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Ham htu ty

Ham dém cta f tai diém a

Ham do cao cua f

Truong déng dai s6, dic s6 khong
Truong s6 thuyc



L.OI CAM ON

Luan van dugc hoan thanh dudi sy huéng dan cua TS Vit Hoai An. Tac gia bay
t6 long biét on sau sic dén ngudi thay ctia minh.

Tac gid xin gt 10i cAm on sau sac t6i cac thay co gido trong Khoa Toan, Trudng
Dai hoc Khoa hoc, Dai hoc Thai Nguyén da tric tiép gidng day va tao dieu kién
thuan 1oi cho tac gid trong sudét qua trinh hoc tap

To6i xin cam on gia dinh, ban be va tat cd moi ngudi da quan tam, tao diéu

kién, giip do toi hoan thanh luén van nay.

Thar Nguyén, Thang 3 nam 2015.
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MG DAU
1. Ly do chon dé tai:
Trong [5], Ha Huy Khodi- Pham Huy Dién da dé cap dén Dinh 1y Davenport
sau day do6i v6i da thiic trén truong s6 phic :
Dinh 1i A. Gia st f, ¢ 1a cac da thic tréen C sao cho f32 # ¢, f2 va ¢ khong c6

khong diém chung. Khi dé

1
5deg f < deg(f* — ¢%) — 1.

Khang dinh tuong tu ctia Dinh i A déi véi s6 nguyeén van con chua dugc chiing
minh. Mot tong quat ctia Dinh 1y Davenport déi véi ham nguyén p-adic sau day
da de cap trong [7] va dugc trinh bay lai trong [6].

Dinh 1i B. Cho ™, ..., f7 1a cAc ham nguyén a-dic khong c6 khong diém chung

va doc 1ap tuyén tinh trén Cp; myq, ..., m, 1a cac s6 nguyén duong. Khi d6

" n-1 , 1 —1

(S ey gt | o
=1 > f

=1

Phuong phap chitng minh Dinh 1i B 14 stt dung hai Dinh 1y chinh ctia 1y thuyét
phan bb gia tri cho dudng cong chinh hinh p - adic. Dudi géc do ctia Iy thuyét phan
bé gia tri cho duong cong chinh hinh p - adic, cong viéc tuong tu ctia Dinh 1i B déi
véi da thiic trén truong dong dai s6, diac sd khong da duge deé cap trong [1]. Mt
khac, Dinh 1y Davenport déi véi da thic trén truong dong dai s, dac s6 khong
sé c¢6 tng dung trong toan hoc pho thong. Theo huéng nghién ctu nay, ching toi
xem xét van de:

Dinh ly Davenport suy rong doi vdi da thic trén truong déng dai so,

ddc s6 khong va dng dung.



2. Muc dich, nhiém vu va phuong phap nghién ciu

Tong hop, trinh bay lai cac bai gidng trong [1] vé Dinh 1y Davenport suy rong
do6i véi da thitc trén truong déng dai s6, dic s6 khong.

Cac két qua clia cong viec nay c6 tua dé 1a Dinh 1y Davenport suy rong déi véi
da thic trén truong déng dai sb, dic s6 khong.

Dua ra cac vi du trong toan hoc pho thong thé hien su tuong tu ctia Dinh 1y
Davenport déi v6i da thic trén truong déng dai s, dac s6 khong véi ham s6 bién
s6 thuc va s6 nguyéen.

3. No6i dung nghién ctu

Dinh Iy Davenport déi v6i da thic trén truong déng dai s6, dac sd khong.
Su tuong tu ciia Dinh 1y Davenport ddi v6i da thiic trén truong dong dai so,
diic s6 khong v6i ham s6 bién s6 thuc va s6 nguyen duge thé hien qua 21 vi du.

