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L.OI CAM DOAN

To6i xac nhan rang tat ca cac két qua duge trinh bay trong luan an nay 13 hoan
toan mdi va da duge cong bo trén cac tap chi toan hoc uy tin quoc té. Cac két
qud néu trong luan an la hoan toan trung thyc, da dude sy dong ¥ clia cac dong
tac gid trong viec sit dung, va chua ting duge cong bo & bat ky nghién citu hay

cong trinh nao khac.

Nghién cttu sinh

Tran Pic Ngoc



L.OI CAM ON

Luan an nay da dugc hoan thanh dudi sy huéng dan tan tinh va chu déo cua
PGS.TS. Kiéu Phuong Chi va GS.TSKH. Si Diic Quang. Toi xin gtii 15i cAm on
sau sac va chan thanh nhat dén hai nguoi Thay ctia minh, nhitng ngudi da luon
danh thoi gian chi bao, chia sé kinh nghiém va tao dieu kién thuan loi nhat cho
toi trong sudt qua trinh hoc tap va nghién ctu. Sy quan tam va ho trg cla cac
Thay da gép phan khong nhé vao sit thanh cong clia luan an nay.

Toi cling xin g 10i cAm on tran trong dén PGS.TS. Pham Hoang Quan,
PGS.TS. Lé Minh Triét, nguoi da dinh huéng va khuyén khich toi trong hanh
trinh nghién cttu khoa hoc. Nhitng co hoi hoc tap va giao luu véi cac nha nghién
cttu khac ma cac Thay da tao ra gitp toi mé rong kién thic va hoan thién cong
trinh nghién cttu ctia minh.

Loi cam on chan thanh cling dude gtii dén Truong Dai hoc Sai Gon, Phong
Sau dai hoc, vd Ban Cht nhiem Khoa Toan. Su gitip dd va tao diéu kién thuan
lgi clia cac co quan da gitp toi c6 moi trudng nghién citu tot nhat. Toi xin
cAm on cac thay co v anh chi em trong seminar Giai tich ctia Khoa Toan Ung
Dung, Truong Dai hoc Sai Gon va seminar Hinh hoc phitc cia Khoa Toan-Tin,
Truong Dai hoc Su pham Ha Noi, dac biét 1a PGS.TS. Pham Dtc Thoan, TS.
Nguyén Thi Nhung vi NCS. D6 Thi Thiuy Hang vé nhitng trao doi khoa hoc va
16i khuyen httu ich cho to6i trong suét qua trinh hoc tap va nghién ciu.

To6i xin gii 10i cAm on sau sac dén Truong THPT Nguyén Thuong Hién, Ban
giam hieu nha truong, va cac dong nghiép trong Bo mon Toan. Sy quan tam,
ho tro va chia sé clia cac ban da gitp t6i c6 diéu kien thuan lgi dé hoan thanh
quéa trinh lam nghién cttu sinh.

Cudi cling, tit tan day long, toi xin bay t6 long biét on sau sic dén gia dinh
va nguoi than da luén & bén to6i, khich 1, dong vién va chia sé moi kho khan.
St yéu thuong va sut ing ho ctia nhitng ngudi than da 1a nguon dong luc 16n lao

dé to6i hoan thanh luan an nay.

Tac gia
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DANH MUC CAC QUY UGC VA KI HIEU
Trong toan bo luan an, ching toi thong nhat mot s6 ki hiéu nhu sau.

e P*(C): khong gian xa anh phitc n— chiéu.
)1/2

|zl = (\z1|2+~--+\zm]2 VOl 2 = (21,...,2m) € C™.

e B(r):={2€C™: |z|]| <r} la hinh cau md ban kinh r trong C™.
e S(r):={zecC™:|z| =r} 1a mat cau ban kinh r trong C™.
v

e d=0+0,d:= 4—(5— 0): cac toan tit vi phan.
™

e 0,(2) := dlog||z||2 A (aldclog||z||2)m_1 tren C™ \ {0}.

VA U1 (2) 1= (ddcl|z||2)m_1: cac dang vi phan.
e O(1): ham bi chin déi véi r.
e O(r): vo cung 16n cung bac véi r khi r — +oo.
e o(r): vd cung bé bac cao hon r khi r — +oo.
e log"r = max{log r,0},r > 0.

e “|| P": c6 nghia la ménh dé P dung v6i moi r € [0, +00) ndm ngoai mot tap

con Borel E ctia [0,400) thod man [, dr < 4ooc.
e |S|: luc lugng cua tap hgp S.
e I(z): s6 nguyén 16n nhat khong vuot qua .
e BONN{dy, ..., d,}: boi s6 chung nhd nhat cia cac s6 nguyéen duong dy, . . ., d,.
e Zero(h) : tap cac khong diém ctia ham h.

e supp(v) : gia cta divisor v.



MG DAU

1. Ly do chon dé tai

Ly thuyét phan bd gia tri clia cac ham phan hinh trén mat phang phic cé
nguodn goc tit cac 1y thuyét co dien dugc phat triéen bdi Sokhotskii-Casorati,
Weierstrass, va Picard vao gitta thé ky XIX. Vao cudi thé ky XIX va dau thé ky
XX, cac Iy thuyét nay da duge md rong thong qua nghién citu st phan bé khong
diém clia cac ham nguyén, chi yéu bdi truong phai Phap, bao gom Hadamard,
Borel, Valiron, va nhitng nguoi khac. Vao nhitng nam 1920, nha toan hoc Phan
Lan R. Nevanlinna da xay dung cong cu giai tich cho 4nh xa phan hinh, gép phan
lam cho Iy thuyét phan bo gia tri trd nén hoan chinh hon. Ly thuyét Nevanlinna
lien tuc thu hat duge st quan tam cua dong dao cac nha toan hoc 6 ca hai khia
canh: phat trién 1y thuyét noi tai va tim kiém nhitng méi lien hé véi cac linh
vuc khéac ciua Toan hoc.

Dau tién, vao nam 1925, R.Nevanlinna cong bo bai bao vé phan bo gia tri
ctia ham phan hinh trén mit phang phitc vi nim sau ong da mé rong dinh Iy
Picard nho bang cach chiing minh hai dinh 1y co ban, hien duge biét dén véi
tén goi dinh 1y co ban thtt nhat va thit hai (xem [1]) cho ham phan hinh khéc
hing trén mat phing phiic, véi muc tiéu la cac gia tri phitc va boi giao dudc
ngat béi 1. Cac nghién ctu ciia Nevanlinna ngay lap tic thu hat sy cha y tu
cong dong toan hoc va dan dén nhiéu nghién citu tiép theo, nhu cong trinh cta
A. Bloch [2], H. Cartan ([3], [4]) va H. Weyl [5]. Dac biét, H. Cartan da mé rong
ly thuyét Nevanlinna cho dudng cong chinh hinh trong khong gian xa anh phc,
va L. Ahlfors [6] d& dua ra cach tiép can hinh hoc cho cac két qua nay.

Noi dung c6t 16i ctia Ly thuyét Nevanlinna tap trung ¢ hai dinh 1y chinh,
dugc goi 1a cac Dinh 1y co ban thit nhat va Dinh 1y co ban thi hai. Dinh 1y co
ban thit nhat xuat phat tit cong thitc Jensen va luon duge thiét lap mot cach
dé dang trong moi truong hgp. Tuy nhién, Dinh 1y co ban thi hai khong duge



nhu vay; viéc thiét lap dinh 1y nay 1a rat kho va cho dén nay ngudi ta chi méi
thiét lap dudc trong mot s6 truong hgp nhat dinh. M6 rong dang cha y dau tien
14 ctia H.Cartan vao nam 1933 khi éng tong quat két qua ctia Nevanlinna cho
anh xa chinh hinh khong suy bién tuyén tinh tit C vao khong gian xa anh phiic
P*(C) v6i muc tieu la cac sieu phang & vi trf tong quat. Tiép d6, vao nam 1953,
W.Stoll [7] mé rong két qua trén cho anh xa chinh hinh khong suy bién tuyén
tinh tit C™ vao P"*(C). Cac nha toan hoc khac nhu P. Griffiths va B. Shiffman da
md rong 1y thuyét cho truong hop a4nh xa phan hinh tit da tap parabolic nhiéu
chiéu vao da tap xa anh. Ké tit d6, cac két qua kinh dién ctia 1y thuyét vé anh
xa phan hinh da dugc tich hop mot cach tu nhién vao 1y thuyét ctia Nevanlinna.
Dic biet, vao nam 1983, Nochka thiét 1ap dinh 1y co ban thit hai cho dudng cong
chinh hinh khéc hing trong khong gian xa anh véi muc tiéu la cac siéu phang
& vi tri tong quat. Két qua ctia Nochka da gitp hoan thién tron ven dinh 1y co
ban thit hai ctia Cartan thiét lap vio nam 1933. Su phét trién clia cac dinh ly
co ban thit hai cing dong thoi mang lai mot cong cu vo cuing hiéu qué cho viéc
nghién citu cac tinh chat ctia 4nh xa phan hinh thong qua anh ngugc ciia cac
sieu phang hodc siéu mat. Dic biét 1a viéc nghién citu vé tinh duy nhat va su
phu thuoc dai s6 clia cac anh xa phan hinh c¢6 chung 4nh nguge véi ho cac siéu
phéng hay siéu mit duge phat trién manh mé trong khoang 30 nam tré lai day.

Trong boi canh do, 1y thuyét Nevanlinna da dude md rong cho cac anh xa
phan hinh tir da tap Kéahler vao da tap xa anh. Dau tién, H. Fujimoto [8] nghién
cttu st phan bo gia tri clia 4nh xa phan hinh tit mot da tap Kahler M day, c6
pht song chinh hinh v6i mot hinh cau B(Ry) trong khong gian phic C™. Do
khong c¢6 ham vét can parabolic trén da tap Kéhler tong quat nén khong thé
xay dung dugc céc dinh 1y co ban thit hai nhu thong thuong. Ong da dé xuat
cac khai niem va phuong phap mdi, dic biet 14 khai niem s6 khuyét khong 1ay
tich phan v& quan hé s6 khuyét cho anh xa phan hinh tit da tap M vao khong
gian xa anh tuong ing véi ho cac siéu phing. Sau do, T. V. Tan va V. V. Trudng
[9] d& md rong két qua nay cho cac siéu mit & vi tri dudi tong quat (theo mot
nghia dac biét). Doc 1ap v6i hai tac gia tréen, M. Ru va S. Sogome [10] d& md
rong két qua ciia Fujimoto cho céc siéu mit & vi trf tong quat. Cac nghién ctu
tiép theo ctia Q. Yan [11] va D. D. Thai - S. D. Quang [12] da thiét lap quan

hé s6 khuyét cho anh xa phan hinh va céc sieu mit & vi trf dudi tong quét theo



nghia thong thuong. Dac biét, véi viec st dung phuong phéap thay thé siéu mit
duge dé xuat béi S. D. Quang [31], nhém céc tac gid S. D. Quang, L. N. Quynh,
N. T. Nhung va N. T. Q. Phuong [19, 20, 26] da dua ra nhiéu két qua tot hon veé
quan hé s6 khuyét khong 1ay tich phan cho trudng hop ho siéu mat & vi tri dudi
tong quat hoic ho siéu mit tity ¥. Tuy nhién, cac két qua hién tai vAn con xa
so v6i mong muodn cia giéi nghién citu vé mot két qua téi wu nhat. Do vay, cau
hoi dat ra la: “C6 phuong phap nao dé thiét lap cac quan hé s6 khuyét khong
lay tich phan cho cac siéu mét toi wu hon khong va c6 thé sit dung phuong phap
dé6 dé nghién ciiu cac van dé lien quan vé anh xa phan hinh trén da tap Kéahler
khong nhu tinh duy nhat va phu thuoc dai sb ciia cac anh xa khong?”. Luan an
niy sé tap trung nghién cttu nhitng van dé treén.

Vi nhing 1§ do trén, ching t6i chon dé tai “Ly thuyét Nevanlinna trén
da tap Kdhler va cdc i#ng dung” dé nghien citu viec thiét lap quan heé s
khuyét khong 1ay tich phan cho 4nh xa phan hinh va cac siéu mét & vi tri dudi
tong quat, dong thoi giadi quyét bai toan duy nhat va sy phu thuoc dai s6 cho

cac 4nh xa phan hinh giao véi ho siéu phang.

2. Muc dich nghién citu

Muc dich chinh ctia luan 4n la thiét lap cac quan hé s6 khuyét khong 1ay tich
phan cho cac anh xa phan hinh tit da tap Kahler vao da tap xa anh va tng dung
nghién citu cac tinh chat ctia ho cac anh xa phan hinh. Muc dich nghién ciu
bao gom ba noi dung chinh: thit nhat 13 thiét 1ap quan heé s6 khuyét khong lay
tich phan cho cac 4nh xa phan hinh v6i muc tiéu 1a ho céc siéu phang & vi tri
duéi tong quat; thit hai la thiét lap quan hé s6 khuyét khong lay tich phan cho
cac anh xa phan hinh v6i muc tiéu la ho siéu mat tuy y trong da tap xa anh; va
cudi cling 1a nghién citu cidc anh xa phan hinh trén da tap Kahler ¢6 chung anh
ngugc véi mot sé sieu phang. Luan an ciing sé mé rong nghién citu vé bai toan
duy nhat va bai toan suy bién hoic phu thuoc dai s6 clia cac anh xa phan hinh

trong cac tinh hudéng néu treén.

3. D6i tugng va pham vi nghién citu
D6i tuong nghién ctiu clia luan an 1a cac anh xa phan hinh tir da tap Kahler
vao da tap xa anh.

Dé tai duge nghién citu trong pham vi ctia 1y thuyét phan boé gia tri cho anh



xa phan hinh tit da tap Kahler day vao da tap xa anh.

4. Phuong phap nghién ciu

Dé giai quyét cac van dé dat ra trong luan an, ching t6i sit dung nhiing
phuong phéap ctia 1y thuyét phan bo gia tri, hinh hoc phiic va giai tich phiic.
Bén canh viéc st dung cac k§ thuat truyen théng, chung toi dua ra nhiing ki
thuat mdi nham dat duge nhitng muc dich da dat ra trong dé tai.

