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Berlekamp-Massey 7L XY X AhDBxRIeiL e Groebner #JE

HEIERA BREE B ( Shojiro Sakata )

ABSTRACT:

We treat a'prohlem having some close relevance with Groebner
hasis which plays an important role in Computer Algebra and Sym-
holic Computation. This is how to find a minimal set of two-
dimensional linear recurring relations capahle of generating a
prescribed finite two-dimensional array over any field, where a
linear recurring relation corvesponds one-to-one to a hivaiate poly-
nomial with coefficients in the field. |

Qur algorithm for solving the problem is a two-dimensional ex-
tension of the Berlekamp-Massey algorithm for synthesizing a
shortest lFinear feedback shift-register capahle of generating a
given fjnite sequence. The complexity of computation for an array of

size n is 0(n2) under some reasonable assumptions.
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Table 1. Au example of computotio
lnl n un' F S G’ PG A
0 00 o0 1 00 ¢
{ 10 1 as above 1
2 .
2 0,1 X, 2,0 1 ; P : _o_jl
2 O) 1 °
3 20 O X, 2.0
| 0, , 0
X+ X, 0,1
4 1,1 1 as above ;J
5 0,2 0 X 2.0 |
1 0 0
Xt X+ 0,1
6 3,0 0 as abovc
T 2,1 1 as above —o—}[o
8 1,2 0 X 3,0 )
2 KX+l 0 1 ,
XX+ Xt X, +] 11 X . .]_o_‘
2 Xl 2) )1 ’ °r..'_l
X:. + X1X1+X2 0,2 : —;Jl }
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0 X, 3,0 as above
X Xyt X, + 1 1,1

Xit XXk X' +X, 0,2

0 as above
0 ~asr above
0 X, 3,0 as above

X +X+1 11

X, Xt X X+l 02

O | as above
1 as above
£ | XiexeXel 300 as above
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