30 November 1983
STATEMENT OF SOME CURRKENT RESULTS AROUT THREE-WAY ARRAYS.
Joseph B Fruskal

max rank(l % J x K) means the maximum possible rank of an I x J x K array.
1+ [<=J«<=k, ma» rank satisfies

IJEZ (I+J+~2) <= max rank{(l x J »n k) <= IJ,

and some exact values ared

2w 2w Ki For K={1,2,3,=4), max rank=(2,3,%,4)3

2 ox 3 ox K for K=(1,2,3,4,5, =&, max rank=(2,3,4,5,5,6)%

T x4 x Ki for K=(1,2,3,3, =8, max rank=(2,4,5,6, 7,83
I x 3 % K1 for K=(1,2,@-, =R, max rank=(3,4,5, 9).

The geaometrical arrange—ent of arrays of different rank within the
g-dimensional space of 2 % 2 x 2 arrays has been worked out in congliderable
detail.

Mosi  drfledt cot,  an conley
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RANK AND GEDOMETRY OF THREE-DIMENSIONAL MATRICES
Joseph B Kruskal (Dept 11214)

The concept of rank extends naturally to
Z-dimensional matrices, and the extension has
applications to complexity theory and statistics.
Calculating rank is difficult even for tiny
matrices. We present new results up to 3 % 3 x 3.
Max 2 % 2 % 2 rank is 33 surprisingly, both rank
2 and rank 3 occur with positive measure. Their
geometrical arrangement is described.
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