5. Y nghia khoa hoc va thuc tién

Luan an gép phan lam sau sac hon cac két qua vé quan hé sé khuyét khong
lay tich phan cho 4nh xa phan hinh tit da tap Kahler vao da tap xa anh véi ho
sieu mit ¢ vi tri dudi tong quat hoisic ho siéu miit tity ¥. Bén canh d6, luan an
l]am phong pht thém céc hiéu biét vé su duy nhat hay su phu thuoc dai sb clia
nhitng anh xa phan hinh tir da tap Kahler vao khong gian xa anh véi dieu kién
vé anh ngudc ciia ho cac siéu phang.

Luan an c6 thé la tai lieu tham khao cho sinh vien, hoc vién cao hoc va

nghién citu sinh theo huéng nghién citu nay.

6. CAu tric luan an

Céu tric ctia luan an bao gdm bén chuong chinh. Chuong Tong quan danh
dé phan tich mot s6 két qua nghién citu ctia nhitng tac gia trong va ngoai nudc
lien quan dén noi dung ctia dé tai. Ba chuong con lai trinh bay cac kién thitc
chuan bi cling nhut nhiing ching minh chi tiét cho céc két qua méi ciia dé tai.

Chuong I. Tong quan.

Chuong II: Quan hé s6 khuyét khong tich phan cho 4nh xa phan hinh va
ho siéu phang & vi trf duéi tong quat.

Chuong III: Quan hé s6 khuyét khong tich phan cho anh xa phan hinh vao
da tap xa anh va ho siéu mat tuy ¥.

Chuwong IV: Anh xa phan hinh trén da tap Kihler ¢6 chung anh nguge mot
s6 siéu phang.

Luan an duge viét dya trén bon bai bao da duge dang (xem muc Cac cong
trinh da cong b lien quan dén luan an). Trong d6, Chuong 2 dugc viét dya trén
mot phan clia bai béo [1], Chuong 3 dugce viét dya trén bai bao [2] va chuong
cudi clia luan an duge viét dya trén cac bai bao [3], [4] vA mot phan trong bai

bao [1] (xem muc Céc cong trinh da cong bd lien quan dén luan an).



7. Noi thuc hién luan an
Truong Dai hoc Sai Gon.



Chuong 1

TONG QUAN

Déi tuong nghién citu ciia chiing toi trong luan an nay 1a cidc anh xa phan
hinh tit mot da tap Kéhler day M c6 pht phd dung song chinh hinh v6i mot
hinh cau B™(Ry) trong khong gian phiic C™ vao da tap xa anh. Chung toi tap
trung nghién citu ba van dé chinh. Van dé tht nhat do 14 quan hé s6 khuyét
khong 13y tich phan cho 4nh xa phan hinh vio khong gian xa anh véi ho cac
sieu phang. Cu thé ching toi sé mé rong cac két qua trude day ctia Fujimoto
vé quan hé sé khuyét khong lay tich phan khi thay vi xét ho siéu phang & vi tri
tong quat trong khong gian xa anh P*(C) béi ho siéu phang & vi trf dudi tong
quat va dua ra cac danh gia t6i wu hon cho quan hé s6 khuyét. Van dé thit hai
chtng toi nghién citu 14 quan hé s6 khuyét khong 1ay tich phan ciia anh xa phan
hinh tit da tap Kahler vao da tap xa anh tuy ¥ giao véi ho tuiy ¥ cac siéu mat.
Chiing toi sé dua ra nhitng cai tién tong quat nhat va tét hon so véi tat ca cac
két qua trude dé ve quan hé s6 khuyét khong lay tich phan v6i ho muc tiéu 1a
cic situ mat ciia nhitng tac gid trude. Cudi cling, chiing t6i sé nghién cttu vé van
dé duy nhat cho cac 4nh xa phan hinh tit da tap Kahler day triing nhau trén
tap anh ngudc clia cac siéu phang trong khong gian xa anh. Day 1a mot van dé
rat gan gili v6i bai toan thiét lap quan hé s6 khuyét khong tich phan vi ca hai
van dé déu duge nghién cttu dya trén phuong phap danh gia cic dong sinh béi
cac divisor clia cadc ham phu trg va cac dong sinh béi cac ham da dieu hoa duéi
dic trung cho do tang ctia cac anh xa phan hinh.

Tiép theo, ching toi sé tién hanh phan tich chi tiét vé lich sit ctia moi van de
va tinh méi trong két qua nghién cttu ciia ching t6i so v6i két qua nghién citu

trude d6 ciia céc tac gia khac. Dé tien cho viec trinh bay, trong toan bo phan



tong quan nay, khi néi dén da tap Kihler M, ching ta luon gia si ring M la
da tap day va c6 phti pho dung song chinh hinh v6i mot hinh cau B(Ry) trong
khong gian C™.

Van dé 1. Quan hé sé khuyét khong lay tich phan cho anh xa
phan hinh va ho siéu phing & vi tri dudi téng quat.

Chtng ta biét rang mdi da thic P bac n > 0 v6i hée s6 phitc thi luon nhan
moi gia tri phitc ding n lan (tinh ca boi). Nhu vay ta c¢6 thé néi rang gia tri
ctia da thitc P duge phan b6 déu dan trén C va khong bi khuyét véi moi gia tri
nao. Khi mé rong sang déi véi ham phan hinh f trén mat phing C thi diéu nay
khong con dang. V6i hau hét cac gia tri phitc thi do tang ciia “s6 lan" nhan gia
tri d6 trén cac hinh tron {|z| < 7} la tuong duong nhau. Ta c6 thé néi ring phan
bb gia tri clia f tuong ng véi cic gia tri d6 1a khong bi khuyét. Tuy nhién, c6
thé c6 mot s6 dém dugce cac gia tri phic ma do ting ctia sé lan nhan gié tri nay
thap hon mitc binh thuong. Khi dé ta xem rang phan bo gia tri ctia f bi khuyét
tai nhitng gia tri nay. Dé dac trung cho tinh khuyét nay, cac nha toan hoc dinh
nghia ra khai niém s6 khuyét ctia ham phan hinh f tuong tng vé6i gia tri a, ki
higu 1a 67, (a) (hoac s6 khuyét 8"} (a) v6i boi chan bdi k) dya trén ham déc trung
Nevanlinna T(r, f) va ham dém cac a-diém Ny_,(r) (hodc ham dén NI (1) duge
chin boi bdi k) duge dé xuat bdi R. Nevanlinna vao nam 1926. Khi phan bo gia
tri ctia f khong bi khuyét tai o (didu nay xay ra véi hau hét cac gia tri a) thi
d74(a) = 0. Ngugc lai thi 67, (a) > 0. Dac biét d7.(a) = 1 (gid tri 16n nhat co6 thé)
néu f khong nhan gia tri a. Mot tinh chat rat dep trong ly thuyét Nevanlinna

Z 5%1(@) < 2.

acC

dugc chi ra la

Bat déng thiic trén dude goi 1a quan hé s6 cho ham phan hinh va ho cac gia tri
phtic. Bat dang thitc nay thu dugce nhs viec thiét lap dinh 1§ co ban tht hai ciia
Nevanlinna cho cac ham phéan hinh trén C.

Trong thé ki trudc, 1y thuyét vé dinh 1y co ban thit hai vi quan heé s6 khuyét
ctia Nevanlinna dudce nhiéu nha toin hoc md rong lén cho trudng hop cac anh
xa phan hinh tit C™ vao khong gian xa anh P"*(C) va cac gia tri a dugce thay boi
céc divisor D (siéu phang hoic siéu mit). Dic trung cho sy thiéu hut ctia phan

bd gia tri clia f trén D, ching ta cling c¢6 khai niém s6 khuyét 6551{(D) dugc dinh



nghia thong qua ham dic trung Tf(r) va ham dém N K(r, f*D) ctia divsior f*D.
Khi d6 ta ciing thu duge cac quan he s6 khuyét tuwong tu nhu cho truong hop
ham phan hinh nho dya vao cac dinh 1y c¢o ban thit hai cho cac anh xa phan hinh
vao P*(C). Ching toi luu y rang két qua trung tam ctia 1y thuyét Nevanlinna 1
dinh 1y co ban thit hai cho cac anh xa phan hinh f vao cac da tap xa anh véi ho
cac divisor {D;}2_,. Dinh ly nay cho ching t6i mot bat déng thic dé danh gia
ham déc trung T(r) véi tong ciia cac ham dém NW/(r, f*D;) clia f tuong ting véi
cac divisor D;, c6 thé sai khac mot dai luong nhiéu S¢(r) nao dé6. Trong trudsng
hop anh xa tir C™, thi dai lugng Sy(r) 1a rat nhé so v6i ham dac trung Ty(r) do
vay dinh 1y co ban thit hai trd len c6 gia tri va ta c6 thé dua vao dé dé thu duge
quan hé s6 khuyét. Tuy nhién, néu xét bai toan khi anh xa phan hinh tit mot da
tap Kahler day no6i chung, va hinh cau B(Rg) v6i ban kinh Ry < oo néi rieng, thi
diéu nay khong ding va do vay Dinh 1§ co ban thit hai néu c6 thiét lap dugc thi
cling khong mang lai gia tri. Diéu nay khién cho cac phuong phap nghién citu vé
tinh chat ctia anh xa phan hinh trén da tap Kéhler thong qua danh gia qua ham
dém va ham dac trung khong con phit hgp. Dé thay thé cho dinh 1y co ban thit
hai va s6 khuyét co dién, nam 1983, H. Fujimoto [17] d& gidi thiéu khai niem s6
khuyét khong l4y tich phan 6"

f
xa chinh hinh tit cac mat Riemann md vao khong gian xa anh P"(C) ma khong

(D) (xem dinh nghia trong Chuong 2) cho &nh

can thong qua ham dic trung v ham dém. Dong thoi ong ciing thu duge céac
quan hé s6 khuyét tuong tu nhu trong trudong hgp anh xa phan hinh tréen C™.
Dén nam 1985, Fujimoto [8] tiép tuc md rong cac két qua nay cho trudng hop
anh xa phan hinh tit da tap Kéhler M nhiéu chiéu vao P*(C). Dé thuan tién cho

viéc trinh bay, ching t6i nhac lai dinh nghia sau.
Dinh nghia 1.0.1. Cho {H;}{_, la ho q (¢ > N+1) siéu phdang trong P*(C) (N >

n). Ta néi {H;}!_, & vi tri N-dudi tong qudt trong P"(C) néu

(| Hy=2, Vi<ig<-<iy<q
0<j<N

Néu {H;}!_, & vi tri n-dudi tong quat thi ta néi {H;}L_, & vi tri tong qudt.

Tuong tu, cho V' 14 mot da tap xa anh trong P*(C) v6i chiéu k > 0. Xét ¢ sieu
mat Q1,...,Qq trong P*(C). Cac sieu mat Qq,...,Q, dudc néi la & vi tri N-dudi



tong quat ddi v6i V (k< N < ¢ —1) néu
QN NQjy,, NV =0v6imoi 1 <j; <---<jng1 <gq.

Khi N = k, ta néi rang Q1,...,Q, ¢ vi trf tong quat déi véi V. Néu V = P*(C),
thi ta don gidn néi ring Q1,...,Q, & vi trf N-dudi tong quat.

Nam 1985, H. Fujimoto [8] da thiét lap mot quan he sé khuyét khong lay
tich phan cho cac anh xa phan hinh va mot tap hop cac siéu phang & vi tri tong

quat thong qua dinh 1y sau.

Dinh 1i A (xem [8, Theorem 1.1]) Gid st M la mot da tap Kdihler day m chiéu.
Gid thiét ring M c6 phii pho dung song chinh hinh véi mot hinh cau trong C™.
Gid st f : M — P*(C) la mot anh xa phan hinh khong suy bién tuyén tinh (tic
la dnh clia né khong dugc chita trong bat ki siéu phang nao cia P™(C)). Goi
Hy,...,H, la cic siéu phdang ciia P*(C) & vi tri tong qudt. Vi mot s6 p > 0, néu
f théa man diéu kién (C,) thi
q

Zd;n](Hi) <n+1+pn(n+1).

i=1
O day (C,) 1a mot diéu kien lien quan dén do tang ciia the tich clia anh clia anh
xa f (xem dinh nghia trong Chuong 2). Bat dang thiic trong dinh Iy trén dugc
goi 1a quan hé s6 khuyét khong 1ay tich phan cho anh xa f véi ho muc tieu 1
céc siéu phang {H;}{_, va boi chan la n.

Muc dich ctia chting t6i trong phan nay 1a md rong két qua ctia Fujimoto
cho truong hgp tong quat khi ho céc siéu phang {H;}{_| & vi trf dudi tong quat,
dong thoi cai thien két qua ciia ong va cac tac gia trude d6 bang cach lam toi
wu bat ding thitc clia quan hé sé khuyét khong lay tich phan. Dac biét, ching
toi cling xem xét trudng hop tong s6 khuyét >4, 5;"](Hi) dugc thay thé bang
s6 khuyét 555k](D) véi D la siéu mét cho béi D = Hy + --- + H,. V6i cac ky hiéu
rf,lp,ms duge dinh nghia nhu trong Muc 2.1 ctia Chuong 2, két qué dau tien
cua chiung t6i la dinh 1y sau.

Dinh li 2.2.1. Cho {H;}L, la cdc siéu phing cia P"(C) (¢ > 2N —n+1) 4
vi tri N-dudi téng qudt (N > n). Cho M la mot da tap Kahler day m chiéu cé
phii phé dung song chinh hinh véi mot hinh cau B(Ry) ¢ C™ (0 < Ry < +00).
Cho f la mot dnh xa phan hinh khong suy bién tuyén tinh t M vao P*(C) va
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D = Hy+---+ H, (nhu mot divisor). Vi mot s6 p > 0, néu f théa man diéu
kien (C,) thi ta co

[m;] (q—2N +n—1)2N —n+1)

(@) o, 7(D)<1- )
2N —n+ 1)l
n+1 ’

z
+2p-L

Y

q
(0) Y oy (H) <2N —n+1+2p
=1

Trén thuec té, hai ménh dé ctia Dinh 1y 2.2.1 xuat phat tit hai cach khic nhau
(Wa(f)l
ong

7 -
do6 W, (f) 1a wronskian tong quat cia f va {w;}1<i<q 12 cac trong s6 Nochka cho

trong viec danh gia dong sinh béi cac ham da diéu hoa duéi

)
wi

ho sieu phang {H;}!_, (cac khai niéem nay dudce dinh nghia trong Muc 2.1).

