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Border Bases [ [

Definition
P=R[x1,...xn] O € T"(= {xi* x| aj € Z»o}) OO O.

(a) O : order ideal = OteT" 000 Y eOst. t|t=tcOD
€.
0000000000000 0000 power product OO 0.

(b) Z C P : zero-dimensional ideal(D 0 000000 ideal) DO 0O.
00 O : quotient basis for Z = O : order ideal 0O P/Z O basis
€

(c) 00 = (O U...Ux,0)\ O 0O border of O 0O DO.
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Example
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0= {1,x,y,xy,y2} O P/Z O basis OO order ideal
— O 0O quotient basis for 7

O border 0 00 = {xz,xzy,xyz,y3}
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X={p1,....,ps} CR", 0 O={t1,...,t,} : orderideal 0O O.

0000, OO stable with respect to X¢

ﬁ VX : admissible perturbation of X* 0 0 0O
€

t(p) - tu(pr)
Mo (X) = : : € Mats ,(R)

tl(ﬁs) t,u(ﬁs)
0000000000000 000000D0DO0O0 full rank OO0
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Example.1 O O OO

X ={(0,0),(1,3),(2,5.9),(3.1,9)} cOoOOOOOO.

0 I Ideal : O = {1 2 y3
CogoA Stable Order Ideal : O {,y,y,y}

0000 border of O : 00 = {x,xy,xy2,xy3,y4}

x 4 0.000031y3 — 0.00022y2 — 0.327y,
xy — 0.00017y3 — 0.330y2 + 0.0049y,
Stable Border Basis : B={ xy? —0.360y3 + 0.168y°> — 0.267y,
y* —17.9y3 4 97.8y? — 159.3y,
xy3 — 6.27y3 4 34.93y? — 57.32y
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X = {(1,0.86603), (—1, —0.86603), (1.73205, —0.5),
(—1.73205,0.5), (2,0.02), (—2.001,0.01),
(0.5, —0.96825), (—0.5,0.96825) }

oboboooooooooooooooooooooooon.

Boder Bases 1000000000000 2012/02/07

13 / 17



Example2 OO OO0 OO

—  Stable Order Ideal : O = {1 2 2 y3, xy?
oo able Order Idea {,X,y,y,xy,x,y,x)/}
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Example.3 00 00 or [0 [

X = {(-8,0),(—7,0.484), (—3,-0.927), (2,0.968),
(5,—0.781),(—6,0.661) }

ooooooo,
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Example.3 00 00 or [0 [

Border Bases 00 O O,

x? —0.03494y3 — 0.00429xy + 64.013y% — 0.000557x
+0.0487y — 64.0045,
B={ x%y+64.024y3 —0.001261xy — 0.0009956y° + 0.00215x
—64.01y +0.01721,

x2 + 64.01y? — 64.00
y(x? + 64.02y% — 64.01)
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