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Mo dau

Mot trong nhiing ung dung sau sic cua 1y thuyét phan bé gié tri do R.
Nevanlinna xay dung 1a Van dé xac dinh duy nhat cho cac ham phan hinh
khac hang trén mat phing phiic C qua diéu kién anh nguoc cia tap hop diém.
Nam 1920, G. Pélya [65] chiing minh Dinh 1y 4 diém sau: Néu hai ham phdn
hinh khdc hdng f, g trén mdt phang phitc C c¢6 cing dnh nguoc ké cd boi

? o« N A oA N a 2,0 ~, N g N ’ 2
cua 4 diém phdn biét thi | = voi nhitng hang sé a, b, c, d nao doé thoa

cg+d
man ad — be # 0.

Nam 1926, R. Nevanlinna da chiing minh: Néu hai ham phdn hinh khdc
hdang f, g trén mdt phdang phitc C ¢6 cing dnh nguoc khong tinh boi cuia 5
diém phdn biét thi f = g. Ngay nay, két qua nay duoc goi 1a Pinh 1y 5 diém
Nevanlinna.

Cho dén nay, c6 hai huéng nghién citu sau day nham mo rong Dinh 1y 4
diém, Dinh 1y 5 diém.

1) Xét nghich anh riéng ré& ciia diém cho cdc ham va nghich 4nh cta siéu
phang, siéu mat cho cdc 4nh xa chinh hinh, véi cdc tinh huéng khong tinh
boi, co tinh bdi hoac tinh v6i boi bi chdn, trong cac truong hop phuc va
p-adic.

2) Xét nghich anh cua tap hop diém cho cdc ham va nghich anh clia tap
hop siéu phang, siéu mit cho cic 4nh xa chinh hinh, véi cdc tinh huéng
khong tinh boi, c¢6 tinh boi hoac tinh véi boi bi chan, trong cac truong hop
phuc va p-adic.

Hu6ng thit nhat 12 sy m& rong tu nhién cia Dinh 1y 4 diém va Dinh ly
5 diém. Két qua dau tién trong truong hop phitc thuoc vé H. Fujimoto [31].
Nam 1975, 6ng ching minh duoc: Néu hai dnh xa phdn hinh khdc hang
f,g: C™ — P"(C) c6 ciing dnh nguoc tinh cd boi ciia 3n + 1 siéu phdng
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J vi tri tong qudt trong P"(C) thi tén tai mot bién doi tuyén tinh xa dnh L
cia P"(C) sao cho L(f) = g.
Trong truong hop p-adic W. Adams va E. Straus [7] da nhan duoc két qua

sau tuong tu nhu Dinh 1y 5 diém cta Nevanlinna:

Pinh 1y A.[7] Gid sit f,qg la hai ham phdn hinh p-adic khdc hang sao
cho doi voi 4 gid tri phdn biét a1, as, a3,a4 ta cé f(z) = a; khi va chi khi
g(z)=a;,1=1,2,3,4.Khido f = g.

P.C. Hu-C.C. Yang [39], M. Ru [54] mé rong Dinh 1y A cho cic dudng
cong chinh hinh khong suy bién tuyén tinh. Cac 6ng da ching minh:

Pinh ly B. [39] Gia su f,g : C,— P"(C,) la hai duong cong chinh
hinh khong suy bién tuyén tinh, H;,1 < i < 3n + 1 la 3n+1 siéu phang
& vi tri tong qudt trong P"(C,) thod man f~'(H;)( f~'(H;) = 0 véi moi
i# g, fTUH;) =g Y (H) véimoii=1,...3n+1va f(z) = g(z) véi moi
z € 3@11 f~YH;). Khidé f=g.

Tir d6, Van dé xac dinh duy nhat theo hudng thi nhat duoc nghién ciu
lién tuc va manh mé véi két qua cua H. Fujimoto [32], [33], [34], M. Ru
[54], L. Smiley [59], M. Shirosaki [57], Tran Van Tan [ 62], P. C. Hu - C.
C. Yang [40], G. Dethloff - T.V. Tan [25], D.D. Thai - S. D. Quang [61], Z.
Chen - Y. Li - Q. Yan [20], P. D. Thoan - P. V. Duc - S. D. Quang [64]...

Cho f 1a ham phan hinh khac hang trén C U {oo}, ta dinh nghia

EF0(S) = U {(z,m) € CxN: f(z) = a v6i boi n va m = min(mg,n)}.

acsS

Trong trudong hgp my = oo(tuong ung my = 1), chiing ta viét
E¥(S) = E¢(S), (tuong ting E}(S) = E¢(S5)).

Ky hi¢u: P"(C) 1a khong gian xa anh n chi€u trén truong s6 phic C.
Puong cong chinh hinh f ladnh xa f = [f; : ... : fo1] : C — P*(C)
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VOi fi, ..., fos1 12 cac ham nguyén, khong c6 khong di€ém chung. Anh xa
F =01, far1) : C — C"" — {0} goi 1a mot biéu dién rit gon ca f.
NEu f = (fi, .o, fas1)s § = (g1, ..., gni1) 12 hai biéu dién rit gon cla f,
thi tén tai hAm nguyén c khong c6 khong di€ém sao cho f; = cg; v6i moi 1.
Néu f(z) = [c1 @ ... : ¢py1], 6d6 ¢y, ..., ¢yeq 12 céc hang s6 khong dong
thoi bang 0, thi f duoc goi 1a dudng cong hang.
Gia stt H 1a mot siéu phang ctia P"(C) dugc xac dinh bdi phuong trinh
F' =0, sao cho anh cua f khong chita trong H. Pat

Ef(H) = EFO}?(O), Ef(H) = EFOf(O)a
Ef(H,< k) ={z € C: F,f(z) = 0 khong tinh boi, v, §(z) < k}.

F. Gross [37] la nguoi khoi xudng huéng nghién citu thit hai. Nam 1977,
ong dua ra y tudng mdéi 1a khong xét anh nguoc cta céc diém riéng ré ma
xét dnh nguoc clia c4c tap hop diém trong C U {oo}. Ong dua ra hai cau hoi
sau:

1) Tén tai hay khong tap S cia CU {0} sao cho véi bat ky cdc ham phan
hinh f, g thoa man diéu kién E;(S) = E,(S5), tacéd f = ¢?

2) Ton tai hay khong hai tap {S1, 52} cia C U {oo} sao cho bat ky céac
ham phan hinh f, g thod man dieu kién E(S;) = E,(S;),i = 1,2, thi f = ¢?

Tap S thoda man 1) goi 1a tap xac dinh duy nhét (viét tat 1a URS).

Tuong tu S7, So thod man 2) goi 1a song xdc dinh duy nhdt (viét tat 1a
bi-URS).

Két qua dau tién thuoc vé F. Gross va C. C. Yang [38]. Nam 1982, hai
ong da ching minh tap S = {z € C : z + ¢* = 0}, c6 vo han phan tu, 1a
URS cho cdc ham nguyén.

Nam 1994, H. X. Yi lan dau tién dua ra URS hitu han ¢6 15 phan tu.
Nam 1998, G. Frank va M. Reinders, xay dung URS c6 11 phan tt.

Do6i v6i ham phan hinh p-dic, nam 1999, P.C. Hu-C. C. Yang [40] xay



dung URS c¢6 10 phan tir.

Poi v6i cau hoi tht hai cua F. Gross, nam 1998, A. Boutaba - A.
Escassut [19] chi ra ton tai cac cap bi-URS cho cac ham phan hinh dang
({z1, ..., 20}, w) v6i moi n > 5. Cho dén nay, cac tap bi-URS t6t nhit 1a
dang ({z1,...,2,},w) v6i moi n > 4 thuoc vé Ha Huy Khodi-Ta Thi Hoai
An [45].

Cho dén nay, da c6 nhiéu két qua sau sic theo hudng thit hai nhu cua G.
Frank - M. Reinders [30], H. Fujimoto [34], C. C. Yang - X. Hua [67], H.
X. Y1 [68], Mues E. - Reinders M. [51], A. Escassut - L. Haddad - R Vidal
[28], Ha Huy Khoai - T. T. H. An [44], [45], W. Cherry- C. C. Yang [24], Ta
Thi Hoai An [8], T. T. H. An - J.T.Y.Wang - PM.Wong [10], [11]...

Theo hai huéng nghién cttu noi trén, trong ludn 4n nay ching to1 xét cac
van dé sau:

Gia stt Hy, ..., H, 1a c4c siéu phang & vi trf téng qudt trong P", k;, ..., k,
1a cdc s0 nguyén duong. Goi A 1a tap cac duong cong chinh hinh khédc hing
tr C t6i P"(C), f,g € A, thoa man cac di€u kién sau:

V)E;(H;, < ki) = Ey(H;, < k),
q
2)f = g trén UFf(Hi, < ki) véimoii=1,..,qvage A,
i=1
Vén dé 1. Tim mai lién hé gitta ¢ v6i k; van dé #A = 1.

Van deé 2. Tim siéu mat X trong P"(C) sao cho néu E¢(X) = E,(X) thi
f=g.

Van de 3.

3.1. Tuong tu Van dé 1 va Vén dé 2 trong truong hop p-adic.

3.2. Tuong tu Dinh 1y 4 diém, Dinh 1y 5 diém va thiét 1ap bi-URS cho
truong hgp p-adic nhiéu bién.

Trong cac van dé trén, néu sd ¢ va bac cua siéu mat cang nho, 16p xac
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dinh cac siéu mat cang rong thi két qua tim dugc cang c6 y nghia.
Dai v6i muc tiéu di dong va f,g : C™ — P"(C) la anh xa phan hinh
khdc hang: Gid sit {a;}i_, la cdc dnh xa phdn hinh tir C™ vao P*(C) ¢ vi tri

tong quat sao cho a; la nhd doi voi f, (f,a;) Z 0,1 =1, ..., q va thod man:

p<m-2(1<i<j<q)},

a) dim{z € C"|(f,a;)(z) = (f,a;)(z) =

0
b) min(v(f,aj)ﬂ d) - min(”(g,aj)a d)a 1<y <q
q

c) f(z)=g(z) trén U{z e C"|(f,a;)(z) = 0}.

i=1
Nam 2007, Z. Chen - Y.Li - Q.Yan [20] da ching minh: Néu ¢ = 4n? + 2n
van>2thi f=g.

P. D. Thoan - P. V. Duc - S. D. Quang [64] di chiing minh: Né&u
q=4n*>+2n—2(d— 1) thi f = g, 6 d6 d = min{d,n}, véi d 1a so6
nguyén duong cho trudce.

Da6i v6i muc tieu c6 dinh va f,g : C— P"(C) la hai duong cong
chinh hinh khong suy bién tuyén tinh: Gid sit {H;}_, la cdc siéu phdng
& vi tri t16ng qudat trong P"(C) thod man f~(H;) ([~ (H;) = 0 véi moi
i # 5, [TYH;) = g Y(H;) véimoii = 1,....,q va f(z) = g(z) véi moi
z € .LqJ Y H;).

Nim 1983, L.Smiley [59] chiing minh, néu g — 3n + 2 thi f = g.

Nam 2009, Z. Chen - Q.Yan [21] ching minh, néu ¢ = 2n + 3 thi f = g.

Trong Van d¢€ 1 ctia luan dan duoc ching t6i xét cho cdc dudng cong chinh
hinh khdc hang v6i muc tiéu cd dinh, khong cén gia thiét a), va tir d6 suy ra
duoc Pinh 1y 5 diém cua Nevanlinna, két qua cua L.Smiley. Ching t6i chon
cach ti€p can khic cac tac gia trén. Chung toi cai tién Dinh 1y chinh thit 2
cta E. I. Nochka d6i v6i duong cong chinh hinh k- khong suy bién tuyén
tinh dé dua ra cdc udc lugng gita cac ham dac trung thong qua uSc luong
gitta ham dac trung v6i ham dém, nho dé ching t6i nhan duoc Pinh 1y sau:

Pinh 1y 1.2.3. Gid sit f,g : C — P"(C) la hai duong cong chinh hinh



khdc héng, ki, ..., k, € N*va Hy, ..., H, la cdc siéu phdng ciia P"(C) & vi
tri tong qudt, f(C) ¢ H;, g(C) ¢ H;,i=1,...,q. Gid sit

)
F:) = o(2) vaimoi =€ UTy(Hi < k)vaz e UB,(Hi< k). (19

Néu q > 2n? —|—n—|—1—|—2

k thing.

Trong Dinh 1y 1.2.3, them gié thiet E;(H;, < ki) E;(H;, < k;) = 0,
véi moi 1 < @ # ] < q, ching t6i nhan duqc Hé qua 1.2.4 noi rang:

Néu q>3n—|—1+2 thifzg.

1k +
T Hé qua 1.2.4, nhan dugc két qua cua L.Smiley khi cho k; — oo, va

nhan dugc Dinh Iy 5 diém ctia R.Nevanlinna khi k; — oo van = 1.

St dung B3 dé 1.2.2 két hop B6 dé Borel chiing t6i nhan dugc Dinh 1y duy
nhat cho cdc duong cong chinh hinh khong suy bién dai s6 ma gia thi€t xuat
hién anh nguoc tinh ca boi cua siéu mat Fermat va anh ngugc khong tinh
boi clia ho cdc siéu phang & vi tri téng quét (Dinh 1y 1.3.4), & d6 (1.5) trong

¢ _
binh 1y 1.2.3 dugc thay boi f(2) = g(z) véimoi z € |J E¢(H;, < ki).
i=1

M. Shirosaki 1a ngudi diu tién xem xét Van dé 2. Trong [56], [57], 6ng
st dung hai Dinh ly chinh va dua ra hai I6p siéu mat xac dinh duy nhit cho
cac duong cong chinh hinh khong suy bién dai so.

Khi nghién cttu Van dé 2 chiing t6i khong st dung truc ti€p hai Dinh Iy
chinh ma dung hai ki€éu B6 dé Borel dé xét su suy bién cia dudng cong chinh
hinh. Tir d6 dua Van dé 2 vé viéc xét tinh duy nhét nghiém phan hinh cta
phuong trinh ham. Két qua ching t6i nhan duoc 1a hai 16p da thiic duy nhat
va siéu mat xac dinh duy nhat cho cac duong cong chinh hinh khong suy
bién dai s6 (DPinh 1y 1.3.9, Dinh 1y 1.3.10).

Chon e N, n>2m—+9, (n,m)=1,m > 2, P(z) = 2" —a;z2" "™+ b;,
0#a;,b €C,i=1,2,..,svab? # b;-lbfi VOi ¢ # j, 1 # [. Xét cac da thic



thuan nhat sau:

~

— _ n n—m . m
Qi = Pi(2i, z41) = 2] — a;z) "2l F bzl i = 1,2,

va: Poa=Ql+ .. +Q% d>(25s—1). (1.11)
Khi d6, P, 4 1a da thic thuan nhét bac nd cé hé so6 thuoc C.

Pinh ly 1.3.9. Gid si f,g : C — P*(C) la hai duong cong chinh
hinh khong suy bién dai s6 va X la mot siéu mdt cua P*°(C) xdc dinh boi
Pii14=0.Gid sitrang E¢(X) = E,(X). Khi do f = g.

Siéu mit dugc xéc dinh trong Pinh 1y 1.3.9, téng quat hon va c6 bac nd,
d > (2s — 1)? nhé hon bac cha cdc siéu mat dugc xdc dinh béi M. Shirosaki
[56], [57].

Khi giai quyét Van dé 3.1, ching t6i cai tién Dinh 1y chinh thi hai trong
truong hop p-adic cho cac duong cong chinh hinh £-khong suy bién tuyén
tinh (B6 dé 2.2.2) dé dua ra cic u6c luong gifta cdc ham do cao thong qua
udc lugng gitta ham nay v6i ham dém. Két qua ching t6i nhan dugc la Dinh
ly 2.2.3, tuvong tu Dinh 1y 1.2.3 nhung dugc xét trong trudng hop p-adic,
tuong tu két qua cua Adams-E. Straus [7], M. Ru [54], P.C. Hu-C. C. Yang
[39] d6i v6i cac duong cong chinh hinh p-adic.

