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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| = g, 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 B-valuation of graph G. Initially, Rosa named the above-defined labelling as p-valuation,
but Golomb[7] renamed P - 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 alb.
If a does not divide b, then we denote at b.

Definition 1.2 Let G = (V(G), E(G)) be a simple graph and f : V(G)—>{1,2,...,|JV(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 |e:(0)—er(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 O otherwise where a1,a.,..., 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(a;)+f(az)+...+f(as) and 0 otherwise where aj,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(br) and 0 otherwise, where by,bo,...,
b: 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 O otherwise where aj,ay,...,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(b;) and 0 otherwise,
where by,bo,...,b; 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 H, admits an edge sum divisor cordial labelling for n
>3.

Proof. LetVv,vi,va,...,von be vertices and es,e»,...,e3n be edges of Helm H,, where v is the apex vertex in H,. Gy denotes the graph,
which is obtained by switching of a vertex v of Hn. Let G be a graph G,, . Now vy,vz,...,v2n be vertices and ey,es,....es be edges of

G, , where ei = vvpifori=1,2,...,n, eni = Viviss for i = 1,2,...,n-1, €2y = Vavi and eznsi = Vivsifor i =1,2,...,n.

Then |V(G)| = 2n+1 and |E(G)| = 3n. Definef: E(G) — {1,2,..., [E(G)|} as follows.
f(ei) = 2i-1, for 1 <i <n, f(ensi) = 2i, for 1 <i < n, f(ean+i) = 2n+i, for1 <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

frvy =0, fori<i< 2L fxv )=l fori<is<
2 T+i

=
[REN

N ‘

(Vi) = 1, for 1 <i < “T” and F*(v,., )=0 forl<i< ”T_l
TH
For nis odd f*(voi1) =0, for 1 <i<nand f*(vz) =1,for1<i<n
For n is even

N ofrva) =1 fori<i< X fr(vman) =1 forl<i< -~

*(v2ii1) =0,for1<i<
(Vzi-) 2 2 2

, P*(Vnei) =0, for 1 <i <

NS

In view of the above-defined labelling pattern, we have v¢(1) = n+1 and v¢(0) = n, when n is even. Then | v#(0) — v#(1) | < 1.
vi(1) = n and v¢(0) = n+1, when n is odd. Then | v¢(0) — v¢(1) | < 1.
Thus, the graph obtained by switching of an apex vertex in Helm H, admits an edge sum divisor cordial labelling for n > 3.

[llustration 2.1 The switching of an apex vertex in Helm H. 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 CH, admits an edge sum divisor cordial
labelling for n > 3.
Proof. Let v,v1,Va,...,V2n be vertices and e1,ez,...,ean be edges of Closed Helm CH,, where v is the apex vertex in CH,. Gy denotes
the graph, which is obtained by switching of a vertex v of CH,. Let G be a graph G,,. Now v,Va,...,v2, be vertices and ey, e,

esnbe edges of G, , whereei =vvpifori=1,2, ..., n, eni = vivin fori =1, 2, ..., n-1, €20 = VqV1, €2n+i = ViVsi fOr i=
1,2,...,0, €3n+i = VsiVinsizs TOr i =1,2,...,n—1 and esn = Vonvns1. Then [V(G)| = 2n+1 and |E(G)| = 4n.

Definef: E(G) — {1,2,..., |E(G)|} as follows.
f(e) =2i-1,for1 <i<n, f(ensi) =2i,for1 <i<n
f(e2n+i) = 2n+2i-1, for 1 <i < nand f(esni) = 2n+2i, for 1 <i<n
Then induced vertex labels are f*(v) = 0, if nis odd and f*(v) = 1, if n is even
f*(vi) =0,for1<i<nand f*(vn+i) =1, for 1 <i<n
In view of the above-defined labelling pattern, we have vi(1) = n+1 and v¢0) = n, when n is even. Then | v¢(0) — v¢(1) | < 1.
vi(1) = n and v¢(0) = n+1, when n is odd. Then | v¢(0) — v¢(1) | < 1.
Thus, the graph obtained by switching of an apex vertex in Closed Helm CH, admits an edge sum divisor cordial
labelling for n > 3.

[llustration 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.

Theorem 2.3 The graph obtained by duplication of an arbitrary vertex of C, admits edge sum divisor cordial graph for all n >3
andn # 1(mod 4).

Proof. Let v1,vz,...,vy be vertices and ei,e»,...,en be an edge of cycle C,. Let G be the graph obtained by duplicating an arbitrary
vertex of C,. Without loss of generality, let this vertex be v, and the newly added vertex be v, .

Let vy, Va2, ..., Vo, V,, be vertices and ey, e, ..., €, €', €” be an edges of G, where e; = vivisi for i = 1,2,...,n-1, en = VaVi, € = Va V,,
and e"” =Vv2V,. Then [V(G)| = n+1 and |E(G)| = n+2.
To define f: E(G) — {0, 1}, three cases are to be considered.
Casel:n=3
f(e1) =1, f(e2) = 3, f(es) = 2, f(e') = 4 and f(e") = 5.
Then induced vertex labels are f*(vi) = 1, f*(v2) = 0, f*(vs) = L and f*(v, ) = 0.

