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I.  INTRODUCTION
By a graph, we mean a finite, disconnected, undirected graph without loops and multiple edges, for terms not defined here,
we refer to Harary [4]. For standard terminology and notations related to number theory we refer to Burton [2] and graph
labeling, we refer to Gallian [3]. In [1], Cahit introduce the concept of cordial labeling of graph. In [12], Varatharajan et al.
introduce the concept of divisor cordial labeling of graph. The divisor cordial labeling of various types of graph are presented in
[5-11,13]. The brief summaries of definition which are necessary for the present investigation are provided below.

Definition :1.1
A graph labeling is the assignment of unique identifiers to the edges and vertices of a graph.

Definition :1.2

A mapping f :V(G)—{0,1} is called binary vertex labeling of G and f(v) is called the label of the vertex v of G under f.
If for an edge e = uv, the induced edge labeling f* : E(G) — {0,1} is given by f*(e) = | f(u) — f(v) |. Then v(i) = number of
vertices of having label i under f and e(i) = number of edges of having label i under f*.

Definition :1.3
A binary vertex labeling f of a graph G is called a cordial labeling if | vi(0) — v¢(1) | <1 and |e{0) —eq1) |<1. Agraph G is
cordial if it admits cordial labeling.

Definition :1.4
Let a and b be two integers. If a divides b means that 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 :1.5

Let G = (V(G), E(G)) be a simple graph and f :—{1, 2, ..., [V(G)| } be a bijection. For each edge uv, assign the label 1 if
f(u) | f(v) or f(v) | f(u) and the label O otherwise. The function f is called a divisor cordial labeling if |e:(0) — e¢(1)] < 1. A graph
with a divisor cordial labeling is called a divisor cordial graph.

Definition :1.6
The shell S, is the graph obtained by taking n — 3 concurrent chords in cycle C,. The vertex at which all the chords are
concurrent is called the apex vertex.

Definition :1.7
A wheel W, is a graph with n+1 vertices, formed by connecting a single vertex to all the vertices of cycle C,. It is denoted
by W, = Cn + K.

Definition :1.8
A complete biparitite graph K, is called a star and it has n+1 vertices and n edges. Ky, is the graph obtained by the
subdivision of the edges of the star Ky, .
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Il. MAIN THEOREMS

Theorem : 2.1

The disconnected graph P, U Py, is divisor cordial graph, where n,m > 2.
Proof.

Let G be the disconnected graph P, U Pp,.

Let uy, Uy, ..., Uy and vy, Vs, ..., Vi be the vertices of P, and P, respectively.

Then [V(G)| =n+tmand |E(G)| =n+ m-2.

Define vertex labeling f : V(G) — {1, 2, ..., n+m } as follows

Label the vertices uy, Uy, ..., Uy, Vi, Vo, ..., Vip in the following order.

1, 2, 2% .., 24,
3, 3x2 3x2% .., 3x2k,
5, 5x2 5x22 .., 5x2%,

where (2s—1)2% <n+m ands>1, k,>0.
Case (i) : n+m is odd and f(v,) is even.

Then, e¢(0) = e¢(1) +1 = n+—m—1
Case (ii) : n+mis odd and f(v;) is odd.
Then, (1) = ef(0)+1 = £ -1

Case (iii) : n+m is even and f(vy) is even.
Then, e(0) = e(1) = “—2‘2

Case (iv) : n+m is even and f(v,) is odd.

Subcase (a) : n+m =6 and f(v,) is odd.
Interchange the labels of u; and v;.
Then, ex(0) = ef(1) =2

Subcase (b) : n+m = 6 and f(vy) is odd.
Interchange the labels of u, and v,
Then, e(0) = e(1) = “—2‘2

Therefore, |ey0) —ef(1)| < 1.

Hence G is divisor cordial graph.

Example : 2.1
(i) The graph Ps U Psand its divisor cordial labeling is given in Figure 2.1(a).
1 2 4 8 3 6 5 10 7 9 11
00— —9 o ———8

Figure 2.1(a)

(ii) The graph P; U Psand its divisor cordial labeling is given in Figure 2.1(b).

