View metadata, citation and similar papers at core.ac.uk brought to you bnyORE

provided by Tamkang University Institutional Repository

> NSC 89-2115-M-032-016

8 8 1 90 7 31

E-mail: cmfu@mail .tku.edu.tw

Decomposition of 2K, s into most cycles

(Gp)%2 Cs; pg

» 2Kppaq 4pq
Kpars C: [(gp)*3)/2 C, Cs
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2Kpars
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G
2Kpgrs
@ p 2Kpp.pp Let 2 Kpqr,s bethe 2-fold complete
40> G 4-partite graph and C; acycle of lengthrr.
(2 1£9£2p , ZKpppg If the edge set of agraph G can be
2p(ptg) Cs q>2p pqg partitioned into edge-digjoint cycles, then
2K ppipg 6p> Cs  wecall that this graph G can be
3p(ag-2p)/2 Cs4 pq decomposed into cycles. Inthis project,
2K pppa 6p° Cs we have shown that for each quadruple
(3p(g-2p)—3)/2 C4 Cs p,q.r,s of positive integers, 2K, qs can be
B g>2p p,q decomposed into most cycles as follows:
» 2Kppag 4pq G (@ 2Kp,pp,pCan be decomposed into 4p°
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Cs. Therefore, the work of Hanani on GDD
(b) When1£q£ 2p, 2Kpp,q Can be [1] completes the generalized
decomposed into 2p(p+g) Cs When  pseudo-characteristic for Kpm in 7/9 of
q>2p, if pgiseven, 2K, pqcan be the possible cases. For other cases, we
decomposed into 6p? C; and have to decompose 2K ) into as many
3p(g-2p)/2 C4 if pgisodd, cycles as possible ( not al triangles).
2K pp.pqCan be decomposed into 6p”
Cs, (3p(g-2p) — 3)/2 C4 and one Ce.
(c) When q> 2p, if both pand g are
even or odd, then 2K 4 Can be
decomposed into 4pq Cz and (G—p)%/2
Cy; if one of p,gis even or odd, then
2K, p,q,4 Can be decomposed into 4pq

Cs, [(q—p)2—3] /2 C, and one Cq r2, ..., I}, {Cy, cz sy C} ar]d{el, e, ...,
e} and L =[I(i,j)] be alatin square of

order n. Then correspondsto a
decomposition of K, into n? triangles.
Each entry I(i,j) of L correspondsto a
triangle (1, G, &) of Knnnforeach 1 £1,
] £n.  Now, we are ready to decompose
2K qrs the 2-fold complete 4-partite
graph.  We assume throughout the paper
that p, q, r,sT N.

Instead of considering the cases
left in Knm), in this note, we consider a
general complete 4-partite graph in this
project.

Let Knnn denote the complete
tripartite graph with the partite sets{r,,

Keywords. complete 4-partite graph,
2-fold compl ete 4-partite graph, cycle,
decomposition.

I ntroduction.

In[2], A. T. White studied the
relationship between block designs and
graph embeddings and he pointed out a
BIBD onv objectswithk=3and | =2
(a2-fold triple system ) determines a
triangular embedding of K, in some
generalized pseudo-surfaces : each block
becomes atriangle with vertices labeled
by the objects of the block; sincel =2,

Theorem 1. 2K, pppCan be
decomposed into 4p® Cs.

Theorem2. When1£q£ 2p, 2Kpppgq
can be decomposed into 2p(p+q) Cs
When g > 2p, if pg iseven, 2K ppqCan
be decomposed into 6p? C; and

each pair of vertices appears exactly 3p(a-2p)/2 C,4 if pgisodd, 2K, pqCan be

twice - so that a 2-manifold results from decomposed into 6p? Cs, (3p(-2p) — 3)/2

the standard identification procedure of C, and one Ce.

combinatorial topology. Theorem 3. When q > 2p, if both p and
Then he extended the study to g are even or odd, then 2K, 4 qcan be

group divisible design GDD, thus a decomposed into 4pg Cs and (G—p)%/2 Cy;

balanced compl ete multipartite graph if one of p,giseven or odd, then 2K pqq

Knm) IS considered. But, not every 2K  can be decomposed into 4pq Cs,

can be decomposed into triangles. [(q—p)*=3] /2 C, and one Cs
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