et al. introduced the concept of face edge sum 

divisor cordial labelling of graphs. In this paper, we investigate some new families of edge sum divisor cordial graphs, face 

edge sum divisor cordial graphs and total face edge sum divisor cordial graphs. 

 

Definition 1.1 Let a and b be two integers. If a divides b, there is a positive integer k such that b = ka. It is denoted by a|b. 

If a does not divide b, then we denote a∤ b. 

 

Definition 1.2 Let G = (V(G), E(G)) be a simple graph and f : V(G)→{1,2,…,|V(G)|} be a bijection. For each edge uv, 

assign the label 1 if 2|(f(u)+f(v)) and the label 0 otherwise. The function f is called a sum divisor cordial labelling if |ef(0)−ef(1)| 

 1. A graph which admits a sum divisor cordial labelling is called a sum divisor cordial graph.  

 

Definition 1.3 Let G = (V(G),E(G)) be a simple graph and f : E(G) → {1,2,...,|E(G)|} be a bijection. For each vertex v, 

assign the label 1 if 2 | f(a1)+f(a2)+…+f(as) and the label 0 otherwise where a1,a2,…, as are edges incident with the vertex v. The 
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function f is called an edge sum divisor cordial labelling if the number of vertices labelled with 0 and the number of vertices 

labelled with 1 differ by at most 1. A graph which admits an edge sum divisor cordial labelling is called an edge sum divisor 

cordial graph.  

 

Definition 1.4 A face edge sum divisor cordial labelling of a graph G with edge set E is a bijection f from E(G) to {1,2,…, 

|E(G)|} such that a vertex v is assigned the label 1 if 2 divides f(a1)+f(a2)+…+f(as) and 0 otherwise where a1,a2,…, as are edges 

incident with the vertex v and for face f is assigned the label 1 if 2 divides f(b1)+f(b2)+…+f(bt) and 0 otherwise, where b1,b2,…, 

bt are edges corresponding to the face f. Also, the number of vertices labelled with 0 and the number of vertices labelled with 1 

differ by at most 1, and the number of faces labelled with 0 and the number of faces labelled with 1 differ by at most 1. A 

graph which admits a face-edge sum divisor cordial labelling is called a face-edge sum divisor cordial graph.  

 

Definition 1.5 A total face edge sum divisor cordial labelling of a graph G with edge set E is a bijection g from E(G) to 

{1,2,…, |E(G)|} such that a vertex v is assigned the label 1 if 2 divides f(a1)+f(a2)+…+f(as) and 0 otherwise where a1,a2,…,as as 

are edges incident with the vertex v and for face f is assigned the label 1 if 2 divides f(b1)+f(b2)+…+f(bt) and 0 otherwise, 

where b1,b2,…,bt are edges corresponding to the face f. Also, the number of vertices and faces labelled with 0 and the number 

of vertices and faces labelled with 1 differ by at most 1. A graph which admits a total face edge sum divisor cordial labelling is 

called a total face edge sum divisor cordial graph. 

 

Definition 1.6 [19] For graph G, the splitting graph S(G) of a graph G is obtained by adding a new vertex v corresponding 

to each vertex v of G such that N(v) = N(v). 

 

Theorem 1.1 [23] Necessary condition for a graph G with n vertices to admit an edge sum divisor cordial labelling is that n 

  2 (mod 4). 

2. Main Theorems  
Theorem 2.1 The graph obtained by switching of an apex vertex in Helm Hn admits an edge sum divisor cordial labelling for n 

 3.  

 

Proof.  Let v,v1,v2,...,v2n be vertices and e1,e2,...,e3n be edges of Helm Hn, where v is the apex vertex in Hn. Gv denotes the graph, 

which is obtained by switching of a vertex v of Hn. Let G be a graph 
vG . Now v1,v2,...,v2n be vertices and e1,e2,...,e3n be edges of 

vG , where ei = vvn+i for i = 1,2,…,n, en+i = vivi+1 for i = 1,2,…,n–1, e2n = vnv1 and e2n+i = vivn+i for i = 1,2,…,n. 

Then |V(G)| = 2n+1 and |E(G)| = 3n. Define f : E(G) → {1,2,…, |E(G)|} as follows. 

f(ei) = 2i–1, for 1  i  n, f(en+i) = 2i, for 1  i  n, f(e2n+i) = 2n+i, for 1  i  n 

 

Then induced vertex labels are f*(v) = 0, if n is odd and f*(v) = 1, if n is even 

For n is odd  

f*(vi) = 0, for 1  i  
2

1n +
, f*(

i
2

1nv
+

+ ) = 1, for 1  i  
2

1n −
,  

f*(vn+i) = 1, for 1  i  
2

1n +
 and f*(

i
2

13nv
+

+ ) = 0, for 1  i  
2

1n −
 

For n is odd f*(v2i–1) = 0, for 1  i  n and f*(v2i) = 1, for 1  i  n 

For n is even 

f*(v2i–1) = 0, for 1  i  
2

n
, f*(v2i) = 1, for 1  i  

2

n
, f*(vn+2i–1) = 1, for 1  i  

2

n
, f*(vn+2i) = 0, for 1  i  

2

n
 

 

In view of the above-defined labelling pattern, we have vf(1) = n+1 and vf(0) = n, when n is even. Then | vf(0) – vf(1) |  1. 

vf(1) = n and vf(0) = n+1, when n is odd. Then | vf(0) – vf(1) |  1. 

Thus, the graph obtained by switching of an apex vertex in Helm Hn admits an edge sum divisor cordial labelling for n  3. 

 

Illustration 2.1 The switching of an apex vertex in Helm H4 and its edge sum divisor cordial labelling is shown in Figure 2.1.  
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Fig. 2.1 

Theorem 2.2  The graph obtained by switching of an apex vertex in Closed Helm CHn admits an edge sum divisor cordial 

labelling for n  3. 

