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1. Ly do chon luan van

Van dé nghién citu sy x4c dinh duy nhat ctia cdc ham hay anh xa
phan hinh thong qua anh ngudc ctia mot tap httu han thu hat dugce
su quan tam nghién cttu ciia nhiéu nha toan hoc trong va ngoai nudc:
G.Polya, R.Nevanlinna, F. Gross, ... va thu dugc nhieu két qua quan
trong. Nam 1926, R.Nevanlinna da chting minh: Néu hai ham phan
hinh f va g chung nhau 5 gi4 tri phan biét thi tring nhau. Két qua nay
ctia Nevanlinna cho thay mot ham phan hinh phic duge xac dinh mot
cach duy nhat bdi anh ngudc, khong ké boi, clia 5 gia tri phan biét.
Cong trinh nay ctia Ong duge xem 1a khéi ngudn cho cac cong trinh
nghién citu vé sy xac dinh duy nhat ham hay 4nh xa phan hinh.

Mot van dé ty nhién duge dua ra bdi F. Gross (xem [6]), d6 1a khong
xét anh ngudc ciia cac diém roi rac ma xét &nh ngude clia mot tap hop
diém. Tt d6 dén nay, van dé nay dudc nghién citu mot cach lien tuc va
manh mé véi nhitng két qua ciia H. Fujimoto, W. Stoll, L. Smiley, M.
Ru, Z. Tu, C. C. Yang, G. Frank, M. Reinders,. ...

Ki hieu C, 1a truong cac sd phiic p—adic. Ta biét C,, 1a mot trudng
déng dai s6, ¢6 diic s6 0 va day du véi chuan khong acsimet. Song song
v6i viec nghién citu van dé duy nhat cho cac ham phan hinh trén C,
cidc nha toan hoc con nghién citu van dé duy nhat cho cac ham phan
hinh trén C,. Hudng nghién citu ciing nay hat dudc sy quan tam cta
nhiéu nha toan hoc va thu duge nhiéu két qua quan trong.

2. Phuong phap nghién ctu

Suu tam va doc tai lieu tit cac tap chi toan hoc trong nude va qudce
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té lien quan dén viéc ing dung Ly Thuyét Nevanlinna cho ham phan
hinh p-adic. Qua d6, tim hiéu va nghién citu vé van dé nay.
3. Muc dich cta luan van

Véi muc dich trinh bay lai mot s6 két qua nghién citu vé tinh duy
nhat ctia ham phan hinh khong Acsimet, chiing toi chon deé tai "Xac
dinh duy nhéat ctia ham phan hinh p-adic".

4. Noi dung ctua Luan van

Luan van bao gom phan M§ dau, hai chuong noi dung chinh, Két
luan va Tai liéu tham khéo.

Chuong 1 : Mot so van dé vé ly thuyét Nevanlinna p-adic. Trong
chuong nay ching toi trinh bay nhitng kién thic co sd can thiét cho
viéc ching minh trong chuong 2 nhu: Cac ham Nevanlinna, dinh 1i co
ban thi nhat, dinh 1f co ban thi hai.

Chuong 2:Xdc dinh duy nhat ciia ham phan hinh p- adic. Chuong
nay ching toi trinh bay mot s6 két qua trong nghién citu tinh duy nhat
cua ham phan hinh.

Trong quéa trinh hoc tap va thyc hién luén van, t6i da nhan duge su
day bao tan tinh ctia cac thay co gido 6 truong DHSP Thai Nguyen,
DHSP Ha Noi, Vién Toan hoc. Dac biét 1a sy chi bdo, huéng dan truc
tiép clia thay gido TS Ha Tran Phuong. Qua day, toi xin bay to long
biét on sau sic t6i thay gidao TS Ha Tran Phuong, t6i cac thay co gido

va cac ban dong nghiép da gitp do toi trong sudt thoi gian qua.