4. CAu tric cta luan van

Ngoai phan md dau, tai lieu tham khao, luan van nay gom cac phan nhu sau.
Chuong 1: Dinh lyj Davenport doi vdi da thitc trén truong dong dai so, dic so khong

1.1. Phan b gid tri cia ham hu ty trén truong déng dai so, ddac so6 khong

1.2. Dinh ly Davenport doi vdi da thitc trén truong dong dai so, ddc so khong
Chuong 2: Dinh lyj Davenport suy rong doi vdi da thic trén truong déng dai so,
ddc s6 khong

2.1. Dinh lyj Davenport suy rong doi vdi da thic trén truong déng dai so, dic
50 khong

2.2. Su tuong tu cia Dinh Iy Davenport doi vdi da thic trén truong dong dai

s0, ddc so khong vdi ham so bien so thuc va so nguyén
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Chuong 1

DINH LY DAVENPORT DOI VOI
HAM HUU TY TREN TRUONG
DONG DAI SO, PAC SO KHONG

Dinh ly Davenport da dugc phét biéu trong [5] va chua chitng minh. Trong [1],
Dinh 1y Davenport da dugc xem xét dudi géc do ctia phan bd gia tri doi v6i ham
hitu ty trén truong déng dai so, dic sd khong.

Vi vay, trong chuong nay, trude hét ching toi trinh bay lai vé phan b gia tri
ctia ham hitu ty trén truong déng dai so, dac s6 khong & Muc 1.1. Noi dung phan
nay da duge dé cap trong [1] va trinh bay lai ¢ [3].

O muc 1.2. chiing toi trinh bay lai phat biéu va chting minh Dinh 1y Davenport
da dugc de cap trong [1].

Noi dung ctia phan nay da duge dé cap trong [1] va trinh bay lai ¢ day.

1.1 Phan bd gia tri cia ham hdu ty trén truong déng dai sob,
dic s6 khéng.

Mot truong K duge goi la déng dai s6 néu moi da thic mot an khéc hang véi

hé s6 trong K déu c6 nghiém trong K.

Truong s6 phtic C la trudng déng dai s6 vi moi da thiic khac hing thuoc C [x]

déu c6 nghiem trong C.

Truong Q khong 1a truong déng dai s6 vi da thic P(z) = 2* + 5 khong c6
nghiém trong Q mic du cac heé s6 ciia da thitc déu thuoc Q.

Truong R khong 1a truong déng dai s6 vi da thic P(z) = /322 + 1 khong

c6 nghiém trong R mic du cac hé s6 ctia da thic déu thuoc R.



Tiép theo, ta dinh nghia khai niém dic s6 ciia truong déng dai s6. S6 0 dude
goi 1a diic s6 cia truong K néu nl # 0 v6i moi s6 tir nhien n > 0. Néu c6 mot so
tu nhién n # 0 sao cho n1 = 0 thi s6 nhé nhat théa man tinh chat nay duge goi la
ddic 86 cla truong K, ky hieu 1a char(K).

Vi duy, truong Q c6 dic s6 0, truong Zi; c¢6 dic so6 11 vi 11.1 = 0 va 11 1a

sO nguyén duong nhé nhat thdéa man diéu kién nay.

Néu char(K) =n > 0 thi nz = 0 véi moi x € K vi nz = n(lz) = (nl)x = Ox.
Tt day tré di, ta luon ky hieu K 1a truong déng dai so6, dic so6 khong.

Gia stt f la da thiic khac hing c6 bac n trén K va o la khong diém ctia f.
Khi d6 ta viét f = (z — a)™P(z) v6i P(a) # 0 va [ 1a s6 nguyén duong. Ta goi m 1a
boi ctia khong diém a va dat py (a) = m. Ky hieu n(f) la s6 cac khong diém cta f
tinh ca boi;

n(f d) = "(f —d);

Z min {m;;{}; 6 do f = (z —a1)™ ... (2 — ag)™;
n1(f d) = " (f —d);
no(f) = ¢; no(f,d) = no(f —d); T(f) = deg f

Cht y rang ni(f) 1a s6 cac khong diém clia f ma méi khong diém duge tinh véi
boi 1a 1, ng (f) 1a s6 cac khong diém phan biét ctia f. Ta c6 ny (f) = no (f)

Vi du 1.1. Xét da thitc f(z) = (v + 1)*(z + 2)3(x + 4)° trén R. Ta c6 -1, -2, -4 1a
cac khong diem phan biét ctia f véi bai lan lugt 1a 2, 3, 5.
Mat khac no(f) = 3, ne(f) = 10, na(f) = 6, na(f) = 9; deg f = 10.

