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Standard Graphs by using an Algorithm  ®

Chack far
updatas

C. Sujatha, A. Manickam

Abstract: In this paper we elaborate an algorithm to compute
the necessary and sufficient conditions for the continuous

monotonic star decomposition of the bipartite graph Kmr and
the number of vertices and the number of digoint sets. Also an
algorithm to find the tensor product of H X PS has continuous

monotonic path decomposition. Finally we conclude that in this
paper the results described above are complete bipartite graphs
that accept Continuous monotonic star decomposition. There are
many other classes of complete tripartite graphs that accept
Continuous monotonic star decomposition. I n thisresearch article
Extended to complete m-partite graphsfor grater values of m. Also
the algorithm can be developed for the tensor product of different

classes such as Cn ,Wn, Kln with Pn
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I. INTRODUCTION

A simple graph with the property that there is a path
between every pair of verticesisknown asaconnected graph.
The degree of avertex v of any graph is the number of edges
incident with v and is denoted by d(V) and the distance

between the two vertices u and v of G is the length of the
shortest V—U path in G and is denoted by

d(u,v). {G| [1=12..n} be a collection of
edge-digoint sub graphs of G such that
E(G)=E(G)UE(G,) U...uE(G,), then the

collection {G|} is called adecomposition of G. If each Gi

is connected and | E(G) [=1 for exch i =1,2,...,N,
then it is called a continuous monotonic decomposition of G.
A complete graph with vertices NEN, denoted by K isa

connected simple graph with every vertex is connected with
every other vertex by an edge [1]. A graph with n vertices
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Fig.1.

II. STAR DECOMPOSITION OF A GRAPH
Le G= (V ) E) be a connected simple graph of order

m and size n. If A decomposition Gsz:---:Gn) of Gis
said to be a continuous monotonic decomposition (CMD) if
each G is

|
|E(G) =i VieN.[2].Introduced Ascending Sub graph
Decomposition(ASD) as a decomposition of G

connected and

into
subgraphsGl (not necessarily connected) and is isomorphic

to a proper sub graph G‘| +1-[3] Introduced a new concept
known as continuous monotonic decomposition of Graphs

[3. If G admits a cMD, {G,G,,...,G} | VneN,

where each G| is a star, then we say that G admits
Continuous Monotonic Cycle Decomposition (CMCD)[4].

[11. CONTINUOUSMONOTONIC
DECOMPOSITION OF COMPLETE BIPARTITE

rAPHS Kms

A graph Gisabipartite graph if V (G) can be partitioned

into two subsets U and V, called bipartite sets such that every
edge of G joins avertex of u and avertex of v. In a bipartite
graph, if every vertex of u is adjacent to every vertex of v,
then such graph is called complete bipartite graph. A

complete bipartite graph with |[U |=S and |V |=1 is
denoted by K .1f either S=1 or t =1 then K is a

star. Continuous Monotonic Decomposition of awide variety
of graphs had been studied by [4,5].
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IV. TENSOR PRODUCT

For two graphs G and H, the tensor product GxH has
vetex st V(G)xV(H) in which (,,m) and
LI, E(G)

(I,,m,) ae adjacent whenever and

mm,eE(H).

4.1. Theorem
Let G be a connected simple graph of order r and size s.

Then G admits a CMD Hl,HZ,...,Hn if and only if
_(n+D)

g=""C,.

4.2. Theorem
K* amits a Continuous monotonic  star

n

decompositionfor all N> 1.
4.3. Theorem

M K
decomposition for N >1
i) K
decomposition for N >1
4.4. Theorem
There is an edge decomposition of G such that each
partition classisastar in G if and only if G isbipartite.

45. Lemma
Let G be a edge digoint union of stars

SS9, for k>0 such that
q=1(i+1)/2. Then can be decomposed into stars

4.6. Theorem
The complete bipartite graph K| (M<T) can be

n2ns1 admits Continuous monotonic  star

n+1.2n+1 admits Continuous monotonic star

some

decomposed into stars S,SZ,...,SZn (CMSD) if and only
it Mm=n—1ad r=2N+1+ ] whee i,]>0
suchthat N=i(j +1)/(j - 2i).

4.6.1. Algorithm

1 (Kp,)
Step 1: Initialy enter the values M, I, X

Step 2: Read the value of x
Step 3: for | =1tondo

Step 4: for j=1tondo
@) if (] >2%1) then
iy compute Y=1(j+D)/(j—2*1)
(iii) compute M=Y —I
(iv) compute I = 2% y+1+ j
step 5 if (M<=r& & m> 0)
Step 6: Print I, ], Y,Mandr

Step 7: Go to step -3 until I >n
Step 8: Stop;
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Step 9: End

Output

Enter the value of (n=15)

Tablel

I J 2n M R
1 3 8 3 12
1 5 4 1 10
2 5 24 10 30
2 6 14 5 21
2 9 8 2 18
2 14 6 1 21
3 7 48 21 56
3 9 20 7 30
3 13 12 3 26
4 9 80 36 90
4 10 44 18 55
4 11 32 12 44
4 12 26 9 39
4 14 20 6 35
5 11 120 55 132
6 13 168 78 182
6 14 90 39 105

4.7. Continuous monotonic decomposition of Tensor
Product of Pn XPS
4.7.1. Theorem
For any integer N, P, xK, has a cmD
{H,,H,,....,H_} if and only if there exist an integer m
satisfying the following properties.
(). m=4k or m=4k -1(k>1keZ)
iy mM(m+1)/2=4n-4
4.7.2. Lemma
()Lt M=0 (mod 4). Two copies of the set
{1,2,...,m} can be partitioned into four sets

$5.8 m S
Lpg@=2psb=% sCc=%,,d=n-1
Here M(M+1) =4n—4.