St dung B6 dé 2.2.2 va Dinh ly khong diém Hilbert [66], ching toi nhan
duoc Dinh 1y 2.2.7 ndi rang, v6i gia thiét cua Dinh 1y 2.2.3, thém diéu kién
f, g c6 chung anh nguogc tinh ca boi cﬁa n+1 siéu mat bac d & Vi tri tong quat,

va dieu kién f(z) = g(z) v6i z € UEf( <ki)vaze UE( < k)

=1
cua Dinh 1y 2.2.3 thay boi f(z) = g(z) véi z € UEf( < k;), ta ciing
dugc f = g. Trong truong hop phic chua cé két qua tuo‘ng tu Dinh 1y 2.2.7.

Chd y rang Dinh ly chinh thit hai trong truong hop p-adic khac truong
hop phic, va s6 ¢ trong Dinh 1y 2.2.3 nho hon trong Pinh 1y 1.2.3.

Chung t6i st dung hai Dinh 1y chinh trong trudng hop p-adic dé xét su
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suy bién cua dudng cong chinh hinh, tir d6 dua van dé€ nghién citu vé van dé
duy nhat nghiém phan hinh cua phuong trinh ham p-adic. K&t qua, ching toi
nhan duoc 1a hai 16p siéu mat xac dinh duy nhat cho cac duong cong chinh
hinh p-adic khong suy bién dai s6 theo huéng tra 16i cau hoi thi 2 cua F.
Gross trong truong hgp p-adic (Pinh 1y 2.3.3, Dinh 1y 2.3.4).

C6 hai huéng giai quyét Van de 3.2:

Huéng thit nhat: St dung nhét cét thich hgp, chuyén ham p-adic nhiéu
bién vé€ ham mot bién, nho' dé6 nhan dugc Ménh dé 3.3.2, ndéi rang Da thiic
P(z) € Cylz| la da thitc duy nhdt (tuong iing, da thiic duy nhdt manh) cho
cdc ham phdan hinh trén C, néu va chi néu né la da thitc duy nhdt (tuong
ting, da thitc duy nhdt manh) cho cdc ham phdn hinh trén C'. Tu d6, thu
duoc cac két qua doi véi da thic duy nhat trong truong hgp nhi€u bién, khi
da biét két qua trong truong hop mot bién. Nho d6, nhan duoc cac Dinh ly
3.3.3, Dinh 1y 3.3.4. D6i v6i huéng thit nhat, nhan xét va két qua cua phan
bién la thuc su cé y nghia. Phan bién ciing néu y tudng cho tac gia ching
minh Ménh dé 3.2.5 la tuong tu Ménh dé 3.3.2, nhung dugc xét doi véi tap
xac dinh duy nhat. Tir d6, nhan dugc DPinh 1y 3.2.7, Dinh 1y 3.2.8.

Huéng thit hai: Thi€t 1ap Dinh ly chinh thit 2 cho cdc ham phan hinh
p-adic nhiéu bién (Dinh 1y 3.4.2). St dung Dinh 1y 3.4.2 véi cac k§ thuat
danh gia gita ham d6 cao v6i ham dém khong tinh boi, cung viéc st dung
cac k¥ thuat chitng minh trong [45], ching t6i cling nhan duogc cdc Dinh 1y
3.2.7, Dinh 1y 3.2.8, Dinh ly 3.3.3, Dinh ly 3.3.4 néi trén.

Dinh 1y 3.2.7 n6i rang: Hai ham phdn hinh khdc hdng trén C, trung
nhau, néu chiing cé chung dnh ngugc khong tinh boi cia 4 diém phdn biét.

Dinh 1y 3.2.8 cho thdy: Hai ham phdn hinh khdc hang trén C,' tring
nhau, néu chiing ¢6 chung dnh nguoc tinh cd boi riéng ciia 3 diém phdn biét.

Dinh 1y 3.3.4 va Dinh 1y 3.3.5 1an luot 1a diéu kién du cua 16p da thic
duy nhat manh va bi-URS cho cdc ham phan hinh p-adic nhi€u bién dang
<{a1, ey g ) {u}), véimoi ¢ > 4vau e C,.
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Luan an duoc chia thanh ba chuong cung v6i phan mé dau, két luan va
68 tai liéu tham khao.

Chuong I: Chiing t6i nghién ctu Véan dé 1, Van dé 2. Noi dung duoc viét
dua trén bai bao [15]. Cac két qua chinh ctua chuong la: Pinh 1y 1.2.3, H¢
qua 1.2.4, Dinh 1y 1.3.4, Dinh 1y 1.3.6, DBinh 1y 1.3.9, Dinh 1y 1.3.10.

Chuong II: Ching t6i nghién ctu Van dé 3.1. Noi dung duoc viét dua
trén bai bao [13]. Cac két qua chinh cta chuong la: Pinh 1y 2.2.3, Dinh ly
2.2.7, binh 1y 2.3.2, Dinh ly 2.3.3, Dinh 1y 2.3.4.

Chuong III: Chiing t6i nghién cttu Van dé 3.2. Noi dung duoc viét dua
trén bai bao [14], [27]. Cac két qua chinh ctia chuong la: Pinh 1y 3.2.7, Dinh
1y 3.3.4, Dinh 1y 3.3.5.

Céc két qua trong luan an dugc bdo cdo tai cac Hoi nghi: Hoi nghi quoc
t€ vé 1y thuyét s6 va cdc van dé lién quan, Vién Toan hoc, 12-2006; Dai
s0-Hinh hoc-Topd, Vinh 12-2007; Pai hoi Toan hoc Toan quoc, Quy Nhon
8-2008; Dai s6-Hinh hoc-Topo, Hu€ 9-2009; Hoi nghi Nghién cttu sinh Vién
Toan hoc 2006, 2007, 2008.

Luan 4an dugc hoan thanh dudi su huéng dan khoa hoc ctia GS. TSKH.
Ha Huy Khodi va TS. Vi Hoai An. Trudc tién, tic gia luan an xin bay to
1ong biét on sau siac dén GS.TSKH. Ha Huy Khodi da dat ra huéng nghién
ctu cho dé tai luan an. Tac gia xin bay to 1ong biét on chan thanh dén TS.
Vii Hoai An, ngudi da goi y vé cach thic giai quyét cac Van dé va gitp do
khoa hoc trong nghién cttu ma tién si danh cho tic gia.

Tac gia xin dugc tran trong cam on Ban Lanh dao Vién Toan hoc - Vién
khoa hoc va Cong nghé¢ Viét Nam, Trung tdm dao tao sau dai hoc - Vién
Todn hoc da tao nhitng di€u kién thuan lgi nhat cho tdc gia trong qud trinh
nghién ctu tai Vién.

Tac gia xin chan thanh cam on GS. William Cherry vé nhiing bai giang

b6 ich ctia Gido su danh cho nhém nghién citu chiing toi tai Vién Todn hoc.
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Tac gia xin chan thanh cam on GS.TSKH. Lé Tuén Hoa, GS.TSKH. Nguyén
Tu Cuong, GS.TSKH. Nguyén Xuan Tan, PGS. TS. Ta Thi Hoai An, TS. Vi
Thé Khoi va cac Gido su, cdc Nha toan hoc thudc phong Giai tich, phong To
po - Hinh hoc, phong Ly thuyét s6 thudc Vién Todn hoc-Vién KHCN Viét
Nam da gitp do va chi bao tan tinh cho tic gia nhitng thic mac khoa hoc
trong qua trinh nghién cttu. Xin cam on TS. Ha Tran Phuong, TS Lé Thanh
Hug¢, NCS Thuy Quynh va cdc ban cung nghién cttu sinh trong Vién Toan
hoc, da danh cho tac gia nhiing tinh cam va su dong vién gilip d& quy bau.

Té4c gia xin cAm on Ban Gidm hiéu trudng Cao dang su pham Hung Yén,
cac dong nghiép trong Phong Dao tao Trudng Cao diang su pham Hung Yén
da tao nhiing diéu kién thuan loi cho tac gia vé thoi gian, tinh than ciing nhu
vat chat va dong vién dé tic gia hoan thanh luan 4n nay.

Tac gia xin glri nhitng 10i cam on sau siac dén Co Dinh Thi Ciic, nguoi da
tao rat nhi€u thuan loi vé tinh than cho tdc gia trong thoi gian hoc tap.

Cuoi cung, luan dn nay dugc dang tang bo me, cic anh chi em trong dai
gia dinh than yéu, ting vo va hai con yéu dau, nhiing ngudi da chiu nhiéu
khé khan va danh hét tinh cam yéu thuong, dong vién tac gia hoan thanh

nhiing nghién cttu cua minh.
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Chuong 1

DPinh ly duy nhat cho cac duong cong
chinh hinh phirc

Nam 1926, R. Nevanlinna dua ra hai dinh ly chinh cho cdc ham phan hinh
ma tng dung ctia chiing 12 Dinh 1y 5 diém.
Nam 1933, H. Cartan m& rong két qua cua R. Nevanlinna cho cac duong
cong chinh hinh khong suy bién tuyén tinh.
Nam 1983, E. I. Nochka da m& rong két qua ctia H. Cartan cho cac duong
cong chinh hinh k-khong suy bién tuyén tinh tit C — P"(C).
Nam 1983, L. Smiley [59] dua ra tap xdc dinh duy nhat cho cac duong
cong chinh hinh khong suy bién tuyén tinh.
Nam 2005, J. Noguchi nhan dugc mot kiéu ctia Dinh 1y E. I. Nochka cho
cac anh xa phan hinh tt C" — P"(C).
Trong chuong nay, chiing toi nghién cttu Véan dé 1, Van dé 2. Noi dung
clia chuong nay dugc viét dua trén bai bao [15]. Cu thé:
1. Tim g siéu phang & vi tri tdng quét dé tir d6 xac dinh duy nhat dudng
cong chinh hinh khdc hang bdi anh nguoc khong tinh boi.
2. Tim siéu mat X dé tir d6 xdc dinh duy nhit dudng cong chinh hinh
khong suy bién dai s6 boi anh nguogc tinh ca boi.
Chiing t6i dua ra mot s6 dinh 1y duy nhat cho cac duong cong chinh hinh
khéc hing. Day Ia twong tu Dinh ly 5 diém, két qua ctia L.Smiley [59], cai
tién két qua ctia Z. Chen - Y. Li - Q. Yan [20] (Pinh 1y 1.2.3, Hé qua 1.2.4).
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Chiing t6i dua ra hai 16p da thic duy nhat va siéu mat x4ac dinh duy nhat
cho cac duong cong chinh hinh khong suy bién dai s6 theo huéng tra 16i Cau
hoi cua F. Gross, va cai ti€n két qua ciia M. Shirosaki [57], [56] (Dinh 1y
1.3.9, Dinh ly 1.3.10).

1.1 Mot so khai niém.

Cac khai niém: Duong cong chinh hinh f, biéu dién rit gon ]?cﬁa f,
dudng cong hing, E;(H), E;(H), E;(H, < k) dinh nghia nhu phan m& dau.

Dinh nghia 1. Haim chinh hinh trén toan mat phang phitc C duoc goi 1a ham
nguyeén.
Gia st f 1a ham nguyén khong dong nhét khong trén C, v6i mdi a € C,

ky hiéu v¢(a) 1a bac cla f tai diém a, nghia la
f(2) = (z = )" “g(2),

& d6 g(z) 1a ham chinh hinh trong mét lan can cta a va g(a) # 0.
Cho k£, 1a cac sO6 nguyén duong va r > 1.
vf(z) néu ve(z) <k,

1)HMn@%;C»Nxaxmmb&ifﬁa——{o fu vr(2) > b
nceu vrlz > K.

s <k <k <k <k
va n? (r) = Z v? (2), n; (a,r) = n?_a(r).

|z|<r
r <I€
ny (a,x
Nﬁ@m:/4gflm,me:N§@m,
1

Tk

n; ¢ (a, x)dx

fok(a,r) :/—l’f( " ) , 60.d6 nfjlf(a,r) = Z min {vﬁ“a(z),l}.
1 |2l<r
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&1 >k
2) Ham v7* : € — N xdc dinh boi v7"(z) = {“f (2) néuvy(z)

0 néu vs(z) < k,

va n;k(r) Z v?k(z), n?k(a r) = n?ka(r)
|2|<r

n7k(a, x
N7*a,r) = / Lda:, N7*(r) = N7*(0,7),

T
1
nk(a,r
N;f(a,r) :/#dﬂc §d6 nyf(a,r) me {v7t,(2),1}.
1 |2|<r

Dinh nghia 2. [53] Gia st N > n, va ¢ > N + 1. Ho siéu phéng phan biét
{Hj}gzl cua P"(C) dugc goi l1a ¢ vi tri N con téng quit néu N + 1 siéu
phang bat ky ctia {Hj, ..., H,} ¢6 giao bing réng.

Ho {H;}%_, & vi tri n con tong quét goi don gian 1a & vi trf tong quat.

Pinh nghia 3. Mot duong cong chinh hinh f : C — P"(C) dugc goi
1a khong suy bién dai s6 (khong suy bién tuyén tinh) n€u khong ton tai da
thic thuan nhat P (dang tuyén tinh F) cia cac bién zy,..., 2,1 sao cho
P(f) =0, (F(f) =0).

Néu anh cta f chita trong mot khong gian con tuyén tinh m-chi€u nhung
khong chita trong khong gian tuyén tinh nao cé s6 chiéu nho hon m cla
P™(C) thi f duoc goi 1a m-khong suy bién tuyén tinh.

Chu y: Néu m = n thi f goi la duong cong khong suy bién tuyén tinh.

1.2 Pinh Iy duy nhat cho cac duong cong chinh hinh khac
hang

Dé don gian, tir day dén cudi chuong ta luon gia st f,g : C — P*(C)
12 hai dudng cong chinh hinh c¢6 biéu dién it gon tuong ting 1a

F=ft- s fas1) = (g1, - gur1), hodc f,g : C — P*(C) c6 biéu
dién rit gon tuong tng 1a f = (f1,..., fur1), § = (g1.- - - Gss1)-
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DPinh nghia 4. Ham dac trung cta duong cong chinh hinh
f: C — P"(C) c6 biéu dién riit gon 1a f= (f1, .., far1) xac dinh boi

2

1 ~ ~
15(r) = 5 [ Yog | Fre®)l1d0 —tog | FO)|.

0

Al = (AP + et )

Gia sit H 1a mot siéu phang ctia P"(C) dugc xac dinh bdi phuong trinh

o do

F =0, sao cho anh ctua f khong chia trong H. Dat

Tf(H> 7“) - TFof(r)7 Nf(H7 T) - NFof(T)7 Nk,f(H7 T) - Nk,Fof(T)a
N (H,r) = N5 o(r), Nif (H,r) = N7J (7).

Pinh 1y 1.2.1. Gid sit f : C — P"(C) la duong cong chinh hinh m-khong

suy bién tuyén tinh, Hi, ..., H, la cdc siéu phang cia P"(C) J vi tri tong

qudat sao cho f(C) ¢ H;, j=1,...,q. Khi do

(g —2n4+m —1)Ty(r) < Z Ny s (Hj,r) + Sp(r),

j=1

0 do S¢(r) = o(T¢(r)) voi moi v ngoai mot tdp c6 do do Lebesgue hitu han.

Chiing minh. Goi C"*' 1a khong gian véc to d6i ngau clia khong gian véc

to C"1. V6i mbi a = (o, ..., apyy) € CF1, dat:
< fra>=afi+ ...+ apr1fos-

Do f la duong cong m-khong suy bién tuyén tinh, nén luén tim duoc
co sé € = {e1,...,enq1} clia C"" sao cho €49, ...,6041 12 cO & cla
Elf] = {a e C™ < f,a >=0}.