Proof.  Let v,v1,v2,...,v2n be vertices and e1,e2,...,e4n be edges of Closed Helm CHn, where v is the apex vertex in CHn. Gv denotes 

the graph, which is obtained by switching of a vertex v of CHn. Let G be a graph 
vG . Now v1,v2,...,v2n be vertices and e1, e2, ..., 

e4n be edges of 
vG , where ei = vvn+i for i = 1, 2, …, n, en+i = vivi+1 for i = 1, 2, …, n–1, e2n = vnv1, e2n+i = vivn+i for              i = 

1,2,…,n, e3n+i = vn+ivn+i+1 for i = 1,2,…,n–1 and e4n = v2nvn+1. Then |V(G)| = 2n+1 and |E(G)| = 4n. 

 

Define f : E(G) → {1,2,…, |E(G)|} as follows. 

f(ei) = 2i–1, for 1  i  n, f(en+i) = 2i, for 1  i  n 

f(e2n+i) = 2n+2i–1, for 1  i  n and f(e3n+i) = 2n+2i, for 1  i  n 

Then induced vertex labels are f*(v) = 0, if n is odd and f*(v) = 1, if n is even 

f*(vi) = 0, for 1  i  n and f*(vn+i) = 1, for 1  i  n 

In view of the above-defined labelling pattern, we have vf(1) = n+1 and vf(0) = n, when n is even. Then | vf(0) – vf(1) |  1. 

vf(1) = n and vf(0) = n+1, when n is odd. Then | vf(0) – vf(1) |  1. 

Thus, the graph obtained by switching of an apex vertex in Closed Helm CHn admits an edge sum divisor cordial 

labelling for n  3. 

 

Illustration 2.2 The switching of an apex vertex in Closed Helm CH4 and its edge sum divisor cordial labelling is shown in 

Figure 2.2.  

 

 

 

 

 

 

 

 

 

Fig. 2.2 

 

Theorem 2.3 The graph obtained by duplication of an arbitrary vertex of Cn admits edge sum divisor cordial graph for all n  3 

and n   1(mod 4). 

 

Proof. Let v1,v2,...,vn be vertices and e1,e2,...,en be an edge of cycle Cn. Let G be the graph obtained by duplicating an arbitrary 

vertex of Cn. Without loss of generality, let this vertex be v2, and the newly added vertex be 
2v .  

Let v1, v2, ..., vn, 2v  be vertices and e1, e2, ..., en, e, e be an edges of G, where ei = vivi+1 for i = 1,2,…,n–1, en = vnv1, e = vn 2v  

and e  = v2 2v . Then |V(G)| = n+1 and |E(G)| = n+2. 

To define f: E(G) → {0, 1}, three cases are to be considered.  

Case 1: n = 3 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e) = 4 and f(e) = 5. 

  Then induced vertex labels are f*(v1) = 1, f*(v2) = 0, f*(v3) = 1 and f*(
2v ) = 0. 

In view of the above-defined labelling pattern, we have vf(0) = vf(1) = 2. Then |vf(0) − vf(1)|  1. 
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Thus the graph obtained by duplication of an arbitrary vertex of cycle C3 is an edge sum divisor cordial graph. 

Case 2: n = 4 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(e) = 5 and f(e) = 6. 

  Then induced vertex labels are f*(
2v ) = 0, f*(v1) = 1, f*(v3) = 0 and f*(v2i) = 1, for 1  i  2 

In view of the above-defined labelling pattern, we have vf(1) = vf(0)+1 = 3. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary vertex of cycle C4 is an edge sum divisor cordial graph. 

Case 3: n > 4   

Sub Case 3.1: n  0 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 4, f(e) = n+1 and f(e) = n+2. 

  Then induced vertex labels are f*(
2v ) = 0, f*(v1) = 1, f*(v2i–1) = 0, for 2  i  

2

n
 and f*(v2i) = 1, for 1  i  

2

n
 

In view of the above-defined labelling pattern, we have vf(1) = vf(0)+1 = 
2

2n +
. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cn is an edge sum divisor cordial graph, where 

n  0 (mod 4). 

Sub Case 3.2: n  1 (mod 4) 

It is not possible to have an edge sum divisor labelling of the graph obtained by duplication of an arbitrary vertex of 

cycle Cn for n  1 (mod 4) by Theorem 1.1. 

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cn is not an edge sum divisor cordial graph, 

where n  1 (mod 4). 

Sub Case 3.3: n  2 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 5, f(en) = n,  f(e) = n+1 and f(e) = n+2. 

  Then induced vertex labels are f*(
2v ) = 0, f*(v1) = 1, f*(v2i–1) = 0 for 2  i  

2

n
, f*(v2i) = 1 for 1  i  

2

2n −
 and  f*(vn) = 

0. In view of the above-defined labelling pattern, we have vf(0) = vf(1)+1 = 
2

2n +
. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cn is an edge sum divisor cordial graph, where 

n  2 (mod 4). 

Sub Case 3.4: n  3 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 4, f(e) = n+1 and f(e) = n+2. 

  Then induced vertex labels are f*(
2v ) = 0, f*(v1) = 0, f*(v3) = 1, f*(v2i–1) = 0 for 3  i  

2

1n +
 and f*(v2i) = 1                     

for 1  i  
2

1n −
. In view of the above-defined labelling pattern, we have vf(0) = vf(1) = 

2

1n +
. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cn is an edge sum divisor cordial graph, where 

n  3 (mod 4). 

Therefore, the graph obtained by duplication of an arbitrary vertex of cycle Cn is an edge sum divisor cordial graph for 

all n  3 such that n   1 (mod 4). 

 

Illustration 2.3 The graph obtained by duplication of an arbitrary vertex of cycle C7 and its edge sum divisor cordial labelling is 

shown in Figure 2.3.  

 

 

 

 

 

 

 

 

 

 

 
Fig. 2.3 
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Theorem 2.4 The graph obtained by duplication of an arbitrary edge of Cn admits an edge sum divisor cordial graph for all  

n  3 and n   0(mod 4). 

Proof. Let v1,v2,...,vn be vertices and e1,e2,...,en be an edges of cycle Cn. Let G be the graph obtained by duplicating an arbitrary 

edge of Cn. Without loss of generality, let this vertex be e1, and the newly added edge be 
1e , where 

1e = 
1v 2v . 

