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DAI HOC THAI NGUYEN
TRUONG DAI HOC SU PHAM

THONG TIN KET QUA NGHIEN CcUU

1. Thong tin chung

- Ten dé tai: Ung dung ctia Iy thuyét phan bé gié tri trong nghién
cttu van dé duy nhat cho ham phan hinh va dudng cong chinh hinh

- Ma s6: B2017-TNA-41

- Chu1 nhiém dé tai: PGS. TS. Ha Tran Phuong

- T6 chitc chii tri: Truong Dai hoc Su pham - DH Thai Nguyén

- Thoi gian thyc hién: 2 ndm (tu 1/1/2017 - 31/12/2018)

2. Muc tiéu

Nghién citu mot sé6 dang Dinh 1y co ban thit hai cho dudng cong
chinh hinh trén dia thung trong truéng hgp muc tiéu la cac siéu mat.
Nghién ctu sy xac dinh duy nhit mot hdm phan hinh hoic duong
cong théng qua anh nguge ctia mot tap hitu han cac diém hoic cac
siéu mat trong cac truong hgp phiic va p-adic.

Gé6p phan thic day huéng nghién ctu Ly thuyét Nevanlinna va
ing dung tai Pai hoc Thai Nguyén va phuc vu cong tac dao tao dai
hoc, sau dai hoc tai DHTN.

3. Tinh méi va sang tao

Chitng minh dugc mot tieu chuan chuan tic cho mot ho cac ham
phan hinh;

Chiing minh dugc mot két quéd vé van dé duy nhat cho cac ham
phan hinh lién quan dén giad thuyét Bruck;

Chiing minh dugc mot két qud vé van dé duy nhat lién quan dén
da thitc vi phan ctia cac ham phan hinh trén truong p—adic;

Chtng minh dugc mot két qua vé van dé duy nhat cho dudng cong
chinh hinh trén hinh vanh khuyén trong truéng hgp ho cic siéu mit
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& vi trf tong quat doi véi phép nhing Veronese.
4. Két qua nghién ciu
a. Tiéu chuan chuan tic cho mét ho cac ham phan hinh:
Dinh 1y 1. Cho F la mot ham phan hinh trén mién phdang phitc D.
Cho a va b la hai s6 phic théa man b # 0, goin € N, nj, t;, k € N*,
(j=1,2,...,k) thda man

k
nj>tj,n+znj>ztj+39 (0.1)
j=1 j=1
V4
fremem = e ()t (B = b (0.2)

doi vdi f € F. Khi d6 F la mot ho chuan tdc. Ngodi ta, néu F la
mot ho cdac ham chinh hinh thi khang dinh ding khi (1.18) dudc thay

the bot mot trong cdac dieu kién sau:

k=1, n=0, ng >t +1; (0.3)

n=lork>2n;>tn+Y nj>> tj+2 (0.4)
j=1 j=1

b. Van dé duy nhat cho ciac ham phan hinh lién quan dén
gia thuyét Bruck
Dinh Iy 2. Chon € Nwva k,n;,t; € N* i =1,... k thoa man mot

trong cac dieu kién sau:

1) ]{7:1, n:O, n1>t1—|—1;
k
2)n>=1ork>2 nj>tj, n—i—an >th—|—2.
j=1 j=1
Cho a va b la hai gid try hdu han khac 0 va f la mot ham nguyén
khdc hing. Néu frimt—tm = q = fr( )t (fr)) = p thy
Frifm)i L () — b

fn+n1+---—|—nk —a

:C’



trong dé c la mot hang s6. Ddc biét, néu a = b thi f = cie'?, trong

dé ¢y va t la cac hang s6 khdc 0 va t théa man dieu kién

(tnl)tl .. (tnk)t’“ = 1.

c. Van dé duy nhat lién quan dén da thic vi phan
Dinh 1y 3. Cho f, g la cac ham nguyén siéu viét p-adic va k > 1,
t>1,n>2k+44t la cic so nguyén. Néu

(F")f(z+b1) ... flz+ )P

va

(9"(2)g(z +br) .. gz + )™
chung nhau 1 — CM, trong dé by, ..., b la cic hang so khdc O phan
biet. Khi dé f = hg, trong dé h"™ = 1.

d. VaAn dé duy nhét cho dudng cong chinh hinh

Dinh 1y 3. Cho f va g la cdac duong cong chinh hinh siéu viét
khong suy bién tuyén tinh t& A vao P"(C). Cho D = {Dy,...,D,} la
moét ho gom q ¢ = ng+ 1+ 2n§/d cac siéu mat bac d ¢ vi tri toA?ng
quat doi véi phép nhing Veronese trong P"(C) théa man f(z) = g(z)
vdi moi z € E(D) U FEy(D). Khi dé f = g.

5. SAn pham

a) 03 bai béo khoa hoc:

[1] N. V. Thin, H. T. Phuong and L. Vilaisavanh (2018), "A
uniqueness problem for entire functions related to Briick’s conjec-
ture", Math. Slovaca 68, No. 4, pp. 823-836.

|2] H. T. Phuong and L.Q. Ninh (2018), "A Uniqueness theorem for
holomorphic curves on annulus sharing hypersurfaces", ThaiNguyen
Journal of Science and Technology, 192 (16), pp. 29-35.

[3] H. T. Phuong, N. V. Thin (2018), "On Uniqueness of p—adic
Meromorphic Function Concerning Differential Polynomials" ThaiN-

guyen Journal of Science and Technology, 181(05), pp. 231 - 236.
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b) Huéng dan thanh cong 02 luén vin thac si:

To Thi Thiém (2108), Van dé duy nhat cho cdc ham phan hinh vdi
diéu kién cia da thitc dao ham, Truong Dai hoc Su pham, Dai hoc
Thai Nguyén.

Nguyén Quéc Cuong (2018) Van dé duy nhat cia ham phan hinh
phiic va p—adic khi dao ham ciua da thic chung nhau mot ham nho,
Truong Dai hoc Su pham, Dai hoc Thai Nguyén.

¢) Tham gia dao tao 1 NCS :

Leuanglith Vilaisavanh (dang thuc hién), Ly thuyét Nevanlinna
cho duong cong chinh hinh trén Annuli va van dé duy nhat, Trudng
Dai hoc Su pham, Dai hoc Thai Nguyén.

6. Phuong thic chuyén giao, dia chi ing dung, tac dong va
10i ich mang lai ctia két qua nghién citu

a) Phuong thitc chuyén giao: dé tai la cac két qua nghien ctu
co ban dudce chuyéen giao truc tiép cho Dai hoc Thai Nguyeén lam tai
liéu nghién cttu va hoc tap cho hoc vién.

b) Dia chi ttng dung, tac dong va Igi ich mang lai ctia két
qua nghién ctu: Khoa Toan Truong Dai hoc Su pham - Dai hoc
Thai Nguyén va cac khoa Toan cia cac truong dai hoc trong ca nudc.

c) Lgi ich mang lai ctia két qua nghién citu: lam phong phi
them 1y thuyét Nevanlinna vd déng gép vao dao tao sau dai hoc clia

Truong Dai hoc Su pham - Dai hoc Thai Nguyén.
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INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Application of the distribution theory in re-
search uniqueness problem for meromorphic functions and holomor-
phic curves

- Code number: B2017-TNA-41

- Coordinator: Ass. Prof. Dr. Ha Tran Phuong

- Implementing institution: ThaiNguyen University

- Duration: from 1/1/2017 to 31/12/2018.

2. Objectives Research some type of second main theorem with
truncated functions for holomorphic curves on annuli with hypersur-
faces. Research uniqueness problem for for meromorphic functions
and holomorphic curves by reverse image of finite set of points or
hypersurfaces in complex or p—adic cases.

To develop of the Nevalinna theory and it’s applications and sever
to graduate program in training of the undergraduate and graduate
students in Thai Nguyen University.

3. Creativeness and innovativeness:

Proved the new normal criterion for a collection of meromorphic
functions.

Proved a new result of unicity of meromorphic function related to
Bruck’s conjecture.

3. Creativeness and innovativeness:

Proved the normal criterion for a collection of meromorphic func-
tions.

Proved a result of unicity of meromorphic function related to
Bruck’s conjecture.

Proved a result of unicity of p—adic meromorphic function con-
cerning differential polynomials.

Proved a result of unicity of holomorphic curves on annulus in the
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case hypersurfaces in general position for Veronese embedding.

4. Research results
a) Normal criterion for a collection of meromorphic functions
Theorem 1.Letn € N and k,n;,t; € N* o = 1,..., k satisfy one

of the following conditions:

k=1, n=0, ny >t +1;
k
n=lork>2 nj>t, n+d nj>y t;+2
j=1 j=1
Let a and b be two finite nonzero values and f be a nonconstant entire

function. If frim++m = q = fr(fr)0) (%)) = b, then
PP () b

fn+n1+---+nk —a

:C,

where ¢ 1s a nonzero constant. Specially, if a = b then f = ci1e?*, where
c1 and t are nonzero constants and t is satisfied by (tn1)™ ... (tng)* =
1.

b) Unicity of p—adic meromorphic function concerning differential
polynomials

Theorem 2.Let F be a family of meromorphic functions in a
complex domain D. Let a and b be two complex numbers such that

b#0, letneN, n; ti, ke N, (=1,2,...,k) satisfy

k

ng=tin+y nj=> tj+3, (0.5)
j=1 J=1
and
fn—l—m—i—'-'-HLk - q & fn(fnl)(tl) . (fnk)(tk) =b (06)

for all f € F. Then F s a normal family. Furthermore, if F is a
family of holomorphic functions, then the statement holds when (1.18)
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1s replaced by one of the following conditions:

]{:1,71:0, n1>t1—|—1; (07)
k
n=lork>2mn;>t,n+y nj>Y t;+2. (0.8)

j=1 j=1

¢) Unicity of p—adic meromorphic function concerning differential
polynomials

Theorem 3.Let f, g be p-adic transcendental entire functions
and k > 1, t > 1,n > 2k + 4 + t are integers. If (f"(2)f(z +
b1) ... f(z+b)®) and (g"(2)g(z +b1) ... g(z + b)" share 1 —CM,
where by, ..., by are nonzero distinct constants. Then f = hg, where
Pt —

d) Unicity of holomorphic curves on annulus:

Theorem 4. Let f and g be transcendental algebraically non-degenerate
holomorphic curves from A into P"(C). Let D = {D1,...,D,} be a
collection of ¢ > ng+ 1+ 2n3/d hypersurfaces of degree d in general
position for Veronese embedding in P"(C) such that f(z) = g(z) for
all 2 € E¢(D)U E (D). Then f = g.

5. Products

a) 03 science papers:

[1] N. V. Thin, H. T. Phuong and L. Vilaisavanh (2018), "A
uniqueness problem for entire functions related to Briick’s conjec-
ture", Math. Slovaca 68, No. 4, pp. 823-836.

[2] H. T. Phuong and L.Q. Ninh (2018), "A Uniqueness theorem for
holomorphic curves on annulus sharing hypersurfaces", ThaiNguyen
Journal of Science and Technology, 192 (16), pp. 29-35.

[3] H. T. Phuong, N. V. Thin (2018), "On Uniqueness of p—adic
Meromorphic Function Concerning Differential Polynomials" ThaiN-
guyen Journal of Science and Technology, 181(05), pp. 231 - 236.

b) Guiding successfully 02 master projects:



1. To Thi Thiem (2018), Uniqueness for meromorphic functions
with a conditions of differential polynomial, Thai Nguyen University
of Education, Thai Nguyen University.

2. Nguyen Quoc Cuong (2018), Uniqueness for complex and p—adic
meromorphic functions when differential of its polynomaials sharing a
small functions, Thai Nguyen University of Education, Thai Nguyen
University.

¢) Guiding 01 Ph.D projects:

Leuanglith Vilaisavanh (dang thuc hién), Nevanlinna theory for
holomorphic curves on annuli and uniqueness problem, Thai Nguyen
University of Education, Thai Nguyen University.

6. Transfer alternatives, application institutions, impacts
and benefits of research results:

a) Transfer alternatives: all of results in the projects are theoretical
research and it is directly transfered to ThaiNguyen University to use
for research and training.

b) Application institutions: mathematic falcuty in Thai Nguyen
University and mathematic falcuties in other universities.

c¢) Impacts and benefits of research results: development the Nevan-
linna theory and contributing to graduate training in Thai Nguyen

University.



Mdé& dau

Ly thuyét phan bo gia tri Nevanlinna hay Nevanlinna-Cartan dudc
danh gia 1a mot trong nhing thanh tyu dep dé cua giai tich phiic
trong thai gian gan day. Dugc khdéi nguon tit nhitng nam dau cia
thé ky 20 bing nhiing cong trinh ctia R. Nevanlinna, H. Cartan, Ly
thuyét da thu hat dudce sy quan tam ctia nhiéu nha toan hoc trong va
ngoai nuéc, thu dugce nhiéu két qua quan trong va c6 nhiéu ing dung
trong cac linh vic khac nhau ctia toan hoc: Iy thuyét tap duy nhat
cho ham phan hinh v& dudng cong chinh hinh, Iy thuyét he dong luc,
phuong trinh vi phan phrec,. ...

Ki hieéu K 13 mot truong déng dai s6, c6 dic s6 khong, day du (vdi
chuan Acsimet hoic khong Acsimet). Muc dich chinh cta Iy thuyét
1a nghién ctu tinh chat ciia ham phan hinh hay dudng cong chinh
hinh ti mot mién cia K vao K hodc mot da tap dai s6 xa anh trong
khong gian xa dnh P"(K) thong qua viéc nghién cttu ba ham: ham
dém, ham xap xi vd ham dic trung. Trung tam cia 1y thuyét bao
gom hai dinh 1y co ban: dinh 1§ co ban tht nhat va dinh 1y co ban
thi hai, trong d6 dinh 1y co ban thit hai duge viét dusi nhiéu dang
khac nhau va c6 nhiéu ing dung quan trong. Nhitng cong trinh theo
huéng nay duge cong bé bdi nhiéu tac giad trong nudc.

Mot trong nhitng tng dung quan trong ctia 1y thuyét phan bé gia
tri 14 nghién citu van dé duy nhat cho ham phan hinh v& dudng cong
chinh hinh: Céng trinh dau tién thudc vé Nevanlinna cong b6 nam
1925, chiing ta biét dén n6 v6i tén "Dinh Iy nam diém" rat noi tiéng,

dinh 1y cho mot diéu kién dai s6 dé hai ham phan hinh bing nhau.



Nam 1975, Fujimoto mé rong két ctia Nevanlinna cho dudng cong
chinh hinh. Vé sau viéc phat trién van dé duy nhat cho cac ham phan
hinh va dudng cong chinh hinh thu hat duge sy quan tam ctia nhiéu
tac giad trén thé gidi, chang han H. Fujimoto, M. Ru, M. Dulock, G.
Dethloft, T. J. Wang, A. Banerjee, H. H. Khoai, D. D. Thai, T. T.
H. An, T. V. Tan, V. H. An, H. T. Phuong, N. V. Thin va nhiéu téac
gia khéac.

Trong dé tai nay ching t6i, bang cac két qua trong 1y thuyét phan
bb gia tri, chiung to6i nghién ctu cdc dang dinh li duy nhat cho céac
ham phan hinh, da thic vi phan va dudng cong chinh hinh trén hinh
vanh khuyén.