Goi e = {e1,...,e,11} 12 co 86 d6i nglu cua e, V 1a khong gian véc to
sinh bdi e = {ey,...,em+1}, P(V) 1a khong gian xa anh dugc xdc dinh boi
V, va g la dudng cong chinh hinh khong suy bién tuyén tinh tir C dén P(V)
v6i biéu dién riit gon § = (< f,e1 >, ..., < [, Eme1 >).
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Gia st H; dugc xdc dinh boi phuong trinh

a; = ajr1+...+taj;, v, =07=1..4¢q

bat
n+1 n+1
bj = E <ej,a; >¢€ = E ajrer,J = 1,...,q,
i=1 k=1
m-+1 m-+1

= Z < ei,bj > &, = Zajksk,j =1,...,q.
=1 k=1

Ldy n + 1 véc to bat ky clia ho {c;}j_; trong Cn*1". Khong giam téng
qudt, gia st 1a {c;}71; va x bat ky trong V* C C+1, thi

m~+1
T= zpep. (1.1)
k=1
Vi {H;}5_, 6 Vi tri tong quat, nén {b; }521 12 co sO cua C"*1", suy ra
n+1 n+1 n+1 n+1 n+1
5 SIS S5 SUIRES ) STESENCE
j=1 k=1 k=1 j=1

Tir (1.1), (1.2) suy ra

n+1
Tp = Zyjajk =0,k=m-+2,...n

Thay vao (1.2) ta duoc

m—+1 n+1 n+1 m-+1 n+1
= 5 E Yj@ikEr = E Yj E Ajk€r = E Y;Cy.
k=1 j=1 j=1 k=1 j=1

Khi dé, {cj}glill 1a he sinh ctia V*, do d6 {c;}9_; xdc dinh ho siéu phang
{X;}i_, 6 Vi tri n con tong quét trong P(V). Ap dung Dinh Iy 3.1 [53], ta c6

q
(q=2n+m—1DTy(r) <> Nyl Xj,r) + Sy(r). (1.3)
j=1
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Mat khéc,
Ty(r) = Ty(r)+O(1), Sy(r) = Sg(r), Nis(Hj,r) = Nimg(X;,7)+O(1).

Thay vao (1.3) ta duoc

q

(q—2n+m—1)T¢(r) <Y N s(Hj,r) + Sp(r).

j=1
Dinh ly 1.2.1 dugc ching minh. O
B6 dé 1.2.2. Gid sit f : C — P*(C) la duong cong chinh hinh m-khong

suy bién tuyén tinh, ki, ..., k, € N* va Hy, ..., H, la cdc siéu phdng ciia
P"(C) & vi tri tong qudt. Gid sit rang f(C) ¢ H;, i=1,...,q. Khi dé

g q
(Z%—%Hrm—l)ff Z 1 ;l}(H r)+ Sg(r).

=1 Z:l

0 do S¢(r) = o(Ty(r)) véi moi r ngoai mot tdp c6 do do Lebesgue hitu han.

Chitng minh. Lady H;, € {Hy,...,H,} va k; € {ky,..., k,}, tacé

N g (Hi,r) = N3 (Hyyr) + NS (H,r)
ki <k,
= N\ H
kz—f-l m,f
k.

an W(H;,r) +
i+ 1
k.

1 <k1 >k‘i
(H T) —+ mNm’f<HZ,7“) —+ der(Hi,’l")

Ny (Hi )+ NN (Hi,r)

7

m
ki+1

<

% 5

7 ) m

5

Mat khéc ta c6
Ni(Hi,r) < Tp(r) + O(1).

Do do6
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Vay
q q kz <
; Non g (Hi,1) < ;kﬁ—l ~h(H,, 1Tf(7~)+0(1).
(1.4)
Tir Dinh 1y 1.2.1 va (1.4), ta nhan dugc B6 dé 1.2.2. O

Pinh 1y 1.2.3. Gia su f, g : C — P"(C) la hai duong cong chinh hinh khdc
hdng, ki,...,k, € N*va Hy,..., H, la cdc siéu phang ciia P"(C) & vi tri
tong qudt, f(C) ¢ H;, g(C) ¢ H;, i =1,...,q. Gid sit rang

f(z) =g(z) voi ZEUEf i < vazEUE < k). (1.5)

=1

Néu q > 2n? +n+1+z thifzg.

k
Chitng minh. Gia st nguoc lai f ;é g, khi d6 ton tai h,l € {1,...,n+ 1},
h # 1, sao cho f,g; — fign Z 0. Vi f, g 1a cdc duong cong chinh hinh khac
hang, gia st f 1a k- khong suy bién tuyén tinh va g 1a m- khong suy bién
tuyén tinh. Tir B6 dé 1.2.2 va (1.5) ta cé

q
(Z—kll;_lr_—lkl —2n+/€—1>Tf(fr’)

ki

< N3 (Hi,r) + Sg(r)

2
+

i+ 1

kk;

(]

/N

W
. . —
I < )

— —

Nf;fi(Hi, r)+ S(r)

>
+

1

< anfhgz—fzgh(r) + Sf(r)
< kn(Ty(r) + Ty(r)) + Sy(r).
Vay
(1-2-1-32 7 il VT4(r) < kn(Ty () + Ty(r)) + () (L6)
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Tuong tu ta co

(4=20=1= 37 77 +m) Tylr) < mn(Ty(r) + Ty(r) + 55(r)

1=1

(1.7)

Khong giam tong quat, ta gia st 1 < m < k < n. T (1.6) va (1.7) ta c6

(q —2n—1-— 21: kli 1 +m)Tf(7“) S kn(Tr(r) +Ty(r)) + Se(r),

(4= 20— 1= 30 s )Tyl < mnlT0) + 3, (r)) + ()

1=1

L4y téng cdc bat dang thic trén ta duoc

<q—2n—1—; i i 1 +m—kn—mn> (Tf(r)JrTg(r)) < Sp(r)+S,(r)).

Tu d6 ta nhan duoc

T+ 1
Xét
1
go(k,m):k(—zk' 1—n)+(1—n)m—|—q—2n—1.
i=1 it
¢ 1 .
TfIl<m<k<n,—zk+1—n<O,1—n<0végiéthiét
22 1 ¢ nz—l 7
> ta co
q>2n*+n+ +;ki+1,aco
"~ on
<P(k7m)Z@(n,n):q—QnQ—n—l—ZkiJrl>O.

1=1

Ta nhan duoc mau thuan, vy f = ¢. Dinh 1y 1.2.3 dugc chiing minh. O
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Trong Dinh 1y 1.2.3, them gia thiet E;(H;, < k;) N E;(Hj, < kj)
v6i moi 1 < ¢ # j < ¢. Ly luan tuong tu (1.6), ta co

I
=

q

<q —2n—1-— Zl /@]j- 1 + kz)Tf(r) S k(Ty(r) +Ty(r)) + Se(r).

Bang phuong phédp ching minh tuong tu Dinh 1y 1.2.3, ta nhan duoc:

Hé qua 1.2.4. Gid sit f,g : C — P"(C) la hai duong cong chinh hinh khdc
hing, k, ..., k, € N* va Hy, ..., H, la cdc siéu phang ciia P"(C) & vi tri t6ng
qudt sao cho f(C) ¢ H;, g(C) ¢ H;,i=1,...,q.Gid su

ﬂEf =0 voimoi 1<i+#j<yq,

q
f(z)=g(z) voi z € UEf H;, < kj)vaze UE (H;, < k;). (1.8)
1=1 i=1

Néu q>3n+1+zk thifzg.

Nhan xét 1. Tir Hé qua 1.2.4 ta nhan dugc Dinh Iy 5 diém ctia R .Nevanlinna
khi cho k; — oo van = 1, dugc két qua cua Smiley [59] khi cho k; — oc.

1.3 Tap xac dinh duy nhat cho cac duong cong chinh hinh
khong suy bién dai so

Pinh nghia 5. Mot da thitc khac hang P(z) € C[z] duge goi 1a da thitc duy
nhdt cho cdc ham phdn hinh trén C néu v6i moi cap ham phan hinh f, g khac
hang trén C thoa man di€u kién P(f) = P(g) tacéd f = g.

Tuong tu, da thiic khiac hang P € C|[z] dugc goi 1a da thitc duy nhdt manh
cho cdc ham phdn hinh néu v6i moi f, g 1a cdc ham phan hinh khéic hang
trén C va hang s6 ¢ # 0 thoa man P(f) = cP(g),tacé f = g.

Pa thitic duy nhat (tuong tng, duy nhat manh) déi véi cac ham phan hinh
p-adic viét tat 1a UPM (tuong ting, SUPM).
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DPinh nghia 6. Mot da thitc thuan nhat P clia cac bién zq, . . ., 2,41 1a da thiic
duy nhdt doi voi cdc duong cong chinh hinh khong suy bién dai s6 néu véi
moi dudng cong chinh hinh khong suy bién dai s6 f,g : C — P"(C) c6
biéu dién it gon tuong tng 13 f va § thod man diéu kién P(f) = P(3) ta
co f=g.

Tuong tu, ta cling goi da thic thuan nhat P cua cac bién z1, ..., z,.1 lada
thitc duy nhdt manh doi voi cdc duong cong chinh hinh khong suy bién dai s6
néu v6i moi dudng cong chinh hinh khong suy bién dai s6 f, g : C — P"(C)
¢6 biéu dién rat gon tuong tng 1a f,§, va hing s6 ¢ # 0 thoa man diéu kién
P(f) = cP(g)tacé f =g.

Da thitc duy nhdt (tuong ting, duy nhdt manh) cho cdc duong cong chinh
hinh khong suy bién dai so viét tat 1a UPC (twong ting, SUPC).

Pinh nghia 7. Siéu mat trong P"(C) dugc xac dinh béi phuong trinh

2+ ...+ 22, = 0 dugc goi la siéu mat Fermat.

Pinh ly 1.3.1. [67] Cho 0 # a,b € C, m,n € N*, (n,m) = 1, m > 2,
n>m+ 1. Khidéo P(z) = 2" —az""™+bla UPM.

Sau day la hai dang phat biéu ctia B6 dé Borel phiic.

B6 dé 1.3.2. [36] Gid si fi1,..., foi1 la cdc ham chinh hinh khong dong
nhdt khong thod man diéu kién f& + ...+ f., = 0. Néu d > n? thi véi méi
i€ {l,...,n+ 1}, ton tai j # i sao cho f; = c;jf;, d do c;j la hang so khdc
khong.

B6 dé 1.3.3. [58]. Cho D;(x1,...,x41) la cdc da thitc thudn nhdt bdc g;,
1 < i < s+ 1. Gid su téon tai mot duong cong chinh hinh f : C — P5(C)
sao cho dnh cua [ nam trong duong cong duoc xdc dinh bdi

s+1 s+1

fof‘hDi(xl, X)) =0, vad > s>+ Zqi.
i=1 i=1
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. s , - d—q d_Qs
Khi dé cdc da thitc x5, *Da(x1,...,Te41), ..., Tgy " Doy1(21, ..., Toy1) phu

thudc tuyén tinh trén dnh cua f.

Tiép theo ching t6i dua ra Pinh 1y duy nhét cho ciac duong cong chinh
hinh khong suy bién dai s6 ma trong gia thi€t xuit hién anh ngugc tinh ca
boi clia siéu mat Fermat va 4nh nguoc khong tinh boi clia ho cic siéu phang

& vi tri tdng quat.

Pinh ly 1.34. Gid su f,g : C — P"(C) la hai duong cong chinh hinh
khong suy bién dai so, X la siéu mdt Fermat bdc d, H,, ..., H, la cdc siéu
phdng & vi tri tong qudt trong P"(C). Gid sit rdng

B(X)=E(X),

f(z) =g(2) véimoi z € |J E¢(H;, < k).

=1

q n
Néuqg>2n>+n+1+
4 izzlk‘i—l-l

vad>(2n+1)?thi f=g.

Chitng minh. Gia st nguoc lai f # g, khi dé ton tai [, € {1,....,n + 1},
| # j, sao cho fig; — figr # 0. Tu Ef(X) = E,(X) suy ra ton tai ham
nguyén h sao cho
fit ot fi =gl + -+ gi)-
Piatl = e, h; =lg;,i =1,...,n + 1. Khi d6 ta c6
d

d d d

Do f, g khong suy bién dai s6 va d > (2n + 1)? va theo B6 dé 1.3.2, v6i mbi
te{l,...,n+1}tontai s € {1,...,n+ 1} sao cho

ft = Ctshs, 6do 0 7£ Cts € C.
Do d6

Ty(r) = Ty(r) + O(1). (1.9)



22

Vi f 1a duong cong chinh hinh khong suy bién dai s6 nén f khong suy bién
tuyén tinh. Tuong tu (1.6) trong Pinh 1y 1.2.3 v6i k = n ta c6

q

(q —-n—1- Z n )Tf(r) < n? (Tf(r) + Tg(r)> + S¢(r).  (1.10)

= ki t+1
T day va (1.9) nhan duge (¢ —2n* —n—1— i:zq:l k:zj— 1)Tf(r) < S¢(r). Do
d6qg—2n* —n—1- i:zq:l kzi 1 < 0, mau thuan véi gia thiét. Vay f = g.
Dinh ly 1.3.4 duoc ching minh. O
Trong Dinh 1y 1.3.4, them gi thiet E¢(H;, < ki) E;(H;, < k;) = 0,

véi moi 1 < ¢ # j < ¢. Ly luan tuong tu (1.10), ta cé

q
n
(q_n_l_;kﬁl)

Bing phuong phédp ching minh tuong tu Dinh 1y 1.3.4, ta nhan duoc:

(r) < n(T5(r) + Ty(r)) + Sy (r).

Hé qua 1.3.5. Gia su f,g : C — P"(C) la hai duong cong chinh hinh
khong suy bién dai so, X la siéu mdt Fermat bdac d, Hy, ..., H, la cdc siéu
phdng & vi tri to‘vng qudt trong P"(C). Gid sut rang

Ei(H, <k)NEf(H;,<kj)=0véimoi 1<i#j<
Ep(X ) Ey(X),

f(z) =g(z) voi z € qu E;(Hi, < k).

Neuq>3n+1+2 vdd2(2n+1)2thif5g.

1k +
Sau day, ching t6i xay dung 16p cac da thic duy nhat cho cac duong cong
chinh hinh khong suy bién dai so.
Chon € N, n>2m+9, (m,n)=1,m>2, P(z) = 2" —a;z2" "™ +b,
0# a, b€ Ci=1,2,..,svaby® #blbf v6ii # j, i # 1. Xét céc da thic
thuan nhat:

_ n—m ,m .
Qi_Pi(ZiazS-i-l) _Z — Qi%; 1+b23+17 1_17"'737
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Poa=Q%+ .. +Q%d> (25— 1) (1.11)
Khi d6, Ps1; 4 1a da thic thuan nhat bac nd cé hé so6 thude C.
Pinh ly 1.3.6. Da thitc P, 4 xdc dinh boi (1.11) la mét UPC.

Chitng minh. Gia st ton tai hai duong cong chinh hinh khong suy bién dai

s6 f, g c6 biéu dién rit gon tuong tng 1 f, § thod man P,y go f = Py 1407.
Ta can Bo dé sau:

B6 dé 1.3.7. Néu Q; o f = A;Qj 0§ thi bif, = Aybjg™,,, ¢ dé A la

hang so khdc khong.

Chitng minh. Trudc tién ta gia sit A;; = 1. Viét

~

Pi(2j, ze41) = bz + 27" (

7" = aizgh),
P m@? — aj24q).

~

Pj(zj, zs41) = bjziq + 25

T Qo f = Q; 07, taco
—g; "(g]" — ajgste) Foifia + fTTAT = aifdt) — bigs, = 0. (1.12)
Chu y ring mdi khong diém chung cla f;, fsi1, gj, gs+1 cling 1a khong diém
chung cua
o 1T = aifdi)s 95, 97" (97 — aigdta)-

Do d6 ta c6 thé bd qua cac khong diém chung d6. Vi vay, khong gidm tinh

tong quét ta c6 thé gia su rang

F = (g, fo+1. fis 9s+1)
xdc dinh dudng cong chinh hinh tir C t6i P?(C).
Tun > 2m + 9,m > 2 va Bo dé 1.3.3, ton tai cdc hing s6 C1, Oy, Cs

khong dong thoi bang khong sao cho

Cibiféq + Cof " (fi" — aifity) + C3bigy,, = 0. (1.13)
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Xét cac truong hop sau:
Truong hop 1: C5 = 0. Khi d6 tir (1.13) ta c6
Chbifiy + Cofi " (" — aift) = 0.
Do f khong suy bién dai s6, ta ¢c6 méau thuan, vay C'3 # 0.
Truong hop 2: Cy = 0. Khi d6 tir (1.13) ta c6
Cibifi 1 + Csbjgy = 0. (1.14)

Vi C1C5 # 0, ta suy ra

gl = — Cib; hay 9s+1
s+1 Cgb S+1 f5+1

=c,c# 0.
Thay vao (1.12) ta dugc

n—m m C n
—9; (g7 = aic" ) + ST = aifd) + b < C’;) oy =0.
(1.15)

C ey s
Gia sit 1 + 51 % 0. Ly luan tuong tu (1.12), ta c6 thé gia su rang
3
Fi = (gj, i, fs+1) xac dinh mot dudng cong chinh hinh tir C t6i P2,

Tdn > 2m + 9,m > 2 va B6 dé 1.3.3, ton tai cdc hang s6 C7, C5,
(C1,C3) # (0,0), sao cho

CL™(f" = aifily) + Cofl, = 0.
Vi f 1a khong suy bién dai s6 va (C{, C%) # (0,0), ta c6 mau thuan, vay
1
1+ =L =0 hay C) = —Cs.
Cs

Tir diéu nay va (1.14) ta duoc

bjgyi1 = bifsiq
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Truong hop 3. C; = 0, Cy # 0. Tir (1.13) ta ¢6

CBb]gs—H + C2fn m(f — @ s+1) 0.

