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L.OI CAM ON

Toi xin chan thanh cam on GS.TS Lé Thi Thanh Nhan, ngusi da tan
tinh chi bdo, tao diéu kién va gitp do toi c6 thém kién thic, khi nang
nghién cttu, tong hop tai lieu trong sudt qué trinh toi thuc hien luan
van. Mic du rat ban ron trong cong viéc nhung co van danh nhiéu thoi
gian va tam huyét trong viec huéng dan, dong vien, khuyén khich toi ti
khi toi tiép can dé tai dén khi toi hoan thanh luan van. Toi xin bay to6
long biét on sau sic téi co.

Toi xin tran trong cam on Ban Giam hiéu, Khoa Toan - Tin va Phong
Dao tao cua truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén. Téi xin
tran trong cam on cac Thay, Co da tan tinh truyén dat nhitng kién thic
quy bau ciing nhu tao moi diéu kieén thuan lgi nhat dé t6i hoan thién
luan van nay.

Cudi cuing toi xin chan thanh bay t6 long biét on dén gia dinh, ban
be, nhitng ngusi da khong nging dong vién, hd trg tao moi diéu kien

tot nhat cho toi trong sudt qua trinh hoc tap va thuce hién luan van.

Thar Nguyén, ngay 04 thang 10 nam 2018

Tac gia

Nguyén Thi Dai Trang
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Déi véi da thitc mot bién trén truong K, bai toan tim nghiém I3
bai toan co ban. Trong khi d6 da thtic nhiéu bién nhin chung c6é vo sb
nghiém va viéc nghién ctu mot nghiém riéng 1é la khong kha thi. Thay
vao d6, ngudi ta nghién citu tap cac nghiém cua mot da thic hay mot
ho da thitc. Cho K la mot truong, cho S 1la mot tap con cua vanh da
thitc n bién v6i he s6 tréen K. Tap nghiem cia S dude goi 1a mot tap
dai s6 va dugc ki hieu 1a Z(5).

Muc dich ciia luan van 1a trinh bay lai mot s6 van dé co ban vé tap
dai s6 trong K" (ttic la tap nghiém ctia mot ho da thic n bién trén
mot truong K). Luan van thudc linh vye Hinh hoc dai s6, 6 d6 nguoi
ta dung cong cu cia Dai s6 (vanh da thitc, idéan, idéan nguyen t0, ...)
dé nghien citu cac vat Hinh hoc (tap dai s6, tap dai s6 bat kha quy, ...).
Luan van gom hai chuong. Chuong 1 trinh bay khai niém va vi du tap
dai s6, dong thoi néu lai ching minh Dinh 1f co sé Hilbert vé tinh hitu
han sinh ctia cac idéan trong vanh da thic. Dinh 1i co sé Hilbert cho
phép ta quy moéi tap dai s6 vé tap nghiém ciia mot ho gom hitu han da
thiic.

Chuong 2 trinh bay lai Dinh 1y khong diém Hilbert. Dinh 1i nay phat
biéu ring tap nghiém ctia mot idean thuc su trong vanh da thtc trén
mot truong déng dai s6 bao gio cuing 1a tap khac rdng. Dinh 1y khong
diém Hilbert 1a su tong quat ctia Dinh 1§ co ban ctia Dai s6. Nho Dinh
Ii nay, ching ta thiét lap dugc mot quan hé song anh giita cac tap dai
s6 trong K™ va cac idéan can trong vanh da thic n bién trén K, khi K

la déng dai s6. Phan tiép theo ctia Chuong 2 danh dé tap trung nghién
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citu tap dai sd bat kha quy (tic 1a tap dai s6 khac rong va khong 1a
hop ctia hai tap dai s6 bé hon) va Dinh 1i phan tich duy nhat tap dai sd
thanh hgp ciia hitu han tap dai s6 bat kha quy. St dung Dinh 1i co sd
Hilbert, chiing ta c6 thé chi ra méi quan hé song anh giita cac tap dai
so bat kha quy trong K" va cac idéan nguyén t6 trong vanh da thic n

bién trén truong dong dai s6 K.

Hai tiét cudi Chuong 2 trinh bay nhiing tng dung xét tinh bat kha
quy ctia da thitc nhiéu bién va tinh nguyén td ciia idéan trong vanh da
thitc nhiéu bién (xem Dinh 1i 2.4.5, Dinh 1i 2.5.1). Két qua trong hai tiét

nay la nhiing déng gép mdéi cua luan van.

Tai lieu tham khao chinh ciia luan van 1a cudn sach [2]. Riéng phan

Dinh Ii khong diém ctia Hilbert, chiing t6i chii yéu dita vao cudn sach [4].

Thai Nguyén, ngay 04 thang 10 nam 2018

Tac gia

Nguyén Thi Dai Trang



Chuong 1
Tap nghiém cua ho da thic

Trong subt chuong nay luon gia thiét V' 13 mot vanh giao hoan. Ky
hieu Vzy,...,x,] 1a tap cac da thic n bién z1,...,x, véi he s6 trong
V. Cha y rang vanh V{zy, ..., z,] 14 mot vanh giao hodn v6i phép cong
va nhan da thic, v6i phan tt don vi 14 da thic 1 va phan tit khong 1a
da thic 0. Cho V7 la mot vanh giao hoan chita V. Cho K 1a mot truong.