(i)Let M+1=0 (mod 4). Two copies of the set
{1,2,...,m} can be partitioned into four sets

$5.8 m S
T g @=Zpgh=2 4C=%
Hee M(M+1) =4n-4.
4.7.3. Theorem
For any integer N, P, xK, has two copies of

such that

such that

wsd=n-1

continuous monotonic decomposition { Hl, H I H m}

if and only if there exist an integer m satisfying the following
properties.
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(ym=4korm=4k -1(k>1keZ)
@iym(m+1) =4n-4

Proof

Let G=P, x B, By definition | E(G) | 4n=4.
Assume P,xP;, has two copies of CMD
{Hl,Hz, ...... ,Hm}. We have
|E(G) |= 2X™VC,. Here 4n—4=2x"VC, |
Since P, xP, has two copies of CMD,

IN-4=2x(1+2+....4m=2xmm+1)/2=m(m+1).

Hence M(M+1) =4k(K >1, keZ) . Now either
m=4K orm=4k —1.
Conversdly assume M(M+1) =0 (mod 4). Let

G=B, xR e P =(,uU,..... u,),
B = (v, Vv, \s).

Case 1. Suppose n isodd.
Define

T ={W, W 5, 1 1<i <n-1i-—odd}
U{W, Wy,g 1< <0y i —every.

Ty ={W,, W g :1<i <n-1 i —odd}
U{Wy, Wy,y2 1 1<i <, i —ever}.

T3 ={W,, W,z :1<i <n-1,i —odd}
U{W3, Wi g, 11<i <0, i —ever}.

Ty ={W3, W5, :1<i<n-1,i-—odd}
U{W,, Wy g :1<i <, i —every.
Hoe  |THT, HTHT, En-1

| T [+]T, = C, ad |T5|+]T, = C..

Also

By Lemma 10, {1,2,....,[T} = SUSZ and
{12,....mM=S,US,
Zagsla = stslb = ZCSSlC = ngsld. Decompose

T,T2 into tre&s{Hi} as follows: - =Uieg Hi and
T, =Uies, H;. |[E(H;) [=1, where 1<i <m. Also
decompose T3, T, into trees {H,} as follows
T3 = Uies; H, T, = Uies, H,

|E(H;) =1, where1<i <m. Clearly two copies of

and

{Hl,HZ,....Hm} forms the continuous monotonic

decompositions of Pn X F?g
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Case 2: Suppose n iseven.
Define -|_1,T2,T3 and T4.As the case 1, two copies of
{ H 1r H2, ..... ,H rn} forms the continuous monotonic

decompositionsof P, x .

4.7.3.1. Algorithm

Step 1: Initially enter thevalues N, M, a,b
Step 2: Read the valuesof M, N

Step 3: While (@< m-1)

Step 4: Store & =1, b=2;
(i) For i =1tondo
Gy  Line (i,a)— (i +1,b)
(i) Swap (a,b)

Step 5: Store a=2:b=1
i) Fori=1tondo
@iy Line (I,8)— (1 +1,b)
Giiy  swap (a,b)

Step 6: Goto Step 3 Until (&< M—1)

Step 7: Stop

Step 8: End

Output.

Table2: Tensor Product of Bgx P
-I_l T2 T3 T4

From To From To From To From To
ey | S laa| G laa|§lan |G
ey | Slen| Sley| S e S
ey | S lea| Glea| G ey
@2 | S lay | S ey S lay|§
6| Slea| Glea| &6y &
62| O e G e G |ea|
ey | Slea| Clea| ey §
62| O e §lea| lea|§
ey |G ea | Plea |G| ey |G
(10, 2) (1)1 (10, 1) %)1 (10, 3) %)1 (10,2) (é)l
(11, 1) %)2 (11, 2) (1)2 (11, 2) (é)z (11, 3) %)2
12, 2) (5’ (12, 1) (g’ (12, 3) (2)3 (12,2) %3
(13, 1) (g" (13,2) (1;" (13,2) (g" (13,3) (g"
w2 | P ey | P sy | P sy | P
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Fig.2.

V.CONCLUSION

In this paper we described above complete bipartite graphs
that accept Continuous monotonic star decomposition. There
are many other classes of complete tripartite graphs that
accept Continuous monotonic star decomposition. Finaly we
conclude that in this paper can be extended to complete
m-partite graphs for grater values of m. Also the algorithm
can be developed for the tensor product of different classes

suchas G ,\W,, Ky , with P.
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