Van dé 2. Quan hé sé6 khuyét khéng lay tich phan cho anh xa
phan hinh vao da tap xa anh va ho siéu mat tuy y.

Trong vai nam gan day, dua trén su phat trién cta 1y thuyét Nevanlinna,
quan hé s6 khuyét khong lay tich phan ciia cac anh xa phan hinh v6i muc tieu
la cac sieu mat da dude nghién citu rat sau rong. Dinh lj A da duge nhiéu téc
gid mé rong trong nhiéu cong trinh duge xuat ban gan day, chang han nhu [10],
[11], [12], [18], [19], [20]... Dai lugng & vé phai trong bat dang thitc ctia Dinh Iy
A dugc goi tong s6 khuyét khong lay tich phan véi boi chan n ctia anh anh xa
phan hinh f déi v6i ho muc tiéu la cac siéu phing & vi tri N-dudi tong quat.

Bay gio, ta xét truong hop f : M — P*(C) 1la mot anh xa phan hinh khong suy
bién dai 0, tiic 1a anh clia f khong dugc chita trong mot sieu mét nao ciia P?(C).
Cho Q = {Q1,...,Qq} 1a mot ho cac siéu mét sao cho f(M) ¢ Q; (1 < i < gq).
Béng céach st dung phuong phdp loc ctia P. Corvaja va U. Zannier [21], mot s6
tac gia da dat thu dugce nhitng mé rong dang chi § ctia Dinh 1y A.

Dau tien, vao nam 2012, M. Ru va S. Sogome [10] da md rong Dinh 1§ A cho
truong hop anh xa phan hinh giao v6i mot tap hgp cac sieu mat 6 vi tri téng
quat. Cac tac gia chtiing minh dinh 1y sau.

Dinh 1y B. Cho M la mot da tap Kdihler day m chiéu cé phi pho dung song
chinh hinh véi mot hinh cau trong C™. Gid st f - M — P*(C) la dnh za phan hinh
khong suy bién dai s6 va théa man diéu kién (C,) vdi p > 0. Cho Q1,...,Qq (g >

n+1) la cic siéu mat ¢ vi tri tong qudt trong P"(C). Khi do, vdi moi e > 0, ta
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co

q

B L(L -1
Z%L U@y <n+1+er? (d )’
=1

trong<ﬂ51/::[wf+4nend%l(n1(e—1))”],d::lcnwdegcgh...,degqh).

O day, [2] (tuong tng I(z)) 1a s6 nguyen nhé nhét khong vudt qua (tuong ting
vuot qua) sé thue .

Tiép d6, vao nam 2013, Q. Yan [11] da md rong Dinh 1y B bing cach xét
truong hop cac sieu mit & vi tri N-duéi tong quat. Q. Yan da ching minh két

qua sau.

Dinh Iy C. Cho M wva f nhu trong Dinh lj B. Cho Q1,...,Qq (¢ > n+1) la cdc
siéu mat ¢ vi tri N-dudi tong qudt trong P*(C). Vdi mdi e > 0, ta c6

pL(L—1)

q
25 Qz ) S Nn+1)+e+ p ;

=1
trong do L = [(3eNdI(e™))"(n+1)3"].
Sau do, vao nam 2017, S. D. Quang, N. T. Q. Phuong va N. T. Nhung [19]
da cai tién dinh 1y C nhu sau.

Dinh ly D. Vdi cic gid thiét cia Dinh ly C, vdi méi e > 0, ta cé

pL(L—1)

q
ST Q) S —nt+ 1) +et —

j=1
trong dé L = [e"*? (d(N +n — 1)(n+ 1)21(e1))"].

Trong cac két qua ctia ba dinh 1y B-C-D trén, vé phai cia cac bat dang thiic
khong phu thuoc vao sé cac siéu mit ¢. Tuy nhién, ching khong thé dugc ap
dung cho truong hop anh xa suy bién dai s6, tiic 1a anh xa vao mot da tap xa
anh cua P*(C).

Dé giai quyét truong hgp anh xa phan hinh suy bién dai s6, cac tac gia
S.D.Quang - D. P. An trong [22] da xay dung khéi niém trong s6 Nochka cho
ho cac siéu mat & vi trf dudi tong quat déi v6i mot da tap xa anh dé ap dung
cho trusng hop nay. Cu thé, v6i phan hinh f tit M vao mot da tap con k chiéu
V c P*(C) va ho sieu mat Q = {Q1,...,Q,} (¢ > k+1) & vi trf N-dudi tdng quat
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déi véi V, Quang va An da ching minh duge

2N —k+ 1) Hy(d)  p(2N — k + 1) Hy (d)(Hy (d) — 1)
25 QJ = E+1 =+ (k;+V1)d : ’

trong do6 f dugc gia su la khong suy bién trén I;(V) (tic la, khong c6 siéu mét
Q sao cho f(M) C Q va Q 2 V) va Hy(d) 1a ham Hilbert ciia V. Két qua nay
ciing 1a tong quat cac két qua trude dé cho anh xa phan hinh va ho siéu mat &
vi tri dudi tong quét trong P*(C) ctia D. D. Thai - S. D. Quang [12] va Q. Han

- W. Chen [18]. Trong két quéi nay, mtc cat Hy (d) nhé hon nhiéu so véi céc két

(2N—k+1)Hv (d)

qué clia ba dinh 1y da dé cap & trén. Tuy nhién, s6 hang dau tién =t

ctia vé phai lai 16n hon nhiéu so véi thong thuong.
Gan day, bang cach sit dung chin dudi cho trong s6 Chow clia J. Evertse va
R. Ferretti ([23], [24]); S. D. Quang va cong su ([25], [26]) d& xem xét trudng
hop anh xa phan hinh khong suy bién dai s6 f tit M vao mot da tap con k chieu
V c P*(C) va dat dugc két qua sau:
e (xem S. D. Quang, L. N. Quynh va N. T. Nhung [25]) Néu v6i Q & vi tri
N-duéi tong quéat véi V thi véi e > 0 ta co
q
Y@y < (V- k)4 1)+ +w,
j=1
trong d6 L = [dk2+’“ deg(VYFHekph(2k + 4)Ftke 11| va i = (k + 1)(q)).
e (xem S. D. Quang [26]) Néu Q ¢6 hang so phan b6 Agy v6i V thi v6ie >0
ta co
pe(L —1)
(2k +1)(k + 1)(q!) deg(V)’

q
S 0@ < Agulk+ 1)+ e+ P
j=1

Trong d6 L = [dk2+k deg(V)kHekAkQ’V(Qk: + 4)kikeF 4 1}, I = (k+1)(q!) va hang
s6 phan bd Agy ctia ho Q d6i véi V duge dinh nghia bdi

ir
Agy := max
0Lt} dim V — dim (V N ﬂJGF Q])

Hai két qua trén c6 thé duge a4p dung cho truong hgp anh xa phan hinh suy
bién va lugng Ag v (k+ 1) 1a kha nhé. Tuy nhién, trong he s6 clia p c6 xuat hién
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nhan t1 (¢le ) 1 > ((¢ — 1))*L. Do d6, néu p du 16n thi vé phai clia bat dang
thiic luon vuot qué ¢ va vi thé quan hé sé khuyét nay tré nén khong c6 § nghia.

Muc dich ctia chting t6i trong phan nay 1a cai thién cac két qua dude dé cap
& tren dé thu ducce két qua tong quat nhat véi danh gia t6i wu nhat tong cac s6
khuyét khong lay tich phan. Dic biét 1a ching toi sé dua ra chin trén cho téng
cac s6 khuyét nay khong phu thuoc vao ¢. Dé lam duge diéu do, ching toi sé
ap dung danh gia chan dudi méi cho trong Chow trong [27] (xem Bo dé 3.1.5,
Muc 3.1, Chuong 3) va dong thoi dua ra cac ki thuat méi dé kiém soat hang ti
nhiéu xay ra khi dinh 1y vé u6c luong cho trong Hilbert dudge ap dung. Két qua
chinh ctia chiing t6i duge phat biéu nhu sau.

Dinh 1i 3.2.1. Cho M la mot da tap Kdhler day cé chiéu m va w la dang Kdhler
ctia M. Gid st M ¢6 phii pho dung song chinh hinh vdi mot hinh cau trong C™.
Cho f la dnh za phan hinh khong suy bién dai so ti M vao mot da tap con V
c6 chiéu k trong P*(C). Cho Q = {Q1,...,Qq} la ho cic siéu mat trong P*(C)
vdi hang s6 phan b6 Agy doi vdi V. Goi d = lem{deg Q1 ...,degQ,} va cho p
la mot s6 khong am. Gid st rang ton tai mot ham s6 h > 0 lién tuc va bi chan
trén M sao cho
P&y + dd“logh® > Ric w.

Khi dé, vdi moi e >0, ta cé

p(L—1)(k+1)
ud ’

q
S o NQ) < Aqulk+1) + et
j=1

trong do

u=[Agy(2k+1)(k+1)d" deg(V)(Agy (k+1)e ' +1)] va L = d* deg(V)" (k Jkr; u) '

O day, [z] la s6 nguyen nhé nhat khong nhé hon sb thuc .

VAn dé 3. Anh xa phan hinh trén da tap Kahler c6 chung anh
ngudc mot sd siéu phang.

Vao nam 1926, R. Nevanlinna [1] da chiing minh rdng néu hai ham phan hinh
khéc hing trén mat phing phiic c6 ciing anh ngudce ciia nam diém phan biét
thi ching sé bang nhau. Dén nam 1975, H. Fujimoto [13] d& md rong két qua
cua R. Nevanlinna cho truong hgp anh xa phan hinh tit C™ vao khong gian xa
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anh P"(C). Ong chi ra ring néu hai anh xa phan hinh tit C™ vao P*(C) c6 ciing
anh ngudc clia 3n + 2 siéu phang, tinh ca boi, thi ching sé tring nhau. Sau do,
vao nam 1983, L. Smiley [14] d& chiing minh tinh duy nhat ctia ho 4nh xa phan
hinh c6 cling &nh nguge clia 3n + 2 siéu phang khong tinh boi bing cach them
diéu kién triing nhau ctia cac anh xa trén tap anh ngudc ctia cac sieu phang va
yeu cau giao ciia anh ngude ctia bat k¥ hai sieu phéng nao trong ho phai c6 déi
chiéu it nhat 1a hai. Dén nam 2006, D. D. Thai va S. D. Quang [28] da dua ra
cac ham phu tr¢ méi dé cai tién két qua ciia L. Smiley v6i s6 lugng siéu phéng
gidm xudng con 3n + 1 trong truong hop n > 2. Sau d6, Z. Chen va Q. Yan [15]
da gidm dudc s6 sieu phang tham gia gidm xudng con ¢ = 2n + 3.

Mot van dé tha vi dat ra do 1a tdng quat cac két qua vé tinh duy nhét cho
anh xa phan hinh tit C™ vao P"(C) nhu trén lén cho truong hgp anh xa phan
hinh tt cac da tap Kahler vao khong gian xa anh. Trong muc nay, ching toi sé

tap trung nghién ctu van de do.

1) Dinh 1y duy nhat cho 4nh xa phan hinh va ho siéu mat & vi tri
dudi téng quat.

Mot trong nhiing két qui dau tién vé tinh duy nhat clia cdc anh xa phan
hinh tur da tap Kéahler vao khong gian xa anh ¢6 chung anh nguge véi cac siéu

phing dugc dua ra béi H. Fujimoto. Nam 1986, Ong chitng minh két qué sau.

Dinh 1y E. Cho M la da tap Kéihler day cé phi pho dung song chinh hinh vdi
hinh cau B(Rg) ¢ C™ (0 < Ry < co. Cho f,g: M — P*(C) la cdc anh za phan
hinh khong suy bién tuyén tinh. Néu f,g théa man diéu kién (C,) vdi mot hdng
6 khong am p va ton tai q siéu phang Hy, ..., Hy cia P™(C) & vj tri tong qudt sao
cho f(2) = g(z) trén Jj_, (7Y (H) Vg™ (Hy)) vaq>n+1+mg+mg+p(ly+1y)
thi f = g.

Trong phan dau tién ctia muc nay, ching toi sé tong quat két qua trén cta
H. Fujimoto. Cu thé, chiing vé sé chiing minh mot dinh 1y duy nhét cho cac anh
xa phan hinh trén da tap Kahler c6 chung anh ngude déi véi cac siéu phang clia

P*(C) & vi trf du6i tdng quat nhu sau.

Dinh 1y 4.1.1 Cho M la mot da tap Kihler day cé phi pho dung song chinh
hinh vdi hinh cau B(Rg) € C™ (0 < Ry < 00). Cho f,g : M — P*(C) la cdc dnh

za phdan hinh khong suy bién tuyén tinh. Gid s rang f va g théa man dieu kién
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(C,) vdi mot hing s6 khong am p va ton tai q siéu phang Hy, ..., H, cia P*(C)
& i tri N-dudi tong qudt sao cho f(z) = g(z) tren JI_, (f~ (Hi) U g™ (Hy)) -

. lr+1
a) Néuq>2N—n+1+mf+mg+(f—+19)(2]\f—n—|—l)p thi f =g.
n
2nq Iy +1y)

b) Néuq>2N —n+1+ +

T on 9 1 (2N —n+1)p va gia st thém ring
qTn— n

dim fHH)Nf Y H)<m—-2 (1<i<j<gq)

thi f = g.
O day, ¢ £,my (tuong tu cho ¢4, my) 1a cac sé nguyén duong chi phu thudc vao

o . - ~ 2 n(n+1
f va dugc dinh nghia trong Chuong 2. Hon nita, ta c6 0 < mjy <y < %

2) Anh xa phan hinh khéng suy bién vi phan chia sé yéu mot ho
siéu phang.

