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Abstract

A decomposition (G1, G2, Gs , ..., Gn) of G is said to be a Linear decomposition or
Arithmetic Decomposition if each G; is connected and |E(Gi)| = a+(i-1)d, forall i =1, 2, 3, ...,n
and a, d € Z+. E.Ebin Raja Merly introduce the concept of even decomposition of a connected
graph and investigate their variations. The arithmetic Decomposition witha =2 and d = 2 is
known as Even Decomposition (ED) since the number of edges of each subgraph of G is even,
we denote ED as (G2, G4, Ge, ..., Gzn). In this paper, we study the Even Decomposition (ED) of
special class of graph namely C,, A K,, , W, ., and G,,.
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1.Introduction

In this paper, we consider simple undirected graph without loops or multiple edges.The
concept of Continuous Monotonic Decomposition was introduced by N.Gnana Dhas and
J.Paulraj Joseph. The concept of Arithmetic Odd Decomposition was introduced by E.Ebin Raja
Merly and N.Gnanadhas in [2] .We introduce the concept of even decomposition of a connected
graph and investigate their variations.
Definition 1.1

Let G = (V, E) be a simple graph of order p and size q. If G1, G2, G3, ..., Gn are
connected subgraphs of G with E(G) = E(G1) U E(G2) U E(G3) ... U E(Gp), then (G1, G2, Gs, ...,
Gn) is said to be a decomposition of G.
Definition 1.2

A decomposition (Gi, Gz, Gs, ..., Gn) of G is said to be continuous monotonic
decomposition (CMD) if each G;jis connected and |E(Gi)| =1, foreachi=1, 2, 3, ..., n.
Definition 1.3

A decomposition (Gi, G2, Gz, ..., Gn) of G is said to be a Linear decomposition or
Arithmetic Decomposition if each G; is connected and |E(Gi)| = a+(i-1)d, foralli=1, 2, 3, ...,n
and a, d € Z+..
Definition 1.4

The Arithmetic Decomposition of G is said to be Arithmetic Odd Decomposition(AOD)
of Gonlywhena=1andd = 2.
Remark 1.5

If a =1 and d= 2, then the number of edges of G is n?. Since the number of edges of G is
n2, q is the sum first n odd numbers 1, 3, 5, ...,2n-1. Since the number of edges of each subgraph
of G is odd, we denote the AOD as (G, Gs, Gs, ..., G2n).
2.EVEN DECOMPOSITION
Definition 2.1

The Arithmetic Decomposition of G is said to be Even Decomposition (ED) of G only
whena=2andd = 2.
Remark 2.2

If a =2 and d= 2, then the number of edges of G is n(n+1). Since the number of edges of
G is n(n+1), g is the sum first n even numbers 2, 4, 6, ...,2n. Since the number of edges of each
subgraph of G is even, we denote the ED as (G2, Ga, G, ..., G2n).
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Lemma 2.3
Let m = 0(mod2).The set {2,4,6, ....2m} can be partitioned into two sets S; and S such

S =Yy

xES'1 yESZ

that

Here m(m + 1) = 2n.
Proof
Letm =2k,k > 1,k € Z.
Case l:kisodd , k=21+1,A>1
Thenm = 2k = 2(2A + 1)and m + 1 = 44 + 3. Hence n is odd.
Case 2:kiseven,k=21,1>1
Proof is by induction on A.
IfA=1thenk =2,m=4andn = 10.
Let S1 ={2,8}and S>={4, 6}. Now,

Zx=2+8=10=n

XES,

and Zy=4+6=10=n
YES;
Hence the result is true for A = 1.
Assume that the result is true for A — 1. Hence the set {2,4,6, ...,2(41 — 4)} can be partitioned
into two sets Sy and S such that

Zx=2y=n=(2&—2)(4l—3)

XESq YES,

To prove the result is true for A. The set {2,4,6, ....2(44)} can be partitioned into two sets S; and
S> where S; = S1U {2(44 — 3), 2(44)} and S>= S,U{2(44 — 2), 2(41 — 1)}.