Vi du 1.2. Xét da thitc f(z) = (z + 1)%(x + 2)3(z + 4)°(2?°° + 1) tréen R. Ta c6
no(f) =3 =n1(f),ne(f) = 10,n2(f) = 6, n4(f) = 9;deg f = 2010; n(f) = 10.
Vi du 1.3. Xét da thic f(z) = (z + 1)2%(z + 2)3(z + 4)°(2?°%° 4 1) trén C. Ta c6

no(f) =4 =mn1(f),ne(f) = 2010, n4(f) = 2009; deg f = 2010;n(f) = 2010 = deg f.

Gia st f = fl I3 ham hitu ty tréen K, & d6 f1, fo € K[z] v& khong c6 khong diém
chung trén K, d € K, ta ky hiéu

n(f) =n(f1);n(f,d) = n(f1 — df2);
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n1(f) = n1(f1);na(f,d) = ni(f1 — dfa);

no(f,d) =no(fi —df2);n(f,o0) = n(f2)

ni(f,00) = ni(f2);no(f, 00) = no(f2)

deg f = deg f1 — deg f2;T (f) = max{deg f1, deg f2}.

Vi du 1.4. Xét ham httu ty sau day trén K

z— 1)z —5)7
PR VL
(x+1)3(z+2)
Ta c6 cac khong diém ctia f1a 1, 4,5, 9 va ph(1) =4, 1%(5) = 7, 45(4) = 9, u3(9) = 1.
3, 1°(=2) =2, u5°(=3) = 5.
Layl =9, tacong(f) =4+ 7+ 9 +1 =21, ng(f,00) =3+2+5+1=11.
Lay [ = 5, ta ¢6 ns(f) = 15, ns(f,00) = 11.
Léy [ = 1, ta co nl(f) = 4, nl(f, OO) = 4,n0(f) = 4,n0(f, OO) =4.
Tacodegf=(4+T7+9+1)—B3+2+5+1) =10, T(f) =21.

Ta c6 cac cuc diém cta f 1a -1, -2, -3, 3 va ,u?o(—l) =

Dinh nghia 1.1. Duong cong hitu ty f: K — P*(K) la mot 16p tuong duong cta
cac bo (n+ 1) da thic (fi, ..., fur1) sao cho fi, ..., fn+1 khong c6 khong diém chung
trén K. Hai bo (n+1) da thic (f1, ..., fnt1) va (91, ..., gn+1) 1& tuong duong véi nhau
khi va chi khi ton tai ¢ € K* sao cho g; = ¢f; v6i moii=1,...,n+ 1.

Ky hieu f = (f1 : ... : fas1) 12 mot biéu dién ctia f. Khi do ta viét
f: K — P"(K)
2 f(2) = (fi(2) ot ful(2)).

Gia st f va g la hai duong cong hitu ty tit K vao P™(K) véi hai biéu dién
F=0f12): ot for1(2) VA § = (91(2) : ... : gns1(2)) tuong tng. Ta noéi f dong nhat
g v viét f = ¢ khi va chi khi ton tai ¢ € K* sao cho g; = c¢f; vimoi i =1,...,n+ 1.

Dinh nghia 1.2. D6 cao duong cong hitu ty f tit K vao P*(K) véi biéu dién
f=(f1:...: fas1) dugc xac dinh béi T(f) = , Jnax deg f; , 6 do deg f; 1a bac cua

da thtc f; v6ii=1,...,n+ 1.

Nhan xét 1.1. Do cao ciia duong cong hitu ty f dudc xac dinh duy nhat.

That vay, néu f 1a duong cong hitu ty véi f = (fi: s forr)vag=_(g1: . : gnt1)