Let v1, v2, ..., vn, 1v ,
2v  be vertices and e1, e2, ..., en, 1e , e, e be an edges of G, where ei = vivi+1 for i = 1,2,…,n–1, en = vnv1, e = 

vn 1v  and e  = v3 2v . Then |V(G)| = n+1 and |E(G)| = n+2. To define f: E(G) → {0, 1}, two cases are to be considered.  

 

Case 1: n = 3 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e) = 4, f(
1e ) = 6 and f(e) = 5. 

  Then induced vertex labels are f*(v1) = 1, f*(v2) = 1, f*(v3) = 0, f*(
1v ) = 1 and f*(

2v ) = 0. 

In view of the above-defined labelling pattern, we have vf(1) = vf(0)+1 = 3. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary edge of cycle C3 is an edge sum divisor cordial graph. 

Case 2: n  4   

 

Sub Case 2.1: n  0 (mod 4) 

It is not possible to have an edge sum divisor labelling of the graph obtained by duplication of an arbitrary edge of 

cycle Cn for n  0(mod 4) by Theorem 1.1. Thus the graph obtained by duplication of an arbitrary edge of cycle Cn is an edge 

sum divisor cordial graph, where n  0 (mod 4). 

Sub Case 2.2: n  1 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 4, f(e) = n+1, f(
1e ) = n+2 and f(e) = n+3. 

  Then induced vertex labels are f*(
1v ) = 0, f*(

2v ) = 0, f*(v1) = 1, f*(v2i–1) = 0, for 2  i  
2

1n +
 and f*(v2i) = 1,               

for 1  i  
2

1n −
. In view of the above-defined labelling pattern, we have vf(0) = vf(1)+1 = 

2

3n +
. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary edge of cycle Cn is an edge sum divisor cordial graph, where n 

 1 (mod 4). 

Sub Case 2.3: n  2 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 4, f(e) = n, f(
1e ) = n+3 and f(e) = n+2. 

  Then induced vertex labels are f*(
1v ) = 0, f*(

2v ) = 0, f*(v1) = 1, f*(v2i–1) = 0, for 2  i  
2

n
 and f*(v2i) = 1,            for 1  

i  
2

n
. In view of the above-defined labelling pattern, we have vf(0) = vf(1) = 

2

n
. Then |vf(0) − vf(1)|  1. 

Thus the graph obtained by duplication of an arbitrary edge of cycle Cn is an edge sum divisor cordial graph, where n 

 2 (mod 4). 

Sub Case 2.4: n  3 (mod 4) 

  f(e1) = 1, f(e2) = 3, f(e3) = 2, f(e4) = 4, f(ei+4) = f(ei)+4, for 1  i  n – 4, f(e) = n, f(
1e ) = n+3 and f(e) = n+2. 

  Then induced vertex labels are f*(
1v ) = 0, f*(

2v ) = 1, f*(v1) = 1, f*(v2i–1) = 0, for 2  i  
2

1n −
 and f*(v2i) = 1,              for 

1  i  
2

1n −
. In view of the above-defined labelling pattern, we have vf(1) = vf(0)+1 = 

2

3n +
. Then |vf(0) − vf(1)|  1. 

 

Thus the graph obtained by duplication of an arbitrary edge of cycle Cn is an edge sum divisor cordial graph, where n 

 3 (mod 4). 

Therefore, the graph obtained by duplication of an arbitrary edge of cycle Cn is an edge sum divisor cordial graph for all n  3 

such that n   0 (mod 4). 
 

Illustration 2.4 The graph obtained by duplication of an arbitrary edge of cycle C7 and its edge sum divisor cordial labeling 

is shown in Figure 2.4. 
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Fig. 2.4 

 

Theorem: 2.5 Switching of any vertex in cycle Cn admits face edge sum divisor cordial labelling for n  5 such that n   2 (mod 

4). 

Proof. 

Let v1,v2,…,vn be the successive vertices of Cn. Gv denotes the graph, which is obtained by switching of a vertex v of Cn. 

Without loss of generality, let the switched vertex be v1. Let G be a graph 
1vG . Then v1,v2,…,vn are vertices, e1,e2,…,e2n–5 are 

edges and f1,f2,…, fn–4 are the interior faces of G. ei = v1vi+2, for 1  i  n–3, en–3+i = vi+1vi+2, for 1  i  n–2 and fi = eien–2+i ei+1 

for 1  i  n–4. Then |V(G)| = n, |E(G)| = 2n–5 and |F(G)| = n–4.  

Define g : E(G) → {1,2,…, |E(G)|} as follows. 

 

Case 1: n = 5 

  g(e1) = 2, g(e2) = 1, g(e3) = 3, g(e4) = 5 and g(e5) = 4. 

Then induced vertex labels are g*(v1) = 0, g*(v2) = 0, g*(v3) = 1, g*(v4) = 1 and g*(v5) =1. 

Also, the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(1) = vg(0)+1 = 3 and fg(1) = 1, fg(0) = 0 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. Switching of any vertex in cycle C5 is face edge sum divisor cordial graph. 

Case 2 : n > 5. 

 

Subcase 2.1 : n  0 (mod 4) 

  g(e1) = 2, g(e2) = 1 and g(ei+2) = g(ei)+2, for 1  i  n –5, g(en–2) = n–3,  g(en–2+i) = g(en–3)+i, for 1  i  n –3. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 0, g*(v3) = 1, g*(v2i–1) = 0, for 3  i  
2

n
,  g*(v2i) = 1, for 2  i  

2

2n −
 and 

g*(vn) = 0. Also the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(1) = vg(0) = 
2

n
 and fg(1) = fg(0) = 

2

4n −
 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Switching of any vertex in cycle Cn is face edge sum divisor cordial graph for n  0 (mod 4). 

Subcase 2.2: n  1 (mod 4) 

  g(e1) = 2, g(e2) = 1 and g(ei+2) = g(ei)+2, for 1  i  n–5, g(en–2) = n–2, g(en–1) = n, g(en) = n–1 and g(en+i) =                     

g(en–2+i)+2, for 1  i  n – 5. 