Nzam 1981, S. Drouilhet da chitng minh rang néu hai anh xa phan hinh khong

suy bién vi phan f va g tit C™ vao P*(C) c6 ciing mot anh nguge déi véi mot
siéu mat bac it nhat 1a n+4 véi chi cac giao diem binh thudng va f = ¢ trén anh
ngugc cua siéu méat nay, thi f = g. Dinh 1y E bén trén ctia H. Fujimoto ciing kéo
theo két qua ctia S. Drouilhet cho trudng hop siéu mit la téng clia n + 4 siéu
phiang & vi trf tong quat (nhu 1a divisor). Vao nam 2022, K. Zhou va L. Jin [30]
da xem xét truong hop cidc anh xa phan hinh tit C™ vao P*(C) trong do6 diéu
kien hai anh xa f,¢ c6 ciing anh ngudc v6i mot sb sieu phang H dude thay thé
béi dieu kién yéu hon 1a f~1(H) c g~ Y(H) va f = g trén f~'(H). Chung toi goi
diéu kien nay la hai 4nh xa f va g “chia sé yéu” siéu phang H. Hai téc gid K.
Zhou va L. Jin da chiing minh két qua sau.
Dinh ly F (xem [30, Theorem 1.1]). Cho f,g: C™ — P*(C) la cic dnh xa phan
hinh va cho Hy, ..., H, la cdc siéu phang cia P*(C) & vi tri tong qudt sao cho
f(C™) & Hj, g(C™) & H; vdi moi 1 <j<gqvadimf~'(H;NHj) <m—2 vdi moi
1 <i<j<gq. Gid st rang:

(a) f~H(Hj) =g "(Hj) cho1<j<p, va f~H(H;) C g '(H)) chop<j<q,
(b) f=g tren Uj_, f~1(H)).

Khi dé f = g néu mot trong cdc dieu kién sau dugc théa man:
(i) f hodc g la khdc hang va p =2n+2,q > 3n + 3 — 2y/n.
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(ii) f hodc g la khong suy bién tuyén tinh va p = 2n+2,q > 2n + 3.
(iii) f hodc g la khdc hang va p=2n+1,q > 4n + 3.
(i) Cd f va g deu khong suy bién tuyén tinh va p=n+2,q¢ > n®+n? +n + 4.

Gan day, S. D. Quang [32] d& md rong Dinh 1y F cho trudong hop cac anh

xa phan hinh khong suy bién tuyén tinh tit da tap Kéahler day vao khong gian
xa anh chia sé yéu mot ho cac siéu phang & vi tri tong quat. Muc tieu dau tien
clia chiing toi trong muc nay 14 xem xét van dé trén cho truong hop cac anh xa
phan hinh khong suy bién vi phan trén da tap Kahler chia sé yéu mot ho céac
sieu phang & vi tri tong quat. Bang cach ap dung ki thuat danh gia dong sinh
bdi cac ham phu trg duge dé xuat trong [32] va cai tién cac danh gia do, ching
toi sé dua ra mot wde lugng t6i wu cho s ¢ cac sieu phang tham gia trong dinh
ly. Cu thé, chiing t6i sé chiing minh két qua sau.
Dinh 1y 4.2.1 Cho M la mot da tap Kihler day c¢é phi pho dung song chinh
hinh vdi B(Ry) € C™ (0 < Ry < +00). Gid st f,g : M — P*(C) la cic anh za
phan hanh khong suy bién vi phan, théa man diéu kién (C,) vdi mot so p > 0.
Cho Hy, ..., Hy la q siéu phang cia P*(C) & vj tri tong qudt va cho s6 nguyén p
viin+2<p<n+3<gq. Gid st rang:

(1) 1 (Hi) = g (H;) vdimoil < i <p, f~1(H;) C g~'(H;) vdi moip+1 < i <gq,
(2) f=g tren \J_, [~ (H)).
Khi dé f = g néu mot trong cac dieu kién sau dudc théa man:
(a) p=n+2vaq>2n+5+4np.
(b) p=n+3 vdq>n-+3+2np.

Két qua ctia chting t6i suy ra két qua da dé cap ctia S. Drouilhet va H.
Fujimoto trong truong hop muc tieu la cac siéu phang. Dé chitng minh Dinh
Iy 4.2.1, truéc hét ching toi chiing minh mot bo dé then chdt c¢6 thé xem nhu
mot dang téng quéat cho dinh 1y duy nhat ctia cac 4nh xa phan hinh trén da tap
Kihler (xem Bo6 dé 4.2.4 trong Chuong 4). St dung B6 dé 4.2.4 cing véi dua
ra cac udc luong do tang ciia cac ham phu trg ching to thu duge két luan clia

Dinh 1 4.2.1. Hon nita, dua vao Bo dé 4.2.4, ching to6i dong thsi ching minh
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mot dinh 1y phu thuoc dai s6 cho cédc anh xa phan hinh khong suy bién vi phan
tren cac da tap Kahler c6 chung anh ngude mot sé siéu phang nhu sau.

Dinh 1y 4.2.5 Cho M nhu trong Dinh lj 4.2.1. Gid su f1,..., f*: M — P*(C)
la k dnh za phan hinh khong suy bién vi phan, théa man diéu kién (C,). Cho ¢,
p, q la cdc s6 nguyén duong véin+2 <p<quva2</{<kwvacho Hy,...,Hy la
q siéu phang ciia P"(C) ¢ vi tri tong quat. Gia si rang:

(1) (f971H;) = (fH7 1 (H) vdi moi1<i<pwva2<u<k,

(2) faN---Afie=0 trén Ulgigq(fl)_l(Hi) vdi mot 1 <ip < -+ <y < k.

Khi d6 f*A---Af¥ =0 néu q > nt 14— (1 + ggi:_li)Jran (1 + %) :

Trong chtt dé nay, chiing to6i chi tap trung vao van dé duy nhat ctia ho céc
anh xa phan hinh khong suy bién vi phan trén da tap Kahler chia sé yéu céc siéu
phang. Tuy nhién, phuong phap clia ching t6i c6 thé duge ap dung dé nghién
cttu van dé tinh hitu han cho ho anh xa phan hinh trén. Tuy nhién, viéc tinh
toan trong truong hop doé chic chan rat phic tap, vi ¢6 nhiéu tham s6 hon xuat

hién. Do vay, van dé nay van 1a mot cau héi mé tha vi.

3) Cac anh xa phan hinh chung 4nh ngugc déi véi cac ho siéu phang
khac nhau.

Nam 2012, G. Dethloff, S. D. Quang va T. V. Tan [33] da xem xét truong
hop hai anh xa phan hinh tit C™ ¢6 chung dnh ngude doi véi hai ho siéu phang
khac nhau ctia P"(C) & vi tif tong quat. Dé trinh bay két qua ctia ho, chiing ta
nhic lai mot s6 khai niem sau.

C6 dinh mot hé toa do thuan nhat w = (wg : --- : wy,) trén P*(C). Trong luan
an nay, mdi sieu phang H trong P*(C) dugc xac dinh bdi mot dang tuyén tinh

va ta luon ki hieu chung 14 H néu khong c6 cha y gi. Thc 1a
H={weP"(C)|H(w) =0}, v6i H(w) = apwy + * -+ + apnwn,

trong d6 ao, ..., a, 1a cdc hing s6 khong dong thoi bang khong. V6i mdi anh xa
phan hinh f tit mot da tap phitc M vao P*(C) véi biéu dién rit gon (toan cuc

hoac dia phuong) f = (fo,..., fa), ta dat

n

H(f)= Zaz‘fi-

=0
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Khi d6 ham H( f ) phu thudc vao viéc chon biéu dién rit gon f cta f, tuy nhién
néu cho L ciing 14 mot siéu phang ctia P*(C) thi ham (( )) khong phu thudc vao
viéc chon biéu dién rat gon nay cia f, va do vay dude ki hieu la 1)

L
Nam 2012, G. Dethloff, S. D. Quang va T. V. Tan da chiing Inl(Iﬁ)l mot dinh
Iy vé tinh duy nhat ctia ho 4nh xa phan hinh c¢6 chung anh ngugc véi cac ho
sieu phiang khac nhau. Két qua ctia ba téc gia cho trudng hop cac 4nh xa phan
hinh khong suy bién tuyén tinh dugc phat biéu don gidn nhu sau.
Dinh 1i G (see [33, Theorem 1.2]). Cho f va g la hai dnh za phan hinh khong
suy bién tuyén tinh tu C™ vao P*(C). Cho {H;}5-, va {L;}_; (¢ >2n+2) la
hai ho cdc dang tuyén tinh & vi tri tong quat trong Cla, . .., x,]. Gid st rang

a) 7L (Hj) =gt (L) vdi moi 1 < j <gq,

b) dim(f~YH;) N f7Y(H;) <m—2 vdi moi 1 <i<j<gq,

¢) LI — I yron (Y1, £ (H)\ (F (H) U~ (Hy)) wdi moi 1 < i< j <q.
Néw g > 2n+ 3 thi
Hi(f) _ _ Hy(f)
Li(g) — Lg(g)

va ton tai mot phép bién doi xa dnh L tu P"(C) vao chinh né sao cho L(f) =g
va L(Hj) = Lj vdi moi j € {1,...,q}.

Muc tiéu ctia ching toi trong phan nay 1 cai tién va md rong két qua trén
do6i véi truong hop cac anh xa phan hinh khong suy bién tuyén tinh tit mot da
tap Kahler day vao khong gian xa anh. Hon nita, trong két qua ctia ching toi,
cac diém citia &nh ngude v6i boi vugt qua mot sé6 nhat dinh sé duge bé qua. Két
qué chinh ctia ching t6i dude phat biéu nhu sau.

Dinh 1y 4.3.1 Cho M la mot da tap Kihler day c¢é phi pho dung song chinh
hinh vdi hinh cau B(Ry) € C™ (0 < Ry < o0). Cho f,g: M — P*(C) la cdc dnh
za phan hinh khong suy bién tuyén tinh thod man diéu kién (C,) vdi mot hdng

s6 khong am p. Cho {Hj};].:l va {L;}5_ (q>2n+2) la hai ho cdc siéu phing ¢

vi tri tong qudt va cho ly,...,l, la cdc s6 nguyén duong (c6 thé la +o0c). Gid sit
rang ¢ >n+ 14 pn(n+1) + qulq 5+ | T va

a) min{1, vy (py<;,} =min{l, vy g <, vdi moi 1< 5 <gq,
b) dim sup VH,(f),<l; N SUp Vi, (p),<;; Sm —2 vdi mot 1 <i<j<gq,
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_ Lilg) pon | |2 PR :
T = Lo tren Us 1 supva, (5),<i. \ (Sup v, py Usup vy, (5)) vdi moi 1 < i <

)
S—
S
=
~

Khi dé ton tai mot phép bién doi xza dnh L ti P"(C) vao chinh né sao cho
L(g) = f va siéu phdang xdc dinh bdi H; la dnh cia siéu phang zdc dinh bdi L;
qua anh xa L vdi moi j € {1,...,q}.

Trong Dinh 1y 4.3.1, néu ching ta gid sit théem ring c6 n + 1 siéu phang
H;; (1<j<n+1)sao cho H;;, = L;,, thi phép bién doi xa anh £ phai la phép
bién do6i dong nhat, va do dé f =g, H; = Lj v6i moi j = 1,...,¢q. Tt d6 ta thu
duge He qua 4.3.2 (xem Chuong 4) cho ta két luan f = g néu c6 it nhat n + 1
sieu phang H; = L;. Hé qua nay ciing tong quat héa va cai tién tat ca cac két
qud trude dé vé tinh duy nhat ciia cadc anh xa phan hinh chia sé 2n + 3 siéu

phang ctia P*(C) & vi trf tong quat.
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Chuong 2

QUAN HE SO KHUYET KHONG LAY
TICH PHAN CHO ANH XA PHAN
HiNH VA HO SIEU PHANG O VI TRi
DUGI TONG QUAT

Cho M la mot da tap Kahler day c6 phit phd dung song chinh hinh véi mot
hinh cau B™(Ry) trong C™ (0 < Ry < 400). Trong chuong nay, ching toi sé thiét
lap mot quan hé s6 khuyét khong 1ay tich phan cho cac anh xa phan hinh khong
suy bién tuyén tinh giao véi mot ho céc siéu phang & vi trf dudi tong quat. Ben
canh d6, chiing toi cling thiét 1ap mot quan hé s6 khuyét cho cac anh xa véi ho
muc tiéu 1 mot sieu mat duy nhat cé dang tong clia cac siéu phing.

Do vay, Chuong 2 bao gom hai muc. Muc dau tién cung cap nhitng kién thric
co ban vé ly thuyét Nevanlinna cho cac anh xa phan hinh trén cac hinh cau
trong C™ va cac bo dé can thiét dé hd trg dé chiing minh dinh 1y chinh cta
chuong (Dinh 1y 2.2.1). Muc thtt hai trinh bay chi tiét cac chitng minh ctia Dinh
ly 2.2.1. Day 1a mot dinh 1y vé s6 khuyét khong 1ay tich phan déi véi cac anh
xa phan hinh vao khong gian xa anh va da tap xa anh. Chuong 2 dugce viét dia
tréen phan 16n ctia bai bao [1] trong muc céc cong trinh da cong bo lien quan

dén luan an.

2.1 Mot sb kién thitc chuan bi

Trong muc nay, ching toi bat dau bang viéc trinh bay cac khai niem va két

qud quan trong cta Iy thuyét Nevanlinna trén hinh cau, bao gom cac ham co
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ban, s6 khuyét co dién ciia Nevanlinna va khai niem Wronskian ctia anh xa phan
hinh. Tiép theo, ching toi trinh bay khai niém sé khuyét khong lay tich phan

ciing mot s6 tinh chat.
a) Ly thuyét Nevalinna cho 4nh xa phan hinh tit hinh cau trong
C™ vao khoéng gian xa anh

Cho F la ham chinh hinh trén mién Q trong C™. V6i mdi bo a = (a1, ..., )

gom cac s6 nguyen khong am, ta dinh nghia |a| = a3 + ... + oy, VA

olel

Ta xét anh xa vp : Q — Z dugc xac dinh bdi
vp(z) == max {l : DF(z) = 0 v6i moi o thoa man |o| < l} , VOL z € Q.

Khi d6 vg duge goi 1a divisor (divisor khong diém) ctia ham chinh hinh F. Tong

quat, ta c6 khai niém sau.

