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Research on the decompositions of complete bipartite graph
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Abstract

Let K, , be the complete bipartite
graph, C, be an elementary cycle of
length 1, and 24’ . be the 2-fold complete
bipartite graph. A graph G 1s
(p,q,1)-decomposible if G can be
decomposed mto p copies of C,, g copies
of Cy, and r copies of C; for each triple
p,q,7 of nonnegatve integers such that 4p
+6¢ + 8r =|E(G)|, in the following two
cases:

() G=K,,fm>4n>6,andm nare
even,

(b) G=K,,—F, where F 15 a 1-factor, if
n is odd.



(c)G=2K,,fm>n>4
Keywords: complete bipartite graph,
(p,o,1)-decomposible.

L Introduction

Let K., and C; denote the complete
bipartite graph and the elementary cycle
of length k. By a decomposition of a
graph G we mean a partition of its
edge-set E(G).
decomposed mto p copies of C,, g copies

If a graph G canbe

of Csand r copies of Cs, then we wnte G
=pCys+qCs +1Cs.
throughout the paper that p,q,7r € N U

We assume

{0}, the set of nonnegatve integers.

Decompositions of K, and K, — F
(that 15, K, minus a 1-factor) into cycles
of different lengths has been mvestigated
several times [1,3,5]. Decompositions
of K, .nto cycles of length 2k were
considered in [6]. In this project, we
show that K>, 2, =pCy+¢gCs +1Cs
wheneverm >2,n >3, and 4p + 64 +8r
= 4mn, Kop+1,20+1- F=pCy+qCs +1Cs
whenevern > 1, and 4p +6q +8r =
2n(2n+1), and 2K, =pCs+qCs +1Cs
wheneverm>n >4, and 4p +6g +3r =
2mn, by using recursive construction

For convenience, we make the

following defimtions:

& ={@gnpgreNu{l}and G

=pCy +qCs+1Cs}

and

Si={(.gnlp.gre N v {0} and4p +

6q +8r =1},

for each positve integer i. Then clearly

D(G) < Sigcy, and we can state our main
theorem as follows.

Main Theorem. Leim andn be
positive integers. Then

(@) D(Kom,21) = Samnif m =2, n >3, whale
D(Ky9 = 816\ {(2,0,1)};

() D(Kop+1,20+1 - F) = Szn(znﬂ), Wwhere F
is a 1-factor in Kou+1on+1.

(c) D(2Korn) = S 1f m=n 2= 4.
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