Handouts

November 2, 2023 9:20 AM

> with (Groebner) ;
| Basis, I'GLM, HilbertDimension, HilbertPolwomial, HilbertSeries, Homogenize, Inftialllorm,

InterReduce, IsBasis, IsProper, IsZeroDimensional, LeadingCoefficient, LeadingMonomial,
LeadingTerm, MatrixOrder, MaximallndependentSet, MonomialOrder, MultiplicationMatrix,
MultivariateCyelicVector, NormalForm, NormalSet, RationalUnivariateRepresentation, Reduce,
RememberBasis, SPolynomial, Sohve, SuggestVariableOrder, Support, TestOrder, ToricldealBasis,
TrailingTerm, UnivariatePobynomial, Walk, WeightedDegree ]

> £1,£2 := x*y+l, y+1;

SLR=xp+Ly+] B L

> £ := x*y"2-x; # /.‘_ 3 =
. 5l { +
f=xy —x
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(> £1,£2 := x*y+l, y+1; LAYt NI
A2 =xy+ly+1 N

;Divide tby [t1,12] using lexicographical ordering with x>y _ ’? -""JC'FZ. = — ’JC—""
> NormalForm( £, [£l,£2], plex(x,y) ); 1(\3 T {
| =g

> NormalForm( £, [£2,£fl], plex(x,¥) );
0

> NormalForm( £, [fl,f2], plex(x,y), 'a' }; ’C\ ﬂz
| —a {

=> a; :L—"..':- <I\“j_rll' jkr?
[J", _1]

[> ¢ := Basis( [f1,£2], plex(x,y) ); \L

G=[y+1lx—1]

" |
> NormalForm( £, G, plex(X,y) ):; ; J: - < (d-{- f))( >

> NormalForm( £, [G[2],G[1l]], plex(x,y) );:
0



The Division Algorithm for k|zq, 29, ..., zy).
Input ~< a monomial ordering on ZY,,

| € k[X], divisors fi, fo, ..., fs € k[X]

where X = aq, w9, ... x5, f; # 0
Outputs quotients aq, aa, . .., as € k[X] and

remainder 1+ € k[ X] satisfying

() f=arfitasfot ... asfs+7,
(i1} LT(f;) docs not divide any term in 7 and
(i) LM(f) > LM(a;f;) for 1 <i <.

(Gsli; o a5y 4= (030000)
(r,p) < (0, f)
while p # 0 do

find the first ¢ such that LT f,)|LT(p).
if Ai then (r,p) « (r+ L1T(p),p— LT(p)) CASE 1
elset < LT(p)/LT(f;)

(a5, p) — (a; +t,p—1Lf;) CASE 2
end if —
end while
output (ay, ay,...,a.r)
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