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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



v

& 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 (1.1) duoc 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 (1.1)
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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

Mot trong nhiing ing dung quan trong cta ly thuyét phan bé gia tri
14 nghién cttu van dé duy nhat cho ham phan hinh vi dudng cong
chinh hinh: Céng trinh dau tién thudc vé Nevanlinna cong bé nim
1925, chiing ta biét dén n6 v6i tén "Dinh Iy nam diém" rat néi tiéng,
dinh 1y cho mot diéu kién dai s6 dé hai ham phan hinh bing nhau.
Nam 1975, Fujimoto md rong két ciia 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 gid trén thé gidi, ching 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 v& nhiéu tac
gia khac.

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

Thar Nguyén, thang 12 nam 2018
Nhém 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

Meénh dé 1.1. (Bé dé Zaleman) Cho F la mot ho cdc ham phan hinh
trén dia md A\ = {z € C: |z| < 1}. Khi dé néu F khong chudn tdc
tai mot diém zy € /\, thi vdi méi sé thuc o théa man —1 < a < 1,
ton tai

1) mot s6 thucr, 0 <r < 1 va mot diem z,, |z,| <7, 20 — 20,

2) cdc s6 duong py, pn — 0T,

3) cac ham f,, f, € F théa man

fn(zn + Pnf) _

p 9(§)

gn(g) -

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

khong lon hon 2. Trong dé, g (z) = 15;(2)"2 la dao ham caw.

Meénh dé 1.2. Cho g la mot ham nguyén va M la mot hang so duong.
Néu g7 (&) < M doi véi moi & € C, thi g ¢6 bac cao nhat 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 g khong 16n hon 1 theo Ménh dé 1.2.

Mot da thic vi phan P ctua g duge dinh nghia bdi

P(z) =Y ailz) [[(6” ()%,

trong d6 S;;, 0 <i,j < n,1a cac s6 nguyén khong am vad o, 1 < i < n
13 cac ham phan hinh nhé déi véi g. Dat
p P
d(P) ‘= min Sij va G(P) — Inax ZJS”

1<i<n < 1<i<n <
J=0 j=0

Ménh dé 1.3. Cho f la mot ham phdan hinh siéu viét va a la mot

hang s6 phic. Goin €N, k,n;, t; € N*, j =1,...,k théa man

Phuong trinh

PO = a
c6 v6 s6 nghiém. Hon nia, néu f la mot ham nguyén siéu viét, khing
dinh ding khin+ 5 _yn; > > g t;+ 2.
Meénh dé 1.4. Cho f la mot ham hitu i khac hing va a la mot hang
so phiic. Chon € N, k,n;, t; € N*, j =1,...,k théa man

k

njEtj,n—l—an>th+2,j:1,...,k:.
=1 =1

Phuong trinh
fn(fm)(tl) o (fnk>(tk) =a
6 it nhdt hai khong diém phan biét.



Ta nhic lai bac o(f) ctia ham phan hinh f dinh nghia béi

o(f) = limsup M.

r—00 logr
Hon nita, khi f la mét ham nguyén ta cé

log T log log(M
O'(f) = hm Sup Og—(T’f) — hm Sup Og Og( (T7 f)) .
100 logr r—00 logr

Cho f 14 mot ham nguyén. Ta biét ring f c6 thé biéu dién dugc
duéi dang chudi lay thia

Ta ki hiéu

p(r, f) = max {la,z"[}, v(r, f) =sup{n: [a|r" = u(r, f)},

neN,|z|=r

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

|2|=r

1.1.2. Van dé duy nhit

Trudc hét ching toi gidi thieu mot gid thuyét dudc dua ra béi R.
Briick, thuong dude goi 1a Gia thuyét Briick.

Gia thuyét. Cho f la mot ham nguyén khdc hing sao cho siéu bac
oo(f) cia f khong la mot s6 nguyén duong va oo(f) < co. Néu f va

f' chung nhau gid tri hitu 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. T phuong trinh dao ham riéng

f/_a/_ Zn f,_a/_ ezn

e e
f—a C f-a ’




ta thiy ring gid thuyét dé khong ding néu o»(f) la mot s6 nguyéen
duong hoac vo han. Trong truong hop f la mot ham cé bac hitu
han, Gi4 thuyét tren da dugc Gundersen vd Yang chitng minh. Trong
trudng hop f 1a4 mot ham c6 bac vo han vé6i o9(f) < %, Gia thuyét
dugc ching minh béi Chen va Shon. Tuy nhién, gid thuyét trong
truong hop oo f) > % van 1a mot van dé md.