Now,
Y x= x+2(42-3)+ 2040
X€S,; XESy
= (21 —2)(42—3) + 2(42 — 3) + 2(441)
=812+ 21
=21(41+ 1)
=n
Similarly,
Z y = Z y+2(42—2) +2(421— 1)
yE€S, YES2
=2A-2)(41—-3)+2(4A—-2)+2(41-1)
= 8% + 21
=2A(41+1)
=n
Hence by induction the lemma is true for all A.
Lemma 2.4
Let m + 1 = 0(mod2). The set {2,4,6, ....2m} can be partitioned into two sets S; and S
such that
z X = z y=n
XESl yESZ

Here m(m + 1) = 2n.
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Proof

Letm+1=2k, k>1k€Z
Case l:kisodd , k=21+1,1>1

Then m=2k—-1

=222+1)—-1
=41+1
andm+1 =41+ 2.
Hence n is odd.
Case 2:kiseven,k=21,1>1

Proof is by induction on A.

IfA=1thenk =2,m =3 andn = 6.

Let S1 = {2, 4} anS; = {6}. Now,

Zx=2+4=6=nand Zy=6=n

XES, YES;

Hence the result is true if A = 1. Assume that the result is true for A — 1. Hence the set
{2,4,6, ...,2(41 — 5)} can be partitioned into two sets S; and S such that

Zx=zy=n=(2,1—2)(4,1—5)

XES, YES,
To prove the result is true for A. The set {2,4,6, ...,2(41 — 1)} can be partitioned into two sets
Siand S; where S; = S1U {2(44 — 3), 2(41 — 2)} and S; = SpU{2(44 — 4), 2(41 — 1)}
Now,

Zx= Zx+2(4/’l—3)+2(4/1—2)=(2/1—2)(41—5)+2(4/1—3)+2(4,1—2)

XES; XESy
=812 — 21
=21(41-1)
=n.
Similarly,
Z y = Z y+2(42 —4) +2(42— 1)
yE€S, YES:
=21-2)(41—-5)+2(41—4)+2(41—-1)
= 8% — 21
=21(41-1)
=n.
Hence by induction the lemma is true for all A.
Theorem 2.5

For any integer n, C, A K, has an ED {H,, H,, ..., H,,,} if and only if there exists an
integer m satisfying the following properties:

(1 m=2kor2k—1(k=>1ke€Z)

(i) mm+1)=2n
Proof

Let G = C, A K,. Then, |E(G)| = 2n. Assume C,, A K, hasa ED {H,,H,, ...., Hy, }

Then

|E(H,)| + |E(H)| + - |[E(Hy)| = |E(G)| = 2+4+ -+ 2m=2n

201+24+--4+m)=2n

<m(m+ 1)>
2\————]=2n
2

m(m+1) =2n

m(m + 1) = 0(mod?2)
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mm+1)=2k,k>1,k€eZ

m=2korm=2k—-1(k=>1,ke€Z)
Conversely, assume m(m + 1) = 0(mod2). Let G = C, A K.
Let V(C,) = {uy,uy, us, ... ,up,}and V(K;) = (vq, v3).
Define w;; = (u;, vj))where1<i<n,1<j <2
Now
V(G) ={w;:1<i<n,1<j<2}and |E(G)| = 2n.
Define
T, = {(Wil,W(i+1)2): 1<i<n-—1,i—odd} U{(Wiz,w(iﬂ)l): 1<i<n-2,i—even}u
{ (W1;, wpz)} and
Ty = {(Wip Wis1): 1 S i <n—1,i —odd} U{(Wiy, Wiignyz): 1S i<n—2,i—
even} U { (wiz, wn1)}.
Here |T;| = n and |T,| = n. Also, |Ty| +|T,| =2+ 4+ -4+ 2m = m(m + 1).By lemma 2.3
and lemma 2.4,
{2,4,6,...2m} = S, U S, where

Zx=nand Zy=n

XES, YES,
Decompose T, and T, into trees {H; } as follows

T1 = UHiandTZ = UHl
i€5; i€S,

Also,|[E(H)| =i,1<i < 2m.
Clearly {H,,H,, ....,H,,,} forman ED of C, A K,.
Illustration 2.6

As an illustration, let us decompose C¢ A K.