In view of the above-defined labelling pattern, we have vi(0) = v¢(1) = 2. Then |v¢#(0) — v#(1)| < 1.
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Thus the graph obtained by duplication of an arbitrary vertex of cycle Cs is an edge sum divisor cordial graph.
Case2:n=4
f(er) = 1, f(e2) = 3, f(es) = 2, f(es) = 4, f(e') =5 and f(e") = 6.
Then induced vertex labels are f*(v,,) = 0, f*(v1) = 1, f*(vs) =0 and f*(v2) =1, for 1 <i<2
In view of the above-defined labelling pattern, we have vi(1) = v¢(0)+1 = 3. Then |v+(0) — v¢(1)| < 1.
Thus the graph obtained by duplication of an arbitrary vertex of cycle C4 is an edge sum divisor cordial graph.
Case3:n>4
Sub Case 3.1: n=0 (mod 4)
f(e1) = 1, f(e2) =3, f(es) = 2, f(ea) = 4, f(eira) = f(€i)+4, for L <i<n-—4, f(e) = n+1 and f(e") = n+2.

Then induced vertex labels are f*(v/,) = 0, f*(v1) = 1, f*(v2i1) =0, for 2<i < g and f*(vy) =1, for 1 <i <

NS

In view of the above-defined labelling pattern, we have vi(1) = v¢(0)+1 = n—;r2 . Then |v#(0) — v#(1)| < 1.

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cy 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 Cnfor n=1 (mod 4) by Theorem 1.1.

Thus the graph obtained by duplication of an arbitrary vertex of cycle C, 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(es) = 2, f(es) = 4, f(eira) = f(ei)+4, for 1 <i<n -5, f(en) = n, f(e') = n+1l and f(e") = n+2.

Then induced vertex labels are f*(v,,) =0, f*(v1) = 1, f*(v2i1) =0 for2<i < % f*(va)=1forl<i< nT—Z and f*(vy) =

0. In view of the above-defined labelling pattern, we have v(0) = v¢{(1)+1 = n_w2L2 . Then |v#(0) — v¢(2)| £ 1.
Thus the graph obtained by duplication of an arbitrary vertex of cycle C, 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(es) = 2, f(es) = 4, f(eira) = f(ei)+4, for L <i<n-—4,f(e') = n+l and f(e") = n+2.
Then induced vertex labels are f*(v}) = 0, f*(v) = 0, f*(vs) = 1, f*(vai1) = 0 for 3 <i < nT+1 and f*(vz) =1

forl<i< nT—l In view of the above-defined labelling pattern, we have v¢(0) = v¢(1) = nT+1 Then |v#(0) — v¢(1)| < 1.

Thus the graph obtained by duplication of an arbitrary vertex of cycle Cy, is an edge sum divisor cordial graph, where
n=3(mod 4).

Therefore, the graph obtained by duplication of an arbitrary vertex of cycle C, is an edge sum divisor cordial graph for
alln>3such thatn # 1 (mod 4).

Illustration 2.3 The graph obtained by duplication of an arbitrary vertex of cycle C; 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 C, admits an edge sum divisor cordial graph for all
n>3andn # 0(mod 4).

Proof. Let vi,v»,...,Vi be vertices and ey,e»,...,en be an edges of cycle C,. Let G be the graph obtained by duplicating an arbitrary
edge of C. Without loss of generality, let this vertex be e;, and the newly added edge be €], where e/ = v; v, .

Let vy, vz, ..., Vo, Vi, V, beverticesand ey, e, ..., ey, €], €', € be an edges of G, where e; = vivia fori = 1,2,...,n-1, en = Vqvy, €' =
vV, and e” =vzV,. Then [V(G)| = n+1 and |[E(G)| = n+2. To define f: E(G) — {0, 1}, two cases are to be considered.

Casel:n=3
f(e) = 1, f(e2) = 3, f(e3) = 2, f(e") = 4, f(e] ) = 6 and f(e”) = 5.
Then induced vertex labels are f*(vi) = 1, f*(v2) = 1, f*(v3) = 0, f*(v;) = L and f*(v,) = 0.
In view of the above-defined labelling pattern, we have vi(1) = v¢(0)+1 = 3. Then |v¢#(0) — v¢(1)| < 1.
Thus the graph obtained by duplication of an arbitrary edge of cycle Cs is an edge sum divisor cordial graph.
Case2: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 C,for n = 0(mod 4) by Theorem 1.1. Thus the graph obtained by duplication of an arbitrary edge of cycle C; is an edge
sum divisor cordial graph, where n =0 (mod 4).

Sub Case 2.2: n=1 (mod 4)
f(er) = 1, f(e2) = 3, f(e3) = 2, f(eq) = 4, f(ei+a) = f(ei)+4, for 1 <i<n—4,f(e") =n+1, f(e;) = n+2 and f(e") = n+3.
Then induced vertex labels are f*(v;) = 0, f*(v,) = 0, f*(v) = 1, *(v2i1) =0, for 2 <i < nTJrl and f*(vz) = 1,

forl<i< nT—l . In view of the above-defined labelling pattern, we have v#(0) = v¢(1)+1 = nT+3 . Then |vf(0) — v¢(1)| £ 1.
Thus the graph obtained by duplication of an arbitrary edge of cycle C, is an edge sum divisor cordial graph, where n
=1 (mod 4).
Sub Case 2.3: n=2 (mod 4)
f(er) = 1, f(e2) = 3, f(e3) = 2, f(eq) = 4, f(eira) = f(ei)+4, for L <i<n—4,f(e') = n, f(e]) = n+3 and f(e") = n+2.