Dinh nghia 2.1.1. Mot divisor v trén mién Q trong C™ la mot dnh xav : Q — Z
sao cho, vdi moi diem a € Q, ton tai cic ham chinh hinh khdc khong F va G
tréen mot lan can lien thong U C Q cta a sao cho v(z) = vp(z) — vg(z) vdi moi

z € U ngoai mot tap con gidi tich cé chiéu < m — 2.

Hai divisor dugc goi 1a tuong duong néu ching bang nhau ngoai mot tap
con gidi tich c6 chieu < m — 2. D6i véi mdi divisor v trén , ta dinh nghia
Suppv = {z : v(z) # 0}. Khi dé Supp v la tap con giai tich ciia Q ¢6 chiéu thuan
tay (m — 1) hodic 1a mot tap rong.

Cho ¢ 1a mot ham phan hinh khac khong trén mién Q trong C™. V6i moi
a € Q, ta chon cac ham chinh hinh khac khong F va G trén mot 1an can U € Q

F
sao cho ¢ = el trén U va
dim(F~1(0) N G71(0)) <m — 2.

. - P .. N .2 .. .2 N .o .
Ta dinh nghia cac divisor khong diem yg, divisor cuc diém vg° va divisor v, sinh

bdi ¢ lan luot bdi
WO =vp, v =g va vy = V0 — .

P P P P
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Cac dinh nghia nay khong phu thudc vao cach chon cac ham F va G, va do do
cac divisor nay dugc dinh nghia trén toan bo mien €.
Vi 2 = (21, 2m) € C™, ta dat [[2]] = (|21]2 + - + |2ml?) . Ta dinh nghia:

B™(R) :={z € C™:|z| < R},
S(R) :={2z€C™:|z|| =R} (0 < R < c0),

va cac dang vi phan
c 2\m—1 c 2 c 2ym—1 m
Um—1(2) := (dd IE| ) ,om(2) = dlog]|z]|* A (dd log||z|| ) tren C™ \ {0}.

Dinh nghia 2.1.2 (Ham dém). Cho v la divisor trén hinh cau B™(Ry) (0 <
Ry < o0). Ham dém cia v trén B™(Ry) dugc dinh nghia nhu sau:

T

t
N(r,ro,y):/n(’y)dt (0<rop<r<R).

t2m—1

To

V01
[ v(2)vma  néum>2,
n(t,) = 4 WIBO
> v(z) néum = 1.
BE

Cho p 13 mot s6 nguyén duong hodc p = +oo. Ta dat Pl = min{p, v} va dinh
nghia
N[p](r, ro,v) := N(r,ro, l/[p]).

V6i m6i ham phéan hinh khac khong ¢ trén B™(Ry), ta dit:

Ny(r,ro) = N(r, 70, I/g), Ng)} (r,ro) = N(r,ro, (Vg)[p}).

Dé don gian, ta sé bé di ky hicu P! néu p = co. Theo cong thiic Jensen, véi
0<rg<r< Ry, taco
Notroro) = Nps(riro) = [ toelelon — [ toglelon
S(r) S(ro)

Cho f : B™(Ry) — P*(C) 13 mot anh xa phan hinh v6i biéu dién riat gon
f="(fo,..., fn), trong d6 mdi f; 1a ham chinh hinh trén B™(Rp) v& f(z) = (fo(z) :
: fn(2)) ngoai tap con gidi tich {fy = --- = f, = 0} ¢6 d6i chiéu > 2. Dat
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171l = (|fo|2 +-+ Ifn|2)1/2. Khi d6, kéo lui bdi f ctia dang Fubini-Study Q trén
P*(C) dugc xac dinh bdi
Q5 = ddlog]|f||.

Dinh nghia 2.1.3 (Ham dac trung). Ham ddc trung cia f dugc dinh nghia nhu
sau.

"odt
Tf(T):/ t27n—_1 / f*Q/\Um_l, (0<TO<T<RO).
" B(t)

Theo cong thitc Jensen, ta co

Tr(r,ro) = / log| fllom — / log|| fllom +O(1), (khi 7 — Ro).

S(r) S(ro)

Dé don gian, trong sudt luan an nay chung toi luon chon o la mot s6 cb
dinh sao cho 0 < rg < Ro va ta s& viét N,(r), NP (r), Ty(r) thay cho Ny(r, o),
Ng)](r, r0), T¢(r,70).

Cho @ 1a mot siéu méit trong P*(C) c6 bac d. Goi P 1a mot da thitc thuan
nhat bac trong Clxo, ..., r,] xac dinh Q. Khi d6, P c6 dang

P(xg,...,1p) = Za]x[, ar € C,
IeTq
trong d6 Tq = {(io,...,in) € Z% 1 vio + -+ +ip = d}, 2 = a0+ -2ly v6i mbi
I = (ig,...,in) € Tg V& ay 1a cac hang s6 khong dong thoi bang khong, va thoa
man
Q={(xg:-:2y) € P"(C); P(xg,...,z,) =0}

Ta dat P(f) = P(fo,...,fs). Trong trudng hop d = 1, ta goi Q la siéu phing
trong P*(C) va c6 thé chon P 1a mot dang tuyén tinh khac khong.

Dinh nghia 2.1.4 (Ham xap xi). Ham xdp zi cia f tuong tng doi vdi Q, ki
hiéu la mg(r,ro,Q), dugc dinh nghia bdi

17 / 17l
5 10, = 1 ~—O0m — | =
(70, Q) /M Er Json EiPG)

Dinh nghia trén khong phu thuoc vao viéc chon biéu dién rat gon fcha f

Om.-

cting nhu viéc chon da thic xac dinh P.
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Mat khac, cha ¥ rang ham P( f) phu thuoc vao viéc chon biéu dién rit gon
ctia f va da thitc xac dinh P. Tuy nhién, divisor khong diém ctia ham P(f) khong
~(z) chinh la boi

(f)
giao clia anh ctia f véi siéu phang @ tai diém f(z). Do vay, ta ki hieu divisor

phu thudc vao nhitng lua chon nay. Ta cé thé thay ring 1/5’3

nay 1a vgp). V6i mdi s6 nguyen duong s (hodic +00), ham dém cac giao diém

cua siéu mat @ va anh cta f chan boi béi g duge cho béi

Ng(%(r, o) = 1[5(0})(7’, ro), (0 <rg<r< Rp).

Cing theo cong thitc Jensen, ta co6

Not(rir0) = [

S(r)

1og] Q)| — / 108 Q)|

S(ro)

Dé don gidn, ta ciing viét my(r, Q), Ny'h(r) thay cho my(r,ro, Q), N} (r,70).
Kho d6, dinh 1y co ban thit nhat trong 1y thuyét Nevanlinna trén hinh cau dudc

phét biéu nhu sau:
dTy(r) = my(r,Q) + No(p)(r) + O(1), (ro <7 < R),
trong d6 O(1) la dai lugng bi chan va khong phu thudc vao f.
b) Tinh suy bién ctia 4&nh xa phan hinh tir da tap phic vao da
tap xa anh
Cho M 1a mot da tap phiic m chiéu. Cho f 1a 4nh xa phan hinh tit M vao P*(C).

Dinh nghia 2.1.5 (Khong suy bién tuyén tinh). Anh za phan hinh f duge goi
la khong suy bién tuyén tinh néu dnh cia f khong nam trong bat ky siéu phdng

nao cua P*(C).

V6i mot diem p € M, gia st f c¢6 mot biéu dién dia phuong trén mot lan
can xung quang diém p 1a f = (fo,..., fn). Ta goi M, la trudng clia tat ca cac
mam clia cdc ham phan hinh tai p. V6i méi k& > 0, ky hieu 7 1a M,-module

|ot| |ot|
0 fO 0 fn) véi

Eyrat Ry al <k,

trong d6 z = (z1,...,2,) la mot hé toa do chinh hinh dia phuong quanh p va

con clia MET! duge sinh béi tat ca cac phan tit (

la] = a1 + -+ am V6i a = (ap, . .., ). Khi d6, ta thay rang
FcrRVc . .crPc....
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Chuang t6i dinh nghia:

rank ¢(k) := rankMp}"}gk) — rank Mp]—}ﬁ"’*” (k> 1),rank ¢(0) = 1,

ry = max{k > 0 ;rank (k) > 0},
ly = Z krank ¢(k),

k>1
-1 +
myg = Z(l{ — Z)Jr min nlel: (Tf(k) - anH)\> )
k,l A=0

trong d6 =+ = max{0,z} véi médi s6 thuyc =, va ,_1Hy 1a to hop chap X ctia n — 1
phan tit. Theo H. Fujimoto [16], cac dinh nghia rank ¢(k),l¢,rs, m; khong phu
thuoc vao viec chon diém p, chon biéu dién rat gon dia phuong f va chon toa
do chinh hinh z. Chiing toi cling c6 cac khang dinh sau:

1
.rfgn,ogmfglfgn(”TH.

e f 13 khong suy bién tuyén tinh néu va chi néu rank Mpf,ﬁ’"f )= n+ 1.

Do d6, néu f 1a khong suy bién tuyén tinh thi ton tai mot “tap cac da chi s6

chap nhan dugc”

a=(ag,...,ap), trong d6 a; = (a1, ..., ) € N,
sao cho:

(i) Joi| <k v6i moi 0 < i < rank pq F5¥) — 1 va

olail £y olel r, )
.. : <71 < (A _
{( faor g ) O Sismankag By =

lap thanh mot co s6 cta ]-"ng) trén M,,.

. . ol
(i) Wa(f) := det < azaif) £ 0.
0<i,j<n
(iil) Wa(hf) = B " Way..an(fo, - -, fn) V6i bat k¥ ham phan hinh h khong bang
khong.

Ham W, (f) dugc goi 1a Wronskian tdng quat ctia anh xa f = (fo,..., f,) (hodc
Wronskian t6ng quat dia phuong ctia f). Ching toi htu ¥ réng Y7 |os] = 1.

Cubi cung ta c6 dinh nghia vé anh xa khong suy bién dai s6 nhu sau.
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Dinh nghia 2.1.6 (Khong suy bién tuyén tinh). Cho f la dnh xa phan hinh ti
da tap phic M vao mot da tap xa anh con V cua P*(C). Anh za f duoc noi la
khong suy bién dai s6 néu danh cia né khong dude chita trong mot tap con dai

s6 thue su cia V.

c) S6 khuyét khong lay tich phan cho 4nh xa phan hinh

Cho f : B™(Rp) — P*(C) la mot anh xa phan hinh, va @ la mot siéu mat
trong P"*(C) vé6i bac d sao cho anh cia f khong dugce chita trong @. T dinh 1y
co ban thi nhat, ta c6 bat dang thic

| Nopy(r) < dTy(r) +O(1) (0 <ro <7 < R),
trong d6 O(1) 1a mot dai lugng bi chan khong phu thudc vao f.

Dinh nghia 2.1.7. 56 khuyét co dién Nevanlinna cia dnh xa f doi vdi siéu mait

Q vdi bor dugc chan boi ug dugc dinh nghia nhu sau:

N[NO] (7")
(0] —1_1 Q)
0y, (Q) =1—limsup, ,p, —de(r) :
Tuong tng véi ky hieu ctia ham dém, trong truong hop pg = +oo, ta sé viét
d7..(Q) thay cho 55;;00} (Q). Dya trén dinh nghia s6 khuyét va bat dang thiic trén,

ta co cac bat dang thic sau:

0 <07.(Q) <o t@) <o) < 1.

Tiép theo ta xét M 1a mot da tap Kahler day c6 chiéu m v6i dang Kéhler w.
Gia st f: M — P*(C) la anh xa phan hinh. Ta ki hiéu Q; 1a kéo Iui ctia dang
Fubini-Study Q trén P*(C) bdi anh xa f. Trén M, véi biéu dién dia phuong ciia
dang Kéahler cho bdéi w = @ Z” hiz dzi A dZj, ta dinh nghia dang Ricci cia w
bai

Ricw = dd‘log (det (h;5)) -
V6i d = 0+ 0 va d° = Y23 — 9).

Dinh nghia 2.1.8. Vdi moi s6 thuc khong am p > 0, ta néi rang anh za f théa
man dieu kién (Cp) néu ton tai mot ham gid tri thuc h khdc khong, lién tuc va
bi chan trén M sao cho

pQy + ddlogh® > Ricw.
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Dinh nghia 2.1.9. Cho mdt s6 nguyén duong uy va mot siéu mat Q bac d trong
P(C) sao cho f(M) ¢ Q. Ky hieu vgs)(p) la boi giao cia dnh cia f va Q tai
f(p). S6 khuyét khong lay tich phan cia f doéi vdi siéu mdt Q, vdi boi duge chan
dén bac po, ky hiéu la 5;“(’](@), duogc dinh nghia nhu sau:

61°4Q) =1~ inf{n > 0 |y théa man diéu kien (+)}.

O day, diéu kien (*) cé nghia la ton tai ham khong am h lien tuc, bi chan trén
M, va co boi khong nhé hon min{vg s, o}, sao cho
v—1 _
dUQf + Waalngﬁ > [min{yQ(f), IU()}],
vdi [v] la ky hiéu cia dong kiéu (1,1) sinh bdi divisor v.

Tuong tu nhu s6 khuyét cd dién ctia Nevanlinna, sé khuyét khong lay tich

phan c6 cac tinh chat sau:
e 0<oQ <1
o Néu f(M)NQ =0 thi 6/7(Q) = 1.

e Néu ton tai mot s6 nguyen duong o sao cho v¢(Q)(p) > pvéimoip € f~1(Q)

vh > o, thi 67°(Q) = 1 ke,

Khi M = B(Ry), mdi quan hé giita s6 khuyét c¢o dién ctia Nevanlinna va s6
khuyét khong 1ay tich phan dugc cho qua ménh dé sau.
Meénh dé 2.1.10. Néu lim, g, T(r,79) = oo, thi ta c6

0<sQ) <) < 1.