Ly luan tuong tu (1.12), ta c6 thé gia st ring I = (gsi1, fi, fs11) xdc dinh
mot duong cong chinh hinh tir C t6i P2

Don >2m+9,m >2vaB6dé 1.3.3,tacé f/ " (f" —a;f,) =0. Vi
f khong suy bién dai s0, ta c6 mau thuan. Vay C # 0.

Truong hop 4. C1C5C5 #£ 0. Ly luan tuong tu (1.15), ta dugc mau thuan, vay

b; s+1 bjg?ﬂ-

Ta ti€p tuc ching minh B6 dé 1.3.7. Lay B;; sao cho B} = Aj;;, Khi d6

Qi(fiafs—H) Qy( 797> zjgs—i—l)-

bat hj = B;jg; va hyy1 = Bijgsi1, taco

—h;T(RG = aihy) + bif i+ ST = aifd) — bk, = 0.
(1.16)
Chi y rang (1.16) 1a tuong tu (1.12), va ly luan tuong tu truong hop A4;; =1
ta nhan dugc

bifer1 = bjhiy, hay bifd, = B?jbjg?—i-l'

Vay b, fI'., = A;;bjgl ;. B6 dé 1.3.7 dugc chiing minh. O

B6 dé 1.3.8. Néu QZ o) f: A“QZ o) g thi é = ferl

i Gs+1 .

Chitng minh. Theo B6 dé 1.3.7, ta ¢6 [, = Aiiggﬂ Tir diéu nay va

P(f;, fs+1) = AiiP(gi, gs+1), suy ra P( Ji ) = P( )
f8+1 gs+1

Tu (m,n) =1, n > m+ 1, m > 2 va theo Dinh 1y 1.3.1 ta nhan dugc

- , hay — =

fs+1 gst 9i  Gs+1
B6 dé 1.3.8 dugc chiing minh. O
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Bay gio ta ti€p tuc chiing minh Dinh 1y 1.3.6. Xét

Pora(z, . 2e41) = Q4 ..+ Q% d > (25 — 1)°, (1.17)

Pora(fio o5 for1) = Poyra(gr, -5 gsv1)-
Do f, ¢ 12 céc dudng cong chinh hinh khong suy bién dai s6 va d > (25 — 1)?,
tir Bo dé 1.3.2 suy ra, v6i mbi ¢ = 1,2,...,s, ton tai duy nhiat mot j €
{1,...,s} sao cho

Qi(fi, fs+1) = AijQi(g), gst1), (1.18)
& d6 A;; la hang s6 khac khong. Tir (1.17) va (1.18) ta nhan dugc Agij =1.
Bay gio ta chiing minh ¢ = ;.
Gia st nguoc lai ¢ # j, khi d6 ton tai [ # i sao cho

Ql(fza f5+1) - Aiij(Qj,gs+1)
Qi(f1, for1) = AuQi(gi, gs+1)-

T B6 dé 1.3.7 ta nhan duoc

bifsr1 = Aijbjgs-i-l
bifs+1 = Aiibigst1.

Suy ra
d rd dpd d
O fo1 = Aijbjgs+1
d rd dpd d
bl s+1 — A 'b'gs—H'

1177

Vi Af; = A =1, nén b}* = b9b. Ta dugc mau thudn. Vay i = j, va

Qi(fi, fs+1) = AiiQi(gi, gs41),

véimoii =1,2,....s. Tir B6 dé 1.3.8 ta nhan duoc
ho_ b e
g1 g2 gs+1
Vay f = g. Dinh ly 1.3.6 dugc chitng minh. O
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Pinh 1y 1.3.9. Gid sit f, g : C — P*(C) la hai duong cong chinh hinh khong
suy bién dai s6, X la mot siéu mdt cia P*(C) xdc dinh boi Ps11,4 = 0. Néu
Eyf(X)=E,X)thi f=g.

Chitng minh. Tu E;(X) = E,(X), ton tai mot ham nguyén h sao cho

Pgi140 J}v: eh(Perl,d °g).
bat
[ = 6% va % = (lgl, cey lgs—i—l)-
Khi d6 h 1a mot bi€u dién rit gon clia g va Pyy1 40 f = Pii140 h. Theo
Dinh 1y 1.3.6 ta duoc f = g. DBinh ly 1.3.9 dugc chitng minh. O

Tiép theo, ta dua ra 16p siéu mat thit hai xac dinh duy nhat duong cong
chinh hinh khong suy bién dai so.
Cho 0 # a,b e C,n € N* n >2m+9 m > 2 (m,n) = 1, xét da thic
P(z) = 2" — az"™ + b, va dat P(z, zj) = 2" —az" "z + bz} Ta xdc
dinh cic da thitic thuan nhit sau day:

Rl(Zl, ZQ) = P(Zl, 2’2) = Z? — CLZ?_mZEn —+ bzg,

Ry(z1, 29, 23) = Ry <R1(21, 29), 13(22, 23));

Rty zen) = B (Roa(ere2), P 7 (2 20)) (119)
Khi d6, R, la da thic thuan nhat bac n° ¢6 hé so thude C.
Pinh ly 1.3.10. Gid su f,g : C — P*(C) la hai duong cong chinh hinh
khong suy bién dai s6' va'Y la siéu mdt cua P*(C) xdc dinh bdi Ry = 0. Néu
Ef(Y) = E,(Y) thi f = g.
Chitng minh. Gia st Ry(f1,..., fo41) = ARy(g1,...,9s11), 0 # A € C.

Bing quy nap ta ching minh:

ﬁ_ .:fs+1

g1 Js+1

= A, v6i A" = A. (1.20)
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Vé6i s = 1, ta c6 phuong trinh
Ri(f1, f2) = AR1(91, 92)- (L.21)

Theo B dé 1.3.8 tac6 &£ = £ = B, wic 1a f; = Bgy, va fo = Bgs V6i
B™ = A. Nhu vay (1.20) ding véi s = 1.

Gia st (1.20) ding véi s — 1, tic 1a néu

Rsfl(fl, NN fs) = ARSfl(gl, ce 795)7

thi
o _h_ A, q, voi A™ = A (1.22)
g1 Js
Ta ching minh (1.20) ding véi s.
Tu dinh nghia cta Ry(z1, ..., zs11) va tuong tu (1.21) ta ¢

Rsfl(fla -"7f8) _ ﬁn(s_Q)(f57f5+1)
Rs-1(91,,95) P9 (g, gosa)

=B, 6d6 B" = A.
Tu do ta co

Rs—l(fla RPN fs) = BRs—l(gla . ,gs),
P (fs, for1) = BP™ gy, gsr1), V6i B" = A. (1.23)

Tu (1.23) ta cé
ﬁ(fsa ferl) — Asflﬁ(gsagerl)) VOi Agi_l = B.

Tuong tu (1.21) ta co

E _ fs—|—1
gs gs+1

Do B" = Anén A" = Ava A" = A.

= A, v6i A" = A, ;.

Mat khéc, theo (1.22) ta c6
oL

g1 B Js
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Do do6

h s Je = A,, véi A" = A.

g1 Js gs+1
Nhu vay (1.20) dung vé6i s.

Do E¢(Y) = E,(Y) ta luon tim dugec ham nguyén h sao cho

Rs(fla ) f8+1) = ehRs(gla RS gs+1)-

Patl = e vah = (hi,...,hes1) VOi by = lg;, i=1,...,s+ 1. Khi d6

Ry(f1, s fss1) = Rs(h1, ..., hsin). (1.24)

Theo (1.20) ta cé

ﬁ _ _ fs+1

hl hs+1
Do d6

ﬁ _ _ fs+1

g1 Gs+1
Vay f = g. DBinh 1y 1.3.10 dugc chitng minh. O

Két luan cua Chuong 1

Chiing t6i dua ra mot s6 dinh ly duy nhat cho cac duong cong chinh hinh
khédc hing, hai 16p da thitc duy nhat va siéu mét xac dinh duy nhat cho cac
duong cong chinh hinh khong suy bién dai s6 trén truong so phiic.

Cac két qua trén 1a tuong tu ctia Dinh 1y 4 diém, Dinh 1y 5 diém cua

Nevanlinna va theo hudng tra 16i cau hoi cua F. Gross.
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Chuong 2

DPinh ly duy nhat cho cac duong cong
chinh hinh p-adic

Trong chuong nay, ching toi nghién cttu Van dé 3.1: Tuong tu Vén dé 1,
Van dé 2 trong truong hop p-dic nhu da néi & phan md dau. Noi dung cla
chuong nay duoc viét dua trén bai bdo [13]. Cu thé:

1. Tim ¢ siéu phang & vi tri tong quét dé tir d6 xac dinh duy nhat dudng
cong chinh hinh p-dic khdc hing bdi anh nguoc khong tinh boi.

2. Tim siéu mat X dé tir d6 xdc dinh duy nhit dudng cong chinh hinh

khong suy bién dai s6 p-dic boi anh ngugc tinh ca boi.

Chiing t6i dua ra mot s6 dinh ly duy nhat cho cac duong cong chinh hinh
p-dic khdc hang (DPinh 1y 2.2.3, Dinh 1y 2.2.7).

Chuing t6i dua ra hai 16p da thiic duy nhat va siéu mat x4c dinh duy nhat
cho cac duong cong chinh hinh p-dic khong suy bién dai s6 (Pinh 1y 2.3.3,
Dinh 1y 2.3.4).

Chid y rang Dinh 1y chinh thit hai trong truong hop p-adic khdc trudong
hop phic, nén s6 ¢ trong Dinh 1y 2.2.3 nho hon trong Dinh 1y 1.2.3.

Cho dén nay, chua c6 két qua tuong tu Dinh ly 2.2.7 trong truong hop
phuic.

Céac Dinh ly trén la tuong tu két qua cia W. Adams va E. Straus, P.C.Hu
va C.C. Yang [39] va M. Ru [54], va theo hudng tra 1061 cau hoi cua F. Gross
trong truong hgp p-dic.
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2.1 Mot so khai niém.

Truong cac so phitc p— adic C,. Cho p 1a s6 nguyén t6 c6 dinh. Q, 1a
b6 sung ddy di cha trudng hitu ty Q theo chuén p—adic. Ky hi¢u Q, 1a bao
doéng dai so6 cua QQ,. Khic véi truong hop phiic, @p la truong khong day du.
Ky hiéu C, = @p la b6 sung ddy di cua bao déng dai s6 cia Q,. C, dugc
goi la truong cdc soé phitc p—adic (xem [39]).

Pinh 1y 2.1.1. [39] C, la truong déng dai s6 va ddy di theo chudn khong
Acsimet. C,, la truong khd ly nhung khong compact dia phuong.

Po cao cua ham chinh hinh [41].
bat: D,={z€C,:|z|<r,r >0}
Gia stt f(z) # 0 la ham chinh hinh p—adic trén D, cho boi chudi hoi tu

o

flz) = Z a,z".

n=0

Do lim |a,|r™ = 0 nén ton tai n dé

n—oo

[fl = max a|r".

Pinh nghia 8. D¢ cao clia ham f(z) trén D, duogc xac dinh boi

Hy(r) = log|f,-

Pinh nghia 9. Cic khdi niém: Ham nguyén, vs(a), U?k, n?k(r) n;k(a, ),

v?k, n?k(r) n;k(a, ) twong tu truong hop phiic.

" <k
L fntas)
) Njar) = g [ P NF ) = NF),

fok(a,r) _ ! /nl’f , 6do ”zf a,r) Zmln {v ),1}.

|z|<r



1 rnk a,x
2) N7*(a,r) = / ey, N7 (r) = N7H(0,7),
p

Inp
>k 1 nfjf(a,r) 9 2
Nl’f(a’r):lnp/ ’ . dx, & d6 nlf a,r) me{v ),1}.
|zI<r
p

2.2 Dinh ly duy nhat cho cac duong cong chinh hinh p-adic
khac hang.

Cac khai niém: Duong cong chinh hinh f, biéu dién rit gon fcﬁa f,
dudng cong hing, E;(H), E;(H), E;(H, < k), ho siéu phang phan biét & vi
tri N con tong quat, dudng cong chinh hinh khong suy bién dai s, dudng
cong chinh hinh m-khong suy bién tuyén tinh, da thitc duy nhét, da thitc duy
nhat manh cho cac ham phan hinh, da thitc duy nhat, da thic duy nhat manh
cho cic duong cong chinh hinh khong suy bién dai s6 duoc dinh nghia tuong
tu truong hgp phtic.

Néu f = (fi, .o, far1) V2 G = (g1, ..., gns1) 12 hai biéu dién rit gon cla
f, thi ton tai hang s6 ¢ khac khong sao cho f; = c¢g; voimoii =1,...,n+ 1.

Trong chuong nay, ta luon gid st f,g : C, — P"(C,) 1a hai duong
cong chinh hinh c6 biéu dién rdt gon tuong tng 1a f = (fi,--oy for1)s
g =(g1,--,9ns1), hodc f,g : C, — P*(C,) c6 biéu dién rit gon tuong
ing 13 f = (fi,- s fss1)s = (01, - Gs1)-

Pinh nghia 10. Gia st f : C, — P"(C,) la dudng cong chinh hinh c6 biéu
dién rit gon la f= (f1, -y fnr1). DO cao cta f xdc dinh bai

H¢(r) = max Hy(r).

1<i<n+1

Gia st H 1a mot siéu phéng ctia P"(C,) xéc dinh bdi phuong trinh F' = 0,
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sao cho anh cua f khong chia trong H. Dat

Hy(H,r) = Hp ;(r), N(H,r) = Np;(r), Ney(H,r) =N p#(r),
N (H,r) = Ni]ff( r), N7F(H,r) = N;’f #r).

