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ABSTRACT:

The main goal of this paper is to introduce and investigate the results of cordial decomposition and cordial
decomposition number 7. (G) of a graphs. Also investigate some bounds of 7z (G) in product graphs like
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l. INTRODUCTION
In this Chapter, we define cordial decomposition and

cordial decomposition number 7. (G) of a graphs.

Also investigate some bounds of 7. (G) in product
graphs like Cartesian product, composition etc.

A bijection f :V(G)—){O,l} is called binary
vertex labeling of G(V,E) and f (V) is called the
label of the vertex Ve G under f . For an edge
e=uv, the induced edge labeling
f* E(G) > {0,1} is given by
f*(e)=|f(u)— f(v)|. Let v (0), v, (1) be the
number of vertices of G having labels 0 and 1
respectively under fand €, (0), €, (1) be the number
of edges having labels 0 and 1 respectively under
f*. A graph G(V,E) is cordial if it admits
cordial labelling. In this paper, we investigate the

cordial decomposition for join and composition of
some graphs.

1. RESULTS ON CORDIAL
DECOMPOSITION
In this work, we investigate the cordial labeling for
join and composition of some graphs.

Definition 2.1: Let G(V, E) be a graph. A mapping
f:V(G)—> {0,1} is called binary vertex labeling
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of G(V,E) and f(v) is called the label of the
vertex V€ G under f .

For an edge e=uv, the induced edge
labeling  f*: E(G)—){O,l} is given by
f*(e)=|f(u)— f(v)|. Let v (0),v (1) be the
number of vertices of G having labels 0 and 1
respectively under f and €, (0), €, (1) be the number

of edges having labels 0 and 1 respectively under
f*. A graph G(V,E) is cordial if it admits
cordial labelling.

Definition 2.2: A decomposition of G is a collection

we ={H, H,..H } such that H,are edge
disjoint and every edges in H; belongs to G . If
each H; is a cordial graphs, then W is called a

cordial decomposition of G. The minimum
cardinality of a cordial decomposition of G is called
the cordial decomposition number of G and it is
denoted by 7. (G).

Theorem 2.1. The upper bounds of cordial
decomposition number of the complete bipartite

graph K, is 7o (K, ) < (mn).
Proof: The complete bipartite graphs Km'n having

the set of vertices
V={u<i<mloli<j<n}}. Note that
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there is (M+n) vertices in K . The edge set . Therefore number of P, in K~ is mn. Hence

edges set E(K, ) = {uivj|1s i<ml<i<n } 7o (K,n) < (mn).

Example 2.1. The cordial decomposition of the graph K3’4

Cordial labeling of the graph K3,4 Upper bound 12 times P,
1 N 1 _
i 2 ! p
1 N 1 _
1 P 1 P
1 . 1 _
t > t P
1 s 1 -
1 Pt 1 =)
1 s 1 -
1 = 1 =)
1 s 1 -
1 Pt 1 =)

Figure 2.1. Thecordial decomposition of the graph K3’4

Theorem 2.2: The bounds of cordial |‘//c| 2|{Pn U p2 U PZ...untimes}|.Hence e
decomposition number of the Brush graph B, is
get 7 (B,) > (n+1).

The edge set is E=P UP, u..ntimes P, ,.

Note that P, a cordialgraphs. Therefore number of

P, in B,is S(P)+nS(P,). This implies
graph B, having the set of  vertices

. < S(Pn)+nS(P) . Hence
V:{ui,vi,1£|3n}. Note that P, and P, be |WS|P| B < (2 21|
two cordialgraphs. This implies 7e (Py +F) < (2n-1).

ws 2{P, UP, UP,...un times }and

(n+1) < 7. (B,) < (2n-1).
Proof: The Brush graph B, constructed by the path

P, and n number of P, paths. Therefore Brush

Example 2.2: The cordial decomposition of Brush graph By
0 0 0

[e==]
[==]
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Lower bound 8 times P, and P,

0 0 0 0 0 0 o 0
1 1 1 1 1 1 1 ‘1
1 1 1 1 1 1 1 1

Upper bound 15 times P,

0 0 0 0 0 ] 0 )

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1
1

1 =) 1
1 1 =
—
1 = . 1 .
1 1 =
el
1 = 1
1 1 =
—

Figure 2.2: Cordial decomposition of Brush graph 88

Theorem 2.3. The bounds of cordial decomposition

number of the ladder graph L, is
(n+2)<z.(L,)<(2n-D+n.
Proof: The ladder graph L, , constructed by the

graphs P, and P, . Therefore the graph L, having
the set of vertices
V ={uy, 1<i<npu{uy, 1<i<n}. Note that
L,. The graph L,
contains the n number of graphs P, and 2 number of

there is  (2n) vertices in

we 2{P, UP, U(ntimes P,)}and
we| = (R, UP, U(ntimes P,)}.
Hence 7z (L,) > (n+2).