2.2 Quan hé s6 khuyét khéng lay tich phan véi ho
siéu phang & vi tri dudi tong quat

Trong muc nay, chiing toi sé chiing minh mot quan hé s6 khuyét cho anh xa
phan hinh tit da tap Kahler day vao khong gian xa anh v6i ho muc tiéu la cac

siéu phéang & vi tri dudi tong quat. Cu thé, ching t6i sé chitng minh dinh 1y sau.
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Dinh ly 2.2.1. Cho {H;}]_; la cic siéu phing cia P"(C) (¢ > 2N —n+1) ¢
vi tri N-dudi tong qudat (N > n). Cho M la mot da tap Kdhler day m chiéu cé
phti pho dung song chinh hinh véi mot hinh cau B(Ry) € C™ (0 < Ry < 400).
Cho f la mot dnh za phan hinh khong suy bién tuyén tinh ti M vao P*(C) va
D = Hy+---+ H, (nhu mot divisor). Vi mot s6 p > 0, néu f théa man dieu
kien (C,) tha ta co

(q—2N+n—-1)2N —n+1) L9 ly

qg(n+1)
(2N —n+1)l;
n+1

(a) o)D) <1~

I

q
(0) Y o7 (H) <2N —n+1+2p
=1

Nhan xét:
(1) Bang tinh toan don gian, ta c6

g
1 T m m
N 2V H) < vMUD) < 3 v )
i=1 i=1
va céc bat ding thitc nay tré thanh ding thic trong nhitng trudng hop rat
nghiem ngat (vi du: moi giao diém f~'(H;) N f~'(H;) déu c6 ddi chiéu it nhat 1a
hai). Diéu nay dan dén

q q

1 r m 1 m
P o7y <180y < =S (1 -6y,

tic la

q

1 " - )

N 25} f](Hi) TS N > q5£v f}(D) > Z5gvf](Hi)-
i—1 :

Do d6, ménh dé (a) khong suy ra ménh deé (b) va ngugc lai.
(2) Néu f khong suy bién vi phan, tiic 1a ma tran Jacobi ctia f ¢6 hang n tai

mot diém nao do, thi r¢g=1valy =n,my=1. Do do, ta c6 hé¢ qua sau.
Hé qua 2.2.2. Vdi gid thiét cia Dinh lj 2.2.1 va gid thiét them rang f khong
suy bién vi phan, ta co:

2IN—-n) n+1 2

(1] — it
q
M7y < B 2n(2N —n+1)
() ) 0 (H) <2N+n—1+ —

i=1
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Chung t6i luu ¥ rang, véi gia thiét cia He qua 2.2.2, trong [12] S. D. Quang
va D. D. Thai da chi ra rang
q
S oWl (H) <2N 40— 1+ 2p(2N —n+ 1),
i=1
Do d6, He qua 2.2.2(b) 1a mot sy cai tién clia két qua trong [12].
Dé ching minh Dinh 1y 2.2.1, ching toi can mot sé két qua bd trg sau.
Dau tién, chiing t6i ¢6 ménh dé vé tich phan ctia ham phu trg duge cho béi H.
Fujimoto [17] (sau nay dugc ching minh lai b6i M. Ru va S. Sogome [10]).

Meénh dé 2.2.3 (xem [17, Proposition 6.1] va [10, Proposition 3.3]). Cho f la
dnh ra phan hinh khong suy bién tuyén tinh tu hinh cau B™(Ry) ¢ C™ vao P*(C)
vdi bieu dién rit gon f = (fo,..., fn) va gid st o = (o, ..., o) la ho da chi o
chap nhan duoc cia f. Goi Hy, ..., Hy la n+1 siéu phing & vi tri tong qudt. Cho
cac so thuc t,p vdi 0 < tly <p<1. Kht do, vdi 0 < rg < Ry, ton tai mot hang so
duong K sao cho vdi moirg <r < R < Ry, ta co

7 t 2m—1 p
[ |, < k()
S(r)

Ho(f) ... Hu(f) R—r
0 day 2% = 2{" -+ -z v6i a = (a1, = ,am,) € N,
Wa(f)

Xét ham phu trg ¢ := . Ta c6 bo dé sau day veé danh gia

Hy(f)... Ho(f)

divisor cuc diém ciia ham ®.
Bo dé 2.2.4 (xem [16, Lemma 3.4]). v3°(p) < m; vdi moi p thuoc B™(Rg) ngodi
mot tap con gidi tich cé doi chieu 2.

Ching t6i nhéic lai b dé sau day vé trong Nochka ctia ho siéu phang & vi tri
duéi tong quat.

B6 dé 2.2.5 (xem [34, Lemma 3.3 vi Lemma 3.4]). Cho Hy,...,H, la q siéu
phang trong P*(C) ¢ vi tri N-dudi tong qudt, vdi ¢ > 2N —n+ 1. Khi dé, ton tai
cdc hang so6 hitu ty duong w; (1 <i < q) théa man cdc diéu sau:

i)0<w; <1, Vie{l,..q},

i) Dat © = maxjeqwj, ta co

q
ij:@(q—2N+n—1)+n+1.
j=1
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n+1 n
— < w < —.
W) N a1 S9SN / /
i) Cho E; > 1 (1 < i < q) la cic so cho trudc. Doi vdi R C {1,...,q} vdi

4R = N + 1, ton tai mot tap con R° C R sao cho $R° = rank {H;}icge = n + 1 va

157 < ] E-

i€R i€Re
Céc hing s6 w; (1 < i < ¢) duge goi la cac trong Nochka ctia ho siéu phing
Hy, ..., H, va hing s6 @ dugde goi 1a hiing s6 Nochka clia ho siéu phang nay. Tiép

theo, ching t6i chitng minh Dinh ly 2.2.1.

Chitng minh Dinh 1y 2.2.1. Bing cach st dung phi pho dung néu can thiét,
ta chi can chiing minh dinh 1y trong truong hop M 1a hinh cau B™(Ry) cua
C™. Goi {w;}1<i<q 12 cac trong Nochka clia ho sieu phang Hy, ..., H, va goi @ 1a
hing s6 Nochka ctia ho nay. Ching t6i gia st rang f c6 mot biéu dién rat gon

f=(fo,...,fn) va mdi H; dugc xac dinh bdi mot dang tuyén tinh (ctng ki hiéu
la H;) c6 dang

Hi(zo, ..., ) = ajoxo + - + apry, =0 (1 <i < g),
v6i a5 € C va Z?:o la;j|> =1 (1 <i<gq). Khi do

Hi(f) = ajofo+ -+ ainfn.

Vi f 1a khong suy bién tuyén tinh nén ton tai ho da chi s6 chap nhan dugc

a = (ap,...,ay) € (N™)"1 clia f sao cho
. || £.

Wa(f) = det (aa aff;o <i,j < n) £ 0. (2.1)
Z T

V6i moi R = {r{,...,70,1} C{1,...,q} sao cho rank {H;};cp- = §R° = n+1, ta dat

8‘%'[—[7"9(]?)
Wpro = det 8—;;0§i§n,1§j§n—l—1 .
Z’L

Vi rank {H¢(1 < j <n+1)} =n+1 nén ton tai mot hang s6 khic khong Cro sao
cho Wgo = Cpo - Wa(f).

Goi R° 1a tap hop tat ca cac tap con R° clia {1, ...,q} sao cho rank { H;}icro =
iR =n—+1.

30



Xét mot diém z c6 dinh trong B™(Ry). Chiing t6i c¢6 thé gia sit ring

Hi, (N)(2)] < [Hiy(H ()] < -+ < [Hi, (D)(2)]

v6i mot hoan vi (iy,...,4,) cta {1,...,¢}. Dat R = {i1,...,in41} vachon R° C R

q
sao cho R° € R va R thoa man bd dé 2.2.5 iv) véi cac sd {HJJE())(H)'}

i=1
luu ¥ ring

|72l < Cmax |Hi(f)(2)| < ClH;(f)(2)| V5 & R,

v6i C' 1a mot hang s6 duong dude chon khong phu thude vao z va R. Do vay, ta

co

IFIS e D Wa ()] oWl 'H< >
H(AEP - HDER — IFET
< e Wae@) )Y
= I Tiepe D)
Wie(2)
[icre |H:(D ()

trong d6 K 1a mot hang s6 duong, dude chon khong phu thuoc vao z, R va RC.

Y

Vi wi—n—1=&(¢—2N+n—1)nén ta suy ra

7\ |@(g—2N+n—1) 7
el AT ST,
[Hy(f) ()| - [ Ho(f)(2)]< R
(Whe|
[Ticro [Hi(f)]
a) Chung toi chiing minh ménh dé (a) ctia dinh ly. Dau tién, ta ching minh

trong d6 Sg. =

khéng dinh sau day.

Khang dinh 1. >0, wivy 5~ vy, ) < vy vdi v la divsior khong diém
dugc chan boi my cia ham chinh hinh T, Hi(f).

That vay, gid st ring z 1a khong diém ctia mot s6 ham H;(f) va z nim ngoai
tap khong xac dinh I(f) cta f. Vi {H;}, & vi trf N-dudi tong quat nén z
khong phai 1a diém khong ctia nhiéu hon N ham H;(f). Khong mat tinh tong
quat, ta gid si ring z khong phai la diém khong ctia H;(f) véi moi « > N. Dat
R=1{1,..,N+1}. Chon R! C R sao cho

#RY = rank {H; }iepr = n + 1
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va R' théa man Bb dé 2.2.5 iv) véi cdc s6 {e"mh 1! Tit B6 dé 2.2.4 va Bé
de 2.2.5 iv), ta c6
my 2 Y v p) = v p) 2 Y@y () = Y (2)
t€ER! 1€ER

Do do,

D it (D) = i, ) (2) € mindmpvpgy (@)} = v ()
Vay khang dinh dugc chiing minh.
Chung t6i xem xét hai truong hgp sau day:
Trudng hop a.1: M = C™. Bing cach tich phan hai vé ctia bat dang thic (2.2)

va stt dung bo dé vé dao ham logarithm, ching toi cé:
| @(q = 2N +n = DT(r) + Ny (1) = > @iy (7,(r) < o(Ty(r)).
=1

0 day, ky hieu “||” c6 nghia la bat ding thitc ding cho moi r € [1,400) ngoai
mot tap c6 do do Lebesgue hitu han. Do doé,

H (q — 2N +n — 1)Tf(7”) S é (Z WZNHZ(f) (T) — NWa(f) (T)) + O(Tf(r)) (23)
=1

Tu Khing dinh 1, ching t6i c6 “dinh Iy chinh thi hai” nhu sau:
L ms]
I (= 2N +n = 1)T5(r) £ =N (1) + o(Ty ()

2N —n+1 i,
< n—HN[D(;’]) (r) +o(T¢(r)),

Tc la,

I (om0~ N5 o) = (1 Sy ) 4T olto)

Diéu nay kéo theo rang

[my] B (g—2N+n—-1)(n+1)
op (D) =1 @N —n+1)g

va ching toi da c6 duge quan hé s6 khuyét mong mudn trong truong hop nay.
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Trudng hop a.2: M = B™(Ry) (Ry < +00). Khong méat tinh tong quat, ching
toi gid st rang Rg = 1. Gid st phan chiing rang

—2N+n—-1)(n+1) Ly
smdpy < 1 4 i
f (D) > (2N —n+1)q + pq
— 2N — 1w l
>l ;“" )w+2pgf.

Khi do, ton tai mot hang s6 n > 0 va mot ham da dieu hoa dudi lien tuc @ sao

cho e[| < || f||, trong d6 ¢ la mot ham chinh hinh véi v, = 1" (jj) va

_ NN
(g—2N +n 1)w+2f_p

1—n>1- ,
q q

tc la,
(g —=2N +n—1)0 —qn > 2lsp.

Dit u = @ + log|g|, thi « 1& mot ham da diéu hoa dudi va e* < ||f[|97. Dit

|Zao+ +anw( )E’Z)|
[Hi(f)(2)[1 - - [Hy()(2)]

Ta c6 bat dang thiic dong sau day:

v(z) = log

+ u.

q
2dd°[v] > Z ilvy () + 24d°[u) > [ugz?)]ﬂy[md]:o

(bat dang thitc cudi cling c6 duge nhs Bo dé 2.2.4). Diéu nay cho thay v 1a mot
ham da diéu hoa dudi tren B™(1).
Ta viét dang metric Kahler da cho duéi dang

| )
W= BT Zgljdzz Ndz;.
1

Khi d6, dang thé tich trén B(1) dugc cho bdi
dV = cpdet(g;;)om

vOi ¢, 14 mot hang s6 duong. Theo gia thiét f théa man dieu kién (C,) thi ton

tai mot ham A lién tuc khong am, bi chan trén M sao cho
v=1 _
pSYy + 2—8810gh2 > Ric w.
T
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Do d6, ton tai mot ham da dieu hoa duéi lién tuc & # oo trén M sao cho

SdV < ||f||2pvm.

t:= 20 >0
T (@—2N+n—1)—qn

Az = Wl DAL
EDEE - H (PR

Chiing toi thay rang
2p
ty<ly-——=1
! ! 2plf ’

va ham ¢ = ¢ +tv 1a da dicu hoa duéi trén da tap Kahler M. Chon mot s6 duong
p sao cho 0 < tly <p < 1. Khi do, ta co

AV = AV < | fIPPom = A FI[*Pom

< >\t|’f||2p+tqnvm _ )\tHJZHt&J(quNJrnfl)Um

Vi) wj=j(g—2N+n—1)+n+1neén tit bat dang thitc trén ta suy ra réng
SV < )\t”th(Z?:l wj—n=1),,

Tich phan ca hai vé ctia bat dang thiic trén tréen B™ (1), ching to6i c6

/ v < / N|F =557y,
B (1) B (1)
1
:2m/ r2m—1 (/ ()\HJFH(Z?_lenl))tam) dr (2 5)
0 S(r) ’
1
SQm/ p2m-l / Z !zo‘°+"'+a”KSRo tam dr,
0 S(r) poere

. Wpo
VGlSRo:—| id — .

[Licro [Hi(f)]

Ta xét hai truong hop nho sau:

Truong hop a.2.1: Gia st rang

T
lim su f(r)

— < .
1P logl/(1—r) >
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Chon p > 0 sao cho tl; < p < 1. Luuy ring > |a;| = Iy. Theo bo dé vé dao ham
logarithm thi ton tai mot hang s6 duong K’ sao cho: v6i moi 0 < rg < r <7/ < 1,

ta co

r—r

¢ T/?m—l p
/ |20 K S o (2)| o < K’< , Tf(r')) (2.6)
S(r)

1—
ngoai mot tap con E C [0,1] v6i [, 1% < +oo. Chon r' =7+ eTf(:)’

Ty(r') < 2T (r).