1 11 4 8 3 6 12 5 10 7 9 2

*r—e—————o—&—o = oH———o—

Figure 2.1(b)

Theorem : 2.2

The disconnected graph C,, LU C,, is divisor cordial graph, where n,m > 3.
Proof.

Let G be the disconnected graph C,, U Cy,.
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Let uy, Uy, ..., Uy and vy, Vs, ..., Vi, be the vertices of C, and C,, respectively.
Then [V(G)| =n+mand |E(G)| =n+ m.
Define vertex labeling f : V(G) — {1, 2, ..., n+m } as follows
f(un) = p, where p is the largest prime number and p < n+m.
Label the vertices uy, Uy, ..., Un, V1, V2, ..., V-1 in the following order other than p.

1, 2, 2% .., 24,
3, 3x2 3x2% .., 3x2k,
5, 5x2 5x22 .., 5x2%,

where (2s—1)2% <n+m ands>1, k, > 0.
Case (i) : n+m s odd and f(v,) is even.

Then, e¢(0) = ef(1) +1 = n+m+l
Case (ii) : n+mis odd and f(v;) is odd.
Then, (1) = e4(0)+1 = n+—m+1
Case (iii) : n+m is even and f(vy) is even.
Then, &/(0) = ef(1) = -1

Case (iv) : n+m is even and f(v,) is odd.

Subcase (a) : n+m =6 and f(v,) is odd.
Interchange the labels of u; and v;.
Then, e¢0) = ef(1) =3

Subcase (b) : n+m = 6 and f(vy) is odd.
Interchange the labels of u, and v,

Then, &/0) = ef(1) = 1.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.2
The graph Cg U Csand its divisor cordial labeling is given in Figure 2.2.
10
13 7
4
11 9
Figure 2.2
Theorem : 2.3
The disconnected graph P, U Cy, is divisor cordial graph, wheren >2 and m > 3.
Proof.

Let G be the disconnected graph P, U Cy,.
Let uy, Uy, ..., Uy and vy, Vs, ..., Vi, be the vertices of P, and C,, respectively.
Then [V(G)| =n+mand |E(G)] =n+m-1.
Define vertex labeling f : V(G) — {1, 2, ..., n+m} as follows
f(vin) = p, where p is the largest prime number and p < n+m.

Label the vertices uy, Uy, ..., Uy, Vi, Vo, ..., Vi1 in the following order other than p.
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1, 2, 2% .., 24,
3, 3x2 3x2% .., 3x2k,
5, 5x2 5x22 .., 5x2%,

where (2s—1)2% <n+m ands>1, k,>0.
Case (i) : n+m is even and f(v,) is odd.

Then, e¢(1) = e40) +1 = n+m.
Case (ii) : n+mis even and f(v,) is even.

Then, e;(0) =e¢(1) +1 = n+m.

Case (iii) : n+m is odd and f(vy) is odd.
Then, e(0) = e(1) = ”*Tm‘l
Case (iv) : n+m is odd and f(v,) is even.

Interchange the labels of u; and v,
Then, e(0) = e(1) = ”*Tm‘l
Therefore, |e{0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.3
The graph Ps U Cg and its divisor cordial labeling is given in Figure 2.3.
6
1 5
11 2 4 8 3
o ——9
9 10
7
Figure 2.3
Theorem : 2.4
The disconnected graph P, U Ky, is divisor cordial graph, where n>2 and m > 1.
Proof.

Let G be the disconnected graph P, U Ky .

Let ug, U, ..., Uy and v, vy, Vs, ..., Vi, be the vertices of P, and Ky, respectively.
Then [V(G)| = n+m+1 and [E(G)|=n+m- 1.

Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows

flv)=2
Label the vertices uy, Uy, ..., Uy in the following order.
1, 22, 28, .., 2%,
3, 3x2 3x22 .. 3x2%,
5, 5x2 5x2% .., 5x29,

where (25—1)2ks <n+1ands>1, ks> 0and label the remaining vertices vi, Vs, ..., Vi, from n+2 to n+m+1.
Then,
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n+

er0) = ef(1) +1 = m , when either n and m are odd or n and m are even.

n+m-1

ef(1) = ef(0) = , when either n is even and m is odd or n is odd and m is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.4
The graph Pg U Ky gand its divisor cordial labeling is given in Figure 2.4.
8
15 i 9
1 4 3 6 5 7 2
——o— 06— —¢—o 14 e ¢ 10
13 . 11
12
Figure 2.4
Theorem : 2.5
The disconnected graph P, U Ky is divisor cordial graph, wheren >2 and m > 1.
Proof.

Let G be the disconnected graph P, U Ky mm

Let ug, Uy, ..., Uy and v, Vi, Vs, ..., Vin, Vi1, Vime2s - Vom b€ the vertices of P, and Ky, respectively.
Then [V(G)| = n+2m+1 and |[E(G)| =n +2m - 1.

Define vertex labeling f : V(G) — {1, 2, ..., n+2m+1} as follows

flv)=2
Label the vertices u, Uy, ..., Uy in the following order.
1, 22, 28, .., 2N,
3, 3x2 3x22 .. 3x2%,
5, 5x2 5x2% .., 5x29,

where (2s—1)2 <n+1lands>1, ks>0.
Case (i) : nis odd

f(u)) = n+1+2i, forl1<i<m
f(Um+i) = n+2i, forl1<i<m
Case (ii) : nis even
f(u;) = n+2i, forl<i<m
f(Um+i) = n+1+2i, forl1<i<m
Then,
n+2m-1 .
ef(1) = ef(0) = — when n is odd.

n+2m

ef0) = ef(1) +1 = , when n is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.
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Example : 2.5
The graph P; U Ky ssand its divisor cordial labeling is given in Figure 2.5.

9 11 13 15 17

Figure 2.5
Theorem : 2.6
The disconnected graph P, w W,, is divisor cordial graph, where n >2 and m> 3.
Proof.

Let G be the disconnected graph P, U W,,.

Let uy, Uy, ..., Uy and v, vy, Vy, ..., Vi be the vertices of P, and W, respectively.
Then [V(G)| = n+m+1 and [E(G)| =n +2m - 1.

Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows

flv)=1
Label the vertices uy, Uy, ..., Uy in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .. b5x2%,

where (2s —1)2ks <n+1ands>1, ks>0and label the remaining vertices vi, Vs, ..., Vi from n+2 to n+m-+1.
If (n+2) divides (m-1), then interchange the labels of v;,,_;and v,

Then,
n+2m-1 .
ef(1) = ef(0) = — when n is odd.

n+2m

ef0) = ef(1) +1 = , when n is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.6
The graph Ps w W5 and its divisor cordial labeling is given in Figure 2.6.
7
13 8
2 4 3 6 5
e ——0
12 9
11 10

Figure 2.6
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Theorem : 2.7

The disconnected graph P, U S, is divisor cordial graph, where n >2 and m> 4.
Proof.

Let G be the disconnected graph P, U S.

Let uy, Uy, ..., Uy and vy, Vs, ..., Vi, be the vertices of P, and S,, respectively.

Then [V(G)| = n+mand |E(G)| =n + 2m - 4.

Define vertex labeling f : V(G) — {1, 2, ..., n+m} as follows

flv)) =1
Label the vertices uy, Uy, ..., U, in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .., 5x2%,

where (25—1)2ks <n+1ands>1, ks> 0and label the remaining vertices Vs, Vs, ..., Vy, from n+2 to n+m.
Then,

e1) = e{0) +1 = % when n is odd.
e(0) = e1) = L;n—d. when n is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.7
The graph Ps U Sg and its divisor cordial labeling is given in Figure 2.7.
1
11 7
2 4 3 6 5
*r——o— o —
10 8
9
Figure 2.7
Theorem : 2.8
The disconnected graph C, U Ky, is divisor cordial graph, wheren >3 and m> 1.
Proof.

