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Abstract

The pyramid graph is an interconnection network topology based on regular square mesh and
tree structures. In this paper, we adopt a strategy of classification into two disjoint groups of edges
in regular square mesh as a base sub-graph constituting of each layer in the pyramid graph. Edge
set in the mesh can be divided into two disjoint sub-sets called as NPC(represents candidate edge
for neighbor—parent) and SPC(represents candidate edge for shared-parent) whether the parents
vertices adjacent to two end vertices of the corresponding edge have a relation of neighbor or
shared in the upper layer of pyramid graph. In addition, we also introduce a notion of shrink graph
to focus only on the NPC-edges by hiding SPC-edges in the original graph within the shrunk
super-vertex on the resulting graph. In this paper, we analyze that the lower and upper bound on
the number of NPC-edges in a Hamiltonian cycle constructed on 2'x2" mesh is 2% and 3%(2°"*—
2"1) respectively. By expanding this result into the pyramid graph, we also prove that the
maximum number of NPC-edges containable in a Hamiltonian cycle is 4713499047 in the
n-dimensional pyramid.
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