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Abstract

I show how a simple observation about mapping the binomial expansion to
regular arrays leads to a decomposition of N-D equilateral regular arrays (ERAs) of
axis length n, in terms of ERAs of all dimensions from 0 to N but of axis length one
less (n-1) or one more (n+1). I then recurse the decompositions and derive a single
canonical expansion of an N-D ERA of axis length n, in terms of null arrays.

I recapitulate these arguments and generalize them for non-equilateral
regular arrays (NERAs). I call the final canonical decomposition of a NERA in
terms of only null arrays the “master equation” because all other results can be
derived from it. I derive many examples and subsidiary results along the way
including the expansions in nulls for an arbitrary inner product and for a catenation
of two conformable arrays. I also have found explanations for some open array
questions.

There are four chapters on applications: one suggests a new operation on
arrays — array division, and one suggests analyzing hyper cube machines and
generalized hyper cube machines using these methods. The third applies these
methods to OLAP hierarchical data, and the last one suggests enlarging computer
languages to properly allow null arrays.
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This is a rich set of results, so I indicate a number of possible new avenues of
research applying these results. This includes array valued polynomials, fractional
and complex length arrays, “ragged” arrays, complex and fractional dimension
arrays, and GHC connectivity .

Key Words
Null Array, Binomial Array Expansion, Processor Connectivity, N

Dimensional Machines, Null Data Structures, Computer Language Array Indexing,
Generalized Hyper cubes, Array Division, Catenation, Lamination, Ragged Arrays.

’
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Corrigendum (added in proof)

Negative array axis length results are inserted in this thesis as side comments
and not as direct contributors to the main arguments. This is distinguished from
negative arrays, which are main line items. The negative axis length results in the
NERA case (equations 6.1.2 - 6.1.9, pp. 91-93) may be partially wrong or incomplete.
Therefore for now, all negative axis length results should be considered preliminary
and that entire topic as a whole should be considered part of Chapter 8,

Implications for Future Research.
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