Thar Nguyén, thang 12 nam 2018
Nhoém nghién ctu



Chuong 1

Van dé duy nhat cho cac ham
phan hinh

1.1. Van dé duy nhét lién quan dén gia thuyét
Briick

1.1.1. Mot sbé két qua bd trg

Cho D la mot mién trén mat phang phitc C va F 1a mot ho cac ham
phan hinh trén D. Ho F dudc goi 1a ho chuan tic trén D, theo nghia
Montel, néu véi méi day { f,} C F, ton tai mot day con {f,, } sao cho
{f.,} hoi tu cau déu dia phuong trén D, t6i mot ham phan hinh ho#c
0.

Cho f va ¢ 13 hai ham phan hinh. Goi a va b 13 hai s6 phiic phan
biet. Néu g — b = 0 mdi khi f —a = 0 thi ta viét f = a = g = b. Néu
f=a=g=bvag=0b= f=athitaviét f=a < g=>b Néu
f —a va g — b c6 chung khong diém va cuc diém ké ca bai thi ta ki
hiéu f —a =g — 0.

Cho f 13 mot ham phan hinh trén mit phing phtc C, ta nhic lai
stéu bac cua f dugce dinh nghia bai

loglog T'(r, f)

oa(f) = hgligp log 7 :




Meénh dé 1.1 ([14]). (Bo dé Zalcman) Cho F la mot ho cdc ham
phan hinh trén dia mé A = {z € C : |z| < 1}. Khi d6é néu F khong
chudan tdc tai mot diém zy € A, thi vdi moi so6 thuc o« théa man
1< a<1, ton tai

1) mot so thucr, 0 <r < 1 va mot diem z,, |z,| <7, 20 — 20,

2) cdc s6 duong pn, pn — 0T,

3) cac ham f,, f. € F thoa man

fn(zn + pnf)
P

gn(§) = — g(¢)

cau déu trén cdc tdp con compact cia C, trong dé g(&) la mot ham
phan hinh khdc hidng va g7 (€) < ¢7(0) = 1. Hon nia, bic cia g

khong lon hon 2. Trong dé, g7 (z) = 1—l_g|’g((z'z))|‘2 la dao ham caw.

Ménh dé 1.2 ([3]). Cho g la mot ham nguyén va M la mot hing so
duong. Néu g (£) < M dbéi véi moi & € C, thi g ¢ bdc cao nhdt la 1.

Chu y. Trong Ménh dé 1.1, néu F 1a mot ho cac ham chinh hinh,
thi g la m6t ham chinh hinh dya trén dinh ly Hurwitz. Do do6, bac
ctia ¢ khong 16n hon 1 theo Ménh dé 1.2.

Ta xem xét mot ham phan hinh khac hing ¢ trén mit phing phic
C va p dao ham dau tién ctia n6. Mot da thic vi phan P cta g dudc
dinh nghia bai

trong d6 S;;, 0 < 4,j < n,1a cac s6 nguyén khong am vad oy, 1 < i < n
13 cac ham phan hinh nhé déi véi g. Dat
p p
d(P) := min Sij va 0(P) := max ZjSij.

1<isn 0 1<i<n 0

Nam 2002, J. Hinchliffe [10] tong quat céc dinh Iy ctia Hayman [9]
va Chuang [2| va thu dugc céc két qua sau.



Meénh dé 1.3 ([10]). Cho g la mét ham phdan hinh siéu viét va a la
mot hang s6 phitc, goi P la mot da thic vi phan khdc hang cia g vdi
d(P) > 2. Khi do

OP) +1—, 1 o1
T(T>9)<WN<T7§)+W (T7P——CL)
+o(T'(r, g)),

doi véi moi r € [1,+00) nam ngoai mot tap c6 do do Lebesques hitu
han. Khi f la mot ham nguyén siéu viét, bat dang trén tré thanh
O(P)+1—, 1 1 — 1

d(P) N(T’,g)—{—MN(T,P_a

T(r,g) < ) +o(T(r,g)),

doi vdi moi r € [1,+00) nam ngodai mot tap cé do do Lebesques hiu
han.
Meénh dé 1.4. Cho f la mot ham phan hinh siéu viét va a la mot
hang s6 phic. Goin € N, k,nj, t; € N*, j=1,... k thda man

k k

n—l—an>th+3.

j=1 j=1
Phuong trinh
UMY = a
6 v0 s6 nghiém. Hon nia, néu f la mot ham nguyén siéu viét, khang
dinh ding khin+ 35 n; > S5t +2.
Ching manh. Dat

P(f) = fr () ().

D& thay d(P) = n+ Y5 n; va 0(P) = Y7, ;. Sit dung Ménh dé
1.3 v6i f va P(f), ta c6
k
i+l 1 1 — 1
T(Ta f) < Zj_klj ’ N(T7 _) + k N(Tv P—)
n+ i gn;—1 / n+ i yn;—1 —a

+o(T(r, f)).




Vin+ 2521 n; = Z§:1 tj + 3, ta thu dugc phuong trinh

From = a

c6 vo s6 nghiém. Hon nita, néu f 14 mot ham nguyén siéu viét, ta co

S ti+l_ 1 1 _ 1
T(r, f) <n+2§21nJ_N(r,?) + n+z§:1an(7z )
+o(T(r, f)).

Do d6 diéu kién n + Z?:l n; > Z?:l t; + 2 kéo theo
PO = a
c6 vo s6 nghiém. O

Meénh dé 1.5. Cho f la mot ham hitu ty khdc hing va a la mot hang
s6 phitc. Chon € N, k,n;,t; € N*, j=1,... k théa man

k
leth, Z Zt +2] .,k.
j=1

Phuong trinh
From g = a
6 it nhat hai khong diém phan biét.

Ching minh. Ta xét hai trudng hop sau:
Trudng hgp 1. f 13 mot da thitc. Khi d6 ta thiy ring

frm (e

14 mot da thic. Gia st rang

Frm ()™ —a

c6 mot khong diém duy nhat 1a 2z, kéo theo

fn(fm)(h) o (fnk)(tk) —q = A(z — ZO)Z7 [ = 2,



trong d6 A 14 mot hang s6 khac khong. Khi dé

(FrOmE ()W) = Al — 2)

Diéu nay kéo theo 2y 14 khong diém duy nhat ctia

(Frfm) ety

Ta biét rang mdi khong diem ctia f déu 1a mot khong diém cta

Frm ()™
v6i boi it nhat 2 va khi d6 né 1a mot khong diém cta

(frOfm) (Y.

Diéu nay kéo theo zy 1a khong diém duy nhat ctia f. Ta thay ring

0= f"(20)(f"™)"(z0) ... (f™) ") (20) = a # 0.

D6 134 mau thuan. Kéo theo

O N

c6 it nhat hai khong diém phan biét.

Truong hop 2. f la mot ham hitu ty va khong phai 1a da thitc. Ta

xem xét cac truong hop c6 thé xay ra

Trudng hop 2.1. f c¢6 khong diem. Khi d6 f c6 thé biéu dién dugc

duéi dang
f — AHls:1(Z - ai)mi
H]lle(z — Br)%
véim; > 1,dj>1,1=1,...,s,l=1,...,t. Dit

M=my+---+mgzs N=di+---+d >t

Ta cb6

fn]:AnJ 7]:17

H?:l(z — [y

[lig(z — i)™ ok

(1.1)

(1.2)



Nhu vay

3 — v )Mt
(fnj)(tj) = A" I_H[ZEZlf(ZZ _O;l)>njdl+tj gj(z)’ (1.3)

trong d6 g; 1a mot da thic véi
degg,(z) <tj(s+t—1), j=1,... k.

Két hop (1.1), (1.2) va (1.3), ta c6
TI5, (2 — o) M+ imma)mi= T

fn(fm)(h) . (fnk)(tk) _ I_Iizzll (z - ﬁl)(n+zé?=1 nj)dl+Z§=1 » g(z) (14)

_ P(2)

Q(z)
trong do

k
g(2) = A 2= ] gu(2)
v=1
v6i1
k
deg g(2) < (Q_t)(s +1t—1).
j=1

Ta gid st rang

From ) = a
c6 mot khong diém duy nhat zy. Khi d6 29 # i, i = 1,...,s. Thuc
vay, néu zg = a; v6i mdi i € {1,...,s}. Suy ra

0= f"(20)(f")"(z0) ... (f™) ") (20) = a # 0.

Day 13 diéu mau thuan. Ta c6

B(z — z)!
nepry(t) eyt — g 4 0 1.5
f (f ) (f ) a 1_[2521 (Z _ 60(”"’2?;1 nj)dl+2?:1 t ) ( )
trong dé6 B 1a mot hang s6 khac 0. Diéu dé kéo theo
_ l—1G
(P (g = =2 Gl (16)

N T, (2 — 5l)(n+2§=1 ny)di+ Y5 i+l



trong do
k

Gi(2) =B(l—(n+> )N — (O _t)t)e" + bz + -+ by

=1
Tu (1.4), ta thay
k k
Hf:1 (Z — Odi)(n+zj:1 ng)mi+y 25 tj_lGQ(Z)
H?:l(z - 51)(7”2?:1 n)di+Y it
(1.7)

(FrOm)® () ) =

Dé kiém tra dudc
k
s+t—1<degGa(z) < (O _tj+1)(s+t—1).
7=1

Ta chia thanh cac truong hgp con sau
Trudng hgp con 2.1.1. 1 # (n + Ele nj)N + (E§:1 t;)t, khi d6
deg P(z) > degQ(2). Tu (1.4), ta c6

s k k k k
3 <<n+znj>mi_ztj) Fdegg>Y (<n+ nj>dj+ztj).
i=1 j=1 j=1 j=1 j=1 j=1
Ta chii § rang

k
degg(z) < (Z tj)(s+t—1).
j=1
Diéu nay kéo theo
k
"t
M >N+ ZJ‘; —,
thi M > N. Vizy# a; v6imoi i =1,...,s, ta thu dugc
s k k
Z ((n+ an)mz — th — 1) < deg Gy = t.
i=1 j=1 j=1

Kéo theo

(n+> n)M <1+ t))s+t< (D tj+2)M. (1.8)
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k k
Ta cha y réng n+ Y. n; > Y t;+2, nhu vay (1.8) cho ta mau thuan.
=1 =1

Trudng hgp con thi 2.1.2. [ = (n + Z n;)N + (Zt )t.
j=
Néu M > N, lap luan giéng nhu tru’dng hop thu nhat ta ciing c6

mau thuan.

Néu M < N. Vi

k
[—1<degGa< (D) tj+1D)(s+t—1),

thi
k k k
(n+> )N =1— (> t)t <degGy+1— (> tt
j=1 j=1 j=1
k k
<L+ t)s+t< (D _t;+2)N. (1.9)
j=1 j=1

k k
Tu dieu kien n+ > n; > Z .+ 2 va (1.9), ta ¢6 mau thuan.
j=1 j=1
Trudng hop 2.2. f khong c6 khong diém. Khi d6 f dudc biéu dién
dué6i dang
A
f=—= — =1, 1=1,.. .t (1.10)
[T=i(z = B)*

Nhu thé, (1.3) tr6 thanh

(fnj)(fj) _

A"
[T (= — Byt
trong dé g; 1a mot da thic véi degg;(z) <tj(t—1),j=1,....k Ta

95(2), (1.11)

co
ng eng(t) ni (t) — g(Z) 1.12
R AT S RS AT .

_ 9(2)
Q(z)’
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) k
trong d6 g(z) = A" X" [] g,(=) v6i deg g(2) < (
v=1 J

k
t:)(t—1). Ta

thiy rang

n/ rny)(t n\ (te _g(Z)-CLQ(Z)
FrOmE () —a = o (1.13)
ViN=d;+- - -+d; >t, kéo theo
k k
degQ)(n+an+th)t>degg,
j=1 j=1

nhu vay phuong trinh (1.13) ¢6 it nhat mot nghiém. Ta gid st réng

From g = a

c6 mot khong diem duy nhat zp. Ta co

B(z — z)!
n+ n; l+‘ t;
[Tz —p) = =
trong d6 B 1a mot hing s6 khac khong. Diéu nay kéo theo
-1
[T, (2 — ) Eim m)dit ity
trong do6
k k
Gl(z) = B(l — (TL + ZHJ)N — (Z tj)t)zt + blzt_l + -+ by
j=1 j=1
Tu (1.12), ta c6
Ga(2)
n( eni\(t1) ne\(te)y 2 '
(f (f ) R (f ) ) H;L:l(z . ﬁl)(n_FZ?:l nj)dl—FZ?:l tj+1
(1.16)

Dé& dang kiém tra dugc

k
t—1<degGy(z) < (O tj+1)(t—1).
j=1
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Ta xem xét hai truong hop nho

k
Trudng hgp nhé 2.2.1. 1 # (n+ > n;)N + (
j=1

k
t;)t, kéo theo
7=1

degg(z) > degQ(z). T (1.12), ta co

t k k k k
degg =) ((n+Y nj)dj+> t)=n+> n)N+ (> t)t.
j=1 j=1 j=1 J=1 J=1
Chu y rang deg g(z) < (Zle t;)(t —1). D6 1a diéu mau thuén.
k k
Trudng hop nhoé 2.2.2. 1= (n+ > n;)N + (>_ t;)t. Tu
j=1 j=1
k
[—1<degGa< () t;+1)(t—1),
j=1
ta co
k k k
(n+> n)N=1—0 t)t<degGo+1—(> )t  (1.17)
j=1 j=1 j=1
k
=t—> 1
j=1

Tin+Y" n; >0 t;+2vat <N, tacs

k k
(Zt]‘ + 2)N—|— th < N.
j=1 =1
Day 1a dieu mau thudn. Nhu vay ta thu duoc

Frm () = a

c6 it nhat hai khong diém phan biét. Dinh 1§ dugc chiing minh trong
cac truong hop. H

Ta nhéc lai bac o(f) cia ham phan hinh f dinh nghia bdi

o(f) = limsup M.

r—00 log r



13
Hon nita, khi f la mét ham nguyén ta cé
loglog(M (r, f))

logT
o(f) = limsupog—(r’f) = lim sup :
r—00 logr r—o0 logr

Cho f 14 mot ham nguyén. Ta biét rang f c6 thé biéu dién duge
dudi dang chudi lay thia

Ta ki hiéu

plr, f) = max {lan2"|}, v(r, ) = sup{n - |an|r" = pu(r, f)},

neN,|z|=r

M(r, f) = max | f(z)].

|2|=r

Meénh dé 1.6 ([12]). Néu f la mot ham nguyén véi bac o(f), khi dé

|
o (f) = limsup 28/ S)
r—o0 log T

Ménh dé 1.7 ([12]). Cho f la mot ham nguyén siéu viet, goi 0 <

o < 1 va s6 phiic z sao cho |z| =1 va

1
——+6

[f(2)] > M(r, fv(r, f) 4
Khi dé ton tai mot tap F C Ry ¢6 do do loga hiu han, tic la [ % <
F

FE) (vl "
7C2) ‘( : ) (L+o(1))

dung vdi morm > 1 var & F.

+00, sao cho

Liy Ey(2) =1 —z, Ep(2) = (1 — 2)e?t?/20+2"/m py c 7+ thi ta

c6 két qua sau dudc goi 1a dinh 1y biéu dién Weierstrass.
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Meénh dé 1.8 ([12]). Cho f la mot ham nguyén, véi boi khong diem
lam >0 tai 2 =0. Ta goi cdc khong diém khdc cia f ld ai,as, ...,

mo1 khong diém duoc lap lai s6 lan bang boi ciia né. Khi dé f cé biéu

dién .
— o9(2) ,m ~
f(Z) € < 7ll‘Eynn(an)’

vdi g la mot ham nguyén va m, la cdc so tu nhien. Néu {an tnen €6
mot s6 mi hitu han hoi tu vé X, thi my, c6 thé ldy dang k = [\] > A—1.
Hon nita, néu f c6 bac hitu han p, thi g la mot da thitc vdi bac lon
nhat la p.

