











































































































6.2 Differential Decomposition TheoremsAgthmg
Red WirRit watching principle

Given a finite subset IEKNFKH 灯 to compute a
characteristicset A ofzw.it a ranking in a mechanicalway

I ⼆三 ⼆ 古法URE EZqiTNRqIA.tt 挂
R丰中 Bid Rid

where Ai basicsetof Ii and Riffraff AilHE⽟仔叫0了

Set A Aa dod is a characteristic set of Z And we have
NAhEMZKNEK
MZiENCNNCIKMNHNUUZUIIDUIUZUI.lt

㓱 排 0 ⼈的⽐了with做㷉咧
Continuing this procedurefor an orz vki and alsofor呢new
glysets obtained sue thebasicsets are做断decreasing thisprocedure
has to end in a finitenumberofstepsand sowe get thefollowing
ZeohompositionTheorenlwd hre.is an dgdmòc

procedurewhich permits us to givefrzadeeomionoftk.fm
WCZKKNCB.lt铡

whereBk is a characteristic set forsome 8polynomialset

In thisdion we shall consider themaindecomposition pollen in
denial algebraandgive a partial answer to it
Decompositonproblem.ro Given a finitesubset ⼆ 烆 decompose

the radical sided 街 into aniwedundantintwsedimofpimesidedso.EE MR n_n R
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I
Siue a prime sidedp is completely determinedby its darahic set
A lie it 刚 the above decomposition problemcanbeseparated
into thefollowing two problems

tbh Given⼆ to find a finiteset at dodd setsofKHS
ed ofwhich is a characteristicset of a prime Sidedcontaingsuhthat Il contains a characterset of ed componentof记了
That is lzksanrnsd.nl 崊 仁阳 吐了

pih GivenanauloieduedstaofKM.to determine
whether or not t is a chandni setof a componentof H

or
prob G.vn that A and Bare dadaist cats of the
prime8 idedspandQ.regedivdy.to determinewhether u not pa

Decomposition phm phn It problem 2
problem It problem 2

kmahi.IO problem 1has beensolved IRtkddondeeomp.tnAgh
Problem 2 in thegeneral case is stillnot solved and

wehave a complete answer forthe casethen I ask ofasidespdy
givenby Rit's component theorem and thelowpowertheorem
Although it is trivial to decide whether pie problem 2 is

currently stillopen evenforthe speed case below
Riltsl GivenAEKMiredueiblewothAG

oFO.todetermine whether co is a zeroof satA
orequivalently whether at A E Eh 灯
In thissedan wedealfocus on a solutionof problem 1
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Question Given an autodeed set A E KM give a necessary

andsufficient condition for A to be a hardiest of
a prime sided PE KM
hmanIRosenfddslenmainorbnarydofntodelldt

A.in Ap be an dodd set inKMw.rtarahadfEKMbepatidyreduedw.rt.A.hn
fESatA 标HE f E A 你

proof Trivial
Suppose fsata.hn ⺕ MENand GEKM
Hit ⼆ 点Go Ait ĚĚGA 1

Notethat for il At SAidh.ltTij forsomeT.jEKMfeeofSUAi.lt正 18UNIGto il Hi p了
If 王丰中 takethegreatest aid in and substitute 8un.it䰍
at bothsidesof aid 庇 正正⼼ continuethis processand

seedy substitute8𠵯 臰 into H ford 8侧 in ⽟
clearing denominators bymuting a powerpiodudjfSA.cat
both sidesof theobtained quality we have

⼀时 ⼆ 点 ā Ai where Eo E KM
Thus f ECA HE 四

na_2 lt A bean dodd set in KMw.it and
R That is a dadaist set of a prime sided

Hilt is a prime algebraic ideal in HR
and Ai contains no nonzeroelement reddw.it A

Shard is used to distinguishwiththealgebraiccase
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ag
proof i Take a fnitesddVEhdtdAEKIVJ.LdIfSfEkNJkmENs.tHffEAR.hnwelaveAiHElINkMandIfiH8hKNJ.Iindeed for U fEAHE 7GEKMs.tt的⼆孬的 Reid

f andeach Gas Spot in UN with coefficients in 1们
then f fiMMiandGZ.CMUiwithMibeingdidindl
㽊嘴𥰁蕊熊赢蠽总应笛⿏