Then induced vertex labels are f*(v;) = 0, f*(v,) = 0, f*(v1) = 1, f*(v2i1) = 0, for 2<i < % and f*(va) = 1, forl<

i < —. In view of the above-defined labelling pattern, we have v¢(0) = vi(1) = % Then |v#(0) — ve(1)| < 1.

n

2
Thus the graph obtained by duplication of an arbitrary edge of cycle C, 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(es) = 2, f(ea) = 4, f(eira) = f(ei)+4, for L <i<n—4, f(e') = n, f(e]) = n+3 and f(e") = n+2.

Then induced vertex labels are f*(v;) = 0, f*(v,) =1, *(v1) = 1, *(v2i1) =0, for2<i < nT—l and f*(va) =1, for

1<i< nT—l In view of the above-defined labelling pattern, we have v¢(1) = v¢(0)+1 = nT+3 . Then |vf(0) — v¢(1)| < 1.

Thus the graph obtained by duplication of an arbitrary edge of cycle C, is an edge sum divisor cordial graph, where n
=3 (mod 4).
Therefore, the graph obtained by duplication of an arbitrary edge of cycle C, 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 C; 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 C, admits face edge sum divisor cordial labelling for n > 5 such thatn # 2 (mod
4).
Proof.

Let v1,va,...,vnh be the successive vertices of C,. Gy denotes the graph, which is obtained by switching of a vertex v of Ci.
Without loss of generality, let the switched vertex be vi. Let G be a graph G, . Then vi,va,...,vy are vertices, e1,€q,...,en s are

edges and fy,f,..., foa are the interior faces of G. ej = ViVisp, for 1 <i < n-3, ena+i = Vis1Visg, for 1 <i<n-2 and fi = eieno+i €in
for 1 <i<n-4. Then [V(G)| =n, |E(G)| = 2n-5 and |F(G)| = n—4.
Defineg: E(G) — {1,2,..., [E(G)|} as follows.

Casel:n=5
g(e) = 2, g(e2) = 1, g(es) = 3, g(es) = 5 and g(es) = 4.
Then induced vertex labels are g*(v1) = 0, g*(v2) = 0, g*(v3) = 1, g*(v4) = 1 and g*(vs) =1.
Also, the induced face labels are g**(f;) = 1, if i is odd and g**(fi) = O, if i is even.
In view of the above defined labeling pattern we have vg(1) = vg(0)+1 = 3 and fy(1) = 1, f((0) = 0
Then |vg4(0) — vg(1)| < 1 and [fy(0) — f4(1)] < 1. Switching of any vertex in cycle Cs is face edge sum divisor cordial graph.
Case2:n>5.

Subcase 2.1 : n=0 (mod 4)
g(e1) = 2, g(ez2) = 1 and g(ei+2) = g(ei)+2, for 1 <i <n-5, g(en2) = n-3, g(en2+) = g(ens)+i, for 1 <i<n-3.

o

Then induced vertex labels are g*(v1) = 1, g*(v2) =0, g*(v3) = 1, g*(V2i1) =0, for3<i < % g*(va) =1, for2<i< nT—Z an
g*(vn) = 0. Also the induced face labels are g**(f;)) = 1, if i is odd and g**(fi) = 0, if i is even.
In view of the above defined labeling pattern we have vq(1) = v4(0) = % and fy(1) = f4(0) = n_;4

Then |vg(0) — vg(1)| < 1 and [fg(0) — fy(1)| < 1.
Switching of any vertex in cycle C, is face edge sum divisor cordial graph for n=0 (mod 4).
Subcase 2.2: n=1 (mod 4)
gle) = 2, g(e2) = 1 and g(eis2) = g(e)+2, for 1 < i < n-5, g(en2) = n-2, g(en1) = N, g(en) = n-1 and g(en+) =
g(en2+)+2, forl <i<n-5.

Then induced vertex labels are g*(v1) = 0, g*(v2) = 0, g*(vs) =1, g*(v2i-1) =0, for 3 <i < nT—l g*(v2)=1,for2<i< nT—l
and g*(vn) = 1. Also, the induced face labels are g**(f;) = 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 = n7+1 and fy(1) = fy(0)+1 = n-

N ‘
w

Then |vg(0) — vg(1)] < 1 and |fy(0) — fy(1)] < 1.
Switching of any vertex in cycle C, 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 C, for n = 2 (mod 4) by

Theorem 1.1. Thus switching of any vertex in cycle C, 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(en2) = n-2, g(en2+) = n—2+i, for 1 <i<n-3.
n —

[EEN

Then induced vertex labels are g*(v1) = 1, g*(v2) = 0, g*(v2i1) =0, for 2 <i < nTJrl and g*(vai) =1for2<i<

N ‘

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

In view of the above defined labeling pattern we have v4(0) = vg(1)+1 = n7+1 and fq(0) = fy(1)+1 = n-

N ‘
w

Then |vg(0) — vg(1)| < 1 and |fg(0) — f5(1)| < 1.
Switching of any vertex in cycle C, is face edge sum divisor cordial graph for n = 3 (mod 4).
Therefore, the switching of any vertex in cycle C, is face edge sum divisor cordial graph for all n > 3 such that n# 2(mod 4).