1.1.2. Van dé duy nhat

Trong phan nay ching to6i sé ching minh mot tiéu chuan chuan tic
cho cac ham phan hinh. Dya vao tiéu chuan nay ching to6i sé chiing
minh mot dang dinh 1y duy nhat cho cdc hdm nguyén lien quan
dén gia thuyét Briick. Cac k§ thuat chitng minh st dung trong phan
nay dudc két hop ki thuat cta 1y thuyét ho chuan tic va 1y thuyét
Nevanlinna. Trudc hét ching t6i gidi thieu mot gid thuyét duge dua
ra bdi R. Briick trong [1], thuong dugc goi 1a Gia thuyét Briick.
Gia thuyét. Cho f la mot ham nguyén khdc hang sao cho siéu bac
o3(f) cia f khong la mot s6 nguyén duong va oo(f) < oco. Néu f va
f' chung nhau gid tri hiu han a ké cd boi thi

f'—a

f-a”

trong dé c la mot hang s6 khdc 0.

Cy

Briick da ching minh gidi thuyét trén trong trudng hop a = 0
trong [1]. T phuong trinh dao ham riéng
fl_a:ezn’ fl_a:eezn,
f—a f—a
ta thiy ring gid thuyét dé khong ding néu o(f) la mot sé nguyéen

duong hoac vo han. Trong trudng hgp f 14 mot ham cé bac hitu han,
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Gia thuyét trén da duge Gundersen vd Yang ching minh trong [8].
Trong trudng hgp f 14 mot ham ¢é bac vo han véi oo(f) < 2 Gia
thuyét dugc chiing minh béi Chen va Shon trong [5]. Tuy nhieén, gia
thuyét trong truong hop o2(f) > % van 13 mot van dé md.

Mot cau héi tha vi duge dat ra la: dieu gi xdy ra khi ta thay f véi
f™ trong gid thuyét Briick. Nam 2008, L. Z. Yang va J. L. Zhang da

dua ra mot két qua liéen quan dén gia thuyét Briick nhu sau.

Dinh 1y 1.9 ([16]). Cho f la mot ham nguyén khdc hing, n > 7 la
mot s6 nguyén va F = f*. Néu F va F' chung nhau gid tri 1 CM,
thi F = F' va f c¢6 dang

f=cem,
trong dé c la mot hang s6 khdc 0.
Nam 2018, chiing t6i da ching minh cac két qua sau

Dinh ly 1.10. Cho F la mot ho cdac ham phan hinh trén mién phdng
phitc D. Cho a va b la hai so phic théa man b # 0, goi n € N,
nj,tj, ke N, (j =1,2,...,k) théa man

ng>tn+ Y n;> Y tj+3, (1.18)
j=1 j=1

A g o () () — 5 (L19)

doi voi f € F. Khi d6 F la mot ho chuan tic. Ngodi ta, néu F la
mot ho cdac ham chinh hinh thi khang dinh ding khi (1.18) dudc thay

the bot mot trong cdac dieu kién sau:

k=1, n=0n >t +1; (1.20)

n>10rk>2,nj>tj,n+2nj22tj+2. (1.21)

Jj=1 Jj=1
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Chiing minh. Khong mat tinh tong quat, ta c6 thé gia thiét rang D
14 dia don vi. Gia st rang F khong chuan tic tai zyp € D. St dung
Z?:l t
n 4+ 25:1 n;

_ fv(zvp_g pvg) s 9(5)

Ménh dé 1.1 v6i o =

, ta co

90(§)

cau déu trén cic tap con compact cia C, trong d6 g(£) 13 mot ham

phan hinh khéac hing. Diéu nay kéo theo

220+ ) () (20 4 o) - (£ (2 + pu€) —
= g0() gy (€)™ (g7+(€))"™ —b.

Khi dé ta c6

fo (2 + pvf)(fgl)(tl)(zv + puf) - (f:k)(tk)(zv +pu§) — b (1.22)
— g"(€)(g" ()™ .. (g™ (&)™ —b

déu (v6i khodng cach cau) trén mdi tap con compact ciia C\ {pole g}.
Ta xét hai trudng hop:
Truong hop 1. a # 0. Dat M 13 mot hing s6 duong sao cho
1
M < Ja|+nat ey

Véi moi f € F, ta ki hieu E; boi
By ={ze D ) () =),

Khi do |f(z)| > M v6i méi f € F khi z € Ey.
Ta thiy phuong trinh

g O . (g™ (€)™ =1b (1.23)

c6 it nhat mot khong diém 13 &. Thuc vay, ta xét hai truong hop

Con:
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Truong hgp con 1.1. g 14 mét ham phan hinh.

Néu ¢ 1a ham phan hinh siéu viét, ta thiy rang phuong trinh (1.23)
c6 vo s6 nghiém theo Ménh dé 1.4. Néu ¢ 14 ham hitu ty, phuong trinh
(1.23) c6 it nhat mot khong diem theo Ménh dé 1.5.

Truong hop con 1.2. g 14 mot ham nguyén. Ta xét hai kha nang
a) Néu g 1a ham nguyeén siéu viét.

Néun =0,k =1,n; =t;+1 (xem [11]) vany > t;+2 thi (¢")"—b
c6 vo s6 khong diem (theo Ménh dé 1.4 vA Ménh dé 1.5).

Néun>1ork>2n;> tja”+2§:1 n; = Zletj—i—Z, theo Ménh
dé 1.4, ta c6 (1.23) c6 vo s khong diém.

b) Néu g 1a mot da thic. Vi k,n,nj,t; théa man gia thiét ctia Dinh
1y 1.10, nén phuong trinh (1.23) c¢6 it nhat mot nghiem.

Tém lai, ton tai & € C théa man

9" (&) (g"™) ™ (&) - - (9"™) ™ (&) = 0. (1.24)

Ta thay rang g(&) # 0,00, nén g,(£) hoi tu déu dén g(£) trong mot
lan can cta &. Tu (1.22) va dinh 1y Hurwitz, ton tai mot day &, — &

thoa man

fo (2o + Pv&v)(fgl)<tl)(zv + o) - - (fq?k)(tk)(zv + pu€y) = b
v6i mdi s6 v du 16n va (, = z, + pu&y, nén ¢, € Ey,. Dieu d6 kéo theo

o(Co M
|gv(£v)| - ’f (g )’ > e
I I

(1.25)

Tt & khong phai 13 cyc diém ctia g, nén ¢(€) bi chin trong mot lan
can &. Lay v — oo trong (1.44), ta ¢6 mau thuin

Trudng hgp 2. a = 0. V6i méi f € F, néu ton tai zg € C sao cho
f(z9) =0, thi

) (™) (z0) - () (20) = 0.

Vi b # 0, d6 13 mau thudn. Nhu vay f # 0. Hon ntta, néu

' (z20) (f™) W (z0) . ()™ (20) = b,
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VOl zg € D thi f(zp)"t™+ "™ =0, do d6 f(z9) = 0, kéo theo b = 0.
D6 chinh 14 mau thuan.

Nhu thé f # 0 va f(f™) ) . (f™)") £ b v6i moi f € F. Theo
Dinh Iy Hurwitz, ta c6 g # 0, g"(¢™)") ... (¢™)®) #£ b hoic

g" (g™ (g)™

Néu ¢g"(g™)#) ... (g")®) = b. Theo Ménh dé 1.2, bac ciia ¢ cao
nhét 1 1. Do d6 ta c6 g(z) = e”’*) Theo Ménh dé 1.8, trong d6 P 13
mot da thitc v6i bac cao nhat 13 1. Nhu vay g(&) = e“*? trong d6 c

b.

14 mot hang s6 khac khong. Diéu nay kéo theo

gn(f)(gnl(f))@l).-~(g”*(£))“k>:: (nqc)“ ...(n%¢ﬂtke Jj=1 j=1 -

Day chinh 13 diéu mau thuan. Nhu vay

gn(gnl)(tl) o (gm)(tk) £ b. (1.26)

Ta xét hai trudng hgp con nhu sau:
Trudng hgp con 2.1. g 13 ham phan hinh. Tt diéu kién

k
nj=tin+ Y n;=> tj+3,

J=1 J=1
ta thay ¢"(¢g™)®™) ... (¢g")®) — b c6 mot khong diém theo Ménh dé
1.4 va Ménh dé 1.5. Diéu nay mau thuan vdéi (1.26).
Trudng hgp con 2.2. Néu g 1a mot ham nguyén siéu viét (cha y
rang g # 0). Thi nhat, n = 0,k = 1,n; = ¢ + 1 (xem [11]) va
ny > t1 + 2 (theo Ménh dé 1.4 va Ménh dé 1.5), thi (¢™)" — b c6
mot khong diém. Thit hai, n > Lor k > 2,n; > tjn+ Y1 n; >
2521 t; 42, theo Ménh dé 1.4, ta thay ring ¢"(g™)™) ... (g"™)") —b
c6 mot khong diem. Diéu nay mau thudn véi (1.26). Néu g 14 mot
da thic, thi tit k,n,n;,t; théa man gid thiét cia Dinh 1y 1.10, ta
c6 g"(g™) ") .. (g™) ) — b c6 khong diém. Diéu nay mau thuin véi
(1.26). Nhu vay Dinh 1y 1.10 dugc ching minh. O
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Dinh 1y 1.11. Chon € N va k,n;,t; € N*,¢« = 1,...,k thoa man
mot trong cdc dieu kién sau:
1) k=1 n=0, ng >t + 1;

k k
2)n>=1o0rk>2 nj>tj, n—l—an>th—|—2.
j=1 j=1

Cho a va b la hat gid tri hitu han khdc 0 va f la mot ham nguyén
khdc hdng. Néu frmT+m —q = fr(fm)t) (o)) = p thy

FmY L () = b

fn+n1—|--'-—|—nk —a

:C’

trong do c la mot hang s6. Ddc biét, néu a = b thi f = cie'?, trong
dé c1 vat la cdac hang so khdc 0 va t théa man diéu kién
(tny)" ... (tng)™* = 1.
Ching manh. Dat
F=A{gs(2) = f(z+w),weC}, z€D=A,

trong dé A 1a mot dia don vi. Stt dung Dinh 1y 1.10, ta ¢c6 ho ham F
14 chuan tic trén D. Nhu thé, ton tai mot hing s6 M > 0 théa man

b @1 _ 10
) = T ~ 1 laop <Y

v6i moi w € C. Theo Ménh dé 1.2, bac ctia f cao nhat 13 1. Vi diéu

kién

fn+n1+...+nk —q= ]m(]ml)(tl) o (]mk)(tk) _ b,
f bat buodc 1a ham nguyén siéu viet va

fn(fm)(tl) o (fnk)(tk) —b _ o)

fn+n1+---+nk —a T

(1.27)

T (1.45), ta c6
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Do d6 o(e®) < o(f) < 1. Diéu dé kéo theo a(z) 1a da thiic va deg(a) <
1. Tt f 1a mot ham nguyen siéu viet, M (r, f) — oo hoi tu dén r — oo,
Dt

M (rn, f) = [ (z0)],

trong d6 z, = r,e'’, 0, € [0,27), |z,| = r,. Ta thay rang

lim = lim —— = 0. 1.28
r—o0 | f(2,)] a0 M(ry, f) ( )

Theo Ménh dé 1.7, ton tai mot tap hop F' C Ry c¢6 do do loga hitu

han théa man

) (( /)
7G2) -

dang v6i moi m > 1 va r ¢ F. Tinh toan don gian ta c6

(F = mpamppam S ()™ (FI), (1.30)

)m(1+o(1)) (1.29)

trong do6 ¢, m,,....m, 1a cac hang s6 va mg, my, . .., my, 1a cac s6 nguyén

.....

khong am thoa man mg +my + -+ my =n, S.0_ jm; = k.
Tu (1.48), ta co6

(fn)(k‘) fmo (f,)ml (f(k))mk
fn - Z Cmo,m1 ..... on fmo fml e fmk .

Diéu nay kéo theo

(f” (f)™(z)  (F9)™(z)
= g ) ) (1.31)

= S emmen (122 o1,

Zj
Tu (1.45), ta co6

(fr)®) (fre) ) b

f"l...fnk - f”+”1+"'+"k

.. (1.32)

1_ a
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Ap dung (1.49) vao (1.32), (1.47) va Ménh dé 1.6, ta c6
(") (). (F8) ) (20) b
) H (o) FTE T ()
L= pememe)

< O(log v(ry, f)) + O(log ) + O(1)
= O(logry), (1.33)

ja(z,)] = [log e®®)| = |log

khi 7, — oo. Tu (1.33), ta thu dugc a(z) 1a mot hing s6 vi a(z) 1
mot da thic. Theo dang thic (1.45), ta c6

PR ()0 —

fn+n1—|—~~—|—nk —a

= C.

Néu a = b, ta sé chi ra su ton tai ctia & théa man

1) (™) (&) . .. (f™) ) (&) = b.

Vi f 1a mot ham nguyeén siéu viet, dodénéun =0,k =1,n; = t;+1
(theo [11]) vA ny > ¢; + 2 (theo Ménh dé 1.4 v Méenh dé 1.5), thi
(f™) — b c6 vo s6 khong diém. Nhu thé, & 1a ton tai. Néu n > 1
hodc k > 2, tit diéu kien n+ Y7 n; > 320 ¢; + 2 va Menh dé 1.4,
ta co

N

c6 vo s6 khong diém. Khi do6 ta thu dugc s6 & théa man

Fr €)™ (&) . (™) (&) = b

v6i boi m > 1. Theo gia thiét, ta thiy ring & 13 mot khong diém cia

frmtte b y6i boi m. Diéu nay kéo theo

F(&) (™) (&) . (f™) (&) —b .
Jrotmtetne (o) — b -

Do dé fr(fm)t)  (frm)) = frtmt-tn kéo theo f khong co

khong diém va bac cia f nhiéu nhat 1 1. Diéu nay kéo theo f = ¢ e,

1 =

trong d6 ¢; va ¢ 1a mot hdng s6 va ¢ théa man (tng)" ... (tng)* = 1.
Dinh 1y dugc chitmng minh. ]
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Truong hop dic biét ctia Dinh 1y 1.11, néu ta chon n = 0, k& =
1, t; = 1 trong Dinh Iy 1.11, thi ta co6:

Hé qua 1.12. Cho f la mot ham nguyén khdc hang, n > 2 la mot
so6 nguyén va F = f*. Néu F va F' chung nhau gid tri 1 CM thi
F=F vaf c6 dang

f=ce*",

trong dé c la mot hang s6 khéc 0.

Chi §, diéu kién ctia n trong Hé qua 1.12 14 n > 2 va trong Dinh
Iy 1.9 14 n > 7. Nhu vay Dinh 1y 1.11 14 mot cai tién ctia Dinh 1y 1.9

cua Yang va Zhang.