The edge set is
E=S(P,)uS(P,)untimes S(P,), Note that
P, a cordial graphs. Therefore number of P, in

(L)is S(P,)+S(P,)+ntimesS(P,). This
implies |t//c| s|S(Pn)+S(Pn)+ntimes S(P2)|.
Hence 7 (L,) <(2(n—1)+n).

pathP, . Note that P, and P, be two
cordialgraphs. This implies
Example .2.3: The cordial decomposition of the graph (L)
0 o 0 1 1 0 1 1 0 0 0 1 1 0o 1 1 0
1 0 1 0 1 0 1 0 1
1 0 0 g 1 I 0 1 T o 0 o0 1 0

1

0 0 0

1 1 1

1 1 1
1 [1]

Lower bound 8 times P, and 2 times P,

Upper bound 22 times P,

0
1 1
1

0 0 0

1 1 1

1 1 1
0 1

1 0 0

1 10 31 1 o 0 9 1 1
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0 0 0 0 0
1 1 1 1 1
1 1 1 1

0 0 0

1 1 1

1 1 1

1 1 1

1 = 1
1 1 1

1 = 1 = 1 =

1 1 1

1 1

Figure 2.3: Cordial decomposition of the graph (L)

Theorem 2.4: The bounds of cordial decomposition
number of the shadow graph (D,(P,) is
(4) <7z (L,) <4(n-1).

Proof: The shadow graph of path P, (D, (P,))
contains 2n vertices and 4(n-1) edges. Let
V;,V,,Vs,....V, be the vertices of path P, . Ina P,

shadow graph there is an image of n vertices
U, U,,Us,...U,. Therefore shadow (D, (P,))
contains 2n vertices. There is a different 4 types of
P, in the shadow  graph (D,(P)).
we 21{P, UP, U (4times P,)}and

|l//C| > |{Pn U P U (4times Pz)}| : Hence
Tc (Ln) 2 (4)

The edge set of (D, (P)) is
E= {(uiuiﬂp-S i< n)}u {(ViVi+11S i< n)}u

{(uivi "

1<i<n)u{vuL<i<n)} Not that

P, a cordial graphs. Therefore number of P, in
(D(R))is  S(R)+S(R)+S(R)+S(R).
This implies

|l//c| < |S(Pn) +S(P,)+S(R,) +S(Pn)| . Hence
e (L) < (4(n-1)).

Example 2.4: The cordial decomposition of shadow graph D2 (P5)

1 L 9

p =
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Lower bound 4 times P, Upper bound 20 times P,
1 _ * 1 .
= = = = ! f = 1 =
1
. . . . 1 . . .
— 1 = =
1
. 1 _ . .
1 5] =
B B ~ 1 1 .
. I ¢
1 = =
> - - s . 1 - 1 .
1 = 1 bt
[l /] — % - — > 1 _ - 1 -
1 = 1 =
L - — i - 1 o > 1 e
1 5] I =
1 R 1 .
c® <=8 o8 EN ] f = 1 =
. 1 . * 1 .
< = =] = 1 = =
1
—— ! 2
= - Ll 3 o Ll 3 1 =

Figure 2.4: The cordial decomposition of shadow graph D, (P,)

Theorem 2.5: A graph (P, +P,)is a join of two

path cordial graphs with (m < n) .The bounds of
cordial decomposition number of the graph
(P, +P) is,

3<n.(P,+P)<(mMn+m+n-2)..