Cac tai lieu tham khao chinh ctia Chuong 1 la [1] va [2].

1.1 Tap dai sb

Trong tiét nay ching toi tap trung gidi thieu khai niem tap dai so,

dong thoi dua ra mot s6 vi du vé tap dai so.

Dinh nghia 1.1.1. Mot bo n phan tit (g, . .., a,) € V" dude goi 1a mot
nghiém cia da thic f(xq,...,2,) € V]xy, ...z, néu f(aq, ..., a,) = 0.
Khi d6 ta cang néi («q, . . ., o) 1a mot nghiém cia phuong trinh da thic
f(z1,...,2,) = 0.

Dinh nghia 1.1.2. Cho da thic f(xy,...,2,) € V]zy,...,2,]. Khi d6
ta c6 anh xa f : V" — V cho tng mdi phan tit (a,...,a,) € V" vdéi
phan ti f(ay,...,a,) € V. Ta goi f 1a ham da thic n bién trén V tuong
tng véi da thic f(xzq,...,z,).

Két qua quan trong sau day cho phép ta c6 thé dong nhat mdi da

thiic v6i mot ham da thic, dudi gid thiét V' 14 mot mién nguyén vo han.
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Nhic lai réng vanh giao hoan V' dudc goi 1a mot mién nguyén néu V
khac vanh 0 va néu a,b € V' 13 hai phan tit khac 0, thi ab # 0.

Dinh 1y 1.1.3. Néu V la mién nguyén voé han thi dnh za @ cho tuong
ting moi da thite f(xy,...,x,) € Vixy,...,x,] vdi ham da thic f la mot
song anh tu tap cic da thiic Vi, ..., x,] dén tap cic ham da thic n
bién tréen V. Dac biét, da thic f(x1,...,x,) la da thic 0 khi va chi khi
ham da thic f la ham khong.

Chitng minh. Néu f(z1,...,r,) la da thiic 0 thi 16 rang ham da thic
tuong ting 14 ham 0. Ta chting minh chiéu nguge lai biang quy nap
theo n. Gia thiét rang f la ham 0, tic 1a f(a1,...,a,) = 0 véi moi
(a1,...,a,) € V". Chon = 1. Khi d6 f(a;) = 0 v6i moi a; € V. Do d6
da thitc mot bién f(z1) nhan moi phan tt ctia V' lam nghiem. Vi V' 1a
vo han nén f(z1) ¢6 vo han nghiém. Suy ra f(z1) = 0. Chon > 1 va gia

thiét két qua dang cho truong hOp n — 1 bién. Bicu dién

f(xl,... ZfZ Tlyeeoyp— 1)

trong d6 fi(x1,...,zp-1) € V][z1,...,xy—1] v6imoii € {0,1,...,k}. Véi
mdi phan ttt a = (a1,...,a,_1) € V'L dit go(z,) = f(ay, ..., an 1, ).
Khi d6

k
Ty) = Zfi(al, o Gy1)T € V).
=0

Theo gia thiét, g,(x,) 14 da thic mot bién nhan moi phan ti cia V
lam nghiem. Do V 134 mién nguyén vo han nén ta c¢6 g,(x,) 1a da
thic 0. Vi thé fi(a,...,a,—1) = 0 v6i moi i € {1,...,k}. Nhu vay,
da thic fi(z1,...,2,-1) € V]z1,...,2, 1] nhan moi phan ti ctia V"1
lam nghiem. Theo gia thiét quy nap, fi(x1,...,2,-1) 1& da thic 0 vé6i
moi ¢ € {0,...,k}. Do d6 f(z1,...,x,) la da thic 0,

Cudi cling ta chitng minh dnh xa ¢ cho tuong ting da thic f(z1, ..., z,)
v6i ham da thitc f 1a song anh tut V[, ..., z,] dén tap cdc ham da thic
tir V™ dén V. RO rang ¢ 1a toan anh. Néu hai da thic f(zy,...,2,) v
g(x1,...,2,) cho hai ham da thitc bang nhau thi da thiic

flxy, ... xn) —g(xy, ... xy)
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cho ham da thic 0. Theo két qua trén, f(zy,...,2,) — g(z1,...,2,) 14
da thic 0, ttic 1a f(x1,...,2,) = g(x1,...,2,). Vi thé ¢ 1a don anh. [

Chi ¥ rang néu V ¢6 hitu han phan tit thi 4nh xa trong Dinh 1y 1.1.3
n6i chung khong 1a song anh. That vay, néu V = {ay,...,a,} thi véi

moi s6 tu nhién n, ta c6 da thic n bién khac 0

n

flxy,...,x,) = Z(% —ay)...(x; —a,),

i=1

nhung ham da thtc tuong ting véi noé lai 1a ham 0.

