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. from- the previous
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we saw : Given ideal F-< £
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✗ polynomial f. Test if FEJ ?
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92 91
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.

g- Ef Cf,,fi ?Nffc- ( ft,f$
,
But division without

[ Griobner basis cannot decide]ideal membership !



In our example :

f- jx-nfi-gx-y.fi Joe
F-Lf,,fz?

f r
, vi. six .

We know that f- C-J .

-5=92%+9, f, + shoe

f c-IT
,
f
, , fz C-J , so

Else C-J

x2- a = f- 925-2-9,5-1
C-J C- J C-J

HER C-5
,
but f, &fz do not

divide it .

why?
Term order + division

algorithm .



Over Else] = univariate polynomialrings
with coefficients from a field

F- {§
,
.
.
. . .

,
-5s> = <g)

Every idea in#a] is generated by
only 1 element

.

GBCfgfz.i.gfd-eg-GCD-y.it#Proof-:.LetfEJ--4fx,..--fs
>

Pick another polynomial GET such
that deg (g) = LEAST. i. e. no other polynomial
has tower degree in I

foes ÷gc⇒ : f- =p.gtr
either r=o ordÑ¥g }
÷db ,

f- =p . g
FF Pi - g ⇒ All poly in J are

divisible byg.

fi- Pig . g= GCD (f, - - -f)
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F- ftp.fs> = <g)

f- G) = o
--

a-

*

IT}→
fs = 0



But univariate rings are useless for us .

⇐D= Flair] =/ PID
.

Need.G.is#.GB--
generalization of GCD to multivar
poly rings !

Study
"

term orderings
" &

multivariate division algorithm .

⇒ which will then lead us to4B€








