
12型 let VEN be an irreducible fundyover CKD
with a generic point gig 别 不 measure thesize ofV we have introduced the following invariantsofV
ㄌㄩㄢ fdimMES.tidegkg.inkldfrenhddomeneionfDooWtidegMi 跸⿏谢

dimension

pdynomdofvfdimM.lt11
后 compute with byThem 433 we need to compute a
characteristicsetAonkkH.iihhw.it an orderlyranking
then wvtln fdimMllttiltordH.lorda

illldADIm4net Suppose Ck 81 contains a nonconstanted
Let PEklu.nu y 不 be a prime sided with
a paramedic set µ Ǜ Then ⺕ a and EK
st p way andhndkklui.nu Y youuh
has a characteristic set of the form

Xu u wi
I laid wlY

Thiiud.wliIndllhiiuuhd Tndcuiiuwlw.itthe elimination ranking uk cucwak.ci n d

盥438 Let Ck81 contain a nonconstant element
Let VEN be an irreducible 8 variety Then Vis
8 birding equivalent to the general componentof an
irreducible 8polynomial lie an irreducibleSvaridyofcod.inD
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fLhfsupposefdimNFdandlu.in is a panicsetof PINE klu.nu y yndl.BYTheorem
437 ⺕ a and EKst.EE pw ayi andhdJEKluiiuy.iiynd.WS has a dwahistic set ofthe form 灿 Ud 以 IMiiuwMThiiddwb Indhidw.itthe elimination ranking ua.aewcyi yn.cl where
X is inedible
let w MsatMKAbe.degeneral componentofX
Define Yrs W by

Yu uh yndHU.iiuay.tt andhd
and 4 w VHiu.i.ua 以 不如盥4 u.iidd.lv 以 Ud µ以 Indu uǜ
Let 红 ūiiūd T.in Fu be a generic pointof V
and gin ūdl be a genericpointof W
It is easy to duo that both 4andy are dominant and
y 𣲚⽴ 441⽇的 fan HI so Vand W are
8 biidoondyquvdent.la

Example let Kan荆and KNcyi.tk AYN
Intiodueenewfinddwmindesw ⼊⼊ and consider

j ⽕⽕ w ⼊⽕⼊灯 Eklw ⽕灯
不 eliminate it in order to get RM EKG we have
RN.int 1点㥕𠠬 ⼊ ⼼ 以⼼ ⼊⼼⼊⾏吀⼊⼼缈
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Sit 器 ⼆ 反州 ⼼ ⼀⼋以 with 仁⼊⼼⼊⼋

级灶器 ⼆ 反左⼀ ⼊⼼⼊以
Choose⼋ 1 it then I 1 to So
灿北 Y tltw wl.tw
Let www.IE AThenVandWaiefbirdinagquidentIndeed ltv wand4iwvlh.LIHtt W wtw w

忡以灲 4 YHH.Htcy.tt炏 煍 ⼀必以作以⽕1
and⾋ www.twl tw W

Notethat XM is arrested of V and if c.cz are
algebraic indeterminate with cicio then

出 a QUI Citta

chapter 6 Algorithmsandopenproblems in differential algebra
wellordering them for differential polynomials箆 K 81be a dhhid fieldof doro and consider the

differential polynomial ring ⼮烂炒 不了

We have introduced the theoryofdofdudeishicsd.in刢
in thesalon we focus on the computationalaged Beforedal
we first read the basic notionsand results ondofdads
A ranking R is a totalorderingon 作 18 iiji.nl
satisfying nusnmdiuvscuksn.TWimportant rankings

e
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i Elimination ranking 灶为 ⼆ SYCSY.fdk.lt
z ordeilyranhing kd 8 cdy fadzijci
Fix an arbitrary ranking R Given fEKMK.de leader
offwrt.Risdfmaxlsiyjldeglf.si 703 If degcfngd
then the rank off is rkfkatd theinitial off is
If coefG.gl andthegrant off is f義