[llustration 2.5 Switching of any vertex in cycle Cg and its face edge sum divisor cordial labelling is shown in Figure 2.5.

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

Let vi, Vo, ..., vn, be the vertices of path P,. vi1 and v, are pendent vertex of path P,. Without loss of generality, let the
switched vertex be vi. The graph G is obtained by switching of a pendent vertex vi in path Py.

The v1,Va,...,vq are vertices, e1,€z,...,e2n4 are edges and f,fo,...,fn_3 are the interior faces of G. ej = vivisp, for 1 <i<n-2, en-
2+ = Vis1Visg, for 1 <i <n-2 and fi = ejeno+i v for 1 <i <n-3. Then |V(G)| = n, |[E(G)| = 2n—4 and |F(G)| = n-3.
Defineg: E(G) — {1,2,..., [E(G)|} as follows.

Casel:n=4
g(e1) =1, g(e2) = 2, g(es) =4 and g(es) = 3.
Then induced vertex labels are g*(v1) = 0, g*(v2) = 1, g*(vs) = 1 and g*(va) = 0.
Also, the induced face labels are g**(f1) = 1.
In view of the above defined labeling pattern we have v4(1) = v4(0) = 2 and fy(1) = 1, f4(0) = 0.
Then |vg4(0) — vg(1)| < 1 and [fy(0) — fy(1)| < 1.
Thus switching of a pendent vertex in path P, is face edge sum divisor cordial graph.

Casel:n=5

g(e) = 1, g(e2) = 2, g(es) = 3, g(es) = 4, g(es) = 5 and g(ee) = 6.
Then induced vertex labels are g*(vi) = 1, g*(v2) = 1, g*(v3) = 1, g*(v4) = 0 and g*(vs) = 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 fy(1) = fy(0) = 1.
Then |vg(0) — vg(1)] < 1 and |fy(0) — fy(1)] < 1.
Thus switching of a pendent vertex in path Ps is face edge sum divisor cordial graph.
Case2:n>5.

Subcase 2.1 : n=0 (mod 4)
g(e1) =1, g(e2) = 2, and g(ei+2) = g(ei)+2, for1 <i<n-4.
g(en1) =n, g(en) =n—1 and g(en+) = g(eno+i)+2, for1 <i<n-—4.

Then induced vertex labels are g*(vi) = 0, g*(v2) = 1, g*(vai) =1, for 2<i < % and g*(v2i) =0, for2<i <

NS

Also, the induced face labels are g**(f;) = 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) = v4(0) = % and fy(1) = fy(0)+1 = nT—Z
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Then |vg(0) — vg(1)] £ 1 and |fy(0) — fy(1)] < 1.
Thus switching of a pendent vertex in path P, is face edge sum divisor cordial graph for n =0 (mod 4).
Subcase 2.2: n=1 (mod 4)

g(ej) =i, forl<i<2n-4.

Then induced vertex labels are g*(vi) = 1, g*(v2) = 1, g*(v2iir) = 1, for2<i < nT—l , 0*(v2)=0,for2<i< nT—l and g*(vn) =
0.
Also, the induced face labels are g**(fi) = 1, if i is odd and g**(f;) = 0, if i is even.

In view of the above defined labeling pattern we have vg(1) = v¢(0)+1 = nT+1 and fy(1) = f4(0) = n_;Z
Then |vg(0) — vg(1)] < 1 and |fy(0) — fy(1)] < 1.
Thus switching of a pendent vertex in path P, 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 P, for n =2 (mod 4) by
Theorem 1.1. Thus switching of a pendent vertex in path P, does not admit face edge sum divisor cordial labelling for n = 2
(mod 4).
Sub Case 2.4: n= 3 (mod 4)
g(ej) =i, forl<i<2n-4.

Then induced vertex labels are g*(v1) = 0, g*(v2) = 1, g*(v2i1) = 1, for2<i < nT—l and g*(v2)) =0, for2 <i < nT—l and
g*(vn) = 0.
Also, the induced face labels are g**(f;) = 1, if i is odd and g**(f;) = 0, if i is even.

In view of the above defined labeling pattern we have v4(0) = vg(1)+1 = nT+1 and fy(1) =f4(0) = nT—S
Then |vg(0) — vg(1)] < 1 and |fy(0) — fy(1)] < 1.
Switching of a pendent vertex in path Py, is face edge sum divisor cordial graph for n = 3 (mod 4).
Therefore, the switching of a pendent vertex in path P, is face edge sum divisor cordial graph for all n > 4 such that n
# 2 (mod 4).

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

7 8
Fig. 2.6

Theorem: 2.7 The graph DT, is face edge sum divisor cordial labelling for n > 2 and n # 0(mod 4).
Proof.

Let vi,v2,...,vn be the successive vertices of Pn. Let G be a graph DTy. Then va,Va,. .., Vi, Ug,Uz,...,Un1 and Wq,Wo,...,W 1 are
vertices, €1,€2,...,esn-5 are edges and fi,f,...,fon2 are the interior faces of G. ej = vivis, for 1 < i < n-1, en142i1 = Vili, for
1<i<n-1, ena+2i = UVis, for 1 <i<n-1, e3ns+2i1 = Viwi, for 1 <i<n-1, €3, 3+2i = WiVis1, for 1 < i < n-1 and fi = ejen+ien+is for
1 <i<n-1and fri1+i = eieanvii€an+i2 for 1 <i <n-1. Then |V(G)| = 3n-2, |E(G)| = 5n-5 and |F(G)| = 2n-2.