1.2. Van dé duy nhat cho ham phan hinh p—adic

1.2.1. Phan bé gia tri Nevanlinna p—adic
Ham dic trung va tinh chéat

Trong phan nay ta ludon quy uéc cac s6 thuc pg,r, p théa man 0 <
po <1 < p< oo Gidsit f € M(,(C,) la mot ham phan hinh, khi
d6 ton tai hai ham fo, f1 € A,(C,) sao cho fi, fo khong c6 nhan ti
chung trong A,(C,) va f = ﬁ Véi a € C,U {00}, ta dinh nghia ham

dém s khong diém n(r ) cia f tai a (hay con goi 1a ham dém s6

" 7=
a-diem ctia f) béi

( 1 > {n(r,f) n(r;) L a = 00,
n|r, = 0

f—a n(,f_afo) :a # 00.
Dinh nghia ham dém N

(7, 722)
e X M

f a4 fi—afo

cua f tai a bdi
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Ki hiéu

N(r,f)=N(r,fo=0) :a= o0,

N(r,f=a)=
(r.f ) {N(r,flafo—()) L a # 00.

Tuong tu ta ciing dinh nghia dugc cac ham n(r, f), N(r, f), a(r, )
va N(r, ﬁ) Gia sit

o o

n n

fi= g a,z";  fo= g bz",
n=ms;m n=myo

trong d6 mgy, m1 € N va a,,, # 0,0y, # 0.
Meénh dé 1.13. (Cong thiic Jensen)

‘am1|

N(T,sz)—N(T,f:oo):log,u(r,f)—log ‘b |

= log uu(r, f) — log | f*(0)],

Va4
N(r, }) N, f) = log u(r, f) — log (o, ).

trong do f*(0) = Zml.

0
Tiép theo ta dinh nghia ham bu (hay con goi 13 ham xap xi) cuia
ham f bdi cong thiic

m<7nv f) = 10g+ ,u(?“, f) - maX{Ov log M(T7 f)}

Dic biét

1 1 1
m(r, ?> = log™" u(r, ?> = log™" ) = max{0, — log u(r, f)}.

Tiép theo ta xem xét mot s6 tinh chat don gidn ctia ham dém va

ham xap xi.
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Ménh d& 1.14. Gidg sit f; € M(,(C,) (i = 1,2,...,k). Khi dé vdi

moir >0, ta cé

N(r,ij}) < ;:N(r, fi); N(r,f[fi) < ZN(T, fi);

2
m(r, Zfz> < ie?}axk}m(r, fi); m<r, Hf,) < ;m(r, fi)-

1=1

Tiép theo ta dinh nghia ham dic trung

T(r.f)=m(r,f)+ N(r,f) (po<r <oo).

Meénh dé 1.15. Gid st f, fi € M(,(Cp) (i =1,2,...,k). Khi dé vdi
moir > 0, ta cé

k

T<T7i§:f¢> < ;:T(Tyfi% T(ﬁlﬁlfi) <Y T(r, ).

i=1

Hon nita T(r, f) la mot ham tang theo r.

Panh gia cap ting ctia ham phan hinh

Ki hieu K la truong C, hoac C. Gia su f,ag, a4, ...,ar € M(K) v6i
ag 7_é O, d{lt

Jj=0

V6i mot s6 a € KU {oc}, ki hiéu p$(z0) 1a boi ciia a—diém clia ham

[ tai 2, titc 1a p$(20) = m néu va chi néu

TR e

(z—2zp)™

trong d6 h(zg) # 0, c0. Diéu dé c6 nghia 14, néu a # oo thi

f(2) —a= (2 = 2z)i*)h(z),
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trong dé h(zp) # 0, 00. Khi dé ta c6 ham
/L? K— Z_|_
xac dinh béi p%(z0) > 0 v6i 2 € K néu va chi néu f(z0) = a.

Meénh dé 1.16. Néu f la ham phan hinh khdc hang trén K, khi do

N(r, Ao f) = kN(r, f) + O(Zk; {N(r, a;) + N(r. aij) })

trong dé Ao f xzdc dinh bdi Ao f(z2) = A(z, f(2)).

Meénh dé 1.17. Néu f la ham phan hinh khdc hang trén K, khi do

k
m(r, Ao f)=km(r, f)+ O(Zm(r, a;) +m(r, aik))

Dinh 1y 1.18. Néu f € M(K) va khdc hang so thi

T(r, Ao f) = kT(r, f) + O ( Xk: T(r, aj)> .

j=0

Cho cac ham {by,...,b,} € M(K) véi b, # 0 sao cho

B(z,w) = Z b;(2)w’

=0
va A(z,w) la hai da thtic nguyén t6 cing nhau déi véi bién w. Dat

Az, w)

R(z,w) = Blew)

Dinh 1§ sau cho ta mot danh gia vé ham dic trung ciua R(z,w).

Dinh 1y 1.19. Néu f € M(K) va khdc hang so thi

T(r,Ro f)=max{k,¢}T(r, f) + O(ZT(T, aj) + ZT(T, bj))

J=0 J=0
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Hai dinh 1§ co ban

Trong phan nay ching t6i sé gidi thiéu hai dinh 1y co ban trong
Iy thuyét phan bé gia tri p—adic. Dé cho ngan gon, ta van ki hiéu
.| thay cho |.|, trén C,. Ta ¢6 dinh hai s6 thuc p va py sao cho
0 < pg < p < oco. Trudce tién ta ching minh Dinh 1y co ban thit nhat,
dinh 1y nay tuong tu v6i truéng hgp phiic.

Dinh 1y 1.20 (Dinh Iy co ban thit nhat). Néu f la ham phan hinh
khac hang trén C,(0; p) thi vdi moi a € C, ta c6

m<r, ﬁ) +N<r,fia> — T(r, f) + O(1).

Meénh dé sau day thuong duge goi 1a bo dé dao ham logarit.

Meénh dé 1.21. Cho f la ham phan hinh khdc hang trén C,(0; p).

Khi dé vdi mot s6 nguyén k > 0, vdi moi r < p ta cé

dac biet

V6i mot ham phan hinh khéc hing f trong C,(0; p), ta dinh nghia
gi& tri phan nhanh bdéi
1
Nianlr, ) = 2N ) = N )+ N (1 ).
Tiép theo ta xem xét Dinh 1y co ban thit hai trong trudng hop p—adic.

Dinh 1y 1.22 (Dinh Iy co ban tht hai). Cho f la ham phan hinh
khdc hang tréen C,(0;p) va ay,...,a, € C, la cdc s6 phan biet. Dat

6= min{L o — a}, A= max{La}.
17 1



Khi do v 0 < r < p,
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! 1
(q—l)T(r,f)<N(r,f)—l—ZN<r, a’>_NRam(7ﬂ7f)

f—= J
—logr 4+ Sy
_ 1. 1
<N(r,f)—|—ZN<r,f )—logr—i—Sf,
j=1 -

trong do

q

, A

Sy = _logulpo, f —a;) —log (o, /') + (4 — 1) log =
=1

Chu y. Do lugng Sy trong Dinh 1y co ban thi hai la mot dai lugng

bi chan nén

S
li =0
500 T(r, f)
Ta ki hiéu
1 1 d ( 1 )
n|\r,—;ay, , Q =nlr,— |+ n\r,
(rgraesar) =n(ng) + om(n =
o)
— n|r, :
=N S
khi dé

1 1
0<n<r,?;a1,...,aq) <n(r,?).

Dinh nghia ham dém

1 rn(t ,,al,... a
N<T7_,;a17"'7aq> :/ ( &) q)dt
f Po t

Khi dé, bat dang thiic thi hai trong Dinh 1 1.22 c6 thé viét lai manh
hon nhu sau:

G- DT <N+ N ( _)—N(fil)

]:
—logr + S;.
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Dinh 1y sau la mot dang dinh Iy co ban th@ hai cho ham nhd.

Dinh 1y 1.23. Cho f la mot ham phan hinh khdc hdang trén C,, ki

hiéu ay, aq, a3 la cdc ham phan hinh phan biét tren C,. Khi dé

T(r, f) < ZN(T, 7 _1 aj> —logr + S(r), (1.34)

j=1
trong do
S(r) =4T(r,a1) + 4T (r,a9) + 5T (r,a3) + O(1).

V6i mot ham phan hinh khac hdng f trén C,, ta dinh nghia gia
tri phan nhanh bac 2 bdi cong thic thiic

NQ,Ram(Ta f) = BN(Ta f) - N(T7 f//> + N(T’ %)

Dinh 1y sau day 14 mot dang ctia Dinh 1§ co ban thi hai kiéu phan
nhanh bac 2.

Dinh 1y 1.24. Néu f la ham phan hinh khéc hang trén C, va ay, . .., a, €

C, la cac s6 phan biét. Dat
§=min{L, o — asl}, A = max{1, o}
1#£] i

Khi do

1
a/ .

(0= DT f) < 2N )+ SN (5

) - N2,Ram(ra f)
—2logr 4 Sy

trong do

q
A
Sy = _logpulpo, f —a;) —log o, /) + (g — 1) log <.
=1
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Mot cach tuong tu, v6i mot ham phan hinh khéc hing f trén C,,
ta dinh nghia gid tri phan nhdnh bac k bdi cong thiic thic

Niram(7, f) = (k + )N (r, f) = N(r, f¥) + N(r, %)

Wi (fo, f1) = (—1)E/2 gt (?) (k),
0

trong d6 [k/2] ki hiéu 14 phan nguyén cta k/2, ta thay

1
N am\/ =N sxxr |
k.Ram (7, f) (T'VVk>

trong d6 f = f1/fo. Ching minh tuong ty nhu Dinh 1y 1.24 ta thu
duge dang mot dang ctia Dinh 1§ co ban thit hai kiéu phan nhanh
bac k.

Dinh 1y 1.25. Néu f la ham phdan hinh khdc hang trén C, va ay, . .., a, €

C, la cac so phan biét. Dat
0 =min{l, |a; — [}, A =max{l, |a]}
1#£] 1
Khi do vaoi k > 1,

1
f—a

(0= DTS NG )+ N (r ) = N )

— klogr + S
trong do
: A
Sy = _logplpo, f — a;) —log u(po, ) + (g — 1) log .
=1
Véi a € C, U {00}, v6i mot s6 nguyén duong k ta dinh nghia

@ (2) = {u?(Z) L pg(z) <k

Kk ?C
4 k ul(2) > k.
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Ki hiéu
1 a
g\ T, F—a = |;<r:“fk(z)a
1 p 1 dt
(o) = L)
f—a Po f— ¢
Ki hiéu

Va

Khi dé ta co

1 1
0<n(r,m,a1,...,aq> <n(r,m>.

Hon nita ta dé dang ching minh dugc

d 1 1
kn(r, f) +;n<r, 7 aj) —n(r, Wk)

Bat dang thitc trong Dinh 1y 1.25 dugc viét lai nhu sau:

(¢ = 1)T(r, f) <kN(r, )+zq:Nk<r, ! )

j=1 f—q

1
_N<7’,W;a1,...,aq> — klogr + 5.
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1.2.2. Van dé duy nhat lién quan dén da thic vi phan

Thoi gian gan day van dé nghién ctu phan b gia tri cho da thic vi
phan cho cac ham phan hinh dudc phat trién béi nhiéu tac gia trong
va ngoai nudc. Chang han: Yang va Hua (|26]), Halburd va Korhonen
(|20]), Laine va Yang (|21]), Khoai va An ([17]), . ... Trong phan nay
chiing t6i chiing minh mot s6 két qua vé van dé duy nhat cho da thtic
vi phan ctia cidc ham phan hinh p-adic chung nhau mot gia tri.

Ki hieu A(C,) la vanh cac ham nguyén trén C,. Véi ham f €
A(C,), a € Cp, m la mot s6 nguyen duong, ta ki hieu N, (r,a; f),
(hoac N(m(r,

7 )) 1a ham dém boi cdt cut bdi s6 m cla a-diém
—a

cua f. Tic la

Tt

. 1 r (m ’f—a

N = dt.
(m(r7 f . CL) /po

Véi f la mot ham phan hinh p-adic khac hing. Diéu nay nghia la

f= é f1, f2 € A(C,). Ki hiéu béi N(m(r, f) 1a ham dém tai cac cuc

f2’

diém boi cat cut béi s6 nguyen duong m ctia ham f. Tic la

ﬁ(m(t7 f)

N(m(ﬁ f) - / fdta
Po

1 ,

trong do N, (r, f) = Tp(r, f_) Goi k 14 mdt s0 nguyén duong va
2

a € C,, taco

1 — 1 — 1 — 1
E)ZN@% a)+"'+N(k(7“,f_a

NQ(Tv f) - N(T7 f) +N(2(T7 f)

Ménh dé 1.26 ([17]). Cho f la mot ham phan hinh p-adic khdc hang.
Khi do

Nk(ra

),

f(z+c¢)

7(2) )=0Q1) and T(r, f(z+¢)) =T(r, f) + O(1).

m(r,
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Cho f va g la hai ham phan hinh p-adic khac hang, ta c6

H f// 2 f/ g// 2 g/

A PR R
fro =1 g g-1

Ménh dé 1.27 ([17]). Néu H # 0 va f, g chung nhau 1-CM khi dé

Tmﬂ<AMmﬂ+Mvé%H%mm+NMé%%%r+WD

T(r.g) < No(r, f) + No(r, %) + Ny(r, g) + Na(r, é) “logr + O(1).

Stt dung cac tinh chat vé ham phan hinh p—adic, ta dé dang ching
minh dudgc.

Meénh dé 1.28. Cho f la mot ham phan hinh p—adic va f*) % 0
Khi do ta co

Nr. %) < EN(r, )+ Niw (1. %) +0(1):
Nr. %) < Npi(r, %) +T(r F9) = T(r, £) + O(1):
mw7%> ijuwmn§+0ux
NQ(ra f%k)) Nk—&-?(r %) + T(T, f(k)) o T(?", f) + O(l)

Meénh dé 1.29. Cho f va g la cdc ham nguyén trén C,, k,m >
1, n>m+5 la cdc s6 nguyén duong va c # 0 la mot hang so. Néu

(" =D fE+e)™ = (g"(g" = Dalz + )V,
thi f = hg, trong dé h"t!' = K™ = 1.

Nam 2018 chiing t6i da chitng minh dudc goi 1a dinh 1y duy nhat
cho cac ham phan hinh p—adic lién quan dén da thic vi phan:

Dinh ly 1.30. Cho f, g la cac ham nguyén siéu viét p-adic va k > 1

9

>1,n>2k+4+tla cic s6 nguyén. Néu

(F"(2) f(z+br) ... flz+b)P
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va

(9"(2)g(z + 1) g(z + b))
chung nhau 1 — CM, trong dé by, ..., b la cic hang so khdc O phan
biet. Khi dé f = hg, trong dé h"™ = 1.