Pinh ly 2.2.1. Gid su f : C, — P"(C,) la duong cong chinh hinh m-khong
suy bién tuyén tinh, Hy, ..., H, la cdc siéu phang ciia P"(C,) & vi tri t6ng
qudt sao cho f(C,) ¢ H;, j=1,...,¢,val<m<n<2n—-m<qg—1L
Khi do
q
m(n + 1
(q—2n+m—1)H(r) <Y _ Npys(Hjr) - % logr + O(1),

j=1

o do, O(1) la dai luong gioi noi khéng phu thudc r.
Chitng minh. Dat X; = H;1,j =0,...,q — 1 vap=q— 1. Ap dung Dinh
ly 6.3.1 [39], ta c6

m(n+1)

p
(p—2n+m)Hp(r) <Y Noys(Xj,r) - logr + O(1).  (2.1)
7=0

Thayp=qg—1va X; =Hj1,j=0,..,q—1vao (2.1) ta co

1
(g —2n+m —1)Hy(r) ZNmf Hj,r)— Mlogr—l—()(l).
j=1
Dinh ly 2.2.1 dugc ching minh. O

Bo6 dé 2.2.2. Gid sit f : C, — P"(C,) la duong cong chinh hinh m-
khong suy bién tuyén tinh, ki,...,k, € N*, Hy, ..., H, la cdc siéu phdng
ciia P*(C,) ¢ vi tri téng qudt sao cho f(C,) ¢ H;, i = 1,...,q, va
l<m<n<<2n—m < qg— 1. Khi do

0 doé, O(1) la dai luong gioi ndi khong phu thuéc r.
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Chitng minh. Ly H; € {Hy,...,H,} va k; € {ky,...,k,}, tacé

N g (Hi,r) = N3 (Hiyr) + NS (H,r)

= — N3 (H;, )+ NyN(Hi )+ NS (i)

k; +1

; m <k; ks
“(Hi,r) + mef (Hi,r) 4+ N, " (Hy, )

m
ki +1

——NM(H;,r) + Ny (H;, 7).
Theo [46, Dinh ly 3.2], ta c6

Nf(HZ',T) + O(l) = Hf(HZ',T) < Hf(?“) + O(l)

Do dé
k; <k
Nm HZ" < N Hi) H .
S Hi ) ki +1 m’f( r)+ k; r(r) +0(1)
Vay
q q k <k q m
N, (Hiy ) < " NSM(H;, H 1).
12:1: ) ;ki-i-l m’f( T)—l_;ki—l—l £(r)+0(1)
2.2)
Theo Dinh 1y 2.2.1 va (2.2), ta nhan duoc B6 dé 2.2.2. 0

Pinh ly 2.2.3. Gid su f,g : C, — P"(C,) la hai duong cong chinh hinh

khdc hang, k1, ..., k, € N*va Hy, ..., H, la cdc siéu phang ciia P"(C,) &
vi tri tong qudt, f(C,) ¢ H;,g(C,) ¢ H;, i =1,...,q. Gid sit

q q
f(z)=glz)véi z € | JEj(H, < ki) vaz € | JE(H;, < k). (23)
=1

1=1

q
Néi > 2n? 1
éu q=2n°+n+ +z‘:zlkz‘+1

Chitng minh. Gia st f # g, khi d6 ton tai h,l € {1,...,n+ 1}, h # I,
sao cho fr,g; — fign Z 0. Vi f, g khac hang, gia stt f 1a dudng cong chinh

Jthi f = g.
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hinh k-khong suy bién tuyén tinh va ¢ la m-khong suy bi€n tuyén tinh, véi
1 < k,m < n. Theo B6 dé 2.2.2 va (2.3) ta ¢c6

q
(Z—kk_fjl —2n+k—1)Hf(r)

'MQ -
—

o
+

< NE?(HZ',T) — logr + O(1)

1

1 2

k

7

&

< k(n+1)

-
o
_I_

: Nf}%(HH T) -

1 logr 4+ O(1)

1 2

7

k(n+1)

SknNf,g—fig, (1) — logr + O(1)

k(n+1)

<kn(Hy(r) + Hy(r)) — logr + O(1).

ki +1
k(n+1)

q
Vay (q—2n—1—z i —H{:)Hf(r)
i=1

Skn(Hp(r) + Hy(r)) — logr 4+ O(1), (2.4)

Tuong tu ta nhan dugc

q
m
(q—2n—1—;ki+1+m>Hg(r)

m(n+1)
2
Khong giam tong qudt, ta gid st 1 < m < k < n. T (2.4) va (2.5) ta c6

q
k
(q—2n—1—;ki+l—|—m)Hf(r)

<mn(Hp(r) + Hy(r)) — logr + O(1). (2.5)

< kn(H(r) + Hy(r)) = ==

q
k
va (q— 2n — 1 — E +m>Hg(T)
= ki+1

m(n + 1)

<mn(Hy(r) + H,(r)) - logr + O(1),
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Lay tong céc bat dang thiic trén, suy ra

.k
(q —2n—1-— X mn) (Hp(r) + Hy(r))
1
+(n—2k )(k + m) log r 1a dai lugng gi6i noi khi r — oc.
9.k
Dodég—2n—1— —1)m < 0. Xét
0d6 q—2n D (n—1)m é

) (1-n)ym+q—2n—1.

Z

%nz—k( i:

q
- _—1ki+1

Vil <m <k <

< 0 va gia thiét

,taco

> 2n? +n+1+2k

q
k,m) > —qg—2n* —n—1- >
p(k,m) =2 ¢(n,n) =q—2n" —n ;;h+1

Ta nhan dugc mau thuan, vy f = ¢. Dinh 1y 2.2.3 dugc chiing minh. O

Trong Dinh 1y 2.2.3, them gia thiet E;(H;, < k) E;(Hj, < kj) = 0
v6i moi 1 < ¢ # j < ¢. Ly luan tuong tu (2.4), ta co

(q—Qn—l—z;kiilJrk)Hf(r)
k(n+1)

K

Sk(Hp(r) + Hy(r)) — logr + O(1),

Bang phuong phédp ching minh tuong tu Dinh 1y 2.2.3, ta nhan duoc

Hé qua 2.24. Gia sit f,g : C, — P"(C,) la hai duong cong chinh hinh
khdc hdng, ki, ...,k, € N* va Hy, ..., H, la cdc siéu phang ciia P"(C,) & vi
tri tong quat, f(C,) ¢ H;, 9(C,) ¢ H;, i =1,...,q. Gid sit rang

mEf ) =0voimoi 1<i+#j<yq,

f(z) = g()vo’zzEUEf i < vazGUE < k). (2.6)

=1
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, q n
Néu g > 3n+1+ thi f = q.
7= Zzlkil—l—l f g

Nhan xét 2. Khi k; — oo thi tir Hé qua 2.2.4 ta nhan duoc két qua cua P.C.

Hu-C.C. Yang [39], M. Ru [54].
S6 ¢ trong Pinh 1y 2.2.3 nho hon trong Dinh 1y 1.2.3.

Pinh ly 2.2.5. (Pinh ly khong diém Hilbert [66)) Gid sit Q1, ..., Q11 la cdc
da thitc thudn nhdt bdc d > 1 ¢6 nghiém chung duy nhdt (0,...,0). Khi dé ton
tai cdc s6 nguyén duong my > d sao cho

n+1

:U’I];ﬂk = Z Aik(xla ceny xn—i—l)Qi(xla P $n+1>,
i=1

trong do 1 < i,k <n+ 1, A, lacdc da thiic thuan nhdt bac my, — d voi hé
so trong C,,.

B6 dé 2.2.6 sau day cho ta thdy m6i quan hé giita do cao cta hai dudong

cong chinh hinh p-adic khac hiang khi ching chung anh nguoc tinh ca boi
cua n + 1 siéu mat & vi tri tdng quat.
Bo dé 2.2.6. Gid sit f,g : C, — P"(C,) la hai duong cong chinh hinh
khdc hang, {X1, ..., Xui1} la cdce siéu mdt bac d va {Y1,...,Y,11} la cdc
siéu mdt bdc | trong P*(C,) & vi tri tong qudt sao cho dnh ciia f va
g khong chita trong X;,Y; twongiing, i = 1,...,n + 1. Gid si rang
E¢(X;) =E,(Y;), i=1,...,n+ 1. Khi do

dH(r) = lHy(r) + O(1).
Chitng minh. Gia su X; duoc xac dinh badi phuong trinh:
Pi(xy,...,xp41) =0, i=1,...,n+1.

Vi X; & vi trf tong quat, theo Dinh 1y 2.2.5, tén tai m; € N*, m;, > d, sao

cho
n+1

xZLk - Z Aik('xla s 7x’n+1)Pi(x1’ T ’xn+1)7
i=1
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&6 do, A;, (z1,...,Tp41), 1 <i<n+1,1 <k <n+1,lacic da thic thuan
nhat c6 bac my, — d véi cac hé s6 trong C,. Do dé

n+1

- ZAik(fla-"afrH—l)Pi(fl?" '7fn+1)7 k= 17"'7n+ L.
=1
Tu do suy ra

H pmi(r) = myHy, (r) < (mg — d)Hy(r) + max Hp #(r)+ O(1).

1<isn+1
Do d6
dH(r) < 1<r£1<e%>§rlHP 7(r)+0(1). (2.7
Mat khac:
H,, +r) < dHy(r) + O(1). 2.8)
Tix (2.7) va (2.8) ta c6
dH(r) = 1212%1}[13 (1) +O(1). (2.9)

Tuong tu, néu Y; dugc xac dinh bdi phuong trinh:

Qi(xl,...,a:nﬂ):(), izl,...,n—l—l, thi

[Hy(r) = max H, #r)+O(1). (2.10)

1<i<n+1
Tu Ef(X;) = Ey(Y;),i =1,...,n+ 1, suyra g%é la ham nguyén trén C,
khong c6 khong diém. Vay ton tai 0 # a; € C,, sao cho
Pof=0aQiog, i=1,....n+1.
Do d6

max H, +(r) = max Hg.5(r)+ O(1). (2.11)

1<i<nt1 Liof 1<i<n+1
Tix (2.9), (2.10), (2.11), ta c6 dH(r) = IH,(r) + O(1). B8 d€ 2.2.6 dugc
chimg minh. O
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Sau day, ching toi dua ra dinh 1y duy nhét cho cac duong cong chinh hinh
khac hing ma trong gia thiét xuat hién anh ngugc ctia n + 1 siéu mat tinh ca
boi va anh ngugc cha cdc siéu phiang khong tinh boi & vi tri tdng quat.
Pinh ly 2.2.7. Gia su f,g : C, — P"(C,) la hai duong cong chinh hinh
khdc hang, X; la cdc siéu mdt bdc d va H; la cdc siéu phdng & vi tri tong
qudt trong P"(C,) sao cho dnh cua f va g khéng chita trong X;, H; véi moi
i=1,...,n+1vaj=1,..., q. Gid sit rang

E¢(X;) =FE/(X;i), i=1,...,n+1,

f(2) = g(z) véi =€ 6 E5(H;, < ky),

Néu q > 2n? —l—n+1—i—z

/<: thing.

Chitng minh. Giasu f # g, khidétontaih,j € {1,...,n+1}, h # j, sao
cho fng; — fjgn #Z 0. Vi f la dudng cong chinh hinh khdc hang k-khong suy
bién tuyén tinh véi 1 < k <n < 2n — k < g — 1, tuong tu (2.4) trong Dinh
ly 2.2.3 ta co

ki +1—k
( 2 Tl 2n +k — 1)Hf(7’)
nk(Hp(r) + Hy(r)) — Mn+1) logr + O(1).

T Ef(X;) = By(X;),i=1,...,n+ 1, va B8 dé 2.2.6 ta c6

dH(r) = dH,(r) + O(1), hay H(r) = Hy(r) + O(1),

ki+1—k k(n+1)

q
Do d6 (Zk—ﬂ—2n+k—1—2nk)}]f(r)—|— logr 12 dai

1
ki +1

luong gi6i noi khi r — oco. Suy ra k;(l .

>+q—2n—1<0.

)+q—2n—1.

Xét (k) = k(l -
q

ki +1

i=1 ki +1

Tl — > 9n? +n+1+2 " tacs

1 ki +
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q

ok) > pn)=q—2n*—n—1- p :LL 1 > 0, ta dugc mau thuan, vay
i=1 Ki

f = g. Binh 1y 2.2.7 duoc chiing minh. O

Trong Dinh 1y 2.2.7, them gié thiet E¢(H;, < ki) E;(H;, < k;) = 0,

v6i moi 1 < ¢ # j < ¢. Ly luan tuong tu (2.4), ta co

q
(Z%—znmq)mm

i:

< K(Hy(r) + Hy(r)) - M2+ D)

logr 4+ O(1).
Bing phuong phédp chiing minh tuong tu Dinh 1y 2.2.7, ta nhan duoc

Hé qua 2.2.8. Gid su f,g : C, — P"(C,) la hai duong cong chinh hinh
khdc hang, X; la cdc siéu mdt bdc d va H; la cdc siéu phdang & vi tri 16ng
qudt trong P"(C,) sao cho dnh cia f va g khong chita trong X;, H; voi moi
z'zl,...n+1j:1 qGidsifrc?ng

E;(H, )ﬂEf( <kj)=0vimeil<i#j<q,

Es(X ) (Xi),z:l,...,rH—l,

(2) = g(2) véi = CJ Ef(Hi, < k).

—

Néu q > 3n+1—|—2

k thifzg.

Nhan xét 3. Trong truong hop phiic, chua c6 dinh ly nao tuong tu nhu Dinh
1y 2.2.7 va Hé qua 2.2.8.

2.3 Tap xac dinh duy nhat cho cac duong cong chinh hinh
p-adic khong suy bién dai so.

Chon € N n>2m+8,m > 2, (m,n) =1, xét da thic
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a” n'
T 7é n—m"* Dat
b " m™m(n —m)

6d60#a,beCyva

~

_oon n—m _m n
P(2i,25) = 2" —az]” "2 + bz},

ta xac dinh cac da thic thuan nhat Pj(zy, ..., z.41),%7 = 1,...s nhu sau:

Py(21,20) = P(21, 2),
Py(21, 29, 23) = Py (ﬁ(zh ), ﬁ(ZQaZ?)))? ey

~

Py = Py(z1,. .., 2511) = Po1(P(21,22), . .., P25, 2511)). (2.12)
Khi d6, P; la da thic thuan nhét véi bac n® ¢6 hé s6 thuoc C,.
B6 dé 2.3.1. Vi gid thiét trén, P(z) la UPM.
Chitng minh. Bo dé 2.3.1 dugc suy ra truc ti€p tr [39, Dinh ly 3.21]. O

Pinh Iy 2.3.2. P, duoc dinh nghia bdi (2.12) la SUPC.

Chitng minh. Trudc hét, ta chiing minh Pinh 1y 2.3.2 v6i s = 1.

Gia su }T: (fl?fQ)’ g - (91792) sao cho ﬁ(flaf?) - Cﬁ(QlaQZ)? (GNS (Cp'
Khi d6 ta co

bfy + i7" (1" —afy") — cbgy = g7 " (gt — cagy’). (2.13)
Xét dudng cong chinh hinh F tix C, t6i P?(C,) c6 bi€u dién rit gon Ia
F=(bf 77U = afs"), bgh).
Gia st ring F khong suy bién tuyén tinh. Xét c4c siéu phang sau day & vi
tri tong quat trong P*(C,)
Hi:21=0;, Hy:29=0; H3:23=0;

H4Z$1+.I‘2—C$3:O.
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Ap dung Dinh ly 2.2.1 va (2.13), chi y nH(r) < Hp(r) + O(1), tacé

4
HF(T) < ZNZF(HZ',T) — 310g7“ —+ O(l)
=1

= Noppp(r) + Ny prmpp_a gy (1) + Nog (1)

+ Nogppegromgn-agg)-begy (1) — 3logr + O(1)

< 2Ny, (1) + 2Ny, (1) + Nopr_q gy (1) + 2Ny, (1)

+ Nogi=m(gpr—agy (1) — 3log T + O(1)

< 4Hy(r) +4Hy(r) + Npm_qpp(r) + Ngn_qgp (1) — 3logr 4+ O(1)
< (m+4) (Hf(r) + Hg(r)) —3logr + O(1).

Suy ra
nHp(r) < (m-+4)(H(r) + Hy(r)) — 3logr + O(1). (2.14)

Xét dudng cong chinh hinh G tir C, t6i P?(C,) c¢6 biéu dién rit gon 12

~

G = (bgy, 97 " (97" — agy"), bf3).

Gia s rang GG khong suy bién tuyén tinh. Tuong tu trong ching minh cua
(2.14), ta nhan duoc

nHy(r) < (m+4)(Hs(r) + Hy(r)) — 3logr + O(1). (2.15)

Ly tong (2.14) va (2.15), ta suy ra (n — 2m — 8)(H(r) + Hy(r)) + 6logr
la dai luong gi6i noi khi r — oo. Do d6 n < 2m + 8, mau thuan. Vay F
hoac (G 1a suy bién tuyén tinh.