Then induced vertex labels are g*(v1) = 0, g*(v2) = 0, g*(v3) = 1, g*(v2i–1) = 0, for 3  i  
2

1n −
,  g*(v2i) = 1, for 2  i  

2

1n −
 

and g*(vn) = 1. Also, the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(1) = vg(0)+1 = 
2

1n +
and fg(1) = fg(0)+1 = 

2

3n −
 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Switching of any vertex in cycle Cn is face edge sum divisor cordial graph for n  1 (mod 4). 

Sub Case 2.3 : n  2 (mod 4) 

 

It is not possible to have an edge sum divisor labelling of switching of any vertex in cycle Cn for n  2 (mod 4) by 

Theorem 1.1. Thus switching of any vertex in cycle Cn does not admit face edge sum divisor cordial labelling for n  2 (mod 

4). 
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Sub Case 2.4 : n  3 (mod 4) 

  g(e1) = 2, g(e2) = 1 and g(ei+2) = f(ei)+2, for 1  i  n – 5, g(en–2) = n–2, g(en–2+i) = n–2+i, for 1  i  n–3. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 0, g*(v2i–1) = 0, for 2  i  
2

1n +
 and g*(v2i) = 1 for 2  i  

2

1n −
. 

Also the induced face labels are g**(fi) = 0, if i is odd and g**(fi) = 1, if i is even. 

In view of the above defined labeling pattern we have vg(0) = vg(1)+1 = 
2

1n +
and fg(0) = fg(1)+1 = 

2

3n −
 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Switching of any vertex in cycle Cn is face edge sum divisor cordial graph for n  3 (mod 4). 

Therefore, the switching of any vertex in cycle Cn is face edge sum divisor cordial graph for all n  3 such that n  2(mod 4). 

 

Illustration 2.5  Switching of any vertex in cycle C8 and its face edge sum divisor cordial labelling is shown in Figure 2.5.  

 

 

 

 

 

 
Fig. 2.5 

 

Theorem: 2.6 Switching of a pendent vertex in path Pn admits face edge sum divisor cordial graph for n  4. 

Proof. 

Let v1, v2, …, vn, be the vertices of path Pn. v1 and vn are pendent vertex of path Pn. Without loss of generality, let the 

switched vertex be v1. The graph G is obtained by switching of a pendent vertex v1 in path Pn.  

The v1,v2,…,vn are vertices, e1,e2,…,e2n–4 are edges and f1,f2,…,fn–3 are the interior faces of G. ei = v1vi+2, for 1  i  n–2, en–

2+i = vi+1vi+2, for 1  i  n–2 and fi = eien–2+i ei+1 for 1  i  n–3. Then |V(G)| = n, |E(G)| = 2n–4 and |F(G)| = n–3.  

Define g : E(G) → {1,2,…, |E(G)|} as follows. 

 

Case 1: n = 4 

  g(e1) = 1, g(e2) = 2, g(e3) = 4 and g(e4) = 3. 

Then induced vertex labels are g*(v1) = 0, g*(v2) = 1, g*(v3) = 1 and g*(v4) = 0. 

Also, the induced face labels are g**(f1) = 1. 

In view of the above defined labeling pattern we have vg(1) = vg(0) = 2 and fg(1) = 1, fg(0) = 0. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Thus switching of a pendent vertex in path P4 is face edge sum divisor cordial graph. 

 

Case 1: n = 5 

  g(e1) = 1, g(e2) = 2, g(e3) = 3, g(e4) = 4, g(e5) = 5 and g(e6) = 6. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 1, g*(v3) = 1, g*(v4) = 0 and g*(v5) = 0. 

Also, the induced face labels are g**(f1) = 1 and g**(f2) = 0. 

In view of the above defined labeling pattern we have vg(1) = vg(0)+1 = 3 and fg(1) = fg(0) = 1. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Thus switching of a pendent vertex in path P5 is face edge sum divisor cordial graph. 

Case 2 : n > 5. 

 

Subcase 2.1 : n  0 (mod 4) 

  g(e1) = 1, g(e2) = 2, and g(ei+2) = g(ei)+2, for 1  i  n – 4. 

  g(en–1) = n, g(en) = n – 1 and g(en+i) = g(en–2+i)+2, for 1  i  n – 4. 

Then induced vertex labels are g*(v1) = 0, g*(v2) = 1, g*(v2i–1) = 1, for 2  i  
2

n
 and g*(v2i) = 0, for 2  i  

2

n
. 

Also, the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(1) = vg(0) = 
2

n
 and fg(1) = fg(0)+1 = 

2

2n −
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Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Thus switching of a pendent vertex in path Pn is face edge sum divisor cordial graph for n  0 (mod 4). 

Subcase 2.2: n  1 (mod 4) 

  g(ei) = i, for 1  i  2n – 4. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 1, g*(v2i–1) = 1, for 2  i  
2

1n −
,  g*(v2i) = 0, for 2  i  

2

1n −
 and g*(vn) = 

0. 

Also, the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(1) = vg(0)+1 = 
2

1n +
 and fg(1) = fg(0) = 

2

2n −
 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Thus switching of a pendent vertex in path Pn is face edge sum divisor cordial graph for n  1 (mod 4). 

Sub Case 2.3 : n  2 (mod 4) 

It is not possible to have an edge sum divisor labelling of switching of a pendent vertex in path Pn for n  2 (mod 4) by 

Theorem 1.1. Thus switching of a pendent vertex in path Pn does not admit face edge sum divisor cordial labelling for n  2 

(mod 4). 

Sub Case 2.4: n  3 (mod 4) 

  g(ei) = i, for 1  i  2n – 4. 

 Then induced vertex labels are g*(v1) = 0, g*(v2) = 1, g*(v2i–1) = 1, for 2  i  
2

1n −
 and g*(v2i) = 0, for 2  i  

2

1n −
 and 

g*(vn) = 0. 

Also, the induced face labels are g**(fi) = 1, if i is odd and g**(fi) = 0, if i is even. 

In view of the above defined labeling pattern we have vg(0) = vg(1)+1 = 
2

1n +
 and fg(1) = fg(0) = 

2

3n −
 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. 

