| Examples of computing Ideal Quotients 1:J

| > interface(imaginaryunit=_i): # so we can use | for ideals
| > Wi t h(Pol ynom al | deal s):

> 1, J, K:= <Xx*z,y*z> <X,y> <z>

LJ,K:i=(Xxzy2),(x (2

;Check Proposition 9 (i): 1:(1) =1
> Quotient(l,<1>);
(Xz,y2)

;Check Proposition 9 (iii): If J=Ithen I1:.J = (1)
> Quotient(l,<x*z>);

(1

To compute | : J where J=(X) +()) use Proposition 10 (3): I:J = I:{(x) NI: () and compute
| these using Theorem 11.
> Quotient(l,<x>), Quotient(l,<y>);

(2), (2)

;Thus I:(® =(2 and I:()) = (2 and their intersection is clearly (2. Check using Maple
> Quotient(l,Jd);
(2)

\Y
[
1

[x,y];
Ji=1[x Y]
[yr2-x*z, x"3-y*z, x"2*y-z"2];
Ki=[-xz+, X —yz X y— 7]
_Constructl = J N Kusing the algorithm from section 4.3: JN K=tJ+ (1—-t) K N K4
LX, Y, 7]

\Y
A
I

> | := Goebner[Basis]([seq(t*f,f=J),seq((1-t)*g,09=K)], plex(t,x,y,2z));
L= =y xz— P xy' =y 2, ¥V -y X —yz tZ2 +X y— 7, ty, tx]
BX .= renmove(has,|,t);
L= —yZ xz—/, xy' —yZ2, ¥y -y 7, X —y7]
_>I J, K:=<I> <J> <K

I,]’,K:=<)ﬁ—yz4, XZ— VX =Yz, XV =y, xV =y, (x W -xz+ )V, X y—2, X —y2)

(> L = I ntersect(J, K);
Li=(-xz+ Y/, X —y2

[ The basis we computed is different from the one Intersect( ... ) computed. The difference is
Ljust
> & oebner[Basis]( |, tdeg(x,y,z) );

[-xz+), X —yZ]

=> Quotient( I, K);
XM

;To compute | : K using Proposition 9 (3) and Theorem 11, this time K=(gl) +(g2 +(g3) .
> g := Generators(K);




gi={-xz+/, ¥y-7,x -yz

> T1l, T2, T3 := seq( Intersect(l,<g[i]>), i=1..3);
T1, T2, T3:=(xz— ), (X' Y —yZ, X y—xZ), (X =y 2)
:From this we see that a basis for | : <g,> is <1> and similarly 1:<g;> =(1).

> < seq( normal (f/g[2]), f=CGenerators(T2) )>;
X »

[(Thus1:K=(1) N (x ) =x).