Ching mainh. Dat

F(z) = f"(2)f(z+b1) ... f(z + by)
va
G(z) = g"(2)g(z + b1) ... g(z + by).
Theo gia thiét ta c6 F*) va G® chung nhau 1 — CM. Dat

F(k+2) D) k) (k1)

H=2mm 27w _1 amo T2 _T

Trudce hét ta ching minh H = 0. That vay, néu H # 0, theo Ménh
deé 1.27, ta c6

1
(r, F(k)) +T(r, G(k)) < Q(NQ(T, F(k)) + Ny(r, —F(k))>

1
+2(No(r, GW) + Ny(r, =)
—2logr+ O(1). (1.35)

St dung Ménh dé 1.28, (1.35) tré thanh

T(r,F) +T(r,G) <2No(r, F¥) + 2Ny (r, G¥) + kN (r, F)

— 1
+ kN (r,G) + 2Ng1o(r, F)

1
+2Nk+2(r,5) —2logr + O(1). (1.36)
Theo gia thiét f(z), g(z) 1a cac ham nguyén, tir (1.36) ta c6

T(r,F)+T(r,G) <

1
2Njy2(r, =) + 2N

7 —2logr + O(1). (1.37)

1
T, 5)



34

Lap luan giébng nhu Ménh dé 1.26, ta c6

OIS )
m(r, f(Z—I—C)) _ 0(1)7 7é 07

do d6 tir Ménh deé 1.26, ta c6

f@+c”_ﬂmrf@+c) f(z)
) f(2) flz+ )
f(z+¢)

IO

v6i moi ¢ € {1,..., n}. Do dé
n+6)T(r, f)=n+t)T(r, f(z+¢)) + O(1)
= T(r, [z + ) + O(1)
m(r, {2 4 ¢)) + O(1)
m(r, f"(z+¢c)f(z+b1) ... f(z+ b))
(z+¢) f(z+c
+me( m)* (f@+m>+0
=m(r, f"(z +c)f(z +b1)... f(z + b)) + O(1)
<m(r, f7(2)f(z4+b1) ... f(z+ b))

s (557) +on)

— m(r, () f(z 4 br) .. f(z 4 b)) + O(1).

)
f(2)

Suy ra
m(r, f*'(2) f(z+b1) ... f(z+ b)) < (n+8)T(r, f) + O(1).
Tu do
T(r, F)=T(r, ["(2)f(z+b1)... f(z+ b))
= (n+t)T(r, f)+ O(1). (1.38)
Tuong tu ta co

T(r,G) =T(r,g"(2)g(z +b1) ... g(z + b))
=(n+t)T(r,g) + O(1). (1.39)
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Theo dinh nghia ciua F' va G, ta c6

1 1
Ni2(rs 5) = Newo s s S 7 v b))
<N )+ NG ) (10
1 1
Nis2(r, 5) = Nea(r, g (2)g(z+by)...g9(z + bt))
< (k+2)N( )+ YN, ﬁ) (1.41)

Két hop (1.37), (1.38), (1.39), (1.40) va (1.41) ta thu dugc
(n—Qk+4+8)(T(r,f)+T(r,g) + 2logr < O(1).

Diéu nay mau thuan vé6in > 2k +4 +t. Nhu vay H = 0, do d6
1 B a

Fk -1 GWh -1

trong d6 a,b € C, 1a cic hang s6, a # 0. T (1.42), ta c6

EML_@+UGW+a—b—1
bGH) +a—b ’

b—a)F® +a—b-1
bFk) — (b+1)

+b, (1.42)

Gk — (

(1.43)

Ta xem xét cac trudng hgp sau
Truong hop 1. b # 0. Néua = b = —1, ta c6 F®.G® = 1. Didu

nay kéo theo

(F)f(z+b) . flz+ b)) P (¢"(2)g(z + b1) ... g(z + b))*) = 1.

Trong truong hop nay f va g khong c¢6 khong diém. Thyc vay néu 2
12 mot khong diém ctia f v6i boi p > 1, khi dé 2z 1a khong diém ctia

(FY(2)f(z4b1) ... f(z+ b))®

v6i boi it nhat 1a np — k > 0. Nhu vay 2o 1a cuc diém cla

(9"(2)g(z +b1) ... g(z +b))P,
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do d6 z 12 cyc diém ctia mot trong cAc ham g, g(z+b1),..., g(z+by).

Vi g 1a ham nguyeén, g(z + by),..., g(z + b;) va g khong cé cue diem.

Nhu thé f khong c6 khong diem nén f 14 hing s6. Day 1a mau thuln.
Néu a =b # —1, tur (1.43), ta cb

(k) _
Fl(k) U f)GG%) —1 G = bF (k) —tb+ 1) (-4
Do dé
N(r, W) = N(r, o0 1_ L)
b1
< kN(r, F) + Np1(r, %) +0(1)
va

_ — 1
k
N(T,G( )):N<T7F’(/€)—_b‘};1> :0

Theo dinh 1y co ban thi hai cho ham nguyen F*) ta c6

k) — o1

b

— 1 —
(k) _
T(r, F\"") < N(r, F(k)) + N(r,

) —logr 4+ O(1). (1.45)
Theo Ménh dé 1.28, (1.45) trd thanh

1
T(r,F) < Ngia(r, f) —logr + O(1)
< (k+1+6)T(r, f) —logr+ O(1). (1.46)
Két hope (1.38) va (1.46), ta c¢6 (n — k — 1)T(r, f) + logr < O(1).
Diéu nay mau thuan véi n > 2k + 4 + t.
Néu a # b, b= —1. Tt (1.43), ta c6

k

—G® +a+1" GO —(a+1)F® +aq
Néu a # b, b # —1. Tt (1.43), ta ¢

1 _
F® _—(14-)= ?
b2(G™*) +

b
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va

b—a)F® +a—b—1

bER —(b+ 1)
Lap luan tuong ty nhu trén ta ¢6 mau thuan.
Trudng hop 2. b =0. Tu (1.42) ta c6

o _

1 1
_ﬂ“:gGW+1—a. (1.47)

Diéu nay kéo theo
1
F=-G+Q(z), (1.48)
a
trong d6 Q(z) 1a mot da thitc ¢6 bac nhiéu nhat 1a k. Dé thay rang

T(r,g) =T(r, f)+ 50 f).

Néu Q(z) # 0. Theo dinh ly co ban thit hai cho ham nhé p-adic, ta
co

T(r,F) < N(r,F)+ N(r, F) + N(r,

) +5(r f).

Kéo theo
(n—t=2)T(r,f) < S(r, f)
Diéu nay mau thuan véi n > 2k +4 + ¢. Khi d6 Q = 0, kéo theo
1

1
F=2-G. Dods Fb) = —G(k),
a a

1 R
Tu (1.47), ta ¢6 1 — — = 0, kéo theo a = 1, dieu nay kéo theo
a
F'=G. Do do6 ta co

") f(z+b) ... fz4+b) =g"(2)g(z+b1)...g(z+b;). (1.49)

Dat h = =. Néu h khong 1a hang s6, khi d6

@ =

1
h(z+b1)...h(z+b)

h'(z) =
Theo Ménh dé 1.26, ta c6

nT(r,h) =tT(r,h) + O(1).
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Diéu nay mau thuan véi n > 2k +4++¢. Do d6 h 1a hing s6. Diéu nay
kéo theo f = hg, trong d6 h"™" = 1. Dinh Iy dugc chitng minh. [
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Chuong 2

Van dé duy nhat cho dudng cong
chinh hinh

2.1. Mot sb kién thitc vé phan bb gia tri

Trong phan nay chiing t6i sé gi6i thieu mot sé khai niém va kién thic
co ban trong 1y thuyét Nevanlinna cho cadc ham phan hinh vd dudng
cong chinh hinh trén hinh vanh khuyén, cac kién thtc ndy can thiét
cho viéc ching minh céc két qua chinh.

Cho Ry > 1 1a mot s6 thuc duong hodc +oo, ta ki hieu

A:{Z€C2i<‘2|<R0}a
Ry

14 mot hinh vanh khuyén trong C. Vé6i méi s6 thyc duong r théa man
1 <r < Ry, ta ki hiéu

Ar:{zeC:%<|zl<r}, ALr:{ZEC:%<]2\<1},
Agp={z€C:1<|z]<r}.

Cho f 14 mot ham phan hinh trén A, ta nhac lai

1 1 [ 1
)= = log* . do
m(“f—a) 27T/0 %8 f(re?) —a]"

2T
mir, ) =mlr,00) = 5 [ log? |(re)las
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trong d6 log™x = max{0,logz},a € C var € (Ry"; Ry). For r €
(1, Ro), ta ki hiéu

1\ 1 11
mO(“f—a) _m<r’f—a) +m(?f—a)’

mo(ra f) = m(r, f) + m(r_la f)

Ki hiéu n; <t, > 13 56 cac khong diém ctia f — a trong {z € C :

1

f—a
1 z .2 2

t < |z] <1} vang (t, f—> 14 s cac khong diem cua f — a trong
—a

{z€C:1<|z| <t}; m(t,00) la s6 cac cyc diem trong {z € C: ¢ <

|z] < 1} va ny(t,00) 1a s6 cac cyc diem trong {z € C: 1 < |z| < t}

cia f. Vi moir (1 <r < Ry), ta c

N = ——t
! <T7 f - a) /1 r t ’

va
Nl ) = Nifroe) = [ 6
Ny(r, £) = N(r, 00) = /1 ' ”Q(tt’ ) at.
Ki hiéu

Ham dac trung Nevanlinna Ty(r, f) cia f dinh nghia béi

T()(?“, f) - mO(T7 f) - Qm(Lf) + NO(T7 f)
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Meénh dé 2.1 ([19]). Cho f la mot ham phdan hinh khdc hing trén
A. Khi dé véi moi r € (1, Ry), ta co

1 1

2w 2
Ny (r, %) — No(r, f) = g/o log|f(rei9)\d0 + ﬁ/o log \f(rilew)\dQ

1 2T 0
——/ log | £(¢)|d6.
™ Jo

Meénh dé 2.2 ([19]). Cho f la mot ham phdan hinh trén A. Khi dé
vdi moir € (1, Ry)

To(r, fr + f2) < To(r, fr) + To(r, f2) + O(1),

zwﬁ§<%mm+%mﬁwom.

Cho f=(fo: - : fn): A — P*C) la mot anh xa chinh hinh,
trong d6 fo, ..., f, 1 cac ham chinh hinh khong c6 khong diém chung
trong A. Vi 1 < r < Ry, ham dic trung T4(r) cta f dugc dinh nghia
bdi

1 27 ) 1 27 L
7y(r) = 5= [ ogllftre)ab+ 5 [ tog L1671,

trong do ||f(z)|| = max{|fo(2)|,...,|fa(2)|}. Khéai niém nay la doc
lap v6i moi biéu dién t6i gian cta f, sai khac mot hing sb.
Cho D 13 mot siéu mat trong P"(C) bac d va @ 1a mot da thiic
thuan nhat bac d xac dinh D. Ham xap xi ctia f dinh nghia béi
Lo e Lo L))
(D) = 5 o8 TG e |, g e
Diat A, ={z € C:r~ ' < |z| <r}. Goi ng(r, D) 1a s6 cac khong diém
ciia Q o f trong A,, ké ca boi, va ny(r, D) 1a s cac khong diém boi
cat cut béi M ciia Q o f trong A,. Goi ny'(r, D, < k) (tuong ting
ny!(r, D,> k)) 1a s6 cac khong diém c6 boi < k (twong ting > k) clia
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Q o f trong A,, boi cat cut béi M. Ham dém tich phan dinh nghia
bdi

Ny(r, D) = N¢(r, Q) =/T nf(tt’ D)dt;

r—1

roo M
N%(T,D):N%(r,c}):/ Mdt;

1 t
r Mt D, <k
N}”(?@Q,<k)=Nf‘w(r,D,<k)=/ 4 t L
r M (t,D, >k
VY@ K = N D> dy = [ P2

Nhic lai réng cic siéu phang Dy, ..., D,, q¢ > n, trong P"(C) dugc

goi 1a ¢ vi trf tong quat néu véi méi cach chon cac chi s6 phan biet
iyt € {1, .., q},

n+1

() supp(Q;,) = 0.
k=1

Cho f=(fo:-: fn): A — P"C) la mot dudng cong chinh
hinh, dinh thic Wronskian cia f dugc dinh nghia bdi

foz) - fi(2) - al2)
W= W) = W fr) = | 1) S fi(2)

ORI ORI O
Ta ki hieu Ny (r,0) 1a ham dém cac khong diém ciaa W (fy, ..., f,)
trong A,, tic la

Nw(T, O) = No(?“, %) + O(l)

Goi Ly, ..., L, 1a cac dang doc lap tuyén tinh cta 2,

., Zp. DO1
véi 7 =0,...,n, dat

Fj(z) = L;(f(2)).

Theo tinh chat ctia Wronskian, ton tai cAc hing s6 C' # 0 sao cho

(W (o, -, Fo)| = CIW (fo, ..., fu)l.
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Nam 2015, H. T. Phuong va N. V. Thin ([22]) da ching minh dinh
1y sau thuong dugc goi 1a dinh 1y co ban thi nhat

Dinh ly 2.3. Cho H la mot siéu phang trong P*(C) va

f=0Uo::fu): A—P"C)

la mot duong cong chinh hinh ma anh khong chita trong H. Khi do,
vdi mot 1 <r < Ry ta cé

Tr(r)=my(r,H)+ Ng(r,H) + O(1).

Meénh dé 2.4 ([22]). Cho f = (fo: -+ : fu) : A — P(C) la mot
duong cong khong suy bién tuyén tinh va Hy, ..., H, la cdc siéu phang
P"(C) ¢ vi tri tong qudt. Khi dé ta co
o Lf(re®)|| do [* Lf(r—te?)]| b
| / max » log . / max log —
) 2B e 2B P Tem 2
< (TL + 1)Tf( ) - NW(T7 0) + Of<7n)7

trong do
O(logr +log Ty(r)) if Ry=
Of(?“) = 1 .
O(log 7 +logTy(r)) if Ry < +oo,
—r
d day mazimum dudc lay trén tdat cd cdc tap con K cia {1,...,q}

sao cho aj, j € K, la déc lap tuyén tinh.

Meénh dé 2.5 ([22]). Cho f = (fo: -+ : fu) : A — P(C) la mot
duong cong chinh hinh khéong suy bién tuyén tinh va Hi,...,H, la
cdc sieu phang trong P"(C) & vi tri tong qudt. Goi a; la vecto lien két
vi H; véi méi j =1,...,q. Khi do
- o I.f(re?)]| df
my(r, H;) </ max Y log ———
2 melrH) S e 28 [ e an

/ maleog HfT <l ﬁ—I—O(l).

= (aj, f)(r=te?)| 2m
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Dinh Iy sau day dudgc goi la dinh 1§ co ban thi hai cho duong cong
chinh hinh trén hinh vanh khuyén.

Dinh 1y 2.6 ([22]). Cho f = (fo: -+~ : fn) : A — P*(C) la mot
duong cong chinh hinh khong suy bién tuyén tinh va H, ..., H, la
cic siéu phang trong P"(C) 6 vi tri tong qudt. Khi dé ta cé

I (g=n—=1)Ty(r) ZNfT’H)+0f()

trong do
O(logr +log Ty(r)) if Ry =
Of(?“) = 1 .
O(log +logTy(r)) if Ry < +o0,
Ro - T
va ki hiéu “||” trong bat dang thic trén nghia la trong trudng hop

R = 400, bat dang thiic ding vdi moir € (1, +00) ndm ngodi mot tap
A! théa man dieu kién IR rdr < oo, trong truong hop R = 400,
bat ding thic ding vdi moi r € (1, Ry) ndm ngoai mot tap con Al

thoa man [, dr < oo, trong dé A >0

r (Ro — 7“)”1
Nam 2018, Phuong va Vilaisavanh da ching minh

Meénh dé 2.7 ([23]). Cho D la mot sieu mat trong P"(C) cé bac d
va f: A — P*(C) la mot duong cong chinh hinh mda dnh cia né
khong chita trong D. Khi dé ta cé vt moi 1 <r < R,

my(r, D) + N¢(r,D) = dTs(r) + O(1).