Switching of a pendent vertex in path Pn is face edge sum divisor cordial graph for n  3 (mod 4). 

Therefore, the switching of a pendent vertex in path Pn is face edge sum divisor cordial graph for all n  4 such that n 

  2 (mod 4). 

 

Illustration 2.6 switching of a pendent vertex in path P7 and its face edge sum divisor cordial labelling is shown in Figure 2.6.  

 

 

 

 

 
Fig. 2.6 

 

Theorem: 2.7 The graph DTn is face edge sum divisor cordial labelling for n  2 and n   0(mod 4). 

Proof. 

Let v1,v2,…,vn be the successive vertices of Pn. Let G be a graph DTn. Then v1,v2,…,vn, u1,u2,…,un–1 and w1,w2,…,w n–1 are 

vertices, e1,e2,…,e5n–5 are edges and f1,f2,…,f2n–2 are the interior faces of G. ei = vivi+1, for 1  i  n–1, en–1+2i–1  = viui, for              

1  i  n–1, en–1+2i  = uivi+1, for 1  i  n–1, e3n–3+2i–1  = viwi, for 1  i  n–1, e3n–3+2i  = wivi+1, for 1  i  n–1 and fi = eien+ien+i–1 for 

1  i  n–1 and fn–1+i = eie2n+i–1e2n+i–2 for 1  i  n–1. Then |V(G)| = 3n–2, |E(G)| = 5n–5 and |F(G)| = 2n–2.  

Define g : E(G) → {1, 2, …, 5n–5} as follows. 

 

Case 1: n = 2 

  g(e1) = 1, g(e2) = 3, g(e3) = 5, g(e4) = 1 and g(e5) = 2. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 0, g*(u1) = 1 and g*(w1) = 0. 

Also, the induced face labels are g**(f1) = 1 and g**(f2) = 0. 

In view of the above defined labeling pattern we have vg(1) = vg(0) = 2 and fg(1) = fg(0) = 1. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. Therefore the graph DT2 is face edge sum divisor cordial graph. 

1 2 3 4 5

6 7 8 9 10
0 1 1 0 1 0 0

1 10 0



G. Vijayalakshmi et al. / IJMTT, 69(4), 54-68, 2023 

 

62 

 

Case 2: n = 3 

  g(e1) = 9, g(e2) = 10, g(e3) = 5, g(e4) = 7, g(e5) = 6, g(e6) = 8, g(ei+6) = i, for 1  i  4. 

Then induced vertex labels are g*(vi) = 0, for i = 1,2, g*(v3) = 1, g*(ui) = 1, for i = 1,2, g*(wi) = 0, for i = 1,2,. 

Also the induced face labels are g**(fi) = 0, for i = 1,4 and g**(fi) = 1, for i = 2,3. 

In view of the above defined labeling pattern we have vg(1) = 3, vg(0) = 4, fg(1) = 2 and fg(0) = 2. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. Thus the graph DT3 is face edge sum divisor cordial graph. 

 

Case 3: n  0 (mod 4) and n > 3. 

It is not possible to have an edge sum divisor labelling of DTn for n  0 (mod 4) by Theorem 1.1. Thus DTn does not 

admit face edge sum divisor cordial labelling for n  0 (mod 4). Thus the graph DTn is face edge sum divisor cordial graph for 

n  0 (mod 4). 

 

Case 4 : n = 5 

g(e1) = 17, g(e2) = 19, g(e3) = 18, g(e4) = 20, g(e9) = 9, g(e10) = 11, g(e11) = 10, g(e12) = 12, g(ei+4) = g(ei)+4,                        

for 9  i  12, g(e12+i) = i, for 1  i  8.  

Then induced vertex labels are g*(v2i–1) = 0, for 1  i  2, g*(v2i) = 1, for 1  i  2, g*(ui) = 1, for 1  i  n–1,                 

g*(wi) = 0, for 1  i  n–1. 

Also the induced face labels are g**(f1) = 0, g**(f2) = 0, g**(f3) = 1, g**(f4) = 1, g**(f5) = 1, g**(f6) = 1,                     

g**(f7) = 0, g**(f8) = 0. In view of the above defined labeling pattern we have vg(1) = 7, vg(0) = 6, fg(0) = 4 and fg(1) = 4. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. Thus the graph DT5 is face edge sum divisor cordial graph. 

 

Case 5: n > 5.   

Subcase 5.1: n  1 (mod 4) 

  g(e1) = 4n–3, g(e2) = 4n–1, g(e3) = 4n–2, g(e4) = 4n, g(ei+4) = g(ei)+4, for 1  i  n–5, g(e2n–1) = 2n–1, g(e2n) = 2n+1, 

g(e2n+1) = 2n, g(e2n+2) = 2n+2, g(ei+4) = g(ei)+4, for 2n–1  i  4n–8, g(e3n–3+i) = i, for 1  i  2n–2.  

Then induced vertex labels are g*(v2i–1) = 0, for 1  i  
2

1n −
, g*(v2i) = 1, for 1  i  

2

1n −
 and g*(vn) = 1, g*(ui) = 1, 

for 1  i  n–1, g*(wi) = 0, for 1  i  n–1. 

Also the induced face labels are g**(f1) = 0, g**(f2) = 0, g**(f3) = 1, g**(f4) = 1, g**(fi+4) = g**(fi) for 1  i  n–5, 

g**(fn) = 1, g**(fn+1) = 1, g**(fn+2) = 0, g**(fn+3) = 0, g**(fi+4) = g**(fi) for n  i  2n–6. 

In view of the above defined labeling pattern we have vg(1) = 
2

13n −
, vg(0) = 

2

33n −
, fg(0) = n–1 and fg(1) = n–1. 

Then |vg(0)−vg(1)|  1 and |fg(0)−fg(1)|  1. Thus DTn is the face edge sum divisor cordial graph for n  1 (mod 4) and n > 5. 