Let G be the disconnected graph C,, U Ky, .

Let uy, Uy, ..., Uy and v, vy, Vy, ..., Vim be the vertices of C, and K ., respectively.
Then [V(G)| = n+m+1 and [E(G)| =n + m.

Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows

flv)=2
Label the vertices uy, Uy, ..., U, in the following order.
1, 22, 28, .., 2%,
3, 3x2 3x22 .. 3x2%,
5, 5x2 5x22 .. 5x2%,

where (25—1)2ks <n+1ands>1, ks> 0and label the remaining vertices v, Vs, ..., Vi, from n+2 to n+m+1.
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Then,
n+m .
ef(1) = ef(0) = , when either n and m are odd or n and m are even.
efl) =ef0) +1= n+Tm+l when either n is even and mis odd or n is odd and m is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.8
The graph C; U Ky 6 and its divisor cordial labeling is given in Figure 2.8.
1 3 10
7 4 14
2
5 8
6 3 13 12 11
Figure 2.8
Theorem : 2.9
The disconnected graph C, U Ky is divisor cordial graph, wheren >3 and m> 1.
Proof.

Let G be the disconnected graph C, U Kymm

Let ug, Uy, ..., Up and v, Vi, Vs, ..., Vin, Vimsts Vine2s - Vom b€ the vertices of C,, and Ky, respectively.
Then [V(G)| = n+2m+1 and |[E(G)| = n + 2m.

Define vertex labeling f : V(G) — {1, 2, ..., n+2m+1} as follows

flv)=2
Label the vertices uy, Uy, ..., U, in the following order.
1, 22, 28, .., 2%,
3, 3x2 3x22 .. 3x2%,
5, 5x2 5x22 .. 5x2%,

where (2s—1)2 <n+1lands>1, ks>0.
Case (i) : nis odd

f(u;)) = n+1+2i, forl1<i<m
f(Um+i) = n+2i, forl1<i<m
Case (ii) : nis even
f(u;) = n+2i, forl1<i<m
f(Um+i) = N+1+2i, forl1<i<m
From above cases,
ed1) = ef(0) +1 = Nrem+2 22m 1 , when n is odd.
n+2m

er(0) = ef(1) = , when n is even.

Therefore, |ey0) —ef(1)| < 1.
Hence G is divisor cordial graph.
Example : 2.9
The graph Cs U Ky 66 and its divisor cordial labeling is given in Figure 2.9.
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1 2

8| 10| 12 14 |16 |18

6 3 7 9 11 13 15 17

Figure 2.9

Theorem : 2.10

The disconnected graph C, w W,, is divisor cordial graph, where n, m> 3.
Proof.

Let G be the disconnected graph C, U W,

Let uy, Uy, ..., Uy and v, vy, Vy, ..., Vi be the vertices of C, and W,, respectively.

Then [V(G)| = n+m+1 and |[E(G)| =n + 2m.

Case (i) : nisodd

Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows

flv)=1
Label the vertices uy, Uy, ..., Uy in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .. b5x2%,

where (25—1)2ks <n+1ands>1, ks>0and label the remaining vertices vi, Vs, ..., Vi, from n+2 to n+m+1.
If n+2 divides m-1, then interchange the labels of v,,_;and vi,.

Case (ii) : niseven

Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows

f(un) = n+2,
f(v) =1,
Label the vertices uy, Uy, ..., Uy1 in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .., 5x2%,

where (25—1)2ks <n and s>1, ks >0 and label the remaining vertices vi,V,,..., Vi, from n+1, n+3 to n+m+1.
If (n+1) divides m, then interchange the labels of v;,_; and v,,.
From the above cases,

e0) =efl) +1= % , when n is odd.

n+2m

er(0) = ef(1) = , when n is even.