Defineg: E(G) — {1, 2, ..., 5n-5} as follows.

Casel:n=2
g(e1) = 1, g(e2) = 3, g(es) = 5, g(e4) = L and g(es) = 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) = v¢(0) = 2 and fy(1) = fy(0) = 1.
Then |vg4(0) — vg(1)| < 1 and |fg(0) — f4(1)| < 1. Therefore the graph DT is face edge sum divisor cordial graph.
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Case2:n=3
g(e1) =9, g(e2) = 10, g(es) =5, g(es) =7, g(es) = 6, g(es) = 8, g(eirs) =i, for L <i < 4.
Then induced vertex labels are g*(v;) =0, fori =1,2, g*(vs) =1, g*(ui) =1, fori=1,2, g*(wi) =0, fori=1.2,.
Also the induced face labels are g**(f)) = 0, for i = 1,4 and g**(f)) = 1, fori = 2,3.
In view of the above defined labeling pattern we have vg(1) = 3, v4(0) = 4, fy(1) = 2 and fy4(0) = 2.
Then |vg(0) — vg(1)| < 1 and |fy(0) — f4(1)| < 1. Thus the graph DTs 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 DT, for n = 0 (mod 4) by Theorem 1.1. Thus DT, does not
admit face edge sum divisor cordial labelling for n = 0 (mod 4). Thus the graph DT, is face edge sum divisor cordial graph for
n=0 (mod 4).

Case4:n=5

g(e1) = 17, g(e2) = 19, g(es) = 18, g(es) = 20, g(eo) = 9, g(ew) = 11, g(euw) = 10, g(ewz) = 12, g(eira) = g(ei)*4,
for 9 <i<12,g(ew+) =i, for1 <i<8.

Then induced vertex labels are g*(vaii1) = 0, for 1 <i <2, g*¥(vz)) = 1, for 1 <i <2, g*(w) =1, for 1 <i<n-1,
g*(wi) =0, for1<i<n-1.

Also the induced face labels are g**(f1)) = 0, g**(f2) = 0, g**(f3) = 1, g**(fs) = 1, g**(fs) = 1, g**(fs) = 1,
g**(f;) = 0, g**(fs) = 0. In view of the above defined labeling pattern we have vy4(1) = 7, v4(0) = 6, f4(0) = 4 and fy(1) = 4.
Then |vg(0) — vg(1)| < 1 and |fy(0) — f5(1)| < 1. Thus the graph DTs 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(es) = 4n, g(ei+a) = g(e)+4, for 1 <i < n-5, g(ean1) = 2n-1, g(ean) = 2n+1,

g(ezn+1) = 2N, g(e2n2) = 2n+2, g(ei+a) = g(ei)+4, for 2n-1 < i <4n-8, g(esns+) =i, for 1L <i<2n-2.

Then induced vertex labels are g*(vaii1) =0, for 1 <i < nT—l ,0*(va) =1, forl<i< nT—l and g*(vn) = 1, g*(ui) = 1,
for1<i<n-1,g*(w;)=0,forl<i<n-1

Also the induced face labels are g**(f1) = 0, g**(f2) = 0, g**(f3) = 1, g**(fs) = 1, g**(fixa) = g**(f;) for 1 <i < n-5,
g**(fn) = 1, g**(frs1) = 1, g**(frs2) = 0, g**(fres) = 0, g**(Fisa) = g**(fi) for n <i < 2n-6.

Sn-1 , Vg(0) = 3n-3 , f4(0) = n—1 and fy(1) = n-1.

Then |[vg(0)—v4(1)| £ 1 and [f4(0)—fy(1)| < 1. Thus DT, 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(es) = 4n-3, g(es) = 4n-1, g(ei+a) = g(ei)+4, for 1 <i < n-5, g(ezn-1) = 2n-1, g(ezn) = 2n+1,
g(ezn+1) = 2N, g(€2n+2) = 2n+2, g(ei+a) = g(€i)+4, for 2n-1 < i< 4n-8, g(esns+) =1, for L <i<2n-2.
n-2 , 0%(vais) =0, for 1 <i < n_;Z and g*(vn) =

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

Then induced vertex labels are g*(v1) =1, g*(va)) = 1, for 1 <i <

0,0*(u)=1,for1<i<n-1,g*(wi)=0,forl<i<n-1
Also the induced face labels are g**(fy) = 1, g**(f2) = 1, g**(f3) = 0, g**(fs) = 0, g**(fi+a) = g**(f;) for 1 <i < n-5,
g**(fn) = 0, g**(fns2) = 0, g**(Frs2) = 1, g**(Frea) = 1, g**(Fisa) = g**(fi) for n <i < 2n-6.

31-2 0= 322 £(0)=n-1and f,(1) = n-1.