Sub Case 5.2 : n  2 (mod 4) 

  g(e1) = 4n–4, g(e2) = 4n–2, g(e3) = 4n–3, g(e4) = 4n–1, g(ei+4) = g(ei)+4, for 1  i  n–5, g(e2n–1) = 2n–1, g(e2n) = 2n+1, 

g(e2n+1) = 2n, g(e2n+2) = 2n+2, g(ei+4) = g(ei)+4, for 2n–1  i  4n–8, g(e3n–3+i) = i, for 1  i  2n–2.  

Then induced vertex labels are g*(v1) = 1, g*(v2i) = 1, for 1  i  
2

2n −
, g*(v2i+1) = 0, for 1  i  

2

2n −
 and g*(vn) = 

0, g*(ui) = 1, for 1  i  n–1, g*(wi) = 0, for 1  i  n–1. 

Also the induced face labels are g**(f1) = 1, g**(f2) = 1, g**(f3) = 0, g**(f4) = 0, g**(fi+4) = g**(fi) for 1  i  n–5, 

g**(fn) = 0, g**(fn+1) = 0, g**(fn+2) = 1, g**(fn+3) = 1, g**(fi+4) = g**(fi) for n  i  2n–6. 

In view of the above defined labeling pattern we have vg(1) = 
2

23n −
, vg(0) = 

2

23n −
, fg(0) = n–1 and fg(1) = n–1. 

Then |vg(0)−vg(1)|  1 and |fg(0)−fg(1)|  1. Thus DTn is face edge sum divisor cordial graph for n  2 (mod 4) and n > 5. 

Subcase 5.3: n  3 (mod 4) 

  g(e1) = 4n–3, g(e2) = 4n–1, g(e3) = 4n–2, g(e4) = 4n, g(ei+4) = g(ei)+4, for 1  i  n–6, g(en–1) = 5n–5, g(e2n–1) = 2n–1, g(e2n) 

= 2n+1, g(e2n+1) = 2n, g(e2n+2) = 2n+2, g(ei+4) = g(ei)+4, for 2n–1  i  4n–8, g(e3n–3+i) = i, for 1  i  2n–2.  

Then induced vertex labels are g*(v2i–1) = 0, for 1  i  
2

1n −
, g*(v2i) = 1, for 1  i  

2

3n −
, g*(vn–1) = 0 and g*(vn) = 

1, g*(ui) = 1, for 1  i  n–1, g*(wi) = 0, for 1  i  n–1. 

Also the induced face labels are g**(f1) = 0, g**(f2) = 0, g**(f3) = 1, g**(f4) = 1, g**(fi+4) = g**(fi) for 1  i  n–6,  
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g**(fn–1) = 1, g**(fn) = 1, g**(fn+1) = 1, g**(fn+2) = 0, g**(fn+3) = 0, g**(fi+4) = g**(fi) for n  i  2n–7, g**(f2n–2) = 0. 

In view of the above defined labeling pattern we have vg(1) = 
2

33n −
, vg(0) = 

2

13n −
, fg(0) = n–1 and fg(1) = n–1. 

Then |vg(0) − vg(1)|  1 and |fg(0) − fg(1)|  1. Thus DTn is the face edge sum divisor cordial graph for n  3 (mod 4) and n > 5. 

 Therefore, the graph DTn is a face edge sum divisor cordial graph for all n  2 and n   0(mod 4). 

 

Illustration 2.7 DT5 and its face edge sum divisor cordial labelling are shown in Figure 2.7 

 

 

 

 

 

 

 

 
Fig. 2.7 

 

Theorem: 2.8 The graph S(K1,n) is the total face edge sum divisor cordial graph for n  2. 

Proof. 

Let v,v1,…,vn be the vertices of K1,n. Let G = S(K1,n). Then v,v1,,…,vn, v, 1v ,…, nv  are the vertices, e1,e2,…,e3n  are 

the edges and f1,f2,…,fn–1 are the interior faces of G, where ei = vvi, en+i = viv and e2n+i = v iv  for 1  i  n and fi = vvivvi+1v 

for 1  i  n–1. Then |V(G)| = 2n+2, |E(G)| = 3n and |F(G)| = n–3.  

Define g : E(G) → {1, 2, …, 3n} as follows 

For n  0(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 1, g*(vi) = 0, for 1  i  n, g*( iv ) = 1, if i is odd and g*( iv ) = 0, if 

i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

4n +
, vf(0) = 

2

3n
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 
2

3n
and  (vg(1) + fg(1)) = 1

2

3n
+ . Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  0(mod 4). 

For n  1(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 1, g*(vi) = 0, for 1  i  n, g*( iv ) = 0, if i is odd and g*( iv ) = 1, if 

i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

3n +
, vf(0) = 

2

13n +
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 
2

13n +
and  (vg(1) + fg(1)) = 

2

13n +
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  1(mod 4). 

For n  2(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 0, g*(vi) = 0, for 1  i  n, g*( iv ) = 1, if i is odd and g*( iv ) = 0, if 

i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

2n +
, vf(0) = 

2

23n +
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 1
2

3n
+ and  (vg(1) + fg(1)) = 

2

3n
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  2(mod 4). 

1
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For n  3(mod 4) 

  g(ei) = 2i, for 1  i  n–1, g(en) = 2n+1, g(en+i) = 2i–1, for 1  i  n and g(e2n+1) = 2n. 

  g(ei) = i, for 2n+2  i  3n. 

Then induced vertex labels are g*(v) = 0, g*(v) = 1, g*(vi) = 0, for 1  i  n–1, g*(vn) = 1,  

g*( 1v ) = 1, g*( 12iv +
 ) = 0, for 1  i  

2

1n −
 and g*( 2iv ) = 1, for 1  i  

2

1n −
. 

Also, the induced face labels are g**(fi) = 1, 1  i  n–2 and g**(fn–1) = 0. 

In view of the above defined labeling pattern we have vf(1) = 
2

3n +
, vf(0) = 

2

33n −
, fg(0) = 1 and fg(1) = n–2. 

Thus (vg(0) + fg(0)) = 
2

13n −
 and  (vg(1) + fg(1)) = 

2

13n −
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  3(mod 4). 

Hence the, graph S(K1,n) is the total face edge sum divisor cordial graph for n  2. 

 

Illustration 2.8 The graph S(K1,4) and its total face edge sum divisor cordial labelling is shown in Figure 2.8. 