Thai Nguyén, ngay 19 thang 08 nam 2012
Tac Gia

Cao Thi Ha
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Chuong 1

Mot s6 van de vé Ly thuyét

Nevanlinna p—adic

1.1 Ham dac trung
Trong phan nay ta luon quy ude cac sb thyc pg, r, p théa man
0<py<r<p<oo.

Gia st f € A(,(C,) la mot ham nguyen, khi d6

o0
f(z) = Zanz”, (a, € Cp). (1.1)

n=0
2 2 ~ S ~
Hién nhién ta c6 thé gan cho f(z) gia tri cua chudi » a,z" v6i moi

n=0
z € C, ma |a,2"| — 0 khi n — oo (vi khi d6 chudi hoi tu). Ban kinh
hoi tu p cta chudi (1.1) duge tinh bdi cong thiic
1

— = lim sup \anﬁ.
P n—->00

(0.9]
Gid st chudi lay thua f(z) = > a,2" ¢6 ban kinh hoi tu la p:
n=0
0 < p < +oo. V6imdir € R™: 0 < r < p. Ta dinh nghia s6 hang 16n
nhat

ulr, f) = maxay|r"
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lien két v6i chi s6 trung tam

v(r, f) = max{n : |a,|r" = p(r, f)}.

Nhan xét. 1. Véiméir : 0 < r < p, u(r, f) ludn ton tai hitu han. That

(0.¢]
vay, do chudi ) a,2" hoi tu tai z € C, : |2| =7, nén lim |a,|r" =0,
n=0 n—aoQ

kéo theo day {|a,|r"} bi chan trong R,.

2. Ham p(r, f) lién tuc theo r.
3. V6i méi r, chi 6 trung tam v(r, f) luon ton tai hitu han va la

mot s6 nguyén khong am. Theo dinh nghia ta c6

/L(?", f) - ‘a’l/(r,f) ‘TV(T’f)'

4. Hién nhién, néu z € C, ma |z| < r thi

7)) < maxa|2]" < max|a,|r" = (s, /)
Ta ki hiéu
p(0, ) = tim (e f), w(0.f) = lim w(r, f).

D@ thay chi s6 trung tam v(r, f) tang khi 7 — p v thod méan

g ur, ) =log a0 + [ LD

+ (0, f)logr, 0<7r<p) (1.2)

trong d6 log 13 ki hiéu logarit thuc co s6 e.
o0
Ki hiéu vanh ctia chubi luy thita f(z) = Z anz"  (a, € C,) ma
=0

thod man dieu kien lim |a,|r™ = 0 bd6i A, (C ) Hién nhién néu r; < ry

n—-:o0
va lim |a,|ry =0 thi lim |a,|r? = 0. Do d6
n—-aoo n—oo

A, (Cp) € A (Cy).
Ki hicu A(,(C,) 1a tap hop cac chudi luy thita ctia z ma ban kinh
hoi tu 1a 16n hon hogc bang r. Hién nhien, f € A, (C,) néu va chi néu
f €N As(Cp). Ta viét ngén gon

s<r
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Tt cong thitc (1.2) ta c6 v6i moi f € A(C,), ham pu(r, f) tang khi
r — p. Hai dinh 1y sau cho ta mot s6 tinh chat ctia ham u(r, f).

Dinh 1y 1.1. Vgir > 0 ham p(r,.) : A-(C,) — Ry thod man tinh
chat sau

1) p(r, f) = 0 néu va chi néu f = 0;

2) ulr, [+ g) < max{p(r, f), p(r, 9)};

3) u(r, fg) = plr, Fp(r, g)-

Dinh 1y 1.2. Gid st chuoi lug thwa (1.1) ¢é ban kinh hoi tu p > 0.
Véi méi z € Cp, néu f(z) hoi tu th ton tai dao ham f'(z) dugc tinh
theo cong thic:

f(z) = Znanz”_l. (1.3)

Bdn kinh hoi tu cia chudi (1.8) bang ban kinh tu cia f. Hon nia f'

thoa man

S | =

p(r, f1) < —p(r, f) (0 <r <p).