Khong giam tong quat, ta c¢6 thé gia stt I 1a suy bién tuyén tinh. Khi d6
ton tai cdc hang s6 C1, Cy, C3 khong dong thoi bang khong sao cho

C1bf3 + Coff™(fi" — afi") + Csbgh = 0. (2.16)

Xét cac truong hgp sau:
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Truong hop 1. Néu Cs = 0, khi d6 tir (2.16) ta ¢6

Cibfy + Cofi " (fi" — afs") = 0. (2.17)
Do f khac hang va (C4, Cy) # (0,0) ta duge mau thuan, vay Cj # 0.
Truong hop 2. Néu Cy = 0. Tir (2.16) ta c6 C; # 0,C5 # 0, va
gp=—2Ln (2.18)
Tir didu nay vi (2.13) ta c6

CC —m m m n—m m m
b<1—i——1>f2n+ff (f1" —afy") = cgi " (91" — agy").
Cs3

O 2
Giasu 1+ %31 # 0. Xét dudng cong chinh hinh F; : C, — P!(C,) c6 biéu

dién rit gon
o —m/ rm m C n
Fy = ( A = afy )7b(1+_0031)f2>'

Do f khéc hing, nén F} ciing khdc hing. Xét 3 diém (1,0), (0,1) (1,1) cta
P!(C,). Ap dung Dinh ly 2.2.1 va chd § nH(r) < Hg,(r) + O(1), ta c6

nHy(r) < Hp (r) + O(1)
SNy i (g —agpy (1) 4 Nigp (r) 4+ Ny gnom(gn_agmy — logr 4+ O(1)
SN (1) + Nppcagp (1) + Ny (1) + Nig, (1) + Ny —agy (1) — logr + O(1)
N4, (1) + Npy(r) + Npp_app (1) + Ny, (1) + Ny _agee () = logr + O(1)
< (m+2)Hy(r) + (m + 1) Hy(r) = logr + O(1).

Vay
nHi(r) < (m+2)Hi(r)+ (m+1)Hy(r) —logr + O(1). (2.19)
Tuong tu, ta duoc

nHy(r) < (m+2)Hy(r)+ (m+ 1)H(r) —logr + O(1). (2.20)
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Ldy téng (2.19) va (2.20), ta suy ra (n — 2m — 3) (Hy(r) + Hy(r)) + 2logr

la dai luong giéi noi khi r — oo. Ta ¢ mau thuan vi n > 2m + 3. Vay

CCl 03
1+ —Ohayc= — =2,
+ C, ay c c,
Tir diéu nay va (2.18) ta duoc
f3 =cgs.

Truong hop 3. Néu Cy, = 0, Cy # 0. Tir (2.16) ta c6

Cofy ™ (f1" — afy") = —Csbgs.
Vay

02(%)n _ 02a<%>n_m - —@b(%)”. 2.21)

Do n > 2m + 8, m > 2, phuong trinh Cyz" — Chaz""™ = 0 c6 it nhat 3

nghiém z; = 0, 29, 23. Do f khédc hing, nén % cling khéac hang.

Tir (2.21) suy ra v6i mdi ¢ = 1,2, 3, tat ca cac khong diém cua ﬁ — Z
2

\ . . 1
déu ¢6 boi > n. Theo [47, Pinh 1y 3.10] ta c6 3(1 . —) <2, hay n < 3.
n

Tt n > 2m + 8, ta nhan duoc mau thuan. Vay C; # 0.

Truong hop 4. C105C}s 75 0.

Xét dudong cong chinh hinh F tir C, t6i P*(C,,) ¢6 biéu dién rit gon

Fy = (Cofi™"(f" = af3"). C1bf3).
Do f khdc héng, nén F} ciing vay. Xét 3 di€ém (1,0), (0,1), (1,1) cta P!(C,).
Ap dung Dinh 1y 2.2.1 va chi y nH(r) < Hp,(r) + O(1), ta c6
Hp, (1) <Ny ¢y pomgp—aggn (1) + Nicuwgy ()
T N1702f{17m( I"—afy")+Cibfy logr + O(1)
SNp (1) + Npy(r) + Nyp—app + Ny, (r) —logr + O(1)
<(m+2)Hs(r) + Hy(r) —logr + O(1).
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nH(r) < (m+2)Hs(r)+ Hy(r) —logr + O(1). (2.22)

Mat khéc, theo (2.16) ta c6

0y, b

ln_m(flTn o a’f%n) - = 02 9o 02

fy
Tir diéu nay va (2.13) ta nhan duoc
Arbgy + A9 " (91" — agy') + Asbfy = 0.

Néu A1 A A3z = 0, ta st dung 1y luan tuong tu nhu trén.
Gia st A1 A»Az # 0. Khi d6 xét duong cong chinh hinh G, tir C, té6i

P!(C,) c6 biéu dién rit gon
Gy = (A9 (91" — agy’), Aibgy).

Do g khic hang, nén G5 cling vay. Tuong tu nhu doi vé6i (2.22), ta nhan dugc
bat dang thifc sau cho G5

nH,(r) < (m+2)H,(r)+ H¢(r) —logr + O(1). (2.23)

Lay tong (2.22) va (2.23), ta suy ra (n — m — 3) (Hy(r) + Hy(r)) + 2logr
la dai lugng giGi noi khi r — oo. Suy ra n < m + 3, dugc mau thuan vi
n > 2m + 8. Vay C1C5C5 = 0. Céc truong hop trén cho ta

f3 = cgh. (2.24)

Tit 2.24) va P(f1, f2) = cP(q1, g2), ta ¢6 P(%) - P(ﬂ).

2 g2
Vin>2m+8,m > 2, (m,n) =1, theo B6 dé 2.3.1 ta nhan duoc f = g.
Pinh Iy 2.3.2 ding véi s = 1.

Bay gio ta ti€p tuc chiing minh Dinh 1y 2.3.2. Xét

Ps(fl; ceey fs+1) = CPs(gl, Ce 795—1—1)-
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Ly luan tuong tu trudng hop s = 1 ta dugc

Pea(fr, oo fx) _ Pii(fo, ooy frr1)
Pe1(g1,--,98)  Pre-1(92, -y Grt1)

k=2,..s — 1.

P P P , =1 P , ,
Tir 1(f1,f2) _ 1(f12,f3)7 suy ra 1(f1 f2) 1 1(91 92)
Pi(g1,92) Py(g2, 93) Pi(fa, f3) = c1P1(g2, 93)-
Do do
fi - fo . fo - I3
— === va —&— = =—.
g1 g2 g2 gs
Tuong tu
Je _ Jeen oy Jern f’“”, k=1,2,..s—1.
gk Jk+1 Jk+1 Gk+2
Vay f = g. Dinh 1y 2.3.2 duoc chiing minh. O

Pinh ly 2.3.3. Gid su f,g : C, — P*(C,) la hai duong cong chinh hinh
khong suy bién dai s6 va X la siéu mdt cia P*(C,) xdc dinh boi P; = 0.
Néu E¢(X) = E,(X), thi f = g.

Chitng minh. Tu E;(X) = E,(X) taco Pso f=cP,ogv6i0+#ce C,.
Theo Dinh 1y 2.3.2, f = g. Dinh 1y 2.3.3 dugc chitng minh. O

~

Véi da thic P(z), P(z;, z;) trong Dinh 1y 2.3.2 ta x4c dinh céc da thic
thuan nhat sau:

~

Al(zlv 22) - P(zlu 22)7
AQ(Zl, 29, 23) = Al (Al(zl, 22), ?(227 Zg)) g aeey
As = AS(Zl, ceey Zs—i—l) = Al (As_l(zl, ceey Zs), f)n(kz)(&g, Zs—l—l)) . (225)

Khi d6 A, 1a da thic thuan nhat bac n® c6 hé so thuoc C,.

Dinh 1y sau day cho ta ho thit hai cac siéu mat Y xac dinh duy nhat duong
cong chinh hinh khong suy bién dai s6 tir C, t6i P*(C,).
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Pinh ly 2.3.4. Gid s f,g : C, — P*(C,) la hai duong cong chinh hinh
khong suy bién dai s6 va Y la siéu mdt cia P°(C,) xdc dinh boi As = 0.
Néu Ey(Y)=E,(Y)thi f =g.

Chitng minh. Tu E;(Y) = E,(Y), taco

As(fl;- . .,f3+1) = CAS(gl,. ..,gerl), (226)
6 d6 0 # ¢ € C,. Bang quy nap ta s& ching minh

fLi_ S (2.27)
g1 g2 gs+1
Vé6i s = 1, tur (2.26) ta nhan duoc

A1(f1, f2) = cAi(g1, 92)-

Ly luan tuong tu (2.13) nhu khi xét Dinh 1y 2.3.2 ta c6

h_ b
g1 92'

Vay (2.27) ding v6i s = 1.
Gia su (2.27) diung v6i s — 1, ta chiing minh (2.27) ding véi s.
Tir dinh nghia cta Ay(2, ..., 2511) va (2.26) ta co
ALy — aAT"B] L + 0By — cCy + caCT" Dy — cbDyy = 0.
Ly luan tuong tu (2.13) nhu khi xét Dinh 1y 2.3.2 ta nhan duogc
As—l = Cs—lcs—l va Bs+1 = Cs—le—i—l-
Tic 1a
Asfl(fla sy fs) — CsflAs—l(gla ey 95)7
P(fs, fs11) = ds—1P(gs, gst1)-

Tur day va gia thi€t quy nap ta nhan duoc

R N
g1 g2 gs gs gs+1
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Suy ra
h_f_ _fmn
g g gst1
Vay f = g. DBinh 1y 2.3.4 dugc chiitng minh. O

Cau hoi: Ton tai hay khong két qua tuong tu Dinh 1y 2.2.7 va Hé qua
2.2.8 trong truong hgp phic?

Két luan cua Chuong 2

Chiing t6i dua ra cac dinh 1y duy nhit cho cac duong cong chinh hinh
p-adic khac hing, hai 16p da thitc duy nhat manh va siéu mit xac dinh duy
nhat cho ciac duong cong chinh hinh p-adic khong suy bién dai s6.

- Dinh 1y 2.2.3, Hé qua 2.2.4, Dinh ly 2.2.7. H¢ qua 2.2.8.

- Dinh 1y 2.3.2, Dinh 1y 2.3.3, Dinh 1y 2.3.4.

Céc Dinh ly trén 1a twong tu cta Dinh 1y 4 diém, Dinh ly 5 diém cua
Nevanlinna, tuong tu cic két qua cia M. Ru, P.C. Hu-C. C. Yang va theo
hudng tra 101 cau hoi cia F. Gross trong truong hop p-adic.
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Chuong 3

DPinh 1y duy nhat va bi-URS cho cac ham
phan hinh p-adic nhiéu bién

Trong chuong nay, chiing toi nghién citu van dé 3.2. C6 hai huéng giai
quyét Van dé nay, dé la:

Hué6ng thi nhét: Sir dung nhét cat thich hop, chuyén ham p-adic nhiéu
bién vé ham mot bién, nhd d6 nhan dugc Ménh dé 3.3.2. Tir d6, thu duogc cac
két qua doi véi da thic duy nhét trong truong hop nhi€u bién, khi da biét két
qua trong truong hop moét bién. Nho d6, nhan dugce cac Dinh 1y 3.3.3, Dinh
1y 3.3.4. Doi v6i huéng thit nhat, nhan xét va két qua cua phan bién la thuc
su ¢6 y nghia. Phan bién ciing néu y tudng cho tic gia ching minh Ménh
dé 3.2.5 la twong tu Ménh dé 3.3.2, nhung dugc xét doi véi tap xac dinh duy
nhat. Tir d6, nhan dugc Dinh 1y 3.2.7, Dinh ly 3.2.8.

Huéng thit hai: Thi€t 1ap Dinh ly chinh thtt 2 cho cdc ham phan hinh
p-adic nhiéu bién (Dinh 1y 3.4.2). St dung Dinh 1y 3.4.2 véi cdc k§ thuat
danh gid gita ham do cao v6i ham dém khong tinh boi, cung viéc st dung
cac ky thuat chitng minh trong [45], ching t6i cling nhan dugc cidc Dinh ly
3.2.7, binh 1y 3.2.8, Dinh 1y 3.3.3, Dinh ly 3.3.4 n6i trén.

Noi dung cua chuong nay duoc viét dua trén bai bao [14], [27] va nhan
xét cling két qua ctia phan bién. Cu thé 1a:

1. Phat biéu va chiing minh cdc dinh 1y tuong tu Dinh 1y 4 diém cla

Nevanlinna trong truong hop p-adic nhiéu bién (Dinh 1y 3.4.2, Dinh Iy
3.2.7. Dinh 1y 3.2.8).
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2. Thiét 1ap 16p da thic duy nhat, da thitc duy nhat manh va chi ra su
ton tai cua mot bi-URS cho cdc ham phan hinh p-adic nhiéu bién dang
({a1,...,a.}, {u}), v6i moi ¢ > 4 (Pinh ly 3.3.4, Dinh ly 3.3.5). bay
la twong tu két qua cua Ha Huy Khodi va Ta Thi Hoai An trong truong
hop nhi€u bién.

3.1 Mot s6 khai niém.

Khong gian C}".
—log|z| néu z # 0,

+o0o néu z = 0.
Vé6i m la s6 nguyén duong, khong gian p—adic m chiéu, ky hi¢u la C}}’

Vé6i z € C, tadat v(z) = {

duoc xac dinh nhu sau:
(CZL = {(21, ...,Zm) 12 € Cp Vi =1, ...,m},
Mot so ky hiéu.

by = (b1, ..., b)), bi(b) = (b1, ...y bi—1,b,bi41, .., byy),
b(m,z‘s) - bi(bis)a (bz) (blv'-' 51—1,b¢+1,---abm)>
DT:{zECp:Mé 7“>0} D<r>—{z€(C :\z|:7“,7“>0},
Dyy =Dy X x Dy s 646 1) = (r1, -..,7m) VO 13 € RY,
Deriy> = Dapys X oo X Dy Yl =714+ 4 Yy

" "

- v -
ZL =2 . ann, ro=r

Iy = (Y1 ey Vi)
6dé v €N, [| =], log=log,.

Do cao ciia ham chinh hinh p-adic nhiéu bién.

Gié str f 12 ham chinh hinh khong dong nhat khong trén D, va

f= Z ay2’, |zl <rpvéii=1,...,m.
7|20
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Vi f laham chinh hinh, nén lim |a,|r” = 0. Do d6 ton tai (71, ..., Ym) € N™

[y]—o00
sao cho |a,|r” 16n nhat. Dat

[Flre = Oéﬂ?foo |aq |77

Dinh nghia 11. D6 cao clia ham f(z(,,)) dinh nghia boi
Néu f(z(m)) = 0, dat Hf(?”(m)) = —0Q.
Bo dé 3.1.1. [46] Gid sit fs(2(m)),s = 1,2,...,q, la ¢ ham chinh hinh p-dic

khong dong nhdt khong trén D, . Khi dé ton tai u(, € D, dé

T(m)-

|f3(u(m))‘ = |f8|7“(m)78 = 1727 e q.

Gia stt f # 0 1a ham chinh hinh trén Dy, a= (a1, ...,am) € Dy, va

(m)?

T'(m)

f= Z ay(2z1 —a1))™ .. (2 = am)™, Zan) € Dr,-
[7/=0
Vi méii=1,2,...,m,viet: f(zom) = 00 iz — ai)(z — an)".

bat: g;i(z1, ..., Zic1, Zit1y ooy 2m) = fin(zi — i),

b,’yk = gi7k(a1, PPN 7 A 0 7 S N am).
00
Khi do: fi,a(z) = bzk(zz - ai)k-
k=0

i k - bl 0 & i.a 0
S N (I R RS
00 néu f; ,(z) =0.
Néu f(a) = 0, thi a (twong tng a;) goi 1a khong diém cta f(z(,)) (twong
l/l’ng fi,a(z))'
Gia st a,) = (a1, ..., ap) 1a khong di€m cta f véi v; s(ag,)) = pi va
bim) = (b1, ..., by,) 1a khong diém cta g v6i v; 4(b)) = ¢i i =1, ..., m.
a; = b;,véimoi i =1, ..., m,
Tanéi p;, am)) = (¢ bem)) n€0 § p; = g; khi p;, q; € N, (3.1)
p; = oo khi ¢; = 0.
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DPinh nghia 12. Gia st f 1a ham chinh hinh khong déng nhat khong trén
Dy, d € C,. Ham vjf : C' — (NJ{oo})™ dugc dinh nghia:

vi(agm) = v5_glagm) = (1 i-alamm); - - - Vmr—d(a@m)))-

Gid su f la ham chinh hinh khong dong nhét khong trén D, va

f= Z a2’ |z <rpvéii=1,...,m.