Do d6, bat dang thiic trén suy ra ring

1\
Z/ 20T (G b (2) ‘am_ i (log1 )
—r)P —r

ReeRe

v6i moi r € (0,1) ndm ngoai E, trong d6 K” 1a mot hang s6 duong. Bang cach
chon K” du lén, ching t6i c6 thé gia st rang bat dang thic trén ding véi moi
€ (0,1). Khi d6, bat dang thiic (2.5) kéo theo

K// 1 2p
/ e'dV < 2m/ _1 (log ) dr < +o00.
B (1) 1—7r

Diéu nay mau thuin véi céc két qua ctia S.T. Yau [35] va L. Karp [36]. Do do,

gia st phan ching la sai va chiing t6i phai c6
—2N+n—-1)(n+1 [
(q Jntl) 3
(2N —n+1)q q

sml(Dy <1 -
Vay ménh dé (a) duge chiing minh trong truong hop nhé nay.
Truong hop a.2.2: Gia st rang

lim s Tr) =
ro1 P logl/(1—71)

Chiing toi chi can chitng minh dinh 1y sau.
Dinh 1y 2.2.6. V4i gid thiét cia Dinh lij 2.2.1 va gid st rang M = B(1). Khi

do, ching tov co

(qTf(T) — N([}Ig)(ﬂ) < (1 - (= 2N+ n =1 1>> qTf@”)

1
+ K” (lOngE + 10g+Tf<'l")> + O(l),

trong dé K" la mot hang so duong, véi moi 0 < rg < r < 1 ngoai mot tap E C [0,1]
vdi [, 124 < 0.
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Ching minh. Lap lai lap luan trén, ching toi ¢6

(L, wi—n—1)| ya0++an 7 om—1 p
/ = L LA Wa(f)|0m§K<R Tf(R>>
S(r) |Hi(f)|«r - - | Hg(f)]wa R—vr

v6i moi 0 < 79 < 7 < R < 1. Stt dung tinh 16i ctia ham logarithm, ta c6

q
/ log|za0+-..+06n| om + Zwi —n—1 / 10g||f|\0m+/ 10g|Wa (f)|om
S(r) - S(r) S(r)

=1

1
oW / g (Pl < Ko (1o + 1og 7 (1))
7=1

(2.7)

v6i Ko 1a mot hiang s6 duong.
Hon nita, tit Khang dinh 1, ta thay ring

q
> @il (1) = Ny, 7y (r) < Nt ) + O().
=1
Két hop céc danh gia nay véi (2.7) va ap dung cong thitc Jensen, ta c6

. 1
—n—1)T¢(r) < Nl[)(;c])(r) + Ky (log*’m + log+Tf(7’)) +O(1).

H M@

Vi ;f.zl w;j = (¢ — 2N +n —1)& +n + 1 nén bat ding thic trén kéo theo

—_

m K 1
(4= 2N +n = DI;(r) < —Npih(r) + = (1og+E + log+Tf(7”)) +0(1).

1 2N — 1
Mait khac, vi —n+ nén ta co
n—+1

2N —n+1 [my]
1 Vo)

KO (log % +log " Ty(r )) + O(1),

(g —=2N +n—1)T(r) <

tuc la,

(qTf(r) - N (r)) < (1 N ?;VN+—nn_+1i EZ + 1)) J50)

1
+ KN <10g+m + lOg+Tf(T)) —+ O(l)
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v6i K" 1a mot hang s6 duong. Nhu vay, Dinh 1y 2.2.6 da dugc chiing minh. Do
d6, Menh dé (a) duge chitng minh trong trudng hgp nho nay.

b) Ching toi sé chiing minh Ménh dé (b) ctia dinh ly. Ta 1dp lai cac 1ap luan
ctia phan a), trong d6 Khang dinh 1 dugc thay thé béng khang dinh sau.

Khang dinh 2. Y27 wivy 5 - = Wi )

That vay, gid st rang z 1a mot khong diém ctia m(_)t ham H;(f) nao dé va
» n3m ngoai tap cac diém khong xac dinh I(f) clia f. Khi d6, z khong thé 1a
khong diém ctia nhiéu hon N ham H;(f). Ching toi ¢6 thé gia sit ring z khong
phai 1 khong diém ctia H;(f) véi moii > N. Dat R = {1,.., N+1}. Chon R' C R
sao cho

#RY = rank {H; }iepr = n + 1

va R! théa man Bo dé 2.2.5 iv) déi véi céc s6 {e™Ovmn@ =Y Khi de,

chung t6i c6

Vay Khang dinh 2 dugc chiing minh.
Tuong tuy nhu trong phan chiing minh ctia Ménh dé a), ching toi xét hai
truong hop sau day.

Trudng hop b.1: M = C™. Tt (2.3) va Khang dinh 2, chting t6i c6
q
| (q—2N +n— D)Ty(r <Z_wz r) + o(Ty(r) gz Tf] () + ol Ty (1)),

Diéu nay kéo theo

va chiing t6i thu duge quan hé s6 khuyét khong lay tich phan mong muén trong
truong hop nay.
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Trudng hop b.2: M = B™(Ry) (Ry < +00). Khong mat tinh tong quét, ta gia
st rang Ry = 1. Gi4 st phan chiing ring

q
2N —n+ 1)y
S (L) > 2N — 1 4+ 2
Ly
>2N —n+1+4+2p=.
w
Khi d6, véi mdi j € {1,...,q}, ta c6 thé chon cic hing s6 7; > 0 vd ham da diéu
hoa dudi lien tuc @, sao cho e%|p;| < || f||™, trong d6 ¢; 1a mot ham chinh hinh
Véi v, = v v
4 H;(f)
q I
0= > 2N —n+1+2L
j=1
Diit
2
t = P > 0.

C O(q—2N+n—1-— ;1‘:1773')

Khi dé6 ta co
2plf

< 1.
w(g—2N+n—-1- ;1':1773‘)

t/lf =

ching toi dinh nghia o'(2), N, v/, &, ', p' va S%,(2) gidbng nhu v(z), \,u, &, ¢, p va
Sgo(z) trong phan chitng minh ctia phan a), trong khi d6 hang s6 ¢ dugc thay
thé bdi hiang s6 mdi #. Lap lai 1an nita chiing minh ctia Ménh dé a), ching toi
xét hai truong hgp nho sau:

. T £, a2
Truong hop phu b.2.1: Néu lim supi < oo thi bat dang thic (2.5)
r—1  logl/(1—r)

kéo theo

1 /
, K" 1 2p
/ e dvV < 2m/ p2m=l1 - (log ) dr < 400,
Bm(l) 0 (1 — T)p 1 - T

va diéu nay mau thuén véi cac két qua ciia S.T. Yau [35] va L. Karp [36]. Do d6
gia st phan ching khong ding va ching toi phai ¢

(2N—n+ 1)lf'

q
[rel/ 1. .
de (Hi) <2N —n—+1+2p —

i=1

Vay Meénh dé (b) dugc chiing minh trong truong hgp nho nay.
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Ty(r)

Fl1OC wi—n—1)| yo0+-Fan r 2m—1 D
/ e s Wa(f)\0m§K<R Tf(R)>
S(r) |Hi(f)[“r -+ |Hg(f)]* R—r

= oo, thi ta c¢6

v6i moi 0 < 79 < r < R < 1. St dung tinh 16i ctia ham logarit, ching t6i lai c6

q
[ oo+ >unt | toelflowt | toglWa(ion
S(r) : S(r) S(r)

- ij/ log|H;(f)|om < Ko (108; + log ™ Ty (r ))
(2.8)

v6i Ky la mot hing s6 duong nao dé. Két hop ude luong nay véi Khing dinh 2
va st dung cong thitc Jensen, ta thu duge dinh 1y co ban thit hai nhu sau:

q q
1
Z i —n—1)T(r SZ r)+ Ko (log 1_T+log+Tf(r)) + O(1).
V1 vay

[Tf O +
H (q n f = § Wy ( 0og f(r))

Dinh 1y co ban thit hai nay kéo theo

Z(S[’”f )< 2N +n—1.

Vi vay, Ménh dé (b) dugce chitng minh trong truong hgp phu nay.
Chiing minh ciia dinh 1y duge hoan tat. O
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Chuong 3

QUAN HE SO KHUYET KHONG LAY
TICH PHAN CHO ANH XA PHAN
HINH VAO DA TAP XA ANH VA HO
SIEU MAT TUY Y

Trong chuong nay, ching toi thiét 1ap mot quan hé s6 khuyét khong 1ay tich
phan cho cic anh xa phan hinh tit mot da tap Kahler day vao mot da tap xa
anh giao v6i mot ho sieu mat bat ky v6i boi dude chin béi mot mic cu theé.
Trong két qua ctia ching toi, ca chan trén ciia tong s6 khuyét va mic chan boi
déu duge ude luong doc lap véi s6 lugng siéu mat tham gia. Do vay, két qua clia
chuong nay sé cho chiing t6i mot tong quat héa va cai tién manh mé ciia cac két
qua trude do6 trong chi dé nay.

Chuong 3 bao gom hai muc. Trong muc dau tién ching to6i gidi thiéu vé trong
Chow, trong Hilbert va cac tinh chat sé dugc sit dung trong luan an. Muc thi
hai sé danh dé trinh bay cac chiing minh chi tiét cho dinh 1y vé s6 khuyét khong
lay tich phan déi véi cdc anh xa phan hinh vao khong gian xa anh va da tap xa
dnh. Chuong 3 dudc viét dya trén bai béo [2] trong muc céc cong trinh da cong

bé lien quan dén luan an.

3.1 Trong Chow va trong Hilbert

Trong muc nay chiing t6i trinh bay khai niém Trong Chow va trong Hilbert dya
theo cac tai lieu [24], [37] va [38].
Cho X c P*(C) 1a mot da tap xa anh c6 chiéu k < n va bac 6. Dang Chow
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trén X 13 mot da thitc duy nhat (sai khac mot boi s6 1a mot hiang s6 khac khong)
c6 dang
Fx<UQ,...,uk) = FX(“OOa coa,UOns - - ;uko,...,ukn)

v6i k41 khéi bién w; = (wio, . . ., uin), v6ii =0,..., k, théa man ba tinh chat sau:

e Fx bat kha quy trong Clugo, ..., ur;

e Fyx la da thitc thuan nhat bac § theo cac khoéi u;, v6ii =0,... k;

o Fx(up,...,u;) =0 khi va chi khi céc siéu phéng

UiOIO—i-"‘—'—UinLEn:O,’éIO,...,k,
khong c6 diém chung trén X.
Chung t6i ¢6 dinh nghia trong Chow nhu sau.

Dinh nghia 3.1.1. Cho Fx la dang Chow ctia X. Ddt ¢ = (co, ..., cy) la bo gom

cdc 50 thuce trong R%l. Xét bieu dién sau theo bién phu tro t:
Fx (t®ugo, - . ., tupp; . . . ; t%Ugg, - . ., t" Ugy)
=t°Go(ug, ..., Up) + - +17Gr(ug, ..., uy),
vdi Go,...,Gyr € Clugo, ..., Uon; .- Uko, - - -, Ugp] V& €9 > €1 > -+ > ep. Khi do,
trong Chow ciia X tuong ing vdi ¢ duge dinh nghia boi
ex(c) := eo.

V6i moi tap con J = {jo,...,Jji} cua {0,...,n} sao cho jo < j1 < -+ < jg, ta

dinh nghia ki hiéu méc
[J] = [J](ug, ..., up) = det(uy;,),i,t =0,...,k,

trong do, u; = (us, . . ., uym) ky hiéu cho khoi gom n + 1 bién.

Goi Ji,...,Jg, vOi B = (Zﬁ), la tap tat ca cac tap con gom k + 1 phan tu

cua {0,...,n}. Khi d6, dang Chow Fy ctia X ¢6 thé dugc viét dusi dang mot da
thic thuan nhat bac ¢ theo cac ki hicu méc [J1],...,[Jz]. Ta c6 thé thay riang

voi ¢ = (co, ..., ) € R va v6i moi J trong Jy, ..., Jg, ¢O
[J](tCugg, - - -, " UOR,y - - -, EUKQ, -« 5 T ULy
= tzjeJCj[(]](U()(), e, UQny - e e s URDs - - - ,u;m).
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Vé6i a = (ag,...,an) € Z’;‘gl, ky hiéu x* la don thiic :L‘go cexde va dat
a-cC:=apco+ -+ ancp.

Goi I = Iy la ideal nguyén t6 trong Clxo, ..., z,] xdc dinh X. Ky hiéu khong
gian vector cac da thitc thuan nhat trong Clzo, ..., x,] c6 bac u (gom ca da thitc
0) 1a Clxg, ..., Tp)u. V6i mdiu =1,2,..., dat I, := Clzg, ..., z,], NI va dinh nghia
ham Hilbert Hyx ciua X bdéi

Hyx(u) :=dim(Clzg, ..., xp)u/ly), uw=1,2,....

Theo cong thiic Hilbert-Serre trong 1y thuyét vé da thiic Hilbert, véi m du
16n, ta c6
k

Hy(u) = 8- + O(!™),

Ta dinh nghia trong Hilbert nhu sau.

Dinh nghia 3.1.2. Trong Hilbert Sx(u,c) thi u cia X tuong tung voi bo ¢ =
(co,...,cn) € R" duge dinh nghia bdi

Hx(u)
Sx(u,c) := max Zai-c ,
i=1

d day, gia tri lon nhat duoc lay trén tap tat cd cic don thife x®, ... x®x@ ma

I6p dong du theo modulo I tao thanh co sé cia Clxo,. .., zp)u/ILy.

Dinh 1y sau dugc phéat bieu dya theo J. Evertse va R. Ferretti [23] va dugc
phat biéu lai trong [37] béi M. Ru cho truong hgp dic biet khi truong K = C.

