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Abstract
In this note we lay down some thoughts on computing Grobner 

bases using subresultant polynomial remainder sequences (prs’s) to 
eliminate variables.

In this way we try to minimise 5-polynomial computations and, 
if possible, to completely avoid them.

A personal note to us by Bruno Buchberger — at the Polynomial 
Computer Algebra conference (PCA-2015) in St. Petersburg, Russia 
— served as the motivation for our effort.

O utline of our A lgorithm
In  o rder to  u n d e rs ta n d  ou r m e th o d , we first give a  b rie f p re sen ta tio n  of 
B uch b erg er’s o rig inal a lgo rithm  for com p u tin g  th e  G ro b n er basis o f a  sys
te m  of polynom ials equa tions in  m any  variab les w ith  ra tio n a l coefficients.

B u c h b e rg e r ’s O r ig in a l A lg o r i th m

•  for each p a ir  of po lynom ials co m p u te  th e  5 -po lynom ial,

• reduce each polynom ial by  all o th e rs ,

•  th e  process te rm in a te s  w hen no new  5-po lynom ials ap p ear.

O u r  A lg o r i th m  —  w o rk in g  v e rs io n

1. for each p a ir  o f po lynom ials A, B  com p u te  C, th e  la s t m em ber of th e  
su b re su lta n t p rs  of A, B ,

(a) if lc(B ) =  1, th e n  we rep lace  th e  p a ir  A, B  by th e  p a ir  B, C,

(b) if lc(B ) ^  1, th e n  we rep lace th e  p a ir A, B  by th e  tr ip le t A, B , C,
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2. reduce  each po lynom ial by  all o th e rs ,

3. th e  process te rm in a te s  w hen no  new po lynom ials C  ap p ea r.
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