Then |vg(0)—vg(1)| < 1 and |fy(0)—fy(1)] < 1. Thus DT, 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(es) = 4n-2, g(es) = 4n, g(ei+a) = g(ei)+4, for 1 <i <n-6, g(en1) = 5n-5, g(ean1) = 2n-1, g(ezn)
= 2n+1, g(ezn+1) = 2n, g(€2n+2) = 2n+2, g(€i+a) = g(ei)+4, for 2n—-1 <i < 4n-8, g(esn-3+) =1, for 1 <i <2n-2.

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

Then induced vertex labels are g*(vai-y) =0, for 1 <i < nT—l g*(va) =1, for1<i< nT—3 9*(Vn-1) = 0 and g*(vn) =

1,0%(u)=1,for1<i<n-1, g*w)=0,forl<i<n-1
Also the induced face labels are g**(f;) = 0, g**(f2) = 0, g**(fs) = 1, g**(fs) = 1, g**(fi+a) = g**(f;) for 1 < i < n-6,
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g**(fn1) = 1, g**(fn) = 1, g**(frs1) = 1, g**(fas2) = 0, g**(frs3) = 0, g**(fira) = g**(fi) for n <i <2n-7, g**(f2n2) = 0.
303 10 = 3”2_1  £5(0) = n—1 and fy(1) = n-1.

Then |vg(0) — vg(1)| < 1 and [fy(0) — f4(1)| < 1. Thus DT, is the face edge sum divisor cordial graph for n =3 (mod 4) and n > 5.
Therefore, the graph DT, is a face edge sum divisor cordial graph for alln >2 and n # 0(mod 4).

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

[llustration 2.7 DTsand its face edge sum divisor cordial labelling are shown in Figure 2.7

Fig. 2.7

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

Let V,va,...,vq be the vertices of Kyn. Let G = S'(Kyn). Then v,va,,...,va, V', V;,..., V), are the vertices, €1,€z,...,e3 are
the edges and fi,f2,...,fn1 are the interior faces of G, where ei = V'v;, ensi = Viv and ez = vV; for 1 <i<nand fi= v'vivinaV’
for 1 <i<n-1. Then |[V(G)| = 2n+2, |E(G)| = 3n and |F(G)| = n-3.

Defineg: E(G) —» {1, 2, ..., 3n} as follows
For n=0(mod 4)

g(ei) =2i, for 1 <i<n, g(ensi) =2i-1, for 1 <i<nand g(e) =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*(Vv;) =1, if i is odd and g*(Vv;) = 0, if
i is even. Also, the induced face labels are g**(f) =1, 1 <i<n-1.

In view of the above defined labeling pattern we have v¢(1) = %4 , vi(0) = 3?n , f3(0) = 0 and fy(1) = n-1.

Thus (vg(0) + f4(0)) = 3?n and (vg(1) +fy(1)) = 3?n+1. Then | (vg(0)+f4(0)) — (vg(1)+f4(1)) | < 1.

Thus S'(Kz,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(ens+) =2i-1, for1 <i<nand g(ej) =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*(Vv;) =0, ifiis odd and g*(Vv;) = 1, if
i is even. Also, the induced face labels are g**(f) =1, 1 <i<n-1.
In view of the above defined labeling pattern we have v¢(1) = n+s ;3 , vi(0) = _3n2+1 , f3(0) = 0 and fy(1) = n-1.

3n+1 3n+1

Thus (v4(0) +4(0)) = and (vg(1) + fo(1)) =

- Then | (vg(0)+fo(0)) — (vo(1)+fy(1)) [ < 1.
Thus S'(Kz,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+) = 2i-1, for 1 <i<nandg(e) =i, for 2n+1 <i < 3n.
Then induced vertex labels are g*(v') = 1, g*(v) =0, g*(vi) =0, for L <i<n, g*(Vv;) =1, ifiis odd and g*(V;) = 0, if
i is even. Also, the induced face labels are g**(f)) =1, 1 <i<n-1.

In view of the above defined labeling pattern we have v¢(1) = n—erz , vi(0) = y , f3(0) = 0 and fy(1) = n-1.

Thus (v4(0) +f4(0)) = 3?n+1 and (vg(1) +fo(1)) = %n - Then | (v4(0)+f5(0)) — (vo(1)+fg(1)) [ < 1.

Thus S'(Kz,n) is the total face edge sum divisor cordial graph for n = 2(mod 4).
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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 < nand g(ezn+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,
g5 (V) =1, g*(V,,,) =0, for 1 <i< “T‘l and g*(V, ) =1, for 1 <i < “T‘l
Also, the induced face labels are g**(f)) = 1, 1 <i < n-2 and g**(fs-1) = 0.
In view of the above defined labeling pattern we have v¢(1) = nT+3 , vi(0) = 3n_2—3 , f3(0) = 1 and fy(1) = n-2.

3n-1 3n-1

Thus (v4(0) +f4(0)) = and (vg(1) +fo(1)) =

- Then | (vg(0)+fo(0)) — (va(1)+f4(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.