Given fgEKMIK.fgifrkcflgrkg.ataekkffispahidyrehdw.itg if anyproperderivativeofg
doesn't appear in f f is reducedw.rt.goffispahidyreduedwrt.ganddegcfugkdegcg.glf isn't reduced
AEKMisauhoreddifanyAEAisrhdwatkw.it

anyother element in a
Fad Eachautodad set of KEY is finite
Write A A ⼀ Ap with nkcAikrkCAi.nl
Given ather B B Bae Say NB if other归kminiast.tkkrklAikrkcnandrkCAn.sc则 orz pa
and if it 圸⾮让 Bil AB iftBorrkHHn.aetnynonenptysdofaedoreduedsebinkdY3 contains an
added set oflowest rank
Diff reduction Theorem2112 Given f KM the f remainder

off FS iemcf.tl satisfies if I mod 标

tndei.at of a sidedLet t E KH 以 be a deferential idealand the
anauhreduad.at contained in I wit a ranking Re
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ng
t is a hardiest 壮⼤

是 tis oflowestrankamongall added sets in I
V fEI 8remf.tk0
I doesn't contain a nonzero S pdynonidreddw.r.tt
We now come to theweddingofalfnidofohdpdynomidd.IEKM Fix a ranking Ron kdY3

zf6lt An ahead set ofbed rankamong all autoreducedsets belonging to zcie.edu belongs to到 is add
a basic set of Zi

lemma6.1.2 letzheafnitesetofmnzeoshomibink.li
Then In easily has basicsets and there is a mechanicalmethod in gettingsuch a basicset in a finitenumberofsteps
proof As I is finite theexistenceof basicsets is evident
So thepun has to a mechanicalgenerationofsudaset
在showthis first choose A.EE oflowest rank

let HEIlfisreddw.it A 了 If I冲 thenoutputA
Otherwise choose A.EE oflowestrank Then A Az is added
ldEHEIlfisheedw.it A 名了 If⼆⼆中 Ai Az is
a basic set of Z Otherwise choose At ⽯ oflowestrank
and proceed as before As A Az A astute anautoreduced
set we have to stop in a finitenumberofsteps andfinally
get a basicset in a mechanical manner 图
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Lemma613 let I be a finite setof woof polynomials
with a basicset A A Az Ap ofwhich A Elk
let B be a nonzero 8 polynomial reduced w.rt.A.hn the
set王 ⼆卫以133 will have a basicsetof rank lowerthan
thatof A
proof If BEK then B is a basicset of Z ofranklower
thanthatof A Otherwise thereexists ist.rkCBkrb.CA
and rklBDrkCAi D.se B is reduced wit ed Aj
A Ain B is an autoreducedset in 云 of lowerrankthan A The basic setof z willhavetherefore a fortune
a ranklowerthan that of A 四

Let z be a finite setof8 pdynmibinKM.at is
By lemma 6.1.2 Z has a basic set say A
let R fs remcf.fi fEZH3Yo3IfRFdoutputQIfRtolsetEz UR and 召 has a basicset
say Az By lemma6.1.3 Az is of lowerrankthan to
Let Rif 8 remlfhlfEIz.HRYo了 If Rid output
Az Otherwise we can proceed as before In this way
we shall get a sequence ofsetsof Spdys不 绍 with
corresponding basic sets A Az havingdecreasing ranks
Thus sadagena can haveonly a finitenumberofterm
In otherwords if 展 is thelast one ofsuch a sequencewith a basic self then 在北了 i.e.UfESrencf.Aako.at patta
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IFZEIEZURE EZET.ORG
basic A a s Aa G
Stan R.to Rztdl_R
对614 heabove Aa is called a cladistic
setof the finite 8pdynomidsetteoien6

lt watchingprinciple
Tite 8 polynomial set ZEKI 㣺 灯

there is an algorithm to obtain a characteristic sets
of I after mechanically a finite numberof steps
Moreover we have NAHNENEIENCA.lt痲性加 and 做的⽐了
and WE NAM.lu褦他到UNE.SN
proof The fiction hasbeenshown abovethescheme
Note ltRk.EE freed k so WEN北区则
andthus WCI.HU引 N 刘 北 ⼆