LetV(Cq) = {uq, uy, ...ugt.Let V(K,) = {vy, v,}
C6 N Kzi a

(ug, v1) (up, v1) (uz, vq) (ug, vq) (us, v1) (ug, v1) (ug,vy)

(uz, v1) (Uz, v2) (Uy, v3) (Uy, V) (Uz, v5) (Up, V)
ED Of C6 N Kz:

(12, v2) (ug,v2)  (Ug, v2)

ANAYA

(w1, v1) (u3,v1) (usz,v1) (us,v1) (u1,v1)

H,
H,

JETIRABO06022 | Journal of Emerging Technologies and Innovative Research (JETIR) www.]etir.org | 110


http://www.jetir.org/

© 2019 JETIR February 2019, Volume 6, Issue 2 www.jetir.org (ISSN-2349-5162)

(uli 172)
(uZI 171)
(uéJ 171)
o (u3,v2)
(us,v2)
(ug,v1)
Hg
Theorem 2.7

For any integer n, W, ,,has an ED {H,, H,, ...., H,,, } if and only if there exists an
integer m satisfying the following properties:

(i) m=2kor2k—1(k=1,k€Z)
(i) m@m+1)=2n
Proof
Let G = W,,,. Then, |[E(G)| = 2n. Assume W, ., hasa ED {H,,H,, ...., Hy, }
Then
|E(H)| + |E(H)| + -+ |E(Ha) | = |E(G)]
=>2+4+-+2m=2n
2(1+2++m)=2n

m(m + 1)
2 <T> =2n

mim+1) =2n
m(m + 1) = 0Gmod2)
mim+1)=2k,k>1k€eZ
m=2korm=2k—-1(k>1,k€Z)
Conversely,assume m(m + 1) = 0(mod2).

LetG = Wn+1.
Let V( Wyt1) = {u,uy, Uy, ug, ... ,u,tand |[E(G)| = 2n.
Define

T, ={(wu):1<i<n}and T, = {(uj, uj41): 1 <i <n—1}U {(u,, uy}
Here|T;| =n and |T,| = n. Also, |T;| + |T,| =2+ 4+ -+ 2m =m(m+ 1).By lemma 2.3
and lemma 2.4, {2,4,6, ....2m} = S; U S, where

sznand Zyzn

XESq YES,
Decompose T; and T, into trees {H; } as follows

Also,|E(H;)| = i,1 < i < 2m. Clearly {H,, H,, ...., Hy;, } form an ED of W, ;.
Illustration 2.8
As an illustration, let us decompose W, 1.

Let V(Wig41) = {ug, up, ... tgg, u}. Wigyq IS given
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U1o U,
ug u’3
ug u4_
U, Us
Ug
Wi041
° . - -— -
Uy Uy Us Uy Us
u
Hy
Uq Uy
H,
o— — ° — e *— ® —eo
Ug Ua Uy Ug Uq Uq( Uy
Hg
Uy
®
Ug Ug
U.
Ug @ @ Us
U190 Uy
®
Uz
Hg
Theorem 2.9

For any integer n, Globe G, has an ED {H,, H,, ...., H,,,, } if and only if there exists
an integer m satisfying the following properties:

() m=2kor2k—1(k=>1ke€eZ)
(i) mim+1)=2n
Proof
Let G = G,. Then, |[E(G)| = 2n. Assume G, has a ED{H,, H,, ...., H,;, }
Then
|E(H)| + |E(Hy)| + - |E(Hzm)| = |E(G)]
>2+4+--+2m=2n
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2(.° 24 4+m) =2n
"}(M) 4
2

m(m+1) =2n
m(m+ 1) = 0(mod2)
mim+1) =2k, k>1,k€Z

m=2korm=2k—-1(k=>1k€eZ)
Conversely, assume m(m + 1) = 0(mod2).
Let G = G,.Let V(G,) = {u, v, uq, uy, Us, ... ,uy}and |[E(G)| = 2n.
Define
T, ={(wu):1<i<n}and T, = {(v,u;):1 <i <n}.
Here|T;| = n and |T,| =n. Also, [Ty| +|T,| =2+4+ -+ 2m =m(m+ 1).By lemma 2.3
and lemma 2.4, {2,4,6, ....2m} = S; U S, where

sznand Zyzn

XESq YES,

Decompose T, and T, into trees {H; } as follows

i€5; (€S,

Also,|E(H;)| = i,1 < i < 2m. Clearly {H,, Hy, ..., Hy,,,} form an ED of G,,.

Illustration2.10
As an illustration, let us decompose Go. Let V(Gyo) = {u, v, uy, uy, us, ... ,Ujp}. Gpp- IS
given below.
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ED of GlO
u
v
® 9
Uy Uy
Uy U;
U, Uz
H, H,
Uy
Ug
v .
USF Ug
Uqp Ug
Hg
Uy
o
Ug Ug
1,
Ug @ @ Us
U190 Uy

o

Uz

Hg
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