Theorem: 2.9 The graph S'(P») is the total face edge sum divisor cordial graph for n > 2.
Proof

Let V1, Va,...,vq be the vertices of Pn. Let G = S'(Pn). Then vy, Vo, ...,v, V], V,, ...,V are the vertices, e1,€s,...,ean 3
are the edges and fi,f,,....fn» are the interior faces of G, where i = V'vj, ensi = viv and exwi = vV; for 1 <i<nand fi=
V'ViwisV' for 1 <i<n-1. Then |[V(G)| = 2n, |E(G)| = 3n—3 and |F(G)| = n—2. Defineg: E(G) — {1, 2, ..., 3n—3} as follows
For n=0(mod 4)

g(ei) =2i, for 1 <i<n, g(ensi) =2i-1, for 1 <i<nand g(e) =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*( V) =1, ifiisodd and g*(Vv;) = 0, if
i is even. Also, the induced face labels are g**(f) =1, 1 <i<n-1.

In view of the above defined labeling pattern we have v¢(1) = %4 , vi(0) = 3?n , f3(0) = 0 and fy(1) = n-1.

Thus (vg(0) + f4(0)) = 3?n and (vg(1) +fy(1)) = 3?n+1. Then | (vg(0)+f4(0)) — (vg(1)+f(2)) | < 1.

Thus S'(Kz,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(ens+) = 2i-1, for1 <i<nand g(ej) =i, for 2n+1 <i < 3n.
Then induced vertex labels are g*(v') = 1, g*(v) = 1, g*(vi) =0, for L <i<n, g*(Vv;) =0, ifiis odd and g*(Vv;) = 1, if
i is even. Also, the induced face labels are g**(f)) =1, 1 <i<n-1.
In view of the above defined labeling pattern we have v¢(1) = n+s ;3 , vi(0) = _3n2+1 , T9(0) = 0 and fy(1) = n-1.

T Land (1) + (1) = o

Thus (vg(0) +f4(0)) = - Then | (v4(0)+f5(0)) — (vo(1)+fo(1)) [ < 1.

Thus S'(Kz,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+) = 2i-1, for 1 <i<nandg(e) =i, for 2n+1 <i < 3n.
Then induced vertex labels are g*(v') = 1, g*(v) =0, g*(vi) =0, for L <i<n, g*(Vv;) =1, ifiis odd and g*(V;) = 0, if
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i is even. Also, the induced face labels are g**(f) =1, 1 <i<n-1.
3n+2

In view of the above defined labeling pattern we have v¢(1) = nTJrZ , vi(0) = , f3(0) = 0 and fy(1) = n-1.

Thus (vg(0) +15(0)) = 3?n+1 and (vg(1) + fo(1)) = %n - Then | (vg(0)+fo(0)) — (vo(1)+f4(1)) [ < 1.

Thus S’'(Kz,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(e;) = 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,
g5 (V) =1, g*(V,, ) =0, for L <i< “T‘l and g*(V, ) =1, for 1<i< “T‘l
Also, the induced face labels are g**(fj) = 1, 1 <i < n-2 and g**(f,.1) = 0.

In view of the above defined labeling pattern we have v¢(1) = HTH , vi(0) =

3”2_3 ,£2(0) = 1 and (1) = n-2.

2 and (vy(1) + fi0) = 2

Thus (vg(0) +4(0)) = - Then | (vg(0)+f5(0)) — (vg(1)+fo(1)) [ < 1.

Thus S'(P») is the total face edge sum divisor cordial graph for n = 3(mod 4).
Hence graph S'(Py) is the total face edge sum divisor cordial graph forn > 2.

[llustration 2.9 The graph S'(Ps) and its total face edge sum divisor cordial labelling is shown in Figure 2.9

Theorem: 2.10 The graph DT, is total face edge sum divisor cordial labelling for n > 2.
Proof.

Let va,v2,...,va be the successive vertices of Pn. Let G be a graph DTy. Then vi,va,...,vn, U,Uz,...,Us1 and W1,Wa,...,W 1 are
vertices, e1,€z,...,esn5 are edges and fi,fa,...,fon2 are the interior faces of G. ej = vivix, for 1 < i < n-1, en142i1 = Vilj, for
1 <i<n-1, en1+2i = UiVieg, fOr 1 <i <n-1, esn3+2i1 = Viwi, for 1 <i <n-1, esn_s+2i = WiVisg, for 1 <i <n-1 and fi = eien+iensi_1 for
1 <i<n-1and fr1+i = eieanvii€an+i2 for 1 <i <n-1. Then |V(G)| = 3n-2, |E(G)| = 5n-5 and |F(G)| = 2n-2.

Defineg: E(G) — {1, 2, ..., 5n-5} as follows.
Casel:n=2
g(e1) =4, g(e2) = 1, g(es) = 2, g(es) = 3and g(es) = 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**(f;) = 0 and g**(f,) = 1.
In view of the above defined labeling pattern we have vg(1) = vg(0) = 2 and fy(1) = fy(0) = 1.
Thus (vg(0) + f5(0)) =3 and (vg(1) + fy(1)) = 3. Then | (vg(0)+f4(0)) — (vg(1)+fy(1)) | < 1.
Therefore graph DT is the total face edge sum divisor cordial graph.
Case2:n=3
g(e1) =1, g(e2) = 3, g(es) = 2, g(ei+1) = g(e)+2, for i = 3,4,5, g(er) =5, g(ei+1) = g(ei)+2, for i = 7,8 and g(eio) =10.
Then induced vertex labels are g*(vi) = 1, for i = 1,2, g*(vs) =0, g*(ui) = 1, for i = 1,2, g*(w) = 1 and g*(w2) = 0.
Also the induced face labels are g**(fi) = 0, for i = 1,2,3 and g**(fs) = 1.
In view of the above defined labeling pattern we have v4(1) = 5, v4(0) = 2 and fy(1) = 1 and fy4(0) = 3.
Thus (vg(0) + f4(0)) =5 and (vg(1) + fy(1)) = 6. Then | (vg(0)+f4(0)) — (vg(1)+fy(1)) | < 1.
Thus graph DT3 is the total face edge sum divisor cordial graph.
Case3:n=4
g(es) = 1, g(e2) = 2, g(es) = 3, g(es) = 6, g(eir1) = g(ei)+2, for i =4,5, g(es) = 5, g(es) = 12, g(eo) = 14, g(ew) =7, g(enr) = 9,
g(ew2) = 4, g(es) = 11, g(ei+1) = g(ei)+2, for 13,14,
Then induced vertex labels are g*(v;) = 1, for 1 <i <4, g*(u1) = g*(w1) =1, g*(u2) = g*(w) = 0 and g*(us) = g*(ws) = 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, v4(0) = 2, fy(1) = 0 and fy4(0) = 6.