Cha y 1.1.4. Déi v6i da thitc mot bién trén truong K, bai toan tim
nghiém 13 bai toan co ban. Cha ¥ ring méi da thitc khac khong trong
K[z] chi ¢6 hitu han nghiém (s6 nghiém khong vugt qua bac ctia no).
Trong khi d6 da thitc nhiéu bién nhin chung c6 vo s6 nghiem va viéc
nghién cttu mot nghiém riéng 1é 1a khong kha thi. Thay vao dé, ngusi ta
nghién cttu tap cac nghiém ctia mot da thic hay mot ho da thic. Nhimg
tap nghiém nhu vay goi 1a tap dai s6. Ky hieu

K" ={(a1,...,ay) |a; € K;i=1,...,n}.

Ta goi K" 1a khong gian affin n chiéu. Dac biet K = K! duge goi 1a
duong thang affin, K* duge goi 1a mdat phdng affin. V6i mdi tap con S

cia Klry,...,x,], ky hiéu

Z(S)={(ai,...,a,) € K" | f(ai,...,a,) =0,¥f € S}.
Tap Z(S) dugc goi la tap nghiém cia S (hay tap cdc khong diém chung
cia 5).
Dinh nghia 1.1.5. Mot tap con X ctia K" dugc goi la tdp dai s6 (hay
da tap affin) néu ton tai S C K[z1,...,x,] sao cho X = Z(S). Khi d6
ta néi X 1a tap dai so dinh nghia bdi S.

Cho X = Z(S) 1a mot tap dai s6 trong K". Néu S = {f} thi ta viét
X = Z(f). Néu f khac hang thi Z(f) dugc goi la mot siéu mdt trong
K" Néu S = {f1,..., fr} la tap hitu han thi ta viet X = Z(f1,..., fx).
Cht ¥ rang mdi tap dai s6 (khac @) va khac K") deu la giao ciia mot ho

sieu mat, vitaco X = Z(S) = ) Z(f).
fes
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Vi du 1.1.6. (i) Tap X = {(0,0)} € R* la tap dai s6. Vi n6 la tap
nghiém ciia ho gom hai da thic {z1, 22} C Klz1, 23]

(i) Tap X = {t™,¢") | t € R} v6i m,n la hai s6 nguyén t6 cing nhau
Ia tap dai s6. (Chting ta c6 thé xem Hé qua 2.4.7 § Chuong 2, 6 d6 c6
chitng minh chi tiét X 1a tap dai s6).

Vidu 1.1.7. (i) Trong mat phang affin R", tap dai s6 Z(2?+y? —4) 1a
duong tron ban kinh bing 2 v tam 14 gbc toa do. Trong hinh hoc gidi
tich, cic duong tron, duong elip, parabol, hypebol déu 1a cac tap dai so.
(i) Trong khong gian affin 3-chieu R3, tap dai s6 Z(z — 2% — y?) 1a mat
paraboloid tron xoay, thu dudgc bang cach quay parabol z = 22 quanh

truc z. Cac mat bac hai ellipsoid, hyperboloid ciing 1a cac tap dai so.

Vi du 1.1.8. Cho X = {(a,a) € R? | a # 1}. Khi d6 X khong la
tap dai s6 trong R?. That vay, giad st X la tap dai s6. Khi d6 ton tai
tap con S cua vanh da thiic hai bién Rz, y] sao cho X = Z(S). Lay
f(x,y) € S tuy y. Dat g(t) = f(t,t) va xét g(¢) nhu da thic mot bién
t v6i he s6 thuc. Vi f(x,y) € S nén f(z,y) triet tieu trén X. Do d6 ta
c6 f(a,a) =0 v6i moi a € R vd a # 1. Suy ra g(a) = 0 v6i moi a € R
va a # 1. Do R la truong (va do d6 né 1a mién nguyén) c¢6 vo han phan
tr, nén g(¢) 1a da thiic mot bién nhan vo han nghiem. Do d6 g(¢) 1a da
thic 0. Do d6 ¢g(1) = 0. Suy ra f(1,1) = 0. Nhu vay, (1,1) la nghiém
clia moi da thic trong S. Do d6 (1,1) € Z(S). Suy ra (1,1) € X. Diéu
nay 1a vo li. Vay, X khong 1 tap dai so.

Bing cac lap luan tuong tu nhu trong Vi du 1.1.8, ta c¢6 cac vi du sau

day vé cac tap con ciia R” khong 1a tap dai so.

Vi du 1.1.9. Cac tap hop sau day khong 1a tap dai s6 trong R™.

(i) X = {(a,a) € R* | a # r}, trong d6 n = 2 va r 1a mot s6 thyc tiy
¥ cho trudc.

(i) Y = {(a,sa) € R? | a # r}, trong d6 n = 2 v r, s 1a cac s thuc
tuy y cho trude.

(iii) Z = {(s1a, $2a,...,s,a) € R" | a # r}, trong d6 r,s1,...,s, la

cac s6 thyc tuy § cho truée véi it nhat mot chi s6 ¢ sao cho s; # 0.