Mot cau héi thia vi duge dat ra la: dieu gl 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 lien quan dén gid thuyét Briick nhu sau.

Dinh 1y 1.5. Cho f la mot ham nguyén khdac hdang, n > 7 la mot
so nguyén va F = f*. Néu F va F' chung nhau gid tri 1 CM, thi
F=F vaf c6 dang

f=cem,
trong dé c la mot hang s6 khéc 0.

Nam 2018, chiing t6i da ching minh cic két qua sau
Pinh 1y 1.6. Cho F la mot ho cdic ham phan hinh trén mién phdang
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

k k
nj>tj,n+znj>ztj+3’ (1.1)
=1 j=1
V4
primbe g e (e (e _y (12)

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 (1.1) duoc thay

the bot mot trong cdac dieu kién sau:

k=1, n=0, ng >t +1; (1.3)

n>10rk>2,nj>tj,n+2nj22tj+2. (1.4)

Jj=1 Jj=1



Dinh 1y 1.7. Chon € N va k,n;,t; € N, =1,...,k thoa man mot

trong cac dieu kién sau:

Cho a va b la hai gid tri hdu han khac 0 va f la mot ham nguyén
khdc hing. Néu frm++m —q = fr(fr) ) (f)t) = b th

FomY L () — b

fn+n1+---+nk —a

—= C,
trong dé c la mot hang sb6. Ddc biét, néu a = b thi f = cie'?, trong
dé ¢y vat la cdac hang so khdc 0 va t théa man dieu kiéen

(tnl)tl RN (tnk)tk = 1.

Truong hop dic biét ctia Dinh 1y 1.7, néu ta chon n = 0, k =
1, t; = 1 trong Dinh ly 1.7, thi ta co6:

Hé qua 1.8. Cho f la mot ham nguyén khdc hang, n > 2 la mot so
nguyén va F = f". Néu F va F' chung nhau gid tri 1 CM thi F = F'
va [ co dang

f=celm,

trong dé c la mot hang s6 khdc 0.

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 chat

Trong phan nay ta ludon quy udc cac s6 thiuc pg,r, p théa man 0 <
po <1 < p < oo Gid st f € M(,(C,) la mot ham phan hinh, khi



d6 ton tai hai ham fy, fi € A,(C,) sao cho fi, fo khong ¢6 nhan ti
chung trong A,(C,) va f = % Véi a € C,U {0}, ta dinh nghia ham
dém s6 khong diem n(r, ﬁ) ciia f tai a (hay con goi la ham dém s6

a-diém cta f) béi

1\ [nf=n0rt) sa=c,
-]

f—a n(r,ﬁ) a # 0o.
Dinh nghia ham dém N (r, +2;) ctia f tai a béi
N(r, ! ) _ {N@: H=Nirg) ca=co
f_a N(T,m) ICL?AOO.
Ki hiéu

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

N(T7f:a):{]\7(r,f1—af00) L a # 00.

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

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

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

Dic bist

N oot ulr t) Cjoet —  asd 0,
m(r,f) log ,u(r,f> log ) ax{0, —log u(r, f)}.

Hai dinh 1y co ban

Dé cho ngan gon, ta van ki higu |.| thay cho |.|, trén C,. Ta ¢ dinh
hai s6 thuc p va py sao cho 0 < py < p < oo. Trudc tién ta ching
minh Dinh Iy co ban thi nhat, dinh 1§ ndy tuong tu véi truong hop
phic.



Dinh 1y 1.9 (Dinh Iy co ban thtt nhat). Néu f la ham phan hinh
khdc hang trén C,(0; p) thi vdi moi a € C, ta c6

m(r,fia> +N<r,fia) — T(r, f) + O(1).