onthe otherhand sina.fremlflokofrtf
iA.SAENS.li 聂ásf E Ah It follows that
any 8zeroof Aa which doesn't annul 1爽挫们 is
necessarilyalso a 8zeoofzqandthueafzeoofz.la
Remark Each newlyobtained 8pdys.dz ut waist
has basic sets of lower rank than thatof Z
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s of er of
Exa uftitlandgy.tt in an 在
a consider the domination ranking R with th
We compute a charadestic setofthe set Elf 䄦
following the scheme 1
let I A basic setof Z is Aig Compute

ftp.emcfhkf g lYi.SoRFM.LetEZUMff g ziAbasicsetfzis
Air g computer 8 RencfdkfRemln.TO
So Rid and a characteristic setof Z is Airg.cnconsider the orderly rankingRwzthyk.lt不⼆ A basic setof E is Aig f So Ridand
a characteristicset of zw.it R is t g f
Review

fit Basicnotions differential ring ⼼ differentialideal
Notation given ER is了 问ER the radicalof idealgeneratedby s

ResultsDIn general is了丰丽 and a maximalSided mightnotbe prime
2 Ead radical sided HR is theintention ofadprimesided
containing I theintersectioncouldbe an infinite one

3 If R is a Ridalgebra i.e QIN then SIT and a
maximalsided is prime

gtz Notions differential indeterminate deferentially dependentdependent
differential pdynomodringk hk.si afieldof chai
differential homomorphism dfididzeoidofrd.tl Variety
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dofeientoddandwisticsetchlRahhuehb.itten IfhighddatddfreduetoDKH.inthis RatNoetherian
Minimalprimedecomposition forradical sided 还 in
chapter3 Two indueiorrewsingmaps
niTS vaidiee.in 1 radical 8ideals in 㛋 胡

V IN
and N Nadal 8ideals in 𠰻 胡 18varieties in And

I 叿1
Fad MINK V H correspondence

Differential
NudstdenedziIMSDYSWAlgandG.mg

Irreducible decompositionofdiffVarieties KV.li We Vivi

Ria's component theorem for a singledifferentialpoly
let AEKH.iihhkbehueible.hn the nominalprime

decomposition is oftheGmlAhaANA𠇁 satnp.mnPe
where SdAHAHA is prime and Aisa hardensticsetof
SAN underanyranking 㼌 is called thegeneral component
ofA and pipe are singularcomponents with SAERadi
Moreover pisdCBilforBiEKH.itn3withoidBiKordCH.fhqhlrENotions differential algebraicfoodend

differential transcendence basis degree dofetid dimension
parametricsetof a prime filed doffdimension plywood

Main results on extensionsofdoffed
1 K 81 affddofdaio.tl 8couldbeextendedto L
This extension is unique L is algebraic over K
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dg
z Primitiveelement theorem k.si bro andcktk.Eadgiis8dgehifskg.i.int K 歌的 it forsome eik
keylemmas 系 are lonely dependent over a

the wrongkiandeterminant WE 到⼆ 0

Nonvanishongofnonzeoddfpdynomids.nl
propertiesof doftrandaueb.isdegree4fdimM 8tidegKV7KNotfneenoughĚcygy

⼆ Stigkgipk.lggniaqneicpoutofuwutktidegky.in哌 fort
slimM Ct tilt cordM

Chapter5 Notions elementary extension exponential loganmid
elementaryfandom elementary integrable Hf has anelementaryfutonsolution
speednormal polynomial orderfutonandits properties
Liouville's then i Given F81and fit if f is elementaryintegral
in some elementaryextension E of F with CE G
then ENEFC.iicmEGaduiiumEFS.t.fr⼗点GVi
c 壄 Basic set dendritic setofaspdysd
Wellordering principle

Next time Zerodecomposition and it application
Example Kepler's law Newton's Gravitational law

91