Proof:Let P, and P, be two path cordial graphs
of order m and n (M > n)respectively and
(P, +P,)is ajoin of P, and P, with edge set E.
The graph (P, + P,) contains (m + n) vertices In
the graph (P, + P,) there are graphs P, , P, and
the complete bipartite graphs K~ .Note that P,
and F’n be two cordial graphs and complete
bipartite graphs K cordial graph. This implies

Vs 2 {Pm o Pn Y Kmn }and
|!//S| > |{Pm UP, U Kmn}| . Note that the graphs
P, . P and

graphs. Hence 7. (P, +P,) = (3).
The edge set is E=E, WE, US(K ), Here

K., ,are subtract divisor cordial

S(K,,,) is a size of a complete bipartite graph
K Note that P, a cordialgraphs. Therefore
(P, +P)is

implies

number  of P, in
S(R,)+S(P,)+S(K,.). This
ws|<[iS(P)+S(P)+S(K,,)f.  Hence
n.(P,+P)<(mn+m+n-2).

Example 2.5. The cordial decomposition of the graph (P, + P;)
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Lower bound of 3 cardial graphs,

Upper bound 27 times P,
Ps ) I:)4 & K5,4

1 1 1
P 1 1 1
wm . 1 . 1 1

1 Py 1 = 1 <
1 1

Pu:

-

0
—
0

b 112

b vs

Figure 2.5: The cordial decomposition of shadow graph (P, +F;)

Theorem 2.6. The bounds of cordial decomposition Ve 2 {pn U P, U (ntimes Pz)}and
number of the composition of the graphs .
P, and P, is we| = [{P, UPR, U(ntimes R,){. Hence
(n+2) <7 (P,oP)<(2n-1)+n. 7c(PoR,) = (n+2).
The edge set is

Proof: The composition of the graphs P, and P, , E = S(P)US(P)Untimes S(P,) . Note that
- n n 2/

P, a cordialgraphs. Therefore number of P, in
(R,oR)is  S(P,)+S(P,)+ntimes S(PR,).

constructed by the graphs P, and P,. Therefore
the graph P,oP, having the set of vertices
V={uyvl<i<nfu{uy,1<i<n}.  Note

Thisimplies
that there is  (2n) vertices in P, o P,. The graph |Wc| < |S(Pn) +S(P,) + ntimes S(P2)|_ Hence
P, o P, contains the n number of graphs P, and 2 7. (P,oP,) < (2(n-1) +n).

number of path P, . Note that P, and P, be two
cordialgraphs. This implies

Example 2.6: The cordial decomposition of the graph (P, o P,)

6o o © 3 1 ¢ 1 1 o ¢ 0 1 1 o 1 1 0
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Lower bound 8 times P, and 2 times P,

0 0 1] 0 0

1 1 1 \1 ‘1

1 1 1 1 1
1 0 0

0
1
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1 0 o 1 1 0 1 1

0
1 1
1

0

Upper bound 22 times P,

0 0 0 0 0 0 0 0

1 1 1 1 1 1

1 1 1 1 1 1 1 1
1

1 = 1 =

—
—
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0

1
0

1 = 1 P

1 o 1 =
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0
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1 = 1 =

-
0
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1 = 1 Cl
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1
0
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0

Figure 2.6: Cordial decomposition of the graph (P, o P,)

Theorem 2.7: The bounds of cordial decomposition
number of the composition of the graphs

P, and C, is (n+1) <7z.(P,~C,) <(3n).

Proof: The composition of the graphs P, and Cn ,
constructed by the graphs P, and C, . Therefore
the graph (P,oC,) having the set of vertices
V ={uv,1<i<nju{u,v,1<i<n}. Note that
there is  (2n) vertices in (P,oC.). The graph
(P,oC,) contains the graphs 2 timesC, and n
times P, . Note that P, and C be two cordialgraphs.

This implies ¥ 2 {C, UC, U (ntimes P,)}and

|l//C| > |{Cn wC, U(ntimes Pz)}l : Hence
(P, oC,) = (n+2).

The edge set is
E=S(C,)uS(C,)untimes S(P,), Note that
P, a cordialgraphs. Therefore number of P, in

(P, °C,)is S(C,)+ntimes S(P,). This implies
lwe|<[S(C,) +ntimes S(C,)|.
7. (P, oC,) <(3n).