2.2. Dinh 1y duy nhét

Cho D 1a mdt siéu mat bac d trong P"(C) duge dinh nghia béi da
thitc thuan nhat @ bac d. Khi dé6

Zn
Q(zo,...,2 E akzoko...nk,
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trong d6 ipo+ -+ +ig, =dvéi k= 0,...,ngvang = ("?) — 1. Ta ki
hiéu a = (ao, . . ., a,,) 1& vecto lien két v6i D (hodc véi Q).

Goi D = {Dy,...,D,} la mot ho cac sieu mat tuy y bac d va
@; 1a mot ho cac da thic thuan nhét trong Clz, ..., 2,] bac d dinh
nghia D; d6i v6i j = 1,...,¢. Ho céc sieu mit D dugc goi la ¢ vi
tri tong qudt doi vdi phép nhing Veronese néu ¢ > ng va dbi véi méi
bo phan biét i1, ..., inp+1 € {1,...,q}, cdc vecto a;,, ..., a;, ., la doc
lap tuyén tinh.

Cho h 1a mot ham phan hinh, i dudc goi 1a ham siéu viét néu

. TO<T7 h)
lim sup
r—+4oo 10gT

trong trudng hop R = oo hodc
lim sup To(r, ) = 00
r—Rr —1og(Ro—r)
trong truong hop R < 4o0.

Cho f: A — P"(C) la mot dudng cong chinh hinh, ta ki hiéu

O(logr + log Ty(r)) néu R = +o0o
Of(r) = 1 4
O(log T +logT¢(r)) mneu R < +o0
khi 7 — R. Dudng cong chinh hinh f = (fy : ---: f,) dugc goi la

duong cong siéu viet néu mot trong cac ham f;,0 < j < n 1a mot
ham siéu viet. Trong trudng hop nay ta c6 Of(r) = o(T¢(r)).

Cho D la mot siéu mit trong P"(C) bac d va @ la mot da thiic
thuan nhat bac d ciia n + 1 bién véi cac hé s6 trong C xac dinh D,
ta dinh nghia

Ei(D):={2€A] Qo f(z)=0 bé qua bdi };

E¢(D) ={(z,m) e AxN| Qo f(z) =0 vaordg.s(z) =m}.
V6i D ={Dy,...,D;} 1a mot ho cac siéu mét, ta dinh nghia

E¢(D):= | Ef(D) and E(D):= | Ef(D).
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Dinh ly 2.8. Cho f va g la cic duong cong chinh hinh siéu viét
khong suy bién tuyén tinh tu A vao P*(C). Cho D = {Dy,...,D,} la
moét ho gom q ¢ = ng+ 1+ Qn?l/d cac siéu mat bac d ¢ v tri toZnQ
quat doi véi phép nhing Veronese trong P"(C) théa man f(z) = g(z)
vdi moi z € E(D) U FEy(D). Khi dé f = g.

Chiing minh. Gid st phan ching rang f # g. Goi k 1a mot s6 nguyén
duong du 16n, ta sé chon sau, truéc hét ta ching minh ring véi
r:l1<r<R

(¢ — kq_tdl — (ng+1))Ty(r)

< W(Tf(r) +Ty(r)) + O¢(r). (1.1)

That vay, goi Qj,1 < j < ¢, 1a cac da thic thuan nhat trong
Clzo, ..., 2n) bac d xac dinh D;. Hién nhién ta c6 thé gia thiét ¢ >
ng + 1.

Ki hiéu g, : P"(C) — P"(C) la phép nhtung Veronese bac mp.
Goi (wp : -+ : wy,) 1& cac toa do thuan nhat trong P™(C). Khi dé gq
dudgc cho béi

Omp(2) = (wo(2) -+t Wiy (2)),
trong doé
wi(z) =2z, j=0,...,n4
Tadat F = (Fy:---: F,) = ompo f, khid6 F; =f1,j=0,...,ng4

Ta thay F' 1a mot duong cong chinh hinh tit A vao P"(C) va F =
(Fy, ..., F,,) 1a mot biéu dién tbi gidn cta F. T gid thiét f khong
suy bién dai s6 ta suy ra F' khong suy bién tuyén tinh.

V6i moéi sieu mat D; € {Dy,...,D,}, dat a; = (ajo, ..., ajn,) la
vecto lien két véi Dj, ta dat

Lj = ajoWo + -+ Qjng,Wny,-

Khi d6 L; 13 mot dang tuyén tinh trong P"(C). Goi H; 1a mot siéu
phang trong P"¢(C) dugc xac dinh béi L;. Nhu thé tit ho cic siéu



47

mit {Dy, ..., D,} trong P"(C), ta c6 ho cac siéu phang {Hy, ..., H,}
lien két trong P"¢(C). Tu gid thiét rang {Dy,..., D,} & phép vi tri
tong quat d6i v6i nhiing Veronese P"(C), ta suy ra {Hy, ..., H,} 6 vi
tri tong quat trong P"(C). Ap dung Dinh Ii 2.6 cho 4nh xa F : A —
P"(C) va ho céc sieu phang H;, j =1,...,q, ta c6

I (¢ =na—1)Tr(r) < Z Ng'(r, Hj) + Op(r). (1.2)

J=1

Bay gio ta udc lugng céc sd hang trong bat dang thic (1.2). Véi

moi j=1,...,qtaco

ng
Hj ol = aj.F = Zajk.Fk = Qj o f
k=0

Do dé
Ny(r,Q;) = Np(r, Hy);  N(r,Q;) = Npi(r, Hj). (1.3)

Hon nita, tu dinh nghia 4nh xa F' ta ¢6

1L/Q” | (ret®)|| 12| frte) |
= — lo —df + — lo —
or Jo 0 1Q 0 fre®)| T T 2n Jy 8@ 0 f(rlei)]

L[ |F(re)| 1 |F(r=1ei)|
“or )y ! id0+ o [ i
21 Jo o8 |Hj o F(re')] * 27r/0 8 |H; o F(r—'e),]

+O(1)
= mF(r, HJ) + O(l)

my (T7 QJ)

Két hgp véi (1.3) vA Ménh dé 2.7 ta ¢6
Tr(r)=dTy(r)+O(1) and Op(r) = Os(r). (1.4)

Két hop (1.2), (1.3) va (1.4) ta c6

| (g ma— DT0r) < 3 SN Q)) +Os0). (15)
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V6iméi j € {1,2,...,q}, v6imoir: 1 <r < R, theo Ménh dé 2.7
ta co

N}ld(r, Qj) = N}Ld(”f’, Qja < k) + N}ld(T, Qj) > ]{7)

k n 1 n
k—i—led(r Q]? )+—Nfd(T7Qj7<k)

kE+1
N}ld(T, Qj, > ]{3)

k ng 1
< — Ny < N <
k—f— 1 (T7Qj7 k) + k‘—f—l f(ra Q]7 k)
—I—nde(r, Q;,> k)
k Uz
< ——N7¢e y E < k ) 9 g k
k’fl (r,Q;.> k)
ko n
< N Q< R) + NG Q)
k dnd
< ——N{(r, Qj, < T 1),
Do do
1 k ng
SNT(r Q) € ———NT(r Q. < k o(1).

Lay tong trén tat ca j = 1,2,...,q, ta cb

1
Z EN}ld(rv Q])

J=1

1
Za Fr.Qp < k) + Ty £ 0(1). (16)
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Ap dung (1.6) vao (1.5), ta c6
(g = mna = 1T5(r)

S n
T 2 g Qi <) T () + O (1)

<
k+14d k+1
<t iN”d( Qi < k) + L Ty(r) + Of(r)
S 7“, TR T T
d(k+1) &= f Ve k+17 /

1

J

k - n qnq
< Gt D) ZNfd(r, Q;, < k)+ T 1Tf(7“) + Oy(r).
j=1

L

Diéu nay tuong duong véi

k= v
(0= 155 —na—1)Ty(r) < T D) 2 Q<)+ 050

Do dé

(q(k +1 = ng)—(ng + 1)(k + 1)) Ty (r)

k
< ; Ny (r,Qj, < k) + (k +1)O¢(r)

k q
<%%§:NﬂnQﬁ<M+%k+UOﬂﬂ. (1.7)

J=1

Do f # g nén ton tai hai s6 v,u € {0,...,n}, v # p théa man
fvgu Z fugy. Gid su rang zp € A la mot khong diém cua Qjo f véi
boi nhé hon hay bing k, khi d6 2o 1a mot khong diém cta Q; o f
Vi Q; = QmD/dj, do d6 29 € E;(D) U E,(D). Diéu nay kéo theo

9(z0) = £(z0), do s
fV(ZO) gy(Zo)

fu(ZO) gu(20)7

diéu nay kéo theo

fu(20)9,(20) = fu(20)90(20)
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Vi fu, Gu, fus 9 14 cdc ham chinh hinh. Diéu nay kéo theo zp 1a mot
khong diém ctia ham f,g, — f.g,. Chi ¥ ring theo gid thiét D & vi
tri tong quat déi véi phép nhiing Veronese nén ton tai nhiéu nhat ng

siéu mat D; trong ho D théa man D; o f(z) = 0. Dieu nay kéo theo

q
ZN}(Ta Q]a < k) < ndNO <T7

j=1

1
fvgu - fugu>
< na(T(r) +Ty(r) + O(1)
theo tinh chat ctia Ny. Bdi vay tir (1.7) ta 6

)Ty (r)

(q(k+1—=nq) — (ng+1)(k+1)
—=(Ts(r) + Ty(r)) + (k + 1)Oy(r).

2
ndk

T d6 (1.1) duge ching minh.
Twong tu cho anh xa g ta co

(q(k +1—ng)—(ng+ 1)(k + 1))Tg(7") (1.8)
\”ﬁkw(y+@@w+wk+nogm.

mp

Két hgp véi cac bat dang thite (1.1) va (1.8), ta c6

(q(k +1 = ng)=(nqg + 1)(k + 1)) (Tr(r) + Ty(r))

< 277;idk(Tf(T) +Ty(r) + (k+1)(O5(r) + Oy(7))-

Diéu nay kéo theo

2nd/<: O¢(r) + Oy(r)
d S T+ 1)

ding v6i moi 1 < r < R. Cha § rang, tiur gid thiét ctia Of(r) va O,(r),

gk+1—ng)—(ng+1)(k+1) — (k+1)

ta co

e 027) 041
r—r Lp(r) +Ty(r)
Chor — R, ta co

= 0.

on2k
gk +1—ng) — (ng+ 1)k + 1) —

< 0.
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Diéu nay kéo theo
k(qd — (ng+1)d — 2n3) + (¢ — qng — (na + 1))d < 0.

Néu ta lay
(gna —q+mna+1)d
qd — (ng+1)d — 2n%’
N = 22 < A Qn?i ~ = = ~
thi tu gia thiet ¢ > ng+1 +7 ta c6 mau thuan. Nhu vay fig; = f;9

k >

véi moi ¢ # j € {0,...,n}, ttic 1a f = g. Diéu nay kéo theo két luan
cua dinh li. O
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Két luan

Trong dé tai ndy ching toi da dat dudc mot s6 két qua

- Chitng minh dugc mot tiéu chuan chuan tic cho mot ho cac ham
phan hinh (Dinh 1y 1.10);

- Chitng minh dugc mot két qua vé van dé duy nhat cho cac ham
phan hinh lién quan dén gia thuyét Bruck (Dinh ly 1.11);

- Chitng minh dugc mot két qua vé van dé duy nhat lien quan dén
da thic vi phan ctia cdc ham phan hinh trén truong p—adic (Dinh 1y
1.30);

- Chitng minh duge mot két qud vé van dé duy nhat cho duong
cong chinh hinh trén hinh vanh khuyén trong truéng hop ho cac siéu
mat & vi trf tong quat ddi véi phép nhiing Veronese (Dinh 1y 2.8).

Trong thoi gian t6i ching t6i tiép phat trién Iy thuyét Nevanlinna,
cho duong cong chinh hinh trén hinh vanh khuyén: ching minh céac
két qua vé cac dang dinh 1y co ban thit hai cho trudng hop siéu miit
va tiép tuc nghién cttu mot sé dang dinh 1y duy nhat cho cac ham

phan hinh va dudng cong chinh hinh trong cac truéng hgp khac nhau.
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8. NHUNG THANH VIEN THAM GIA NGHIEN CUU PE TAI

TT Ho va tén

Don vi cong tac va
[inh vuc chuyén mon

NOi dung nghién ciru cu

thé duoc giao i

1 | PGS. TS. Ha Tran
Phuong

)

TS. Tran Hué Minh

3 | TS. Boan Quang

Manh

4 | ThS. NCS L& Quang
Ninh

5 |TS. Nguyén Hiu
Quén

Truong DHSP- DH Thai
nguyén, Toan Giai tich

Truong DHSP - DH Thai
nguyen, Hinh hoc - T6 po

Truong Pai hoc Hai phong,

Pai s6 va ly thuyét s6
Truong DHSP - DH Thai
nguyén, Toan Giai tich
Truong DPHSP-DH Thai
Nguyén, TS. Gido duc hoc

Nghién ctru mét s6 dang
dinh ly co ban thir hai. van
dé duy nhét cho ham,
duong cong

Nghién ctru van dé duy
nhét cho duong cong
Nghién ctru van dé duy
nhat cho ham phan hinh
Nghién ctru van dé duy
nhét cho ham phan hinh
Thu ky dé tai
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'EBO’N VI PHOI HOP CHiINH
Tén don vi
trong va ngoai nudc

TR

Ngi dung phéi hop nghién ctru Ho va tén nguoi dai di¢n don vi

- Phong Giai tich - Vién Cung cap tai liéu, phuong tién nghién | GS. TSKH Nguyén Xuan Tan |
Toén hoc cuu.
- Phong Ly thuyét sé - PGS.TSKH Ta Thi Hoai An
Vién Toan hoc

10. TONG QUAN TiNH HINH NGHIEN CUU THUOQC LINH VUC CUA PE TAI O
TRONG VA NGOAI NUGC

10.1. Trong nudc (phan tich, danh gid tinh hinh nghién ciru thudc linh vuee cua dé tai o Viét Nam, liér
ké danh muc cdc cong trinh nghién ciru, tai liéu co lién quan dén dé 1ai duwoc trich dan khi danh gia
I(fng quan)

Ly thuyét phan bd gid tri Nevanlinna hay Nevanlinna-Cartan duoc danh gia 1a mot trong nhimng
thanh tuu dep dé cua giai tich phirc trong thoi gian gan day. Puoc khai ngudn tir nhimg nam dau cua
thé ky 20 béng nhimg cong trinh cua R. Nevanlinna. H. Cartan, Ly thuyét da thu hat dugc sy quan
tam cua nhiéu nha toan hoc trong va ngoai nude, thu duge nhidu két qua quan trong va c nhiéu (mg .
dung trong céc linh vuc khac nhau cua to4n hoc: ly thuyét tap duy nhat cho ham phan hinh va duong
cong chinh hinh, 1y thuyét h¢ dong lyc, phuong trinh vi phan phir,....