㔏
By lemmal SatAnNF HEhkNFIa.SoIt is
a primeideal andconsequently Al 呔 唰⼮了 is primetoo
sie Aisa charsetof Salt AlHEcontainsno nonzero8pdyreduedw.itA
不 show dt is primeand is a hard of 的

Given ffEKMwidfftsd H.ltrifrencf.N.htbfirimodAJtisdAIpatghreddw.itA
Bykmnal.r.EAHENIEHHI.Thusftsatltrf.ESatA
Of Salt suppose让8renf.de ThenVE AHA by lemma l
sina.risieduedw.it A Fo Thus A is a 8

darsetofuhhn.Givenanahddd.AE
KMdenoteVolbetheset

of adderivativesappearingeffectively in A Bytkpbofofkmmaztisasdaiahicsdofapr.me sided
In kin A is an algebraiccharacteristic set of It讞䲜 𠓗 䲜 䲜 鼺

囐
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W f l f ng
Algeh l.tt A ApEKIU.nuㄨ 灯be
an ascendingdaonci.eandoredudsetwdddsoforderolwr.lithething u uax.ca padld
AikY.AfAFIluiUdlXi xit txx
AEI.lu u刈⼼ 燃 ⼗⼀ ⼗

xideglAi.XjkmjlAFuux.i.yxptxxip4 tx.fr j i

吐4CIwedueibleasadng
A A.in Ap is said to be irreducible if A possesses the
following propertiesi

let kikcu.nu betranscendentalextensionfddofkadgoiningu.nu

䲜 飍蠡您飍㸉箱 啊

AEA.lu uy.ME K以7 is irreducible
Take a solution h of 后⼼ 0 andset Kik 咧
不 Acu u y 冰 划 E KID is inedible
Take a solution P of 有化⽔0 and set kik
a Supposethatproceeding in the same manner we getsuavely
algebraicextensions Kiki Gil polynomial FAN 啲 别刈
is irreducible in Kit区⻔

The obtained point gun u y 别 is called a generic
pointof theirreducible a
Note The irhibihtyof A couldbe determined mechanically
relyingon fahim algorithms on towersofalgebraic extensions
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Lie If the ascending chain A is irreduciblewith a
genericpoint Tcu ⼀ u y 别 then

premcfAkofgFO.Fhrmoie.atAFAIIIisapimeiddwidtadard.it it
Remark premGAIEfrenGADobtained onlybyperformingtheproofofThmz.in
proof let AKA Ak Cnp Then his irreducible
in ka.in 灯 with a genericpoint in U u y 拟
we shallproveby induction on k thefollowingtwo assets
则 IN弘 丰0 for hi initCAN
h If RKEKT.u.nu⽕ 四 is reduced w.it AkandRadio
then REO

First notethatChi is a consequenceof h And Chl is trivial
So it suffices to prove cm by induction on k
For kl if R is reduedw.rt.AEA then degCR刈 m

But R.gko A.IR RF0
Suppose hi has beenproved ConsideranyRKEKIuiuyixnreduedw.itAnand Rigo RewriteRkasapdyòn 在
then RbiSoXǔtsx it ⼗ Sr for Sitka lux 从⻔
and ranksina.Rkisreddwnt.Ak.dsiiszhdw.itAH Sire Rkgkoihiihit ENESiuiug.in
kmn tiov zioi.r.BY inductionhypothesis on 到
仁 Rio which completes the proofof Ca
Thus byindeedon Chland bn are proved
If phnGAKO.IfffEAHfcjko.by 1

Given fwlfinnncf.tl rn o Fobycz
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i
Thus piemcf.tofljFo.deadyasatHHfEkiuiiUdix.iiXpIlfCJFo3 Thedata
is prime and A is a characteristicset of ache 图

Another characterization of irredueibibtyofasandon.gs
considernow A A.in Apnotnecessarily irreducible Suppose ⺕kst.tkFA Aki is irreduciblewith a genericpoint inning
and ikki is reducible with