Hence

Example 2.7: The cordial decomposition of the graph (P, oC;)

0
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Lower bound 2 timesC_ and 5 times P,

0 0 0 0
1 1 1 1 1
1 1 1 1 1

Upper bound 15 times P,

op 0 o o o
1 1 1 1 1
1L Ll 14 L]- Ll
3 o ] o o
1 1 1 1 1
il . 1l | |

Og Og
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1} |, 1l . L,

Figure2.7: Cordial decomposition of the graph (P, cC,)

Theorem 2.8: The bounds of cordial
decomposition number of the composition of th
graphs P, and B, is
(n+1) <7z (P,°B,)<(3n).

Proof: The composition of the graphs P, and B, ,
constructed by the two graphs P, and B, .

Therefore the graph (P, oB.) having the set of
vertices
V={uy 1<i<njufuy i<i<nfufuw i< j<nfufu,wl<j<n}:

Note that there is (4n) vertices in (P,0B,).
Note that P, and B, be two cordialgraphs. This

implies w2 {B, UB, LU (2ntimes P,)}and
lwe|=|{B, UB, U(2ntimes P,)}. Hence
7. (P,0B,)>2(n+1).

The edge set is

E=S(B,)uS(B,)u2ntimes S(P,), Note
that P, a cordialgraphs. Therefore number of P,
in (P,0B,)is S(B,)+S(B,)+ntimes S(P,).
This implies
lwe|<[S(B,)+S(B,)+2ntimes S(P,)|.
Hence 7z (P, o B,) < (6n—2).

Example 2.8: The cordial decomposition of the graph (P, o B,)

1 1
0 0
' 1
0
1 1
0 0
1
1
0 0
0
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Lower bound 2 times C_ and 5 times P,

0 0 y0 0, 0 0,
11

‘ 1 1 1 11
0 0 0

1 1 1 L 1 1

0 0 p0 0, 0 1}

1 1 1

! 1 1 1

0 0 0

1 1

1 l 1 1

Upper bound 22 times P,

0 40 90 o Y 0 40 o 0 ¢0

1 1 1 1 1

Figure 2.8: Cordial decomposition of the graph (P, - B,)

I11.  CONCLUSION

In this paper we define cordial

decomposition and cordial number 7z (G) of

graphs. Also investigate some bounds of 7z (G) in

product graphs like Cartesian product, composition
etc. In future we will investigate the decomposition
number in various labeling in graphs.

[1].

12].

[3].

[4].

[5].

[6].

[7].

www.ijera.com

REFERENCES:
P.M.Sudha and P.Senthilkumar,
Decomposition of Product Path Graphs into
Graceful Graphs, Turkish Journal of
Computer and Mathematics Education, Vol.
12 No.10 (2021), pp.4719-4726.
P.M.Sudha and P.Senthilkumar,
Decomposition of Various Graphs into Sum
Divisor Cordial Graphs, International Journal
of Aquatic Science, ISSN: 2008-8019, Vol.
12, No. 03, (2021), pp.1211-1222.
J. Barat and D. Gerbner, Edge-decomposition
of graphs into copies of a tree with four
edges, The  Electronic  Journal  of
Combinatorics, Vol. 21, 55, (2014), pp.1.
J.C. Bermond and D. Sotteau, Graph
decompositions and G-designs, Proc. 5th
British Combint. Conf. (1975) pp.53-72.
F. Botler, G.O. Mota, M.T.I. Oshiro, and Y.
Wakabayashi. Decomposing highly edge-
connected graphs into paths of any given
length. J. Combin. Theory Ser. B, 2016.
A.Kotzig, Decompositions of a complete
graph into 4k-gons, Matematicky Casopis.
Vol. 15, (1965), pp. 229-233. (In Russian)
Rosa, On certain valuations of the vertices of
a graph, Theory of Graphs (International
Symposium, Rome, July 1966), Gordon and
Breach, New York and Dunod Paris, (1967),
pp.349-355.

[8].
[9].

A.Rosa, Labeling snakes, Ars Combinat.,
Vol., 3 (1977), pp. 67-74.

A.Rosa, Cyclic Steiner triple systems and
labelings of triangular cacti, Scientia Series A
: Mathematical Sciences, Vol. 1 (1988), pp.
87-95.

[10]. A.Rosa, On certain valuations of the vertices

of a graph, Theory of Graphs. Gordon and
Breach, New York; Dunod, Paris, 1967.
Proceedings of the International Symposium
in Rome.

DOI: 10.9790/9622-1110010109