Therefore, |ef(0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.10
The graph Cg U W; and its divisor cordial labeling is given in Figure 2.10.
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2 9
10 \ 15 11
7 8
A 3 14 12
. 13
Figure 2.10

Theorem : 2.11

The disconnected graph C, U Sy, is divisor cordial graph, where n >3 and m > 4.
Proof.

Let G be the disconnected graph C, U Sp.

Let uy, Uy, ..., Uy and vy, Vs, ..., Vi be the vertices of C, and Sy, respectively.

Then [V(G)| =n+mand |E(G)| =n +2m - 3.

Case (i) : nisodd
Define vertex labeling f : V(G) — {1, 2, ..., n+m} as follows

flv) =1
Label the vertices uy, U,, ..., U, in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .. b5x2%,

where (25—1)2ks <n+1ands>1, ks> 0and label the remaining vertices v, ..., Vi from n+2 to n+m.

Case (ii) : niseven
Define vertex labeling f: V(G) — {1, 2, ..., n+m} as follows

f(u,) = n+2,
f(vy) =1,
Label the vertices uy, Uy, ..., Uy1 in the following order.
2, 2%, 2%, .., 24,
3, 3x2 3x2% .., 3x2%,
5, 5x2 5x2% .. b5x2%,

where (2s —1)2ks <n and s>1, ks >0 and label the remaining vertices V,,Vs,..., Vi from n+1, n+3 to n+m.

From the above cases,
ed(1) = ed0) = % when n is odd.

e1) = e{0) +1 = % when n is even.
Therefore, |e{0) —ef(1)| < 1.
Hence G is divisor cordial graph.
Example : 2.11
The graph Cs U S; and its divisor cordial labeling is given in Figure 2.11.
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1

13 7

2

11 10

Figure 2.11

Theorem : 2.12
The disconnected graph W, U Sy, is divisor cordial graph, where n >3 and m > 4.
Proof.
Let G be the disconnected graph W, U Sp.
Let u, Uy, Uy, ..., Uy and vy, Vy, ..., Vi be the vertices of W, and S, respectively.
Then [V(G)| = n+m+1 and |[E(G)| = 2n+2m - 3.
Define vertex labeling f : V(G) — {1, 2, ..., n+m+1} as follows
Case (i): n<m
Subcase (i) :n=3
f(u) =2, f(uy) =4, f(u,) = 6 and f(uz) = 7.
f(vy) =1, f(vo) = 3, f(v3) =5 and f(v,) = 8.
Label the remaining vertices vs,Vs,..., Vi from 9, 10 to m+4.
Subcase (ii)):n>4
f(vi) =2i-1, for1<i<n+l
f(Vne14i) = 2n+1+i, forl<i<m-n-1
f(u) =2,
For n is even
f(uy) = 2i+2, for1<i<n
For nis odd
f(uy) = 2i+2, forl<i<n-2
f(up_1) = 2n+2,
f(u,) =2n
Case (ii):n=m
Subcase (i) : 2n+1 =0 (mod 3)

f(v)) = 2i, forl<i<n
f(u) =1,
f(u;) = 2i +1, for1<i<n-2
f(un.1) = 2n+1,
f(u)) =2n-1.

Subcase (ii) : 2n+1=1,2 (mod 3)
f(v)) = 2i, forl<i<n
f(u) =1,
f(u;) = 2i +1, forl<i<n

Case (iii) :n>m
Subcase (i) : n+m+1 =0 (mod 3)

f(v)) = 2i, forl<i<m
f(u) =1,
f(u;) = 2i +1, forl1<i<m
f(Um+i) = 2m+1+i, forl1<i<n-m-2
f(un.1) = n+m+1,
f(un) = n+m,
Subcase (ii) : n+m+1 =1,2 (mod 3)
f(v)) = 2i, forl<i<m
f(u) =1,
f(u;) = 2i +1, forl1<i<m
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f(Um+i) = 2mM+1+i, forl1<i<n-m
From the above cases,

er(1) = e{0) +1 = n+m-2.
Therefore, |e{0) —e(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.12
The graph W3 U Ss and its divisor cordial labeling is given in Figure 2.12.
2
3
14 5 10 4
13 7
8 6
12 9
11