 

 

 

 

 

 

 
Fig. 2.8 

 

Theorem: 2.9 The graph S(Pn) is the total face edge sum divisor cordial graph for n  2. 

Proof 

Let v1, v2,…,vn be the vertices of Pn. Let G = S(Pn). Then v1, v2, …,vn, 1v , 2v , …, nv  are the vertices, e1,e2,…,e3n–3   

are the edges and f1,f2,…,fn–2 are the interior faces of G, where ei = vvi, en+i = viv and e2n+i = v iv  for 1  i  n and fi = 

vvivvi+1v for 1  i  n–1. Then |V(G)| = 2n, |E(G)| = 3n–3 and |F(G)| = n–2. Define g : E(G) → {1, 2, …, 3n–3} as follows 

For n  0(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 1, g*(vi) = 0, for 1  i  n, g*( iv ) = 1, if i is odd and g*( iv ) = 0, if 

i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

4n +
, vf(0) = 

2

3n
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 
2

3n
and  (vg(1) + fg(1)) = 1

2

3n
+ . Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  0(mod 4). 

For n  1(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 1, g*(vi) = 0, for 1  i  n, g*( iv ) = 0, if i is odd and g*( iv ) = 1, if 

i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

3n +
, vf(0) = 

2

13n +
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 
2

13n +
and  (vg(1) + fg(1)) = 

2

13n +
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  1(mod 4). 

For n  2(mod 4) 

  g(ei) = 2i, for 1  i  n, g(en+i) = 2i–1, for 1  i  n and g(ei) = i, for 2n+1  i  3n. 

Then induced vertex labels are g*(v) = 1, g*(v) = 0, g*(vi) = 0, for 1  i  n, g*( iv ) = 1, if i is odd and g*( iv ) = 0, if 

1

1
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i is even. Also, the induced face labels are g**(fi) = 1, 1  i  n–1. 

In view of the above defined labeling pattern we have vf(1) = 
2

2n +
, vf(0) = 

2

23n +
, fg(0) = 0 and fg(1) = n–1. 

Thus (vg(0) + fg(0)) = 1
2

3n
+ and  (vg(1) + fg(1)) = 

2

3n
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(K1,n) is the total face edge sum divisor cordial graph for n  2(mod 4). 

For n  3(mod 4) 

  g(ei) = 2i, for 1  i  n–1, g(en) = 2n+1, g(en+i) = 2i–1, for 1  i  n, g(e2n+1) = 2n and g(ei) = i, for 2n+2  i  3n. 

Then induced vertex labels are g*(v) = 0, g*(v) = 1, g*(vi) = 0, for 1  i  n–1, g*(vn) = 1,  

g*( 1v ) = 1, g*( 12iv +
 ) = 0, for 1  i  

2

1n −
 and g*( 2iv ) = 1, for 1  i  

2

1n −
. 

Also, the induced face labels are g**(fi) = 1, 1  i  n–2 and g**(fn–1) = 0. 

In view of the above defined labeling pattern we have vf(1) = 
2

3n +
, vf(0) = 

2

33n −
, fg(0) = 1 and fg(1) = n–2. 

Thus (vg(0) + fg(0)) = 
2

13n −
 and  (vg(1) + fg(1)) = 

2

13n −
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus S(Pn) is the total face edge sum divisor cordial graph for n  3(mod 4). 

Hence graph S(Pn) is the total face edge sum divisor cordial graph for n  2. 

 

Illustration 2.9 The graph S(P5) and its total face edge sum divisor cordial labelling is shown in Figure 2.9 

 

 

 

 

 

 
Fig. 2.9 

Theorem: 2.10 The graph DTn is total face edge sum divisor cordial labelling for n  2. 

Proof. 

Let v1,v2,…,vn be the successive vertices of Pn. Let G be a graph DTn. Then v1,v2,…,vn, u1,u2,…,un–1 and w1,w2,…,w n–1 are 

vertices, e1,e2,…,e5n–5 are edges and f1,f2,…,f2n–2 are the interior faces of G. ei = vivi+1, for 1  i  n–1, en–1+2i–1  = viui, for              

1  i  n–1, en–1+2i  = uivi+1, for 1  i  n–1, e3n–3+2i–1  = viwi, for 1  i  n–1, e3n–3+2i  = wivi+1, for 1  i  n–1 and fi = eien+ien+i–1 for 

1  i  n–1 and fn–1+i = eie2n+i–1e2n+i–2 for 1  i  n–1. Then |V(G)| = 3n–2, |E(G)| = 5n–5 and |F(G)| = 2n–2.  

Define g : E(G) → {1, 2, …, 5n–5} as follows. 

Case 1: n = 2 

  g(e1) = 4, g(e2) = 1, g(e3) = 2, g(e4) = 3 and g(e5) = 5. 

Then induced vertex labels are g*(v1) = 1, g*(v2) = 0, g*(u1) = 0 and g*(w1) = 1. 

Also, the induced face labels are g**(f1) = 0 and g**(f2) = 1. 

In view of the above defined labeling pattern we have vg(1) = vg(0) = 2 and fg(1) = fg(0) = 1. 

Thus (vg(0) + fg(0)) = 3 and  (vg(1) + fg(1)) = 3. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Therefore graph DT2 is the total face edge sum divisor cordial graph. 

Case 2: n = 3 

  g(e1) = 1, g(e2) = 3, g(e3) = 2, g(ei+1) = g(ei)+2, for i = 3,4,5, g(e7) = 5, g(ei+1) = g(ei)+2, for i = 7,8 and g(e10) =10. 

Then induced vertex labels are g*(vi) = 1, for i = 1,2, g*(v3) = 0, g*(ui) = 1, for i = 1,2, g*(w1) = 1 and g*(w2) = 0. 

Also the induced face labels are g**(fi) = 0, for i = 1,2,3 and g**(f4) = 1. 

In view of the above defined labeling pattern we have vg(1) = 5, vg(0) = 2 and fg(1) = 1 and fg(0) = 3. 