7120
Viét
Fam) =Y fulz)zf, i=1,2,....m
k=0
Pat

Iy (rom) = {(71, - Ym) € N™ 1 ag|r7 = ‘f‘“m)}’
nli,f(r(m)) = max {fyz = (717 ey Yig oo 7,%”) < ]f(r(m))}7
n2i,f(7"(m)) = min {% : 3 (717 coey Vi oo 777”) < If(r(m))}’
ni ¢(0,0) = min{k : i, (/Z\) = 0}7

= > (mis(rm) = n2is(rm))-

=1

Goi 7 () 1a mot diém t6i han cia f néu v¢(r(,)) # 0.

D6i v6i mot ¢ ¢6 dinh (i = 1,...,m), dé don gian ta dat

nz‘,f(O,O) =1,k = nu,f(?“(m)), ko = nzz',f(T(m))-

Khi dé ton tai da chi s6 v = (vi,...,%,---,%m) € If(r(m)), va
n = (/,Ll,. ey Mgy e 7,um) c ]f(r(m)> sao cho Y = k17 Wi = k‘2_

Xét cac ham chinh hinh khong dong nhat khong trén D, sau day:

filzm) = fu@z)2 Fo(zm) = fin G2, fio(zm) = Fir(20)2.
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Véiméii=1,...,m, dat
Uif’T(m) - {u = U(m) € DT(m) : ’fl(u” - ’fl|7"(m)7 ’f(u)| - ’f’T(m)v

Fi @) = i lrs a0 = il |
Theo B6 dé 3.1.1, suy ra Uy, # 0. V6i médi u € Uy, , dat

fzu(z) - f(uln ceey Ui—1, 2 Uit 1y e v s ,um), z € Dri.

Cho a € Cp, f # a 1a ham chinh hinh tén D, , va p1,..., pn V6i
0<p; <ry,i=1,...,mlacéc so thuc duong cd dinh. VGi méi x € R, dat
Ai(z) = (P1y - o Pic1s Ty Tid 1y - 5 )

Bl(x) - (ph cees Pie1 Ly Pigly - 7pm)-

Pinh nghia 13. Ham dé€m N(a, r(,,) dugc xdc dinh béi

1SN [ nag(a, Ai))
Ny(a,rom) = @Z / : ——dw, nig(a,rm) = ig-a(rn)-
1=1
Pi

Néu a=0, thi dat Nf(?“(m)) = Nf(O, T(m)). Khi dé

Ny(a, Bi(r;)) = hllp/ni’f(a;cBi(x))dx.

Véiméii = 1,2, ....m, dat

ki = nup(Ai(ri)), koi = nop(Ai(ri)),
ey = {0 =l € Day 1) = [ fil 4
|f(ul)| = |f Ai(ri)» |fku<ul)‘ = |fku Ai(ri) |fk21<uz)| - ‘fk27

I, = {A;(z) : A;(z) 1a mot di€ém t6i han, 0 < x < r;}.

Ai(Ti)}a

Theo B6 dé 3.1.1, I'; 1a tap hitu han. Gia st I';, ¢ = 1,...,m, chita n phan

tr A;(27),5=1,...,n. Tu B6 dé 3.1.1, v6imoii = 1,...,m, ¢
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Bo dé 3.1.2. Gid sit f # 0 la ham chinh hinh trén D, . Khi d6

Hy (1)) — Hp(pamy) = Np(r(m))-

Chitng minh. Suy ra truc tiép tu ([46], Dinh 1y 3.2). O
bit: v=(ul,...,u™),u’ € UiifAi(ri)’

N.f’u(r(m)) - NfLul (Tl) + U + me,um (Tm)
Taco: V = {v: Ny (rum) = Ny(rm))} 1a tap khéc rong,

Ny (7)) = Zl (v(a) + logr1) +ny, 1(0, p1)(log r1 — log p1)
p1<|a|<r
+F Zm (v(a) + logry) + 1y, wm(0, p)(log 7y — log pm), (3.2)
pm<|a|<rm
6dé >, (v(a)+logr;),i =1,2,...,m duge ldy trén moi khong diém a
i<|a|<Ty
cua ][;Zj |(tl’nh ca boi). Chu y rang, (3.2) 1a téng hitu han.
Ky hiéu N (r(,) téng trong (3.2), & d6 khong diém a cta ham f;
1 =1,...,m, khong tinh boi. Dat

Nf(?“(m)) = Eréa‘}/( va (T(m)).

Tir [46, Dinh 1y 3.1] suy ra c6 thé tim dugc v’ € U, Ay VAU = (ul,...,u™)

sa0 cho Ny (7)) = Ny, (r(m)), va tuong tu d6i v6i Nz (7))
Bay gio cho C' la diéu kién nao d6, va U%y .\ CUj; 4 s Ul () # 0.
V6i mbi 7, vau' € Uii*Ai(m)’ dat

v;.f(ul(z)) néu ul(z) thod man diéu kién C

0 trong cac truong hgp khéc,

vip(ui(2); C) = {
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Tir [46, Dinh 1y 3.1] suy ra cé thé tim duoc u' € Uf’;li(m vav = (ul,... u™)
sao cho Nf(?“(m); C) = va(r(m); C)

3.2 Pinh ly duy nhat cho cac ham phan hinh p-adic nhiéu
bién.
fi

Gia st f = % la ham phan hinh trén D, (C}'), 6 d6 fi, fo 1a hai ham

2
chinh hinh khong c6 khong diém chung trén Dy, (C}).

Pinh nghia 14. D6 cao cua f dugc xac dinh boi

Hy (r(m)) = max Hy, (r(m) ).

1<i<2
Cho d € C,, ta dat Ny(d,7(m)) = Ny —ap, (T(m))
Nf(OO, T(m)) = Nf2(7“(m)).

Va ham v;‘f : C)' — (NU{+o00})™ dinh nghia boi

Vi (dimy) = 04, g, (dm))s 0F (dimy) = 05, (@(m))-

Cho tap con S ctia C, U {oo}, v6i mbi i = 1,2...,m. ta dat

Ei1(S) = | {(@ am) € NU{oo}) x CJ'|f(am)) = d; vif(amm) = i}
deS

Pinh nghia 15. Ho S = {5}, ..., S, } cdc tap con khong rong cua C, U {oo}
dugc goi 1a n tap xac dinh duy nhat tinh boi (tuong tng, khong tinh boi)
cho cdc ham phan hinh trén C' n€u v6i moi cap ham phan hinh f va g
khdc hang trén C}' thoa man diéu kién F;;(S;) = Ei,(S;), (tuong tng,
E;(S;)) =E,(5)),v6ii=1,....m,j=1,..n,tacé f =g.
Dé ngin gon, n tap xac dinh duy nhat tinh boi (tuong ting, khong tinh boi)
duoc goi la n-URS (twong tng, n-URSIM),

1-URS (tuong tng, 1-URSIM) 1a URS (tuong tng, URSIM),

2-URS (tuong ting, 2-URSIM) la b URS (tuong tng, bi URSIM).
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Gid su 7y 1a mot da chi s6 va f 1a ham phén hinh cua C}'. Khi d6, ky hiéu

0" f 1a dao ham rié only
f la dao ham riéng ST

B6 dé 3.2.1. [23] Gid st f = % la ham phdn hinh khdc hdng trén C'. Khi
2
do ton tai mot da chi s6 v1 = (0,...,0,%1¢,0,...,0) vdi y1. = 1 thod man
o f = a’Y“ifl-fz;2(971‘3(162-[}(1
)

va Wronskian

e __ fl f
Wf = det (@V1ef1 8’71ef2 % 0.
Bo dé 3.2.2. Cho f la ham phdn hinh khdc hdng trén C) va a; € C,
' =1,...,q. Khi do

q
qH ¢ (r(m, ZNf aj, T(my) + Ny(00,7(m)) + O(1),
7=1

trong dé O(1) la dai lugng gici noi, khong phu thugc r ).
Chitng minh. Dat G = {Gp, ... Gy}, 6 d6 (B1,...,3,) la g so bat ky
trong tap {177Q+ 1}7 G] - fl - ajf? VOl j = 17"'7Q7 Gq+1 = f27

He(r(m)) = (Bmax He, Gy, (T(m)). Gid st v6i 7, c6 dinh ta c6:

Hey, (r(m) 2 Hey, (rmy) 2 - 2 Ha, |, (T(m))-

Khi d6
Hq(r,)) = max H, max H
altrm) = g By o G, () = o 5y) 1;(] )
= HGﬁ1 (T(m)) + HG52 (T’(m)) + -+ HGﬂq( (m)). (3.3)
Do ay, ..., a, 1a cic so phan biét trong C,, nén

Ji = bi,Gg, +bi,Gg,,, i =1,2,
6 d6 b;,, b;, 1a cac hing s6 khong phu thuoc r,,). Do d6

Hfl.(”r’(m)) < max {H(;ﬁq(T<m)), HGﬁqH (T’(m))} + 0(1)
< Hng(T’(m)) +0(1), v6ii=1,2vaj=1,....q.
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Do dé
Hy(r(m)) < Hg, (remy) +O(1),5 =1,...,q. (3.4)
Lay tong g bat dang thiic trong (3.4) va tir (3.3), ta c6
qH(r(m)) < Ha(rmy) + O(1). (3.5)

Vay:
q+1

qu(T(m)) < ZHG]‘(T(’/TL)) + O(l)
j=1

Theo B6 dé 3.1.2 ta ¢6

He,(1(my) = Na, (r(m)) + O(1).

Do doé
qH(r(m) <D Np(aj, rim) + Np(00, 7)) + O(1),
j=1
B6 dé 3.2.2 dugc chiing minh. O

B6 dé 3.2.3. Tdp hitu han S ciia C, U {oo} la URS cho cdc ham phdn hinh
trén CJ' . Khi do #S > 2.

Chirng minh. Gia st S 1a URS tinh boi cho cdc ham phan hinh trén C}.
Gia str nguoc lai S = {a}. Lay cac da thiic P(z1), F5(z1), Go(21) doi mot
khong c6 khong diém chung va P(z1) khac héng.
bat Fi(z1) = P(z1) + aFy(z1), Gi(z1) = P(z1) + aGa(z1), va

F = F(z1,.,2m) = 252% G = G(z1,...,2m) = g;gz; Khi dé
Ca= Fl(Zl) —CLFQ(Zl) _ P(Zl) Ca= P(Zl)
F T o6 FQ(Zl) FQ(Zl)’ G GQ(Z:[).

E;p(S) = {(pi,a(m) = (a1, ...,am)) B = a v6i vf p(agm)) :pi},
Eic(S) = {<q by = (b1, ... bm)) LG = a Vi v (b)) = q} (3.6)
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véi a;, b; 1a cdc so tuy y trong C,, Mat kh4c, ta c6
p1=q = vp(ay), theo 3.1) suy ra By (S) = E1¢(S),
vap; =00 vagqg =00, nén E; p(S) = E; ¢(5), 1 =2,...,m. (3.7)

Do d6: E; 5(S) = E;¢(S),i = 1,...,m nhung F # G. Vay #S > 2. Bo dé
3.2.3 dugc chitng minh. O

Bo dé 3.2.4. Néu F la ham phdn hinh khdc hdng trén C™, va #S > 2. Khi
do E%F(S) 7& @,i = 1, s

Chitng minh. Do #S > 2 nén ton tai a;,as € S.
Xét a1 # 0o va ay # 0o. Ap dung B dé 3.2.2 v6i aq, as ta ¢6

2
3Hp(r(m ZNF aj, T(m)) + Nr(00, 7(m)) + O(1),
j=1
suy ra: 2Hp(r(m)) < Z] 1 Nr(aj, mmy) + O(1).
2
Khi r; — o00,i = 1,...,m, thi Hf(r(,,)) — 0o, nén > Np(a;,r4,) — oo.
j=1

Do d6, F' — a; hoiac F — as c6 khong diém.
Xét ay = co. Ap dung B6 dé 3.2.2 véi a; ta c6

QHF(T(m)) < NF(al, T(n. )) —f—NF(OO T'(m )—f—O( )

Tuong tu trén, ciing duoc F' — a; hodc F — ay ¢6 khong diém.
Vay E; r(S) # 0. B6 dé 3.2.4 dugc ching minh. 0

Ménh dé 3.2.5. Tdp hitu han S ciia C, U {oo} la URS tinh boi (tuong iing,
khong tinh boi) cho cdc ham phan hinh trén CJ' khi va chi khi né la URS
tinh boi (tuong ting, khong tinh boi) cho cho cdc ham phdn hinh trén C,,.

Chitng minh. Gia st S 1a URS tinh boi cho cdc ham phan hinh trén C",
va f(z1),g(z1) la hai ham phan hinh khic hang trén C, thod man E;(S) =
E,(5).bat F = F(z1,...,z2m) = f(21), G = G(21, ..., 2m) = g(#1).
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Tuong tu (3.7) va gia thi€t E¢(S) = E,(S), suy ra E; p(S5) = E1¢(95),
va E; ¢(S) = E;(S), i = 2,...,m. Vay

Eip(S)=Eia(S),i=1,..,m. (3.8)

T (3.8) va S 1a URS tinh boi cho cac ham phan hinh trén CJ', taco F' = G.

Vay f =g.

Nguoc lai, gia st S 1a URS tinh boi cho cdc ham phéan hinh trén C,,
va ' = %, G = g—; la hai ham phan hinh khéc hang trén C,' thoa méan
Eip(S)=E;q(5),i=1,...,m.

Vi F khac hing, theo B6 dé€ 3.2.1 ton tai dachis6y; = (0,...,0,7;,0,...,0)

Vo1 v1; = 1 thoa man Wronskian

i F Fy
Wp = det (8711‘F1 8711}7’2) Z 0.
Pat [p — {z e {1,..,m}: Wi # o}, thi I + ). Theo B8 dé 3.1.1, ta c6

Xp(rmy) = {u=wm) € Dy, :|F1(u)| = |Fily,, [Fa(u)] = |Fy

(Wi (u)| = [Wkly,,.i € Ir} #0.

T(m) T(m)>

i) Néu u € Xp(ry)), khi d6 F;, khic hang. Vi #S > 2, theo Bo dé 3.2.4

Do d6, ton tai a € S sao cho Fj, — a c¢6 khong diém b v6i boi ¢; € N*,

nghia 1a ton tai u;(b) = (uy,...,%_1,0, U1, ..., Up,) 12 Khong diém cla
Fl — CLF2 0

F—a= 5 VOi U, i g, = i

Do E; p(S) = E; (S), nén ton tai ¢ € S sao cho u;(b) 1a khong diém cua
G—c= 15—02 vGi ngl_CGQ = ¢;. Suy ra b 1a khong diém cua G;,, — ¢
2
v6i boi ¢;. Vay G, khdc hang, va Er, (S) C Eg, ,(S5).

Tuong tu, ta ciing chiing minh duoc Eg,  (S) C Ef, (S). Vay

Er,,(5) = Eg,,(9). (3.9)
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T (3.9) va gia thiét S 1a URS cho cdc ham phan hinh trén C,, ta ¢
Fiw = Giy, dodd F(u) = G(u) v6i u € Xp(rg,),i € Ir. (3.10)

Nguogc lai, néu G, khdc hang, ly luan tuong tu trén, F; , khac hang.
ii) Néu i € Ip, thi WL =0, nén F;, 1a hing, suy ra G;, 1a hing.
Tu F, ., G, 12 hang va (3.10) suy ra

Fiw=Giy=F(u), véii & Ip. (3.11)
Tir (3.10) va (3.11) suy ra
Fiyw=Gi,v6imoii=1,..,m. (3.12)

Tiép theo, ta chiing minh F' = G.
Gia st ngugc lai F' # G, khi d6 h = F1Gy — FyG1 # 0.
Khi d6, theo Bo dé 3.1.1 ton tai u € Xp(ry,)) sao cho |h(u)| = |A],,,, # 0.
Tu (3.12), ta c6 h;,, = 0, suy ra |h|r(m) = 0, mau thuan. Vay F = G.
Ménh dé 3.2.5 dugc chiing minh. O

Trong truong hop khong tinh boi, chitng minh tuong tu.

Ly luan tuong tu Ménh dé 3.2.5 ta nhan duoc:
Ménh dé 3.2.6. Ho S la n-URS tinh boi (tuong iing, khong tinh boi) cho
cdc ham phan hinh trén CJ' khi va chi khi no la n-URS tinh boi (tuong ting,
khong tinh bgi) cho cho cdc ham phdn hinh trén C,,.