Bay gio ta dinh nghia ham dém tai cidc khong diém va cuc diém.

Gid st f € A(,(Cp) 1a mot ham nguyen. Véi a € C,, ki hieu n(r, ﬁ)
1a 86 khong diém ctia f tai a ké ca boi, n(r, ﬁ) la s6 khong diém cua
f tai a khong ké boi. Ta dinh nghia cac ham dém tai cic khong diém

ciia f — a ké ca boi, khong ké bai béi

1 ot )
N<7“, ):/—dt V6l pg < 1 < p;
f—a Po t
_ 1 Tt )
N<7“, ):/—dt VGl pg < 1 < p.
f—a Po t

V6i a = oo, ki hieu n(r, f) 1a s6 cuc diem ctia f ké ca boi, nn(r, f) 1a 86

~

Q

~

cuc diém clia f tai @ khong ca boi. Ta dinh nghia cac ham dém tai cac
cyc diem f ké ca boi, khong ké boi bsi

"n(t
N(r,f):/ n(t’f)dt vl pg < 1 < p;

Po
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6

_ "t
N(r,f):/ n(t’f)dt v6i pg <1 < p.
o

0
Gia st f € M(,(C,) la mot ham phan hinh, khi d6 ton tai hai ham
fo, f1 € A.(C,) sao cho fy, fi khong c6 nhan tit chung trong A, (C,)

va f = % . Vé6i a € C,U {00}, ta dinh nghia ham dém s6 khong diém
0

n (r, ﬁ) clia f tai a (hay con goi 1a ham dém s6 a— diém ciia f) béi

e R I
)

Dinh nghia ham dém N(r, 1

N(r, ! ) {NET’JC) N(r,4) a=0o0

cua f tai a bdi

—a

f—a " h leo) HaF 00
Ki hiéu
N — N = 0 . =
N(T,f_(l> _ (va) (T,fo ) a o0
N(r, fi —afy=0) L@ # 00 .
Tuong tu ta ciing dinh nghia duge cac ham 7n(r, f), N(r, f), n(r, fia),
N(r ,fﬁa).
Gia su

fl - Z anzn; fO - Z bnzna

n=m:- n=my

trong d6 mg, m; € N va a,,, # 0,b,, # 0. Theo cong thic Jensen ta

cO
N(r, f = 0) = Nir, fi =0) = log (/i) ~ log o |,
N(r, f = 00) = N(r, fy = 0) = log s(r, fo) ~ 1og |
Kéo theo
NG £ =0) = N = o) = logar, )~ log
= loglr, /)~ log | FO) (14
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trong d6 f*(0) = Imi 06 thé thay

bin,

F(0) = lim =" f(2) € €, — {0}

Hon nita, sit dung cong thic Jensen cho cac ham f; va fj ta co:

N(r, ) = N(r. f) = N(r. %) (. %)

f
= log u(r, f1) — log p(po, f1) — log pu(r, fo)
+log u(po, fo)

_ lOg M(Ta fl) o lOg ,U(po, fl)
p(r, fo) 1(pos fo)
= log pu(r, f) — log u(po, f)- (1.5)
Cong thic (1.4) va (1.5) duge goi la cong thitc Jensen cho cac ham

phan hinh.
Tiép theo ta dinh nghia ham bu (hay con goi 1a ham xap xi) cla

ham f bédi cong thic

m(r, f) = log" u(r, f) = max{0;log u(r, f)}.

Dac biét
m(r l) = log* ,u(r l) = log* L max{0, — log u(r, f)}.
f f p(r, f) 7 ’
Hon ntia,

1 1
oom(#7) =7 (6 ) = max{0ia 1),

Tiép theo ta xem xét mot s6 tinh chat don gidn clia ham dém va ham
xap xi.

Ménh dé 1.3. Gid st f; € M,(C), (i =1,2,...,k). Khi dé vdi méi
r >0, ta co

N(if) < if;zvm 1) N(r,
m(rzk;f) < ﬁ;m(n fi); m(r,
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