Meénh dé 1.10. Cho f la ham phan hinh khdc hang trén C,(0; p).
Khi dé véi mot s6 nguyén k > 0, vdi moi r < p ta cé

f®) 1
z < —,
u(nfe) <

(k) 1
m(r, f—) < klogt =
f r

V6i mot ham phan hinh khéc hang f trong C,(0; p), ta dinh nghia
gia tri phan nhanh bdéi

dac biét

1
Nean(r. ) = 2N(r,f) = N )+ N (7 )
Tiép theo ta xem xét Dinh 1y co ban thit hai trong trudng hop p—adic.

Dinh ly 1.11 (Dinh 1y co ban tha hai). Cho f la ham phan hinh
khéc hang trén C,(0;p) va ai,...,a, € C, la cdc s6 phan biét. Dat

§ = min{Lla; —a;l}, A= max{L]a]}
17£] i

Khi do v 0 < r < p,

(4= VTG ) < N( f) + ZN(T, — ) ~ Nuanlr, )
i=1 J
—logr + S¢
q
< N(r, )+ZN(T, L )—logr+8f,
j=1 f—a

trong do

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

J=1



Chu y. Do lugng Sy trong Dinh 1y co ban thit hai la mot dai lugng
bi chin nén 5
I !

=500 T(r, f)

= 0.

1.2.2. Van dé duy nhét lién quan dén da thitc vi phan

Meénh dé 1.12. Cho f la moét ham phan hinh p—adic va f*) % 0
Khi dé ta coé

Ner, %) < KN (r, f) + Ny (r, %) +O(1);
N 59) < Nenlro5) + T /%) = T, 1) + O(1)
Nalr. 577) KNG 1) + Neaalr. ) + O
Nalr, <) < Nivalr. ) + T 5 ) = (0, £) + O(1).

f® f
Meénh dé 1.13. Cho f va g la cdc ham nguyén tren C,, k,m >
1, n>m+5 la cdac s6 nguyén duong va c # 0 la mot hang so. Néu

(S =D fE+e)™ = (g"(g"™ = Dz + )V,
thi f = hg, trong do "' = A" =1

Nam 2018 ching toi da chiing minh dugdc goi 13 dinh 1§ duy nhat
cho cdc ham phan hinh p—adic lién quan dén da thic vi phan:
Dinh ly 1.14. Cho f, g la cac ham nguyén siéu viét p-adic va k > 1

>1,n>2k+4+tla cic s6 nguyén. Néu

(f"(2)f(z+b1) . [z +b))W
(g"(2)g(z +b1) ... g(z + b))

chung nhau 1 — CM, trong dé by, ..., b la cdac hang so khdc O phan
biet. Khi dé f = hg, trong dé h" ™ = 1.
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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




11

trong d6 log™x = max{0,logz},a € C var € (Ry"; Ry). For r €
(1, Ro), ta ki hiéu

(v =a) = mlrma) o rma)

mO(Tv f) - m(fr’, f) + m(,,,—17 f)

Ki hiéu ny <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 cuc diem trong {z € C: 1 < |z| < t}

cia f. Véimoir (1 <r < Ry), ta ¢

va
Ni(r, f) = Ni(r, 00) = /1 1 ”1(tt’ ) at.
Nalr, 1) = Nalro0) = [ el gy
Ki hiéu

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

TO(Tv f) = mO(rv f) - 2m(17f) + NO(T7 f)

Cho f=(fo: - : fu): A — P*"C) la mot a&nh xa chinh hinh,
trong d6 fo, ..., fn 1a cAc ham chinh hinh khéng c6 khong diém chung
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trong A. Vi 1 < r < Ry, ham dic trung T¢(r) ctia f dugce dinh nghia
bdi

27 ‘ 1 27 ny
7y(r) = 5= [ ogllftre™)ab+ 5 [ tog 167,

trong d6 || f(2)]| = max{|fo(2)|,...,|fn(2)|}. Khai niém nay la doc
lap v6i moi biéu dién t6i gian cta f, sai khac mot hing s6.