Figure 2.12

Theorem : 2.13
The disconnected graph W, U Wi, is divisor cordial graph, where n, m> 3.
Proof.
Let G be the disconnected graph W, U Wh,.
Let u, Uy, Uy, ..., Uy and v, vy, Vs, ..., Vi, be the vertices of W, and W, respectively.
Then [V(G)| = n+m+2 and |E(G)| = 2n+2m.
Define vertex labeling f : V(G) — {1, 2, ..., n+m+2} as follows
Case (1) : n=3and m=4.
f(u) = 2, f(uy) =4, f(u,) = 6 and f(uz) = 7.
f(v) = 1, f(vy) =3, f(v,) =5, f(vs) =9 and f(v3) = 8.
Case (2): n=3and m>4.
f(u) = 2, f(uy) =4, f(u) = 6 and f(uz) = 7.
f(v) = 1, f(vy) =3, f(v,) =5 and f(v3) = 8.
Subcase (i) : m+5 = 1,2 (mod 3)

f(Vosi) = 8+, forl<i<m-3
Subcase (ii) : m+5 =0 (mod 3)
f(Vosi) = 8+, forl<i<m-5

f(Vm_1) = n+m+2,
f(vn) = n+m+1.
Case (3):n>3andm>5andn<m.

f(u) =2,
f(v) =1,
Subcase (i) : nis even and n+m+2 = 1,2 (mod 3)
f(u;) = 2i+2, forl<i<n
f(v)) = 2i+1, forl<i<n
f(Vosi) = 2n+2+i, forl1<i<m-n
Subcase (ii) : nis odd and n+m+2 = 1,2 (mod 3)
f(u;) = 2i+2, forl<i<n-2
f(un.1) = 2n+2,
f(u,) = 2n,
f(v) = 2i+1, forl<i<n
f(Vosi) = 2n+2+i, forl1<i<m-n
Subcase (iii) : nis even and n+m+2 =0 (mod 3)
f(u;) = 2i+2, forl<i<n
f(vi) = 2i+1, forl1<i<n
f(Vn+i) = 2n+2+i, forl<i<m-n-2
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f(Vim_1) = n+tm+2,
f(vn) = n+m+1.

Subcase (iv) : nis odd and n+m+2 =0 (mod 3)
f(u;) = 2i+2, fori1<i<n-2
f(un.1) = 2n+2,
f(un) = 2n,

f(v) = 2i+1, fori1<i<n-2
f(vm_1) = 2n+1,
f(vm) = 2n-1.

Case (4):n=m=3
f(u) = 1, f(uy) =5, f(u,) = 6 and f(uz) = 7.
f(u) =3, f(vy) =2, f(v,) = 4 and f(v3) = 8.

Case (5):n>3and n=m.

f(u) =2,
f(v) =1,

Subcase (i) : nisevenand n=0,2 (mod 3)
f(u;) = 2i+2, forl<i<n
f(v) = 2i+1, forl<i<n

Subcase (ii) : nis odd and n = 0,2 (mod 3)
f(u;) = 2i+2, fori1<i<n-2
f(un.1) = 2n+2,

f(u,) = 2n,
f(v)) = 2i+1, forl<i<n

Subcase (iii) : nisevenand n=1 (mod 3)
f(u;) = 2i+2, forl<i<n
f(v) = 2i+1, fori1<i<n-2
f(vi_1) = 2n+1,
f(vin) = 2n-1.