Ap dung Ménh dé 3.2.6 cho Dinh Iy 3.1 [39], ta nhan duoc

Pinh 1y 3.2.7. Gid sit f, g la hai ham phdn hinh khdc hdng trén C,' sao cho

Et(a;)) = Ey(a;),a; € C,U{oo},i=1,2,....q. Neuq >4 thi f=g.
Ap dung Ménh dé 3.2.5 cho Dinh 1y 6.3.3 [39] v6i ham phan hinh, ta duoc

Pinh 1y 3.2.8. Gid sit f,g la hai ham phan hinh khdc hang trén C}' sao
cho E; f(a;) = Ej4(aj),i =1,2,....,m,a; € C,U{oo},j =1,2,3. Khi dé
f=y



61

3.3 Pa thiic duy nhat va bi-URS cho cac ham phan hinh
p-adic nhiéu bién

Pinh nghia 16. Mot da thitc khdc hang P(x) € C,[z] dugc goi la da thiic
duy nhdt cho céc ham phén hinh trén C}' néu v6i moi cap ham phan hinh
f; g khdc hang trén C}' thoa man diéu kien P(f) = P(g) thi f = g.

Tuong tu, ta goi da thic khdc hang P(x) € C,[z| 1a da thitc duy nhdt
manh cho céc ham phén hinh trén CJ' n€u v6i moi cap ham phén hinh f, g
khic hang trén C}’ va moi hang s6 khdc khong ¢ € C, thod man diéu kién
P(f)=P(g) thi f =g.

Pinh nghia 17. Gia st P(x) la da thiic bac ¢ khong c¢6 nghiém boi va dao
ham cua n6 c6 dang
P(x) =a(x —dy)™...(x — dp)%,
6ddqi+---+q. =q—1vad,...,dlacdc khong diém phan biét clia
P’. Khi d6 k duoc goi 1a chi s’ dao ham cia P.
Khong giam tong quat, c¢6 thé gid st dy, . .., d; € C,\{0}.

Pinh nghia 18. [45] Da thic khiac khong P(x) duoc goi 1a thoa man dieu
kién (H) néu P(d;) # P(d,,) v6imoi 1 <1 <m < k.
Pinh nghia 19. [45] Da thtc khac khong P(x) dugc goi la thoa man diéu
k
kién (G) néu > P(d;) # 0.
i=1

Bo deé 3.3.1. [14] Gid sit f, g la hai ham nguyén khdc hang trén C}' sao cho
U?c = Ug trén CJ'. Khi do f = cg, voi 0 # c € C,,.

Ménh dé 3.3.2. Da thiic P(x) € C,[z] la da thitc duy nhdt (tuong iing, da
thitc duy nhdt manh) cho cdc ham phdn hinh trén C, néu va chi néu né la da
thitc duy nhdt (tuong ting, da thitc duy nhdt manh) cho cdc ham phdn hinh

trén (Cgl.
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Chitng minh. Gia su P khong la da thiic duy nhat manh cho cac ham phan
hinh trén C,, nghia la ton tai hai ham phan hinh phan biét f(z), g(z) sao cho
it nhat mot ham khac hang va P(f) = ¢P(g) v6i ¢ 1a hang s6 nao d6. Dat:
F(z1,eo,2m) = f(z1),  G(21,..., 2m) = g(#1).

Khi d6: P(F') = cP(G) kéo theo P khong 1a da thic duy nhat manh cho
cdc ham phan hinh trén C".

Ngugc lai: gia st P khong la da thitc duy nhit manh cho cac ham phan
hinh trén Czl,
F(z1,...;2m), G(21, ..., zm) sao cho F khac hang va P(F) = ¢P(G) véi ¢

14 hang s6 nao do.

nghia 1a ton tai cic ham phan hinh nhi€u bién phan biét

Do F' # G nén ton tai ¢ = (q1, ..., gn) khong 1a cuc di€ém ciing nhu diém
khong xac dinh ctia F' va G sao cho F(q) # G(q). Pat a = F(q).
Do F' khac hiang nén ton tai r = (ry,...,r,,) € CI

»s T # q sao cho
F(r) # F(q). bat

a;, =1, —q;,1t=1,2,...,m,
f(z) = F(q1 + a1z, ..o, G + @ 2),
9(2) = G(q1 + a1z, ..., g + am2).

Khi d6 f, g 1a cac ham phan hinh trén C,, va P(f) = cP(g). Mat khac:
f(0) = F(q1, ..., qm) # G(q, ..., qm) = g(0) do d6 f # g,
f0) =F(qu, s m) # F(r1,...omm) = Flar + a1, ..., g + an) = (1),
tic 1a f khéc hang.
Vay P khong la da thic duy nhat manh cho cac ham phan hinh mot bién.
Khi ¢ = 1 ta duogc khing dinh tuong tu cho da thitc duy nhat.
Ap dung Ménh dé 3.3.2 cho Dinh Iy 1, Dinh 1y 2 [45] ta nhan duoc:

Pinh ly 3.3.3. Gid su P(z) € C,|x] la da thitc khong c6 nghiém bgi, ¢é chi
50 dao ham k > 3 va thod man diéu kién (H). Khi dé P(x) la mét da thiic

duy nhdt cho cdc ham phdn hinh trén G
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Pinh ly 3.3.4. Gid si P(z) € C,|x] la da thitc khong c6 nghiém boi, ¢6 chi
s0 dao ham k > 3, thoa man diéu kién (H) va (G). Khi dé P(x) la m¢t da
thitc duy nhdt manh cho cdc ham phan hinh trén CJ'.
Pinh ly 3.3.5. Gid su P(z) € C,|x] la da thitc khong c6 nghiém boi, ¢6 chi
s0 dao ham k > 3, thod man diéu kién (H) va (G). Khi do ta ¢

1) Néu {ay, ...,a,} tap nghiém ciia P(x) = 0 thi ({al, ey g b {oo}) la
bi-URS cho cac cac ham phan hinh trén CJJ'.

1
i =1,...,q, la tdp nghiém cia P(x) =0
a; —u

thi ({al, e Gy ) {u}> la bi-URS cho cdc ham phdn hinh trén C}.

2) Néua; #u e C,va

Chitng minh. 1) bat S = {ay,...,a,}. Tu k > 3 suyraqg > 4.
Gid st f va g la hai ham phan hinh twén C' thod man dicu kién
E; 1(S) = Ei4(S), Eif(00) = E;4(00), véimoii=1,...,m.
P(f)

Theo B6 dé 3.3.1, —~~ = ¢ v6i ¢ la hing s0.
P(g)

Theo Dinh 1y 3.3.4, ta ¢c6 P(x) 1a mot da thic duy nhat manh cho céac
ham phén hinh trén C?. Vay f = g, nghia la (5, {oco}) la bi-URS cho cdc

ham phan hinh trén C}".

1 1 1
2) bat b; = i=1,..,q,vaS={p}_ F= , G = :
) ba o ¢, va S ={bi}i_, Y =y
Chd ¥ rang
EZ,F(bZ) = El,f(al)n EZ,F(OO) = E; f(u)a
Eic(bi) = Eig(ai), Eia(00) = Eig(u)
Do do
EZ’F(S) = EZ,G(S) va EZ7F(OO) = Ei7g(OO).
1 1
Tuong tu truong hop l)tacéF:Gtﬁ’cléf = .Dodé f =g.
—u  g—u

binh 1y 3.3.5 dugc ching minh. O
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Heé qua 3.3.6. Vi moi ¢ > 4 va voi moi u € C,, ton tai bi-URS cho cdc ham
phdn hinh p-adic dang ({al, ey G} {u})

Sau day 1a mot s6 vi du, phan vi du vé da thitc duy nhat cho cac ham phan
hinh tréen C'.

Vi du 1. Pa thic P(x) = 32* — 823 — 622 + 24x.

Ta thdy P'(z) = 12(z + 1)(z — 1)(z — 2) ¢6 chi s6 dao ham k£ = 3 va
P(~1) = —19 # P(1) = 13 £ P(2) = 8, P(—1) + P(1) + P(2) = 2 #£ 0.
Do d6 P(x) thoa man cdc dicu kién cua Dinh 1y 3.3.4, nén P(x) la da thic
duy nhét manh cho cdc ham phén hinh trén C}'.

Vidu2. P(z) =2 — 222 + 2 ¢6 P'(z) = 4z(z — 1)(z + 1).

P thoa man dic¢u kién (G) nhung khong thod madan diéu kién (H) vi
P(0) = 2,P(1) = P(—1) = 1. D& thiy P khong la da thic duy nhat,
nén khong 1a da thitc duy nhéat manh cho cdc ham phan hinh trén C. That
vay, v6i moi ham f va g = —f thi P(f) = P(g), nhung f # g.

Vidu3. P(z) = 32°—2523+60x ¢6 P'(z) = 15(x—1)(z+1)(z—2)(z+2).

P thoa man diéu kién (H) nhung khong thod man diéu kién (G) vi
P(£1) = £38, P(+2) = £16. Dé thay P khong la da thic duy nhat manh
cho céac ham phéan hinh trén CJ'. That vay, v6i moi ham f va g = —f thi
P(f) = —P(g), nhung f # g.

3.4 Mot kiéu dinh 1y chinh thi hai cho ham phan hinh p-
adic nhiéu bién.
Bo dé 3.4.1. Gid sit f la ham nguyén khong dong nhdt khong trén Cyl va v
la mot da chi s6'| v |> 0. Khi do
Hep(Be(re)) — Hy(Be(re)) < — | v | logre + O(1).

Chitng minh. Suy truc tiép tir ([23], B6 dé 4.1). O
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Pinh ly 3.4.2. Cho [ la ham phdn hinh khdc hdang trén Cy va a; € Cp,
j=1,...,q. Khi do

(q - 1)Hf(Be(Te))
< Zﬁf(aj, Be(re)) + N (00, Be(1e)) — Nogn f(Be(re)) — logre + O(1),

trong do O(1) la dai luong gici ndi, khong phu thudc ..

Chitng minh. Dat: NO,@}“ (T(m)) = N07w(7’(m)) = Nw(o, T(m); C), odo Cla
dicu kién Gj(2,,) # 0, 2(m) € C)' v6imoi j = 1,...,q + 1.

Bang cdch dat va 1y luan tuong tu (3.5), B6 dé 3.2.2, ta c6 thé ching minh:

(¢ — D Hf(rm) < Ho(rim) = 1I?a>§71)HGg1...Gﬁq_l (rmy)-  (3.13)

Ky hi¢u W (g1, g2) 1a Wronskian ctia hai ham nguyén g1, g» v6i 1 xdc dinh

nhu B6 dé 3.2.1. Do f khédc hang, suy ra W (fy, f2) #Z 0. Gia st (o, az) 1a

hai s6 phan biét trong {1,...,¢+ 1}, va (f1,...,5,-1) la cdc s6 con lai. Vi

cdc ham f; c6 thé biéu dién 1a t6 hgp tuyén tinh cla G,,, G,,, nén
W(Ga17 GOQ) = C(al,ag)w(fly fg), (314)

6 d6 ¢(q, a,) = ¢ 12 hang s6 chi phu thuoc vao (o, ay). Dat

1 1
W(Ga,, Ga
A= A(Oél, 052) = (C;, 1(} 2) = det athal afylGoQ . (315)
(5] (%) Gal Ga2
. oG, . CRA A 5 .
valL; = o Loi=1,2. Tu Bo d¢ 3.4.1 va || =1,taco
log |LilB.(r,) < —|mllogr. +O(1) < —logre + O(1).

Tur day va (3.15) ta co

log [A|p,(r,) < max log |Li|p,(r,) < —logr. + O(1). (3.16)

1<i<2
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W (Ga,,Ga,) Gi...Gy G ...Gys,

Tu A = : ta co = Suy ra
GG W(fr, f2) A g
q+1
ZHG — Hw (Be(re)) = Hay, ..cy,  (Be(re)) —1og |Al ) + O(1).

Theo B6 dé 3.1.2 1 Hy(Be(r.)) = Ny (Be(re)) + O(1),
He,(Be(re)) = Ng,(Bu(re)) +O(1).  (3.18)

Tur (3.16), (3.17), (3.18), (3.13) ta co

(q - 1)Hf(Be(Te))

<ZHG — Hy(B.(r.)) —logre + O(1)
<ZNG — Ny (Be(re)) — logr. + O(1). (3.19)

Cho mot B.(r.) c6 dinh, xét caic ham nguyén W va G, ..., G 41 khong
dong nhat khong trén Dp, (). Theo [1], ta ¢6 thé tim duge u € U, (r)> VA
u € L{gj,Be(Te), j=1,...,9+ 1saocho

Ne,(Be(re)) = Ng,)...(re), Nw(Be(re)) = N, , (re). (3.20)

Goi Uy () 1a tap chita cac phan tir u duge mo ta trong (3.20).

Gia sir ue(z) € Uy ., la khong diém clia G; c6 boi rieng thi e la k,
2< k< +00.Doy =(0,...,0,7,0,...,0) v6i 71 = 1, ta nhan dugc
Ve,om @, (ue(:zs)) = k — 1. Tu day va (3.14) suy ra u.(z) la khong diém cua

W ¢6 boi riéng thi e bang k — 1.
qg+1

Bay gid ta xét ham ' = [] G;. Vi F khdc hang nén F ¢6 khong diém.
j=1

Gia st u.(z) 1a mot khong diém cta F. Do ay,...,a, 1a céc s6 phan biét,
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nén ton tai chi moét ham G sao cho G(u.(x)) = 0. Do d6

g+l q+1
Z N(G).u(re) = N, (re) = Z N, (re) = Now,, (7e)- (3.21)
J=1 j=1

Tir (3.20) va (3.21), ta c6

flaj, B )+ Nf(oo Be(re)) — Nogn p(Be(re))-

Tir diéu nay va (3.19), Dinh 1y 3.4.2 dugc chitng minh. O

Nhan xét 4. St dung Dinh 1y 3.4.2 v6i cac ky thuat danh gia gitta ham do
cao va ham dém khong tinh boi, cung viéc su dung cac k¥ thuat chitng minh
trong [45], chiing t61 cling nhan duoc Dinh 1y 3.2.7, Dinh ly 3.2.8, Dinh ly
3.3.4, Dinh 1y 3.3.5 (xem [14] va [27]).

Két luan caa Chuong 3

Trong Chuong 3, ching t6i thiét 1ap mot s6 dinh 1y duy nhat, da thic duy
nhat va bi-URS cho cdc ham phan hinh p-adic nhiéu bién sau:

- Binh 1y 3.4.2, Dinh 1y 3.2.7. Dinh 1y 3.2.8. Day la tuong tu két qua cua
Adams-E. Straus cho truong hop p-adic nhi€u bién.

- Dinh 1y 3.3.3, Dinh 1y 3.3.4, Dinh 1y 3.3.5. Day la tuong tu két qua cla
Ha Huy Khodi va Ta Thi Hoai An trong trudong hgp nhiéu bién.
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Két luan cua luan an

Luan 4n nghién cttu cac van dé tap xac dinh duy nhat cho cdc ham chinh
hinh nhiéu bién phiic va p-adic. Muc tiéu ctia luan an la thié€t 1ap mot s6 tap
xac dinh duy nhat va 16p da thitc duy nhat trong cac truong hop trén. Céc

két qua chinh ctia luan 4n la:

1. Thiét lap mot s6 dinh 1y duy nhat cho cac duong cong chinh hinh khéc
hing, xay dung hai 16p da thitc duy nhat va siéu mat xac dinh duy nhat
cho cac duong cong chinh hinh khong suy bién dai s6. Cac két qua trén
12 tvong tu Pinh 1y 5 diém cta Nevanlinna va theo huéng dit ra cua F.

QGross.

2. Ching minh mot s6 dinh 1y duy nhat cho dudong cong chinh hinh p-adic
khéc hang, xay dung hai 16p da thic duy nhat manh va siéu mat xac
dinh duy nhat cho cac duong cong chinh hinh p-adic khéng suy bién
dai s6. Céac Dinh ly trén 1a twong tu DPinh 1y 4 diém cua Nevanlinna,
tuong tu cac két qua cua M. Ru, P.C. Hu-C. C. Yang va F. Gross trong
truong hop p-dic.

3. Thiét lap mot s6 dinh 1y duy nhat, da thic duy nhat va bi-URS déi véi

cdc ham phan hinh p-adic nhiéu bién.
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