Cho D 1a mot siéu mat trong P"(C) bac d va @ 1a mdt da thiic
thuan nhat bac d xac dinh D. Ham xap xi ctia f dinh nghia béi

Lo f e Lo L te?))

mi(r.0) = 5 | R T 5 J, g e
Dit A, = {z € C:r ' < |2] < r}. Goi ny(r, D) 1a s6 cac khong diéem
cia Qo f trong A,, ké ca boi, va n}' (r, D) 1a s6 cac khong diém boi
cdt cut béi M ciia Q o f trong A,. Goi n}(r,D,< k) (tuong ting
ny!(r, D,> k)) 1a s6 cac khong diém c6 boi < k (twong ting > k) clia
Q o f trong A,, boi cat cut béi M. Ham dém tich phan dinh nghia
béi

Ny (r, D) = N (r, Q) = / Tl Mdt;
N (r,D) = N (r,Q) = / wdt;
NY(r,Q, < k) = N¥(r,D, < k) = / ”ﬁ‘w(t’f’g ) i
NY(r,Q,> k)= NY(r,D,> k) = / n%t’f’ “ M

Nhic lai réng cic siéu phang Dy, ..., D,, q > n, trong P"(C) dugc
goi 1a 8 vi tri tong quat néu véi mdi cach chon céc chi s6 phan biét
7:17"'77:71-1-1 € {17"'JQ}7

n+1

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



Cho f = (fo: -

W =W(f)=W(fo,...

7fn) -

fo(2)
fo(2)

fi(2)
fi(2)

-t fa) A — P*(C) 1a mot dudng cong chinh
hinh, dinh thic Wronskian cia f dugc dinh nghia bédi

fa(2)

Ta ki hieu Ny (r,0) 1a ham dém cac khong diem ctia W (fy, ..., f,)
trong A, tic la

Mwm:%m%wom.

GQi Lo,..
v6i 7 =0,...,n, dat

., L, 1 cac dang doc lap tuyén tinh cta z,...,2,. Dbi

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

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

(W (Fo, .-, Fo)| = CIW (fo, ..., fu)l.

2.2. Dinh 1y duy nhat

Cho D la mot siéu mit bac d trong P"(C) duge dinh nghia bdi da
thitc thuan nhat @Q bac d. Khi dé6

N4
Q(20,---,2n) = Z apzy® ...z,
k=0

trong d6 i+ +ig, =d vk =0,...,ngvang = (n:d) — 1. Ta ki
hiéu a = (aq, . . ., a,,) 1a vecto lien két v6i D (hodc véi Q).

Goi D = {D,...
@; 13 mot ho cac da thic thuan nhat trong Clz, . .

,D,} 1a mot ho cac siéu mat tuy y bac d va
., zn) bac d dinh
nghia D; d6i véi j = 1,...,q. Ho céc situ mdt D dugc goi la & vi

tri tong qudt doi vdi phép nhing Veronese néu ¢ > ng va dbi véi méi
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bo phan biét i1,...,4,,+1 € {1,...,q}, cic vecto a; , . .. ,a;, ., la doc
lap tuyén tinh.
Cho h 13 mot ham phan hinh, h dugdc goi 1a ham siéu viét néu

. TO<7n7 h)
lim sup
r—stoo loOgT

trong truong hop R = oo hodc

lim su To(r h) = 00
r—>Rp - log(RO - T’)

trong truong hop R < 4o0.
Cho f: A — P"(C) 1a mét dudng cong chinh hinh, ta ki hiéu

O(logr + log T¢(r)) néu R = 400
Oy(r) = 1 )
O(log 7 +logTy(r)) mnéeu R < 400
—r
khi r — R. Dudng cong chinh hinh f = (fy : -+ : f,) dugc goi 1a

duong cong siéu viét néu mot trong cdc ham f;,0 < j < n 13 mot
ham siéu viet. Trong trudng hgp nay ta c6 Of(r) = o(T¢(r)).

Cho D 14 mot siéu mat trong P"(C) bac d va @ 1a mot da thiic
thuan nhat bac d ciia n + 1 bién véi cac hé s6 trong C x4c dinh D,

ta dinh nghia

Es(D):={2€A[Qo f(z) =0 bb qua boi };
E¢(D) ={(z,m) e AxN| Qo f(z) =0 vaordg.s(z) =m}.

V6i D ={Dy,...,D,} 1a mot ho cac siéu mit, ta dinh nghia

E¢(D):= | J Ef(D) and E;(D):= | Ef(D).
DeD DeD
Dinh 1y 2.1. 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
mot ho gom q q = ng + 1 + 2nfl/d cac s1éu mat bac d ¢ v tri toA?ng
qudt doi vdi phép nhing Veronese trong P"(C) théa man f(z) = g(z)
vdi moi z € E(D) U FEy(D). Khi dé f = g.



15

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.