Subcase (iv) : nisodd and n=1 (mod 3)

f(u;) = 2i+2, fori1<i<n-2
f(un.1) = 2n+2,

f(un) = 2n,

f(vi) = 2i+1, forl1<i<n

f(Voei) = 2n+2+i, for1<i<m-n-2

f(Vm_1) = n+m+2,
f(vm) = n+m+1.
Case (6) : n=4and m=3.
f(u) = 1, f(uy) =3, f(uy) =5, f(uz) =9 and f(us) = 8.
f(v) = 2, f(vy) =4, f(v,) = 6 and f(v3) = 7.
Case (7): n>4and m=3.
f(u) = 1, f(uy) =3, f(u) = 5 and f(uz) = 8.
f(v) = 2, f(vy) =4, f(v,) = 6 and f(v3) = 7.
Subcase (i) : n+5=1,2 (mod 3)

f(ug.i) = 8+i, fori1<i<n-3

Subcase (ii) : n+5 =0 (mod 3)
f(us.i) = 8+i, for1<i<n-5
f(up_1) = n+5,

f(u,) = n+4.

Case (8) :n>5and m>3and m<n.

f(v) =2,
f(u) =1,

Subcase (i) : mis even and n+m+2 = 1,2 (mod 3)
f(vi) = 2i+2, forl<i<m
f(u;) = 2i+1, forl<i<m
f(Um+i) = 2m+2+i, fori1<i<n-m

Subcase (ii) : mis odd and n+m+2 = 1,2 (mod 3)
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f(v)) = 2i+2, forl1<i<m-2

f(Vin1) = 2m+2,

f(vin) = 2m,

f(u;) = 2i+1, forl1<i<m

f(Um+i) = 2mM+2+i, forl1<i<m-n
Subcase (iii) : mis even and n+m+2 =0 (mod 3)

f(v)) = 2i+2, forl1<i<m

f(u;) = 2i+1, forl1<i<m

f(Um+i) = 2mM+2+i, forl1<i<n-m-2

f(up_1) = n+m+2,
f(u,) = n+m+1.
Subcase (iv) : mis odd and n+m+2 =0 (mod 3)

f(vi)) = 2i+2, forl1<i<m-2
f(Vin1) = 2m+2,

f(vin) = 2m,

f(uy) = 2i+1, forl1<i<m

f(Umsi) = 2m+2+i, forl<i<n-m-2

f(up_1) = n+m+2,

f(un) = n+m+1.
From the above cases,

ef(1) = ef(0) = n+m.
Therefore, |e{0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.13
The graph Ws U Wg and its divisor cordial labeling is given in Figure 2.13.
3
14 5
10 6
15 7
12 8 13 9
11
Figure 2.13

Theorem : 2.14

The disconnected graph S, U S, is divisor cordial graph, where n, m > 4.
Proof.

Let G be the disconnected graph S, U S.

Let uy, Uy, ..., Uy and vy, Vs, ..., Vi be the vertices of S, and Sy, respectively.

Then [V(G)| = n+m and |E(G)| = 2n+2m-6.

Define vertex labeling f : V(G) — {1, 2, ..., n+m} as follows

Case (i): n<m

f(u;) = 2i, forl<i<n-1

f(u,) = 2n-1.

f(v;) = 2i-1, forl<i<n-1

f(vy) = 2n.

f(Vnsi) = 20+, for1<i<m-n
Case (ii):n=m

f(u;) = 2i, forl<i<n-1

f(u,) = 2n-1.

f(v)) = 2i- 1, forl<i<n-1

f(vy) = 2n.
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Case (iii) :n>m

f(u;) = 2i-1, forl<i<m-1
f(un) = 2n.

f(v)) = 2i, forl<i<m-1
f(vin) = 2n-1.

f(Um+i) = 2ni, for1<i<n-m

From the above cases,

efl) =e0)=n+m-3.
Therefore, |e{0) —ef(1)| < 1.
Hence G is divisor cordial graph.

Example : 2.14
The graph Sg U Sg and its divisor cordial labeling is given in Figure 2.14.
1 2
14 3
11 4
13 5

12 7 10 6

9 8

Figure 2.14

111. CONCLUSIONS

In this paper, we prove the divisor cordial labeling of disconnected graphs P, P, ChUCh, PruCh, PrUKim, PaUKymm,

PaUWh, PaUSH, ChuKym, CiuKymms ChWi, CruSp, WUSh, W,UW,, and S,uSy,.
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