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MO PAU

Luan vian trinh bay mot sé két qua co ban cta Ly thuyét Nevanlinna va
tmg dung cua n6 d6i véi phuong trinh ham P(f) = Q( g ) trong truong p -
adic .

Noi dung luan van gém ba chuong .

Chuwong 1: Trinh bay mot s kién thic co ban vé truong dinh chuan
khong Acsimet , truong sb p - adic , va mot sb tinh chat dic biét vé ham phan
hinh trén truong khéng Acsimet ap dung cho chuong sau .

Chuong 2: Néu dinh nghia , mot sé tinh chat vé cac ham dic trung
Nevanlinna , hai dinh ly co ban cia Iy thuyét Nevanlinna va mot s6 két qua veé
bai todn xac dinh tap duy nhat cuia ham phan hinh trén truong p - adic .

Chuong 3: Trinh bay mot s két qua vé phuong trinh ham P(f) = Q(g)
trong truong p - adic .

Két qua cua luan vin :

Cho P, Q la cac da thirc thuoc K[x] véi P'Q = 0. Xét hai ham phéan biét
f, g giai tich hodc phan hinh trong dia |x-a|<r ( twong ung trong K ), thoa
man P(f) = Q(g) . Sir dung Iy thuyét phan phdi gia tri ham phan hinh
Nevanlinna , dua ra cac diéu kién du vé céc khong diém cua P ,Q défvagbi
chin trong dia |x—a <r (‘hodc tuong tmg 13 hing sd ) .

Truong hop dac biét khi degP = 4, xét truong hop riéng
Q=4P (1eK)va dua ramot sd diéu kién dic trung cho sy ton tai ctia hai ham
phan biét khac hang f, g phan hinh trong K thoa man P(f)=AP(g).

Luan vin dugc hoan thanh dudi sy huéng dan va chi bao tan tinh cta
GS . TSKH Ha Huy Khodi . T6i xin bay to 10ng biét on sau sic va thanh kinh
nhat dén Thay , Thay khéng chi huéng dan tdi nghién ctru khoa hoc ma Thay
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con thdng cam tao moi diéu kién dong vién toi trong sudt qué trinh 1am lun
van .

T6i xin chén thanh cam on khoa Toan , khoa sau Pai hoc truong dai hoc
su pham Thai Nguyén , Vién toan hoc Viét Nam da gilp d& va tao diéu kién
dé ti hoan thanh luan van nay .

Cubi ciing t6i xin chan thanh cam on ban giam hiéu truong CDCN Viét
Puc , dic biét 1a cac dong nghiép trong khoa KHCB , gia dinh va ban be t6i da
hét strc quan tdm va gilp d tdi trong thoi gian hoc va hoan thanh luén vin .

Trong qué trinh viét luan van cling nhu trong viéc xtr Iy vin ban chic
chan khéng tranh khoi nhitng han ché va thiéu s6t . R4t mong nhan duoc su

gop Y clia Cac thay ¢, cAc ban dong nghiép dé luan vin dugc hoan thién hon.
Théai Nguyén , thang 8 nam 2007

Hoc vién

Pao Thi Thanh Thuy
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Chuwong 1
Kién thirc co sé
1.1.Truwomg dinh chuan khong Acsimet.
Pinh nghia 1.1.1. Gia st K 1a truong , chuan trén K 12 ham
| . | 1K > Ry thoa mén :
)| =0 <x=0,
i) [xy| =[x |y, v XxvYyeK,
i) x+y| <|x +1y, vxyeKkK
Chuan | . | dugc goi 1a chuan khdng Acsimet néu thoa mén diéu kién
V) [x+y| <max{x, |y}, vxyeK
Mbét chuan | . | trén K cam sinh mot ham khoang cach d duoc dinh
nghia boi
dixy) = [x-y|, vx,y e K.
Néu chuan | . | 1a khdng Acsimet thi métric cam sinh d thoa méan:
d(x,y) < max {d(x,z) ,d(z,y)}, vX,y,z € K.
métric img v&i chuan khong Acsimet duogc goi la siéu métric.
Vidy 1.1.2. Xét ham

| .| K> R,
1 néu x#0
X |x =
0 néu x=0.
Khido, | . | 1a mot chuan khdng Acsimet trén K va métric cam sinh
d: KxK > R,

1 néu x=y

(xy) = d(xy) =

0 néu x=y.
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la mot siéu métric. Métric ndy duoc goi 12 métric tim thuodng .
Ta xét mot sd dic trung cta topd sinh bai chuan khong Acsimet théng
qua céc hinh cau nhu sau:
Véi r eR, ta dinh nghia hinh cAumé , dong tdm a, ban kinhr la :
K@ar) = { xe K| dxa)<r }
Klar] = { xe K| d(xa) <r |
Ménh a@é 1.1.3. Gid su K |1& truong dinh chudn khong Acsimet . Ta ¢ :
i) Neub e K(a:r) thi K(ar) =K(b:r)
ii ) Hinh cdu K(a;r) 1a tdp mo va ciing 12 tdp déng.
iii ) Hai hinh cdau mé (hinh cdu déng) hodc roi nhau hodc chira nhau.
Truong so p - adicl. 2.
Véip e Z, p lasd nguyén té thi moi sé nguyén a = 0 c6 thé biéu dién
duy nhat du6i dang:
a =pva,voip khdngchiahét a , a ¢ Z\{ 0 }.

