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Abstract



The performance of massively parallel
computer system is strongly affected by the
topology property of interconnection network
(network for short).

Symmetry, constant degree, lower
diameter, and scalability are good topologic
properties in network. Constant degree makes
the number of O ports of each processor
fixed regardless of the system’s size, so that
the hardware complexity will be greatly
lowered. Cube-connected cycles and butterfly
graphs are two important networks with

constant degree.
In this project, we studied three

combinatorial properties on butterfly graph. -

The first one is pancycles. That is, determine
whether there exists a cycle of length » in
butterfly graphs, where n is arbitrarily given.
Cycles in networks are useful to many
applications such as indexing, embedding
linear arrays and rings, and computing fast
Fourier transform.

Suppose that G=(¥, E) is a graph. A
partition {¥y, ¥z, ..., s} of Vissaid to be a
uniform  cycle partiion of G if
v, |=| vy|=...=] ¥,| and each subgraph of
G induced by ¥; contains a cycle of length
|V,-|, where 1<i<s. We say that G has
X-complete uniform cycle partitions if G has
uniform cycle partitions whose cycle lengths
include all possible multiples of A. In this
project, our second problem is to construct
complete uniform cycle partitions for the
butterfly graphs.

Since faults may happen when a
network is put in use, it is practically
important to consider faulty network. Our
third problem is to establish Hamiltonian
cycles in faulty butterfly graphs. The results
reveal that the butterfly graphs are superior in
embedding rings.

Keywords: Interconnection network, butterfly
graph, cycle partition, pancycle,
and fault-tolerant ring
embedding.
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