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When two ideals are the

same
,
their varieties are too .

I , -_4£ . -
-
- fs> ,
I2=44 . . . .hr)

If I , = Iz , then
✗ CID = ✗ (Iz)

ButÉnot

true
.

: Given Ii &I2

If VCI, ) = 1/(1--2)
then

It May NOT be equal
to Iz

.

But tandtz are
related

.



F- ample B- (VCIZD - I ,
I , -_ Lay > 12=4×2,yY

✗ (F) ={( 0,0)} HE)={ co,o) }
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C+z+y5 C- It ☒+17 =

injury +y
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Iz ?

But ↳y >←ms↳y7
related by "powers "



tYsleY variety depends on the

ideals , but it is
not uniquely

defined by the ideals .

Variety is uniquely defined by
"
radicals

"
→ the subject of

the strong Null stellensatz
,

and required for a

sound & complete approach
to verification .

[also scalable/efficient procedure)



let J=< f, . . .
- fs ) be an ideal .

Associated with ideal J
,
there

are two other ideals :

① HI = radical of J

② IG))

⇒
=L Pg . .

. - Pe>F-
Lh

, ,
. . -2h?

ACF
- - - - - - →

Icvcs))
=F)

JETJ C- ICVCJD

BUTE
.
X-D = Vcrs)=V[±cx



First
,

we study IED
= Ideal of polynomials that vanished .

on a variety
GEICUCS))

F- 4%87 g-- ✗y

VCJ)= {6,03--6--0,2--9}
f- =x+y . 5- ¢5

,

a

fC✗=o,y=o) = 0 .

Note
.

f.¢5.

But f- vanishes
on ✗(5) .

5£ f. C- Icvcss), 8EI⇒
"⇒



g- g-Foz Ela
,
b.☐

f, :b.=Ha
3=4

,
orb -19+1

→ fz : Ctb -11

f : Cta [modeling e-a] -56=0,1--8--0

a be ¥-1,c=D=oG) = { ⑨ to) }
" f vanishes

( lol) MYCJ)
.

Does f vanish on X-D ?#-)
oeifagoeewitn-alf-exauab.ms .
of the circuit ?

"
"
'
'

fcaig-c-oi-ojfia-i.ci,
⇒ f does vanish on VCs)

Fz

f c- Icvcss)&£GB→+0?
wait

.

-
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¢+9 C- 5+50

In general, given generators of I
5=4 fi

,
. .

. its >

not possible to find generators of ICVGD

I-cvc-si-kki.gr>
But over Fq [× . .

. .
- Xn]

ICvGD=
Jg 449-4, ✗I

-✗
z .

.
.

,
✗I -xD

why ? . -
-
- - - -



Eda
,
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,
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E-= < fy -52,92-9,1*5
s%
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I Jo



SNF over ACF .

I ) = is
over Fa .

I(¥i⇒)=I(!FqtF
testa# = FT

€g=µs¥ ñ

f- C- = It Jo



Fm if fm c- J

⇒ 5- c- J

④ g- = Cfi . - fs>

f9E5

_?→fEJ
✗9-- ✗

-59=8 F-radical