Thus (vg(0) +15(0)) =8 and (vg(1) + fg(1)) = 8. Then | (vg(0)+f4(0)) — (vo(1)+fe(1)) | < 1.
Thus graph DTy is the total face edge sum divisor cordial graph.
Case4:n>4.

Subcase 4.1: n=0 (mod 4)

2

g(ei) =2i-1,forl1<i< %2 ,g(e, ) =2, g(ei+1) = 2i-1, for % <i<n-2, g(en1+) = 2i+4,for1<i<n-1

g(e2n1) = 2n-3, g(en+i) = 2i+4, for n <i < 2n-3, g(ean-s+) = 2n-3+2i, for 1 <i<n-2, g(eans) = 4,
g(e2n2+) = 2i-3, for 2n-1<i< on -6 , 9(e) =1, for 9n2—8

<i<b5n-5.
Then induced vertex labels are g*(vi) = 1, for 1 <i < n+2 , 0%(vi) =0, for o*% cic n-1, g*(vn) = 1,

g*(u)=1,for1<i< n;2,9*(ui)=0, for i=

g*(wi):l,forlsisnT_z,g

>

n+2
, g%(uj) = 1, for
5 g*(ui) 5

<i<n-1,

"(w) =0, for i = > g*(wi) = 1, for i = ”—;2 Lg*w) =0, for 1% <icnt

Also the induced face labels are g**(f) =0, for 1 <i < 3n and g**(f;) = 1, for 3n+2

<i<2n-2.
In view of the above defined labeling pattern we have vg(1) = 2n, v¢(0) = n-2, fy(0) = 37n and fy(1) = n-4 .
Thus (v4(0) + fo(0)) = 2

5n-4
and (vg(1) +fy(1)) = - Then | (vg(0)+f5(0)) — (vg(1)+fe(1)) | < 1.
Thus the graph DT, 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(en1+) = 2i, for 1 <i <2n-2, g(esn-3+) = 2n—-3+2i, for 1 <i < n-1, g(ej) = i, for 4n-3 <i <5n-5.
Then induced vertex labels are g*(vi) = 1, for 1 <i < n_+1 g*(v;) =0, for n+s <i<n,
g*(up)=1,forl<i<n-1,g*w)=1forl<i< n_—l g*(wi) =0, for n+s <i<n-1.

Also the induced face labels are g**(f)) = 0, for L <i < 3n-3

and g**(f) = 1, for sn-1
In view of the above defined labeling pattern we have vy(1) = 2n-1, v4(0) = n—1, f4(0) =

<i<2n-2.

3n-3

Thus (vg(0) + fo(0)) = 21—

and fy(1) = “T_l
and (vg(1) + fo(1)) = 20—

- Then | (vg(0)+f5(0)) — (vo(1)+fe(1)) | < 1.
Thus the graph DT, 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+) = 2i, for 1 <i < 2n-4, g(esn-4) = 5n-9, g(e3n-3) = 5n-8,
g(esn_s+) = 2n-5+2i, for 1 <i < n-2, g(ei) = i-3, for 4n—4 <i < 5n-7. g(esn-6) = 5n—7, g(€s5n-5) = 5n-5.
Then induced vertex labels are g*(v;) = 1, for 1 <i < E, g*(vi) =0, for ——<i<n,

g*(u)=1,for1<i<n-2,g*Un1)=0,g*w)=1,forl<i< n-2 g

*(w;i) =0, for g <i<n-2, g*(Wn1) = 1.
Also the induced face labels are g**(f) =0, for 1 <i < 3n and g**(f;) = 1, for

3n+2

<i<2n-2.
In view of the above defined labeling pattern we have vg(1) = 2n-2, v4(0) = n, fy(0) = 3n—4

Thus (vo(0) + £,(0)) = 22

and fy(1) = g
and (v(1) + fo(1)) = 22

- Then | (vg(0)+1o(0)) — (va(1)+fy(1)) [ < 1.
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Thus the graph DT, is the total face edge sum divisor cordial graph for n =2 (mod 4) and n > 4. Therefore, the graph DT,
is the total face edge sum divisor cordial graph for all n > 2.

[llustration 2.10 The graph DT4and its total face edge sum divisor cordial labelling are shown in Figure 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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