Ki hi¢u K la mét truomg dong dai sb, c6 dac sb khong, dﬁy du (v6i chuan Acsimet hodc khong
Acsimet). Muc dich chinh cua ly thuyét 1a nghién ctru tinh chét cua ham phan hinh hay duong cong
chinh hinh tir mét mién cua K vao K hodc mot da tap dai s xa anh trong khong gian xa anh P"(K)
thong qua viéc nghién ctru ba ham: ham dém. ham Xap Xi va ham déc trung. Trung tam cua ly thuyét
bao gém hai dinh ly co ban: dinh 1y co ban tht nhat va dinh 1y co ban thi hai, trong dé dinh ly co
ban thtr hai dugc viét dudi nhidu dang khéac nhau va cé nhiéu ing dung quan trong. Nhing cong trinh
theo hudmg nay duoc cong bd boi nhiéu tac gia trong nude. Chang han. nam 2007. H. T Phuong va |
M. V. Tu da ching minh mot dang dinh ly co ban thur hai cho duomg cong suy bién vao da tap tuyén |
tinh, nam 2008, D. D. Thai va S. . Quang da xay dung mét dang dinh ly co ban thir hai cho duong |
cong chinh hinh véi muc tiéu di dong. Nam 2009, T. T. H. An va H. T. Phuong da chimg minh mot
dang dinh 1y co ban thi hai cho duong cong chinh hinh véi chi s boi cat cut duoc chi ra mot cach
twong minh. Dinh ly nay c6 img dung manh trong viée nghién ctu tinh duy nhét cua dudng cong.
Nam 2011, G. Dethloff. T. V. T4n va . P Thai da chimg minh mét dang dinh Iy co ban thir hai kiéu
Nochka cho truong hop siéu mat. Nam 2015, T. V. Tén va V. V. Truong da dua ra mot dang tong
quat cho Dinh ly co ban thir hai. Nam 2015, H. T. Phuong va N. V. Thin da chirmg minh mot dang
dinh ly co ban thir hai cho duong cong chinh hinh trén hinh vanh Khuyén. Ngoai ra, con nhiéu cong
trinh theo huéng nghién ctru nay cua céc tac gia: T. V. Tén, D. D. Thai. S. . Quang . V. H. An, T.
D. bac, M. V. Tu, ....

Mot trong nhimg tmg dung quan trong cua ly thuyét phan b gia trj la nghién ctru vén dé duy nhét
cho ham phén hinh va dudng cong chinh hinh: ndm 2009. H. T. Phuong da chimg minh mét sé diéu
kién dai s6 vé tap duy nhit cho duong cong chinh hinh ¢ vi tri tong quat; nam 2011 tac gia nay da
xem xét van dé twong tur cho cdc siéu mit ¢ vj tri tong quét doi voi phép nhing Veronese vai muyc
tiéu ¢6 dinh va nam 2012, tac gia da xem xét véan dé tuong tur cho muc tiéu di dong. Nam 2013, 1. T.
Phuong va T. H. Minh da chimg minh mot dinh ly duy nhat cho dudng cong chinh hinh gém 25+3
siéu phang, nam 2014, N. V. Thin va H. T. Phuong da chirg minh mot s6 két qua vé véan dé duy nhat
cho céac ham phan hinh chung nhau mot gié tri hay ham nho. Ngoai ra, nhiéu tac gia khac cling
nghién ciru van dé tuong tu, do 1a cac cong trinh cta H. H. Khoai, D. D. Théi, T. T. H. An. T. V.
Tén, V. H. An, T. D. P, ...
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C6 thé noi, van dé “Ung dung cua Iy thuyét phan bé gid tri trong nghién ciru vin dé duy nhat cho
ham phén hinh va diong cong chinh hinh™ dang thu hut duoc SW quan tdm ctia nhiéu tac gia trong
nuoe. Cac cong trinh cua cée tac gia néi trén phan 16n duge cong bo trén cac tap chi ¢6 uy tin trén thé
gioi, mot s cong trinh duge cong bd trén 2 tap chi chuyén nganh toan Viét Nam: Acta Math.
Vietnamica va Vietnam Journal of Math.

10.2. Ngoai nuée (phdn tich, danh gid tinh hinh nghién cieu thuge linh viee cua dé 14i trén thé gioi,
liét ke danh muc cdc cong trinh nghién ciru, tai liéu ¢é lien quan den deé 1ai dwoc trich dan khi danh
gid tong quan)

Ciing gidéng nhu phan danh gia cac cong trinh trong nude, hi¢én nay huong viée nghién ciu
nghién ctru vé phan b gia tri ham phan hinh va cho duodng cong chinh hinh cung thu hut duge su
quan tim cta nhiéu nha toan hoc trong va ngoai nuée. Nhimng cong trinh theo huéng nay duoc cong
b6 bdi: M. Ru, G. Dethloft, T.J. Wang, W. Cherry, Z.Ye, R. G. Halburd, R. J. Korhonen va nhiéu tac
gia khac.

DGi véi vin dé duy nhit cho cdc ham phan hinh va duong cong chinh hinh: am 1926.
R.Nevanlinna chimg minh dinh Iy nam diém vé sw xac dinh duy nhat cta cdc ham phan hinh: haj
ham phan hinh khac hing lg br?mg nhau tai ndm diém phan bi¢t thi /= g. V& sau ¢6 rit nhidu tac
gia mo rong dinh 1y cho céc truong hop khac nhau: cho ham phén hinh va duong cong chinh hinh véi
nhimg dicu kién dai s6 khdc nhau vé tinh boi. khong ké boi, boi chan.... va da thu dugc nhiéu két qua
dang ké. Nhig cong trinh theo huéng nay gan véi tén cia nhidu nha toan hoc trén thé gisi chang
han: H. Fujimoto, M. Ru, M. Dulock. G. Dethloft, T. J. Wang, A. Banerjee va nhiéu tac gia khac.

Mot sb cong trinh tiéu biéu cua cdc téc gia trén trong nudc lién quan dén hudng nghién ciru:

1. A. Banerjee, Meromorphic functions sharing one value. Int. J. Math. Math. Sci, 22. 3587-
3598, 2005.

2. A. Banerjee, On the uniqueness of meromorphic functions that share wo sets, Georgian |

Mathematical Journal, Volume 15, No 1, 21-38, 2008.

3. K. Boussaf, A. Escassut and J. Ojeda, Complex meromorphic functions f'P'(f)$, $g'P'(g)
sharing a small function, Indagationes Mathematicae, 2013, 24. 15-41.

4. T.B.CaoandZ. S. Deng, On the unigueness of meromorphic functions that share three or two
Jinite sets on annuli, Proc Indian Acad Sci (Math Sci) 2012, 122. No 2: 203-220.

5. H. Cartan, Sur les zeros des combinaisions linearires de p-fonctions holomorpes donnees,
Mathematica (Cluj). 7 (1933), 80-103.

6. W. Cherry and Z.Ye, Non-Archimedean Nevanlinna Theory in several variables and the Non-
Archimedean Nevanlinna inverse problem, Tran. Amer. Math. Soc.. 349(12). pp. 5043-5071.
1997.

7. Y. M. Chiang and S. J. Feng, On the nevanlinna characteristic of fz+¢) and difference
equations in the complex plane. Ramanujan Journal, Vol 16, No 1, Pp 105-129, 2008.

8. G. Dethloff and T.V. Tan. 4 uniqueness theorem for meromorphic maps with moving
hypersurfaces, Publ. Math. Debrecen 78 (2011), 347-357.

9. M. Dulock and M. Ru, 4 uniqueness theorem for holomorphic curves sharing hypersurfaces. |

Complex Variables and Elliptic Equations. 53. No. 8 (2008), 797-802.
10. R. G. Halburd and R. J. Korhonen. Nevanlinna theory for difference operator, Ann. Acad. Sci.
Fenn. Math, 3, 463-478. 2006.




11.P.C. Hu and C.C Yang, Eromorphic?un??iom over Non-Archimedean ms'._K_]u;_eﬂ
Academic Publishers, 2000.

12. H. H. Khoai and M. V. Tu. P-adic Nevanlinna Cartan theorem, Inter. J. Math.. 6 (5) pp 719-
731, 1995,

13.K. Liu, X. Liu and T. B. Cao,. Value distributions and uniqueness of difference polynomials.
Advances in Difference Equations, volume 2011. pp I-12, 2011.

14.S. H. Lin and W. C. Lin, Unigqueness of meromorphic functions concerning weakly weighted
sharing, Kodai Math. J, 29, pp 269-280. 2006.

I15.M. Ru, 4 defect relation for holomorphic curves intersecting hypersurfaces, Amer. Journal of
Math. 126, 215-226 (2004). |

16. M. Ru, 4 note on p-adic nevanlinng theory. Proc. Amer.Math.Soc. 129. 1263-1269, 2001. ‘

17.M.Ru. Ona general form of the second main theorem. Trans.Amer.Math.Soc. 349, 5093-5] 0s |
(1997).

18. L. Smiley, Geomerric conditions Jor unicity of holomorphic curves. Contemp. Math., 25,
Amer. Math. Soc., Providence, RI. 1983 ‘

19.Y. Tan and Q. Zang, On fundamental theorems of algebroid functions on Annuli / Turkish |-
Journal of Mathematics, 2014 (accepted). |

20.D. D. Thai and S. D. Quang, Second main theorem with truncated counting function in several
complex variables for moving targets, Forum Math. 20 (2008), 163-179.

21. C. C. Yang and X. Hua, Uniqueness and value sharing of meromorphic functions. Ann. Acad.
Sci. Fenn. Math, 22, 395-406. 1997,

22.C. C. Yang and X. Hua, Uniqueness and value sharing of meromorphic functions. Ann. acad.
sci. fenn, math, 22, 395-406, 1997,

23. H. X. Yi, Meromorphic Junctions that share one or two values, Complex variables theory appl.
28, 1-11, 1995,

24. L. Wang and X. Luo. Uniqueness of meromorphic functions concerning fixed points. Math. |
Slovaca, 2012, 62(1). 29-38. |

10.3. Danh muc céc cong trinh da cong bé thude linh vire cua dé tai cua chu nhiém va nhimg thanh
vién tham gia nghién ctru (ho va tén tdc gia; bai bao, an pham; cdc Yeu 16 vé xuat ban)

a) Cua chu nhiém dé taj

LT T H Anand H. T, Phuong, An explicit estimate on multiplicity truncation in the second
main theorem for holomorphic curves encountering hypersurfaces in general position in
projective space, Houston Journal of Mathematics, Volume 35, N. 3, p- 774-786, 2009.

2. H. T. Phuong, On Truncated Defect relation for Non-Archimedean analytic curves
intersecting hypersurfaces, East-West J. of Mathematics, Vol 8, no 2, 129-141. 2006.

3. H. T. Phuong, P.T. T. Mai. Tinh du tong quat cua da thire duy nhdr. Tap chi khoa hoc va
cong nghé¢ DPHTN., 2006. vol 2 (38).

4. H. T. Phuong and M. V. Tu. On defect and truncated defect relations for holomorphic curves
into linear subspaces, East-West J. of Mathematics, Vol 9, no 1., 39-46, 2007.

5. H. T. Phuong, On unique range sets for holomorphic maps sharing hypersurfaces without
counting multiplicity, Acta Math. Vietnamica. Volume 34, N 3, 351-360. 2009.

6. H.T. Phuong va P. T. T Mai MGt 56 van d@é vé tinh Hyperbolic cua duong cong dai s6. Tap ‘
chi KH&CN DHTN., 2010.

7. H. T. Phuong, On Uniqueness theorems Jor holomorphic curves sharing hypersurfaces
without counting multiplicity, Ukrainian Math. Journal, Vol 63, No 4. pp: 556-565, 2011,
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8. H. T. Phuong, Uniqueness theorems Jor holomorphic curves sharing moving hypersurfaces. |
Complex Variables and Elliptic Equation, Vol 58, No 11. pp 1481-1491, 2013.
9. H. T. Phuong and L. Q. Ninh, 4 note of Uniqueness theorem for Holormophic curves sharing

many Hypersurfaces, ThaiNguyen Journal of Science and Technology, 128 (14), 189-197.
2014,

10. H. T. Phuong, N. V. Thin. On fundamental theorems for holomorphic curves on Annuli.
Ucrainian Jour. of Math.. Vol. 67, No . 07. pp 1027-1040, 2015.

I1.N. V. Thin and H. T. Phuong, Uniqueness of meromorphic functions sharing a value or small
Junction, To appear in Math. Slovaca (2014).

b) Cua céc thanh vién tham gia nghién ctru

(Nhitng cong trinh duoc cong bé trong 5 ndm gan nhat)

I. V. H. An and L. Q. Ninh, Uniqueness polynomials for linearly non-degenerate holomorphic
curves, International Advisory Board of the 20" International [conference on Finite or Infinite
Dimensional Complex Analysis and Applications, 2012,

2. H. H. Khoai, V. H. An and L. Q. Ninh, Uniqueness Theorems Jor Holomorphic Curves with
Hypersurfaces of Fermat-Waring Type, Complex Analysis and Operator, 2014.

3. L. Q. Ninh, Hayman conjecture for p-adic meromorphic functions, Tap chi Khoa hoc & Cong
ngh¢ Dai hoc Thai Nguyén, 2010.

4. L. Q. Ninh (2015). “Unigueness polynomials for linearly non-degenerate p-adic holomorphic

curves”. Tap chi Khoa hoc & Cong ngh¢ Dai hoc Thai Nguyén nim 2015.

V. H. An and L. Q. Ninh. “On Junctional equations of Fermai- Waring Type for non-

Archimedean vectorial entire functions”. Bulletin of the Korean Mathematical Society. 2013, :

6. H.T. Phuong and T. H. Minh, On Uniqueness Theorem for Holomorphic Curves on Annulus |
Sharing 2n+3 Hyperplanes, Vietnam Journal of Math., Vol 41, No 2, pp 167-179, 2013.

11. TINH CAP THIET CUA PE TAI

Viée nghién ctru tmg dung cua ly thuyét phan bd gia tri trong nghién ctru van dé duy nhit cho cac
ham phan hinh va duéng cong chinh hinh. dac bi¢t 1a nghién ctru cac dang Pinh ly co ban thir hai véi
boi cat cut thue sy 1a can thiét, Hién nay. van dé phat trién 1y thuyét Nevanlinna - Cartan va ly thuyét
tap duy nhat d3 va dang dugce quan tdim manh mg, gan lién véi cac cong trinh cua rat nhiéu nha toan
hoc trong va ngoai nuéc: R. Nevanlinna, H.Cartan, M. Ru. P.Vojta, D. D.Thai, W.Cherry.
H.H.Khoai, G.Dethloff, P.M.Wong. A. Boutabaa, T. V. Tan. T. T. H. An. I. Lahiri, Q. Han — H. X_ Yi.
W. Bergweiler, J. K. Langley, K. Liu, L. Z. Yang, L. C. Hong, M. L. Fang, B. Q. Li, P. C. Hu -
C.C.Yang, A. Eremenko, G. Frank - X. Hua - R. Vaillancourt ... va nhidy nha toan hoc khac.

Viée tiép tuc nghién ctru ing dung cua ly thuyét phan b gl tri trong nghién ciru van dé duy nhat
cho cac ham phan hinh va duong cong chinh hinh la déng Iye quan trong cho su phét trién cua mot
nhém nghién ctru co ban vé giai tich phure tai Thai Nguyén, hon nira viéc nghién ctru nay con thice
déy vi¢e dao tao sau dai hoc ¢ céc truong dai hoc ndi chung va Dai hoc Thai Nguyén noi riéng,
12. MUC TIEU PE TAI

I. Nghién ctru mot sé dang Pinh 1y co ban thir hai cho duong cong chinh hinh trén dia thung
trong trudng hop muc tiéu la cac siéu mat .