Kihiéu:v =v (a) .Vaytacoham:
v,:Z\{ 0} N
a - v, (a).
Ta mé rong ham v véi x = %e Q nhu sau . bat:

v, (@) -v,(b),néu x#0

v (0= {

Véi mbi sé nguyén p , xét
v,:Q > RuU +{»n

+o0, néu x=0

X = X, = plv , voi v =v (X).
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Khido, | . |, 1a mot chuan khong Acsimet trén Q va dugc goi la chuan
p - adic.

Ménh dé 1.2.1(Ostrowski). Moi chudn khdng tam thuong trén Q deu
twong dwrong véi moét trong hai chudn sau

1) Chudn p - adic , véi p 14 so nguyén 16;

2) Gid tri tuyét doi thong thurong.

Nhu vy ta c6 hai hudng 1am day trudng cac s6 hiru ty Q.

+ Lam day theo gi4 tri tuyét dbi thong thudng ta thu dugc truong cac sb
thuc R

+ Lam day theo chuan p - adic ta thu duoc truong cac sb p - adic.

Cu thé la, ching ta c6 thé xdy dung Q, ddy du hod cua Q theo chuan
| . |p nhu sau.

Day {x,} dugc goi la ddy Cauchy theo | . [, néu ve>0, 3 ng e N sao
cho vm, n>no thi[x,-x| <e. Hai ddy Cauchy {x,} , {y,}duoc goi la
twong duong néu |, - Yal, 0. Véi {x,} laday Cauchy theo | . |, taki hi¢u
{x,} la tap cac ddy Cauchy twong dwong véi {x,} . Dat Q  Ia tap tt ca cac 16p
twong duong theo chuan | . -
Trén Q ,trang bi cac phép toan nhu sau.

Véi {x,}, .} € Q, , tadinh nghia:
N N R T R N R A R TR

Ta thay dinh nghia trén khdng phu thudc vao phan tir dai dién cua 16p

tuong duong . Khi do, Q , la mot truong va la truong dinh chuan véi chuan | . ,-

Pinh nghia 1.2.2. Véi 1c Q, va {x,} ¢ Q saocho {x,} = 4 thitaxac
dinh -
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|ﬂb|p = Iim|xn|p.

ChU y rang dinh nghia trén x4c dinh theo tinh chat sau cta chuan p -
adic.

Mgnh dé 1.2.3. Q, & day dii hod cia Q theo chuan | . | va tdp gid tri
cia QVa Q theo | . | latring nhau, do 1a tp {p".n <z U0}

Tuong tu nhu qua trinh ddy du hod Q theo | . | , ta nhan dugc mot
truong Q, day du nhung khdng dong dai s6 . Nguoi ta da giai quyét van dé
nay bang mdt mo rong truong nhu sau

Xét mo rong chuan tic Q , = Kvanhém Galois G(K/ Q) . bat:

Nejg, 1K = Q,

a = NK/Qp(a) - HO‘(CZ),

oeG(K/Qp)
vol o latu déng chu trén K gilt nguyén cac ph?m ttcua Q, .Chay rrfmg néu
béac cua mé rong truong [K:Q ] = n thi Ny (o) = @" , Vae Q,.
Ménh dé 1.2.4. Gid sir K/ Q, lamo rong chudn tdac bdc n . Khi dé ton

tai duy nhdt mot chuan khong Acsimet | . | trén K mo réng chudn p - adic

X =4Nero, 9]

va truong K day dii véi chuan | . |.

trén va diroc Xac dinh nhw sau -

Dt Q, la truong dong dai sé cia Q, . Trén Q, ta trang bi mot chuan
khong Acsimet nhu sau :

V61 moi X e Q_p , tOn tai mot mé rong chuén tic bac n sao cho x e K, khi

|x|:n/NK,Qp(x)‘p :
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va chuén x| khong phy thudc vao su tdn tai cia K .

Ta c6 két qua sau

Mg¢nh dé 1.25. Ham | .| : Q, — R. Xac dinh nhu trén | chudn
khdng Acsimet duy nhdt mé réng chudn p - adic trén Q. Tuy nhién, Q,
khéng day dii theo chudn | . |.

Ta dy du hod Q, theo ménh dé sau.

Ménh dé 1.2.6. Ton tai mot truong C, voi chudn khong Acsimet| . |
sao cho:

i) Q,tri mdt trong C,va chudn khong Acsimet | . | 1a mo rong ciia
chudn trén Q, ban dau;

i) dedy dii véi chudn | . | va C,la mot truong dong dai s0.

1.3 Ham chinh hinh trén trwong khong Acsimet.

Ta ki hiéu K 13 truong dong dai sb , ddy du v6i chuan khéng Acsimet
| . va co dic sd 0.

Cac khai niém vé day , vé chudi va sy hdi tu ctia day, cua chudi gidng
nhu trong truong dinh chuan Acsimet. Tuy nhién véi chuan khoéng Acsimet
ta cd mot sd tinh chat dic biét sau.

Bo dé 1.3.1 Gid sir {x,} 1a mér ddy trong K . Day {x,} 1a ddy Cauchy
néu va chi néu !Lrpo|xn+l -x,| = 0.

Chirng minh
Piéu kién du hién nhién theo dinh nghia day Cauchy.

Ta chirg minh diéu kién can véimoin, p eNtaco:

Xn+p - Xn - Xn+p - Xn+p7]_ + Xn+p—1 - Xn+p72 +o.t Xn+1 - Xn

< max {Ixn+p — X xmpfl—xn+p72|,...,|xn+l—xn|}

n+p—l|’
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