成⼆

gigninuhiddgitkkixbiisirhileandhsz.hu
the denominatorsof coefficientsof gi are polynomials in 弘

by multiplying a commonmultipleofthe denominators we get
5在我 Gǎ

in hod DE KlanUd x ⼀ 则 GiEKTunUd x 则 andGfGig
Wemayalso assume Dad Gi are rehdw.rt.tk

Write DAKGiGEFBihiwilhBitkliiudx.in则
殿绿惟⼆ ⼆ Bit at An HIi.IB.it Aml
If Ii DAT GiGDE A Ak here Singin

Leg Given an adducedset As A Ap if A is
reducible then ⺕kkkpl and some DEKIu.nuㄨ 在⻔andGiEKXkst.fiA Am is irreducible and

DAE GiGiGh mod And
㥡here D is redueedw.rt.fanddegCGi.tk龀

did
dg Thus Zero刚到 去⼼ DINUZedB铷 U_U B嘛啊astride Bi isobtainedfromA byreplacing AkbyGi
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Ln
Return to the dfid case Fix a ranking Ron Ki
Given a finite subset IE KM mechanicalprocedures todecomposewe
Step l Applywellordering principle to Ii

NEFNAH.lu 晶⼉如咏⼉做怕了

⼆ 只⽐照例
step2 Consider MB𠵯 If Bk is reducible thenregard该
as an algebraic ascendingchain in KID wit theorderingindeedbyR
Thenat stage i Bri Bru Buit is irreducible and

DBk GiGnmodCBk.it
here Dished wit Briand eachGjhas thesameleaderasBk
Thus MB㖃 北 Bk吖到 UM我吵咧UNenjfg.hobtaindbyrqhgBj.by

jContinue this procedure until we get the following
aodeompotonStrongForm
he is an algorithmicprocedure dod allows us to give

forany finite z a decompositionof theform
NEKQNCIRRb.GGk

where IRRnisdiredueibleahoiedudsdandJEHIRRR.li
fohddeompostionhoremnuzk

发此 账攻则 or equivalently 红了⼆ I sat

Ident Algorithms O Regulardecomposition 㳲 卧 think Amit
䢉雌020 daideizdk deomposi.kksatan.itAd withAi being a characteristic set of Satan
RosenfeldGròbneralgorithmMaple
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lug.AppliahonCMeehanicddorempoong

rr.toxaple Kepler's laws Nabis Gravitation laws

Kepler's laws侧椭圆
定律 让 赢 任常数

侧⾯4号定律 涨 h Ch常数
Ii

fp.ie
少投

坐抄转化为直⻆坐抄

p e 0

N ⼀ 划 h
l h 0

巡午州让 k
Newton's lawK

at
⼼

⼼ 必炸
tonstcxiyilxy

xy

HYp frp ex.pieixylxy h.li 巡礼州版
Guilk 州 划 了

undernondecade
To show HYFO 贰 Cone to

Rename variables and take the elimination ranking
cp.e.r.x.y.h.kklxzixixixix.is 侧

Use the well ordering principlewithdingedbasic set not necessarily horded but initials
andgrants are partially reduced
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9 1 1
F

⼀ ⼆

EH.pk爨莉
式
䨊今年应管 i 厈

台筓 i iiiFoot化午THR ixitxj xi b.li
么 下下 FB
AFF 后 后 后 压 Fi
Vi franc后办 4灶炮这⼀炘以仙加⽕咖⼗仈12㶭知傡
⽯⼆三⼉⼼了

Ail 下 后以后 厈 后 FB

1slRzifSoAAz.fRem
如 A 0 with h 128炉灶kidRan Xiii bhi ⼩⼆0 Ǜdhi 16炤⼼么

So NCHYPHH.PE NCCone
Note that Hay 4名Chibi hit⾮ ⼩⽕炒1133X22

tense4么么XÍX
Nondegenerate ellipticorbits hipto Xi Ho hie to

BE Yo
Thus Kepler's laws KDand 侧 ⼆ NDand 他
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