2. Nghién ctru su xéc dinh duy nhit mot ham phan hinh hodc duong cong théng qua anh nguoc
Lcixa mot tdp hiru han céc diém hodc céc siéu mat trong cac truong hop phire va p-adic.

n




13. DPOI TUQNG, PHAM VI NGHIEN CUU
13.1. Péi twong nghién ctu
- Cdc ham phan hinh va duong cong chinh hinh
- Cac dinh ly co ban, cac diéu kién du xac dinh duy nhat ham va anh Xa
13.2. Pham vi nghién ctru
- Ly thuyét Nevanlinna va Nevanlinna — Cartan;
- Mot s6 két qua va k¥ thudt cua hinh hoc dai sé va ly thuyét sO;
- Ly thuyét tap xac dinh duy nht cho cdc ham phan hinh va dudng cong chinh hinh phtrc,

14. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU

14.1. Cach tiép can
- Doc cdc bai béo dé xem xét tinh hinh nghién ctru van d& d6 trén thé gidi;
- Doc tai li¢u nghién ctru ky thuat:
- Tinh todn khoa hoc va viét baj:
- Dang tai cac bai bao trén cac tap chi khoa hoc

14.2. Phuong phap nghién ctru: nghién ctru co ban

15. NOI DUNG NGHIEN CUU VA TIEN PO THU'C HIEN

15.1. No6i dung nghién ctru (M ti chi tiét nhieng ngi dung nghién civu ciia dé tai

Phan 1. Phat trién ly thuyét phan bd gia tri Nevanlinna: Xdy dung mt dang dinh ly tht hai cho
duong cong chinh hinh trén hinh vanh khuyén voi muc tiéu 1a cac siéu mat. Cu thé chimg minh mét

bat ding thirc vé quan hé gitra ham dic trung 7} (r) cia mot duong cong chinh hinh 7 :A — P"(C),

voi cac ham dém boi cat cut clia f két hop véi siéu mat & vj tri léng quat trong P"(C), trong d6 A la
mot hinh vanh khan trong C.

Phin 2. Chung minh mot s6 két qua mdi vé van dé duy nhét cho ham phan hinh va duong cong
chinh hinh. Cy thé 1a dua ra mét sé diéu kién dai sé moi dé hai ham phan hinh hogc duong cong
chinh hinh /. g théa man diéu kién nay thi trung nhau,

15.2. Tién do thuc hién

- ]

Céc ngi dung, cong viéc San phim 'l”hc‘!ikgian{ = :
STT * o ' (bat dau-két Nguoi thue hién
thue hién :
thuc)
I | Xay dung thuyét minh chi tiét va Béo céo 1-3/2017 | Ha Tran Phuong

bao cdo tong thudt cua dé tai
2 | X@y dung mot dang dinh Iy coban | 1 bai bdo khoa | 4-12/2017 Ha Tran Phuong
cho duong cong chinh hinh va hoc Tran Hué Minh
chimg minh mot s6 két qua van dé
duy nhat. Cu thé chimg minh mét
bat dang thirc vé& quan hé giira ham
dac trung I’/ (r) cia mot dudng
cong chinh hinh f:A - P"(C),
v&i cac ham dém boi cat cut cua f
ket hop véi siéu mit & vi tri tong
quat trong P"(C).




3 [ Chimg minh mot s6 két qua v& van | 1 bai bao khoa 1-6/2018 | Lé Quang Ninh
dé duy nhat cho ham phén hinh, Cu | hoc Doan Quang Manh
thé 1a dua ra mét s6 diéu kién dai s6
maoi dé hai ham phan hinh hodc
dudng cong chinh hinh £, g thoa
mén diéu kién nay thi tring nhau. ; e
4 | Viét bao cdo khoa hoc tong két cua | Béo cdo 6-12/2018 | Ha Trin Phuong
dé tai
5 | Té chie Seminar khoa hoc dé bao Bién ban 4/2018 Céc thanh vién cua
cdo cde két qua nghién ciru | Seminar | deai. -
16. SAN PHAM
Yéu cau chét lugng sin phim )
. . : (mé 1a chi tiét chat lugng san phim
Stt Tén san pham S0 lugng dat degc nhie néi dung, hinh thire,
cdc chi tiéu, thong s6 ky thudr,...)
I San pham khoa hoc (Céc cong trinh khoa hoc s& dugce cong bd: sach, bai bao khoa hoc...)
1.1 | Bai bdo dang ¢ tap chi nuée ngoai 1 ‘ Dang tai trén céc tap chi quéc té (ISI)
o ST ; 2 Dang tai trén tap chi KH&CN Dai
1.2 | Bai bao dang ¢ tap chi tronimroc 1 | hoe Thai Neuyén e
I | San pham dao tao (Cu nhan, Thac sy, Tién sy,...)
2.1 | Thac st 2 Béo vé thanh cc"mgL_ S
27 et ST
Il | San phém tmg dung
3.1 AR e B
3.2 =T : ey e

17. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CU'U VA PIA CHI UNG DUNG

17.1. Phuong thic chuyén giao
Cdng bd cac bai bao trén mang Internet va chuyén vao thu vién dién tr Dai hoc Thai Nguyén lam
tai liéu dung chung cho hoc tap, nghién ciru va dao tao.
17.2. Dia chi img dung: - Truong BH Su pham — DH Thai Nguyén va
cac truong Dai hoc ¢6 chuyén nganh Toan hoc.

18. TAC PONG VA LOI iCH MANG LAI CUA KET QUA NGHIEN CUU
18.1. Di v6i linh vuc gido due va dao tao
- G6p phan néng cao cht luong giang day:
- Néng cao chit lugng doi ngdi cén b gido vien céc tinh mién nii phia bic:
18.2. Bdi v6i linh vue khoa hoc va cong nghé ¢6 lién quan
- G6p phan pht trién Iy thuyét phan bé
noi chung.
18.3. DOi v6i phat trién kinh té-xa hoi
- Cung cap ngudn nhan lue ¢6 trinh do cao.

gid tri Nevanlinna néi riéng va phat trién toan hoc ly thuyét

:



' 18.4. D4 véi 15 chire chu tri va céc co so tmg dung két qua nghién ctru

- Thuc ddy nhém nghién ciru todn hoc tai Dai hoc Thai Nguyén

- Gop phan nang cao chat lugng giang day sau dai hoc tai Dai hoc Thai Nguyén
19. KINH PHI THUC HIEN DE TAI VA NGUON KINH PHi g2
Kinh phi thye hién dé tai: 150.000.000 dong
Trong do:

Ngén sach Nha nuée: 150.000.000 dong

Cac nguon khéc: 0

Don vi tinh: 1000 dong

tt|  Khoan chi, nji dung chi Thoi gian | Tong kinh | Ngudn kinh phi | Ghi
thye hi¢n phi Kinhpht |, Cée | 0
tr NSNN | nguén
khac B
I | Chi tien cong lao dong trye tiép 2017-2018 | 126.800 | 126.800
2 | Chi mua vat tu. nguyén, nhién, vat e
lidu
3 | Chi stra chita, mua sim tai san )
dinh e
4 | Chi 10 chirc Seminar phuc vu NC 2018 5.000 5.000 :

5 | Chi tra dich vu thué ngoai phuc vu
hoat dong nghién ciru '
6 | Chi diéu tra, khao sat thu thap s6 liéu

7 | Chi van phong. pham, thong tin lién 2017-2018 4.800 4.800 s
lac. in 4n o
8 | Chi hop hoi ddng danh gia, nghiém | 2018 5.900 5.900
thu cap co so
9 | Chi quan Iy chung 2017-2018 7.500 7.500
10 | Chi khéc S

T150000] 150,000

L Téng cong

(D todn chi tiét cde muce chi kém theo va xdc nhén cua co quan chu tri).

Ngayoll) thang 9 nam.«Jp46 Ngayv@Iihing 4 nam 016
Té chire ok tri- ﬁ Chi nhiém dé tai
(ky, ho va 1¢) O}l(n:‘ .:;fft;)\\ o\ (ky, ho va tén)
I/ DAIHOC \ \

4\
1]
o)

KT.GIAM BOC \C}
PHOGIAMBOC st PGS. TS. Ha Trin Phuong
PGS. TS. Nguyén Hiru Cong Ngay €8 thang 1 nam .01
Co quan chi quin duyét
TL. BO TRUONG BQ GIAO DUC VA PAO TAO /
VU TRUONG V ( "

OAHQC, CONG NGHE VA MOI TRUONGH L2 ———
‘) ‘;‘:“. I

‘\UHOVUTRUONG VUKHOAHOC CONG NGH VAMY
: i J N
Vi Chank Bink
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TIEM LUC KHOA HOC CUA TO CHUC, CA NHAN

THUC HIEN PE TAI KH&CN CAp BO
(Kém theo Thuyét minh dé tai KH&CN cap Bo)
A. Théng tin vé chi nhi¢ém va cic thanh vién tham gia nghién ciru dé tai:
1. Chu nhi¢m dé tai: PGS. TS. Ha Trin Phuong
1. Céc huong nghién ctru khoa hoe ch yéu
- Ly thuyét phan b gia tri cho ham phan hinh va duong cong chinh hinh:
- Xac dinh duy nhit ham phan hinh va 4nh xa chinh hinh.
1.2. Két qua nghién ciru khoa hoc trong 5 ndm gin day:

* Chu nhiém hodc tham gia chicong trinh, dé 1ai NCKH da nghiém thu:

Stt Tén Chll:mg trinh, { Tm_ﬁmﬁMﬁ sO va cap Thmn_- *—I@}Eﬂa_ =
de tai nhiém gia quan ly thue hién nghiém thu

I |Dinh ly co ban th hai 12010-  |Da nghiém thu
cho 4nh xa chinh hinh X B2010-TN25 122011 |dat loai xudt
va ing dung sac

2 |Sy xac dinh duy nhét 6/2013 Da nghiém thu
ham va dudong cong X B2013-TN04-06 -52015  |dat loai xuét

| |chinh hinh séc

* Cong trinh khoa hoc da cong bé (chi néu 161 da 5 cong trinh tiéu bicy nhat):

Téc gia/Ddng S Nam
Tén cong trinh khoa hoc g o 6 Dia chi cong bo E 2 W
tac gia cong bo
[4n explicit estimate on multiplicity truncation |T.T. H. An/ | Houston Journal of 2009

in the second main theorem for holomorphic  |H. T. Phuong | Mathematics (SCI-E)
curves encountering hypersurfaces in general
position in projective space

2 | On unique range sets for holomorphic maps H. T. Phuong | Acta Math. Vietnamica | 2009 ’

sharing hypersurfaces without counting
multiplicity Ucrainian Math. Journal
3 |On Unigueness theorems Jor holomorphic H. T. Phuong (SCI-E). 2011
curves sharing hypersurfaces without co unting
multiplicity Complex Variables and
4 |On Uniqueness theorems for holomorphic H. T. Phuong | Elliptic Equations (SCI-| 2013
curves sharing moving hypersurfaces E)
Ucrainian Math. Journal ‘
5 | On fundamental theorems for holomorphic H.T.  Phuong|(SCI-E). 2015 ’
curves on Annuli Sk [_N_V_Thﬂ_l______ = _J____J

1.3 Két?tgdé_o tao trong 5 ndm gan day:

* Hudng dan thac sP, tién sp:

Déi tuong Trach nhiém
_r Nghién | Hoc Co so
Stt | Tén dé tai luan van. luan 3 o '
Stameas il ol DR | Phy | dao tao
sinh | cao hQL:
I | Védinh ly diém bat dong cua X X DHSP - bH
anh xa hop thanh gita cac Thai Nguyén




khong gian metric day du
Vé ham phan hinh chung X X DHSP - PH 2011
nhau hai tdp hop Thai Nguyén
Su duy nhét ctia ham phan X X DHSP - PH 2012
hinh véi da thire sai phan Théi Nguyén
Xac dinh duy nhét ham phan X X DHSP - bH 2012
hinh p-adic Théi Nguyén
Tinh duy nhét cia ham X X DHSP - PH 2013
nguyén co dao ham chung Thai Nguyén
nhau mot gia tri
Ly thuyét Nevanlinna cho X X DHSP - bH 2013
duong cong chinh hinh va tap Thai Nguyén
duy nhét
Dinh Iy co ban thir hai cho X X DHSP - bH 2014
duong cong chinh hinh p-adic Thai Nguyén
va img dung
Xdc dinh duy nhét duong X X DHSP - PH 2014
cong chinh hinh béi ho siéu Thai Nguyén
mat di dong
Tép duy nhat cho c4c ham X X DHSP - PH 2015
phan hinh véi gia trj khuyét Thai Nguyén
Ham phan hinh chung nhau X X DHSP - bH 2015
céc tép hop véi diéu kién IM* Thai Nguyén
va CM*
Vién dé duy nhat ham phan X X DHSP - bH 2015
hinh khi hai da thie dao ham Thai Nguyén
chung nhau mot gia tri
Vé tmg dung cua Iy thuyét X X DHSP-DH | Pang thuc
phan b6 gia tri trong nghién Théi Nguyén hién
|| ciru ham phan hinh %
* Bién soan sach phuc vu dao tqo dai hoc va sau dai hoc:
St ?én et et i Nha xuat béq va nam xuét_ﬁhﬁ bién hoéc
ban tham gia
1 | Giai tich phire D¢ cuong bai giang Luu hanh néi by Chu bién
hé CH 2010
2 |Gido trinh Giai tich ham | Gido trinh Dai hoc NXB Gido duc. 2012 Chu bién
3 | Giai tich p-adic Gido trinh Dai hoc Luu hanh néi bo Déng chu_b]ﬂ
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2. Cic thanh vién tham gia nghién ctu (m67 thanh vien chi néu 16i da

3 cong trinh tiéu biéu

nhat):
Nam
Stt| Ho tén thanh vién Tén cong trinh khoa hoc Dia chi cong bd cong
b
I | TS. Poan Quang |Unique range sels for Acta Math. Vietnam
Manh holomorphic curves
P-adic Nevanlinna - Cartan East - West J. Math
theorem in several variables for
Fermat type hypersurfaces
On the unique range sets for p- | Vietnam J. Math Ll
adic holomorphic maps
2 | TS. Tran Hué Hyperbolic imbeddedness and Kyushu. J. Math 2005
Minh extensions of holomorphic
mappings
Remarks on Kobayashi Acta Mathematica 2009
hyperbolicity of complex spaces | Vietnamica
On  Uniqueness Theorem for|Vietnam Journal of Math 2013
Holomorphic Curves on Annulus
Sharing 2n+3 Hyperplanes
3 | ThS. NCS Lé | Unigueness polynomials for International Advisory Board | 2012 |
Quang Ninh linearly non-degenerate of the 20" International
holomorphic curves [conference on Finite or
Infinite Dimensional
Complex Analysis and
Applications
Uniqueness Theorems for Complex  Analysis  and| 2014
Holomorphic Curves with Operator
Hypersurfaces of Fermat-Waring
Type
Uniqueness  polynomials — for Tap chi Khoa hoc & Céng| 2015
linearly non-degenerate p-adic|ngh¢ Dai hoc Thai Nguyén
1 holomorphic curves |
B. Tiém Iyc vé trang thiét bj caa co quan chi tri dé thye hién dé tai:
Stt|  Tén trang thiét bj Thude phong thi nghigm | WO 1@ vai tro cta thietbi [ Tinh
L Snvadb |t

I | Thu vién dién tur

2

Trung tam hoc liéu

~r A T " ~ i
Tiém kiém, tra ctru théng tin

Tot

Ngay... ...

A GIAM DOC
HO GIAM DOC

PGS.TS:Nguyén Hitu Cong
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Chu nhiém dé tai

PGS.TS Ha Tran Phuong