Thus (vg(0) + fg(0)) = 5 and  (vg(1) + fg(1)) = 6. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus graph DT3 is the total face edge sum divisor cordial graph. 

Case 3: n = 4 

  g(e1) = 1, g(e2) = 2, g(e3) = 3, g(e4) = 6, g(ei+1) = g(ei)+2, for i = 4,5, g(e7) = 5, g(e8) = 12, g(e9) = 14, g(e10) = 7, g(e11) = 9,  

g(e12) = 4, g(e13) = 11,  g(ei+1) = g(ei)+2, for 13,14. 

Then induced vertex labels are g*(vi) = 1, for 1  i  4,  g*(u1) = g*(w1) = 1, g*(u2) = g*(w2) = 0 and g*(u3) = g*(w3) = 1. 

Also, the induced face labels are g**(fi) = 0, for 1  i  6. 
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In view of the above defined labeling pattern we have vg(1) = 8, vg(0) = 2, fg(1) = 0 and fg(0) = 6. 

Thus (vg(0) + fg(0)) = 8 and  (vg(1) + fg(1)) = 8. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus graph DT4 is the total face edge sum divisor cordial graph. 

Case 4: n > 4.   

Subcase 4.1: n  0 (mod 4) 

  g(ei) = 2i–1, for 1  i  
2

2n −
, g(

2

ne ) = 2, g(ei+1) = 2i–1, for 
2

n
  i  n–2, g(en–1+i) = 2i+4, for 1  i  n–1,  

  g(e2n–1) = 2n–3, g(en+i) = 2i+4, for n  i  2n–3, g(e3n–3+i) = 2n–3+2i, for 1  i  n–2, g(e4n–4) = 4,  

  g(e2n–2+i) = 2i–3, for 2n–1  i  
2

65n −
, g(ei) = i, for 

2

89n −
  i  5n–5. 

Then induced vertex labels are g*(vi) = 1, for 1  i  
2

2n +
, g*(vi) = 0, for 

2

4n +
  i  n–1, g*(vn) = 1,  

g*(ui) = 1, for 1  i  
2

2n −
, g*(ui) = 0, for  i = 

2

n
, g*(ui) = 1, for 

2

2n +
  i  n–1, 

g*(wi) = 1, for 1  i  
2

2n −
, g*(wi) = 0, for i = 

2

n
, g*(wi) = 1, for i = 

2

2n +
, g*(wi) = 0, for 

2

4n +
  i  n–1. 

Also the induced face labels are g**(fi) = 0, for 1  i  
2

3n
 and g**(fi) = 1, for 

2

23n +
  i  2n–2. 

In view of the above defined labeling pattern we have vg(1) = 2n, vg(0) = n–2, fg(0) = 
2

3n
 and fg(1) = 

2

4n −
. 

Thus (vg(0) + fg(0)) = 
2

45n −
 and  (vg(1) + fg(1)) = 

2

45n −
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus the graph DTn is the total face edge sum divisor cordial graph for n  0 (mod 4) and n > 4. 

Subcase 4.2: n  1,3 (mod 4) 

g(ei) = 2i–1, for 1  i  n–1, g(en–1+i) = 2i, for 1  i  2n–2, g(e3n–3+i) = 2n–3+2i, for 1  i  n–1, g(ei) = i, for 4n–3  i  5n–5.  

Then induced vertex labels are g*(vi) = 1, for 1  i  
2

1n +
, g*(vi) = 0, for 

2

3n +
 i  n,   

g*(ui) = 1, for 1  i  n–1, g*(wi) = 1, for 1  i  
2

1n −
, g*(wi) = 0, for 

2

1n +
  i  n–1. 

Also the induced face labels are g**(fi) = 0, for 1  i  
2

33n −
 and g**(fi) = 1, for 

2

13n −
  i  2n–2. 

In view of the above defined labeling pattern we have vg(1) = 2n–1, vg(0) = n–1, fg(0) = 
2

33n −
 and fg(1) = 

2

1n −
. 

Thus (vg(0) + fg(0)) = 
2

55n −
 and  (vg(1) + fg(1)) = 

2

35n −
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  

Thus the graph DTn is the total face edge sum divisor cordial graph for n  1,3 (mod 4) and n > 4. 

Sub Case 4.3: n  2 (mod 4) 

  g(ei) = 2i–1, for 1  i  n–2, g(en–1) = 5n–6, g(en–1+i) = 2i, for 1  i  2n–4, g(e3n–4) = 5n–9, g(e3n–3) = 5n–8,  

  g(e3n–3+i) = 2n–5+2i, for 1  i  n–2, g(ei) = i–3, for 4n–4  i  5n–7. g(e5n–6) = 5n–7, g(e5n–5) = 5n–5.  

Then induced vertex labels are g*(vi) = 1, for 1  i  
2

n
, g*(vi) = 0, for 

2

2n +
 i  n,   

g*(ui) = 1, for 1  i  n–2, g*(un–1) = 0, g*(wi) = 1, for 1  i  
2

2n −
, g*(wi) = 0, for 

2

n
  i  n–2, g*(wn–1) = 1. 

Also the induced face labels are g**(fi) = 0, for 1  i  
2

3n
 and g**(fi) = 1, for 

2

23n +
  i  2n–2. 

In view of the above defined labeling pattern we have vg(1) = 2n–2, vg(0) = n, fg(0) = 
2

43n −
 and fg(1) = 

2

n
. 

Thus (vg(0) + fg(0)) = 
2

45n −
 and  (vg(1) + fg(1)) = 

2

45n −
. Then | (vg(0)+fg(0)) – (vg(1)+fg(1)) |  1.  
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Thus the graph DTn is the total face edge sum divisor cordial graph for n  2 (mod 4) and n > 4. Therefore, the graph DTn 

is the total face edge sum divisor cordial graph for all n  2. 

 

Illustration 2.10 The graph DT4 and its total face edge sum divisor cordial labelling are shown in Figure 2.10.  

 

 

 

 

 

 

 

 
Fig. 2.10 

3. Conclusion  
This paper discusses some new families of edge sum divisor cordial graphs, face edge sum divisor cordial graphs and total 

face edge sum divisor cordial graphs. 
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