Dinh 1y 3.1.3 (xem Dinh 1y 4.1 [23], Dinh Iy 2.1 [37]). Gid si X c P*(C)
la mot da tap dai s6 c¢6 chieu k va bac 6. Goi v > § la mot s6 nguyén va
c=(co,...,cn) € REFL. Khi do, ta co

1 1 (2k +1)0
uHx (u) Sx(u,e) 2 (k+ 1)56X<c) a u ' (i—HOl?fn Ci) ’

Chiing toi nhic lai dinh nghia khéii niém hing s6 phan b6 clia mot ho cac

sieu mét duge dua ra béi S. D. Quang trong [26] nhu sau.
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Dinh nghia 3.1.4 (xem [26, Dinh nghia 3.3]). Cho Q = {Q1,...,Qq} la ho q
siéu mat trong P*(C). Hang so phan b Ag x cia ho Q tuong ing vdi da tap con
X cua P*(C) duogc dinh nghia boi

g
max '
ALt im V — dim (V N ﬂjer Qj)

A =
%V PAT
0 day, ta quy udc dim ) = —oco. V6i V = P*(C), ta sé viét Ag thay cho Agpr(c)-

B6 dé sau day vé chan dudi clia trong Chow duge dua ra béi S. D. Quang
trong [38].

B6 dé 3.1.5 (xem [38, Lemma 3.2]). Gid st Y la mot da tap con xa dnh cia
PE(C) vdi chiéu k > 1 va bac §y. Goil (I > k+ 1) la mot s6 nguyén va c =
(co,...,cr) la mot bo cdc so thuc khong am. Goi H = {Hy, ..., Hg} la mot ho
cic sieu phang trong PE(C) dugc wdc dinh bdi Hy = {y; = 0} (0 < i < R). Goi

{i1,..., 4} la mot tap con cua {0,..., R} thoa man:
(1) ¢;, = min{c;,,...,cy},
(2) Y N2 Hi, # 2,
(3) vaY ¢ H;, vdi moij=1,...,1.

Goi Ay y la hang s6 phan b6 cia ho H = {Hz‘j}ézl doi vdi Y. Khi do,

ey (C) > 5Y

2 e+ an).

3.2 Quan hé sé khuyét khong lay tich phan cho cac
anh xa phan hinh to da tap Kahler véi ho siéu
mat tuy y

Trong muc nay, ching to6i sé chitng minh mot quan hé sé khuyét khong 1ay tich
phan cho 4nh xa phan hinh tit da tap Kahler day vao da tap xa anh véi ho muc

tieu la cac situ mat tuy y. Cu thé, ching toi sé chitng minh dinh 1y sau.

Dinh 1y 3.2.1. Cho M la mét da tap Kdhler day cé chiéu m va w la dang Kahler
ctia M. Gid st M ¢6 phii phé dung song chinh hinh vdi mot hinh cau trong C™.
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Cho f la dnh za phan hinh khong suy bién dai so ti M vao mot da tap con V
c6 chieu k trong P*(C). Cho Q = {Q1,...,Qq} la ho cdc siéu mat trong P*(C)
vdi hing s6 phan b6 Agy doi vdi V. Goi d = lem{degQ1,...,degQq} va cho p
la mot s6 khong am. Gid st rang ton tai mot ham so h > 0 lién tuc va bi chan
trén M sao cho

P&y + dd“logh?® > Ric w.

Khi dé, vdi méi e > 0, ta co

p(L—=1)(k+1)
ud ’

q
S o Q) < Aovlk+1) + et
7=1

trong do

u=[Agy(2k+1)(k+1)d" deg(V)(Agu(k+1)e ! +1)] va L = d* deg(V)" (k Z u) '

O day, [z] la s6 nguyen nhé nhat khong nhé hon sb thuc z.
Nhan xét: a) Véi L trong Dinh 1y 3.2.1, ta c6

L < d¥F deg(V)FHLeP AL (2K +5)F (Agy (k + 1)t + 1),

Vi vay, tong s6 khuyét thu duge tit Dinh 1y 3.2.1 duge chin trén béi lugng:

= pd* =1 deg(V)Eek(2k + 5)F(Agy (k + 1)e L + 1)k1
oV

A 1
vi(k—l- )+€+ 1

b) Néu V = P*(C) va Q & vi trf tong quat trong P*(C) thi deg(V) = 1,k =
n,Agy =1 va tong s6 khuyét thu duge tit Dinh ly 3.2.1 duge chan bdi

pd™ e (2n + 5)((n + 1)e~! + 1)1

ot 1 & n—|—1—l—e—i—O(Q”e”dnz(ne*l)”’l)p.

n+1l4+e+

Luu ¥ rang, dai luong chin trén cho tong s6 khuyét duge M. Ru va S. Sogome
[10] dwa ra trong trudng hop nay 1a: n 4 14 € + O(220 Hne2ngin=1(pe=1)2n)
¢) Anh xa f dugc néi la bi ré nhanh trén mot siéu mat Q véi boi it nhét 1
m néu hodc f(M) C Q hodc vgp)(z) > m v6i moi z € Supp v (). Bang cach chon
= %, tu Dinh 1y 3.2.1 ching toi thu duge hé qué sau.

Hé qua 3.2.2. Giad st M,w,V,Q = {Q1,...,Qq} va d nhu trong Dinh ly 3.2.1.
Goi f la mot anh xa phan hinh tiu M vao V. Gid s rang vdi mot s6 p > 0, ton
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tai mot ham h > 0 lién tuc by chan trén M sao cho pSy + dd‘logh? > Ric w. Néu

f bi r€ nhdnh trén moi Q; vdi boi so it nhat la m; (1 <i < q) sao cho

Z(l—L_1> >Ag,v(k+1)+%+p(L_1)(k+1),

m; ud

j=1

trong déu = [Ag,y (2k+1)(k+1)d* deg(V)(2Ag v (k+1)+1)] va L = d* deg(V)k(kaf“),

thi f la dnh za phan hinh suy bién dai so.

Chiing minh Pinh 1y 3.2.1. Bing cach st dung pht pho dung néu can thiét,
ta chi can ching minh dinh 1y trong truong hgp M 1a hinh cau B™(Ry) cla
C™. Ta ciing stt dung chung ki hi¢u Q; (1 < j < ¢) dé chi da thitc thuan nhat

c6 bac d; xac dinh ctia situ mit @Q; néu khong gay nham 1an. Bang cach thay

Q; bdi Q?/dj (j = 1,...,q) néu can thiét, ta c6 thé gia sit tat cd cac sicu mat
Q; (1 <j<gq) déu c6 cung bac d, nghia la degQ; = d.
Xét dnh xa @ tit V vao P4~1(C) bién mdi diém x = (zg : --- : x,,) € V thanh

diém ®(x) € P~ 1(C) dugc cho béi

O(x) = (Qu(2) -+ Qg()),

trong d6 « = (g, ...,2,). Ta dat ®(z) = (Q1(x),...,Qu(x)) v cd dinh mot bidu
dién rat gon f = (fo,..., fa) clia f.

bat Y = o(V). ViV n ﬂj.:l Q; = 0 nén ® 1a mot anh xa kiéu hitu han trén
V, va Y la mot da tap con xa anh phitc ciia P4~1(C) v6i dimY = k va bac
§ :=deg(Y) < d¥ - deg(V).

V6i moi a = (a1,...,aq) € ZLy va'y = (y1,...,9y), ching toi ky hieu y* =
yit .. yg*. V6i mot s6 nguyen duong u, ta dat &, == (71") va dinh nghia

Yu = (C[yl, Ce ,yq]u/(fy)u.

Khi d6 Y, 1a mot khong gian vector tréen C c6 chiéu bang Hy (u). Dat n, =
Hy (u) — 1 va lay wvp, ..., vy, 1& cdc da thic thuan nhat trong Clyi, ..., yglu, sao
cho cac 16p tuong duong ctia ching tao thanh moét co sé cia Y.

Bay gid, ta xét anh xa phan hinh F tit B™(Ry) vao P™(C) véi bicu dién rit
gon duge cho béi

F=o(®of),... von(dof).
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Vi f 1a khong suy bién dai s nén F la khong suy bién tuyén tinh. Do d6, ton
tal mot ho da chi s6 chap nhan duge a = (ag, ..., ay,) € (Z7)™ ! sao cho

W (Fy, ..., Fp,) = det(Da, (vs(® o f)))o<i,s<n, # 0.

C6 dinh mot diém z € B™(Ry) sao cho Q;(f(z)) # 0 véimoii = 1,...,q. Chiing
toi dinh nghia

c.=(Clyz...,¢qz) € LY,
v6il ;
IQZ( F)(2)]
Theo dinh nghia ctia trong Hilbert, ton tai agpz,...,an,, € N7 voi
aj7z = (aj717z7 T 7aj7q72>7
voi aj;. € {1,...,u}, sao cho céc 16p dong du ctia y2o=, ... y*= theo modulo

(Iy), tao thanh mot co s6 cua Cly, . .. ,yq]u/(Iy)u va

Ta thiy ring y®= € Y, (modulo (Iy),). Do d6, ta c6 thé viét

yaj,z = Lj,z('UOa e ,'Unu)7

trong do cac L;, (0 < j <n,) la cac dang tuyén tinh doc lap.

Ta co
logH|sz |—lOgHH|Qz )|
7=01i=1
= —Sy (u, ¢z) + du(ny + Dlog|| f(2)]| + O(u(ny + 1)).
Do do,

n

1 -
Sy (u,c,) =lo ——— + du(n, + 1)lo z O(u(n, +1)). 3.1
vlaes) = os [ gy v+ Dl FOl Ot 1) (3

T Dinh 1y 3.1.3, chung to6i ¢6

1 1 (2k +1)0
- > B ——— .
u(ny, + 1)SY(U’ cz) 2 (k + 1)56Y(C2> u 1@?2{(1 Gz (3-2)
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Két hop (3.1) va (3.2), ching t6i ¢6

) S gH [y el

(3.3)
2k+1 i
NESEISSY g||f( U, o
wo = Qi(f)(2)]
Gid st rang ¢1, > ca, > -+ > ¢4, va ky hiéu [ 1a chi s6 nhé nhét sao cho
VN, @ =0. Theo B3 dé 3.1.5, chiing t6i c6

S I 17 ()@
AQvV( Lt a) Agyv (Z o 1Qi(f)(2)] )

=1

_ 0 FIARY |, o,
Aoy (Z o) >+ W

=1

€Y<Cz) >

(3.4)

Do do, tu (3.3) va (3.4), ching t6i ¢6

L

1 TN k1 1
10 ps < 10 -~
Agyv gH Qi(f)(2)] ~ul(ny +1) gH L. (F(2))]

@k + Dk + 105, A Q]
B Z G

+d(k + Dlog| ()|
(3.5)

o),

trong do, dai lugng O(1) khong phu thudc vao z.

< -~ ., k+1 . L
bat mo= 2k +1)(k+1)0 vab= W) T (3.5), ching toi ¢6

AQ dg—d(k+1)—4m0d 2 .
1o 1/ CWalFOI _ e WalFCL 50y (56

z:1 |Qz(f)(2)|A97V_T H] 0|LJ z(ﬁ( )|

0 day, ching toi luu ¥ rang L; . phu thudc vao i va z, nhung s6 lugng cac dang
tuyén tinh nay 1a hitu han (ti da 1a &,). Chang toi ky hi¢u £ 1a tap hop tat ca
cic L;, xuét hién trong cac bat dang thiic trén.

Khi do, tit (3.6), ton tai mot hang s6 duong Ky sao cho

dg—d(k+1)— 4m0d

1) IWalFE _ e g1 5
i:l |Qz(f)<z)| Q’ViT
trong d6 Sz HZ;(!L( )<)|>>| v6i moi J C L sao cho #J =n, +1va {L € J}

14 ho cac dang tuyén tinh doc lap.
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Ching t6i di uéc lugng divisor Vi () C6 dinh mot diém z € B™(Ry) nim

ngoai tap khong xac dinh cta f. Gia st rang
max{0, Vgl(f)(z) —ny} > -+ > max{0, ng(f)(z) — Ny}
va dit [ nhu trén. Chang toi dit ¢; = max{0, ygi ( f)(z) — 1y} va
c=(c1,...,¢q) € ZL,.
RO rang 1a ¢; = 0 ddi v6i tat ca cac i > 1. Do do, ton tai
aj = (aj1,...,a5p),ajs €{1,...,u},j=0,...,n4

sao cho y?°, ... y?w tao thanh mot co sG cua Y, va
Ny
Sy (m,c) = Zaj - C.
§=0

Tuong tu nhu trén, ta viét y» = L;(vo, . .., v, ), trong do Lo, ..., Ly, 1a cac dang
tuyén tinh doc lap theo cac bién y; (1 < i < ¢). Theo tinh chat ctia Wronskian
tong quat, ching toi co

Wa(F) = CW&(LO(F)v S 7Lnu(F>>a

trong do6 ¢ 14 mot hing s6 khac khong. Diéu nay dan dén

0 _ .0 - 0
a ) F) = W) Ly (7)) 2 > max{0, Vi, (2) — -
=0

g A~ o~ X 1 £ X 0 . q 0 N -
Ching t6i ciing dé dang thay rang ij(F)(z) = a],ZuQi(f)(z), va do do6

q
max{0, ng(ﬁ)(z) —ny} > Z a;ic; = a; - C.

i=1
Vi vay, ching t6i c6
Uy ) (2) = Y aj-c=Sy(u,o). (3.8)
§=0
Theo Bo dé 3.1.5 chiing t6i c6
PR PR
ey (c) > Aoy Z;c = X7 ;maX{O, V(7)) — ).



Mat khac, theo Dinh 1i 3.1.3 chung to6i ¢6

U(nu + 1)ey(C) _ (2/€ + 1)(5(7% + 1) max ¢;

> - - 7
Sy (u,¢) = (k+1)0 1<i<q

0 _
bVWa(F)(Z) > (AQV ) Zmax{() (2) — ny}- (3.9)
Do do,
1 mo g
J— —_—_— ] 0 ~
(AQV ) Z Yup )~ P iy (2) < (AQV u ) ;mm{”czxf)(z)’”“}‘
Dat x = ﬁ — Mot bat dang thitc trén ching t6i c6

1 q
(Agy W ) by, - <; 1/221 7l mln{l/ ( ), nu}> >0. (3.10)

Chiing toi gia st rang

=1 =
pSYy + 2—aalogh2 > Ricw.
T

q
. E+1  pny(n,+1)b
S e > e
Khi d6, v6i méi j € {1,...,q}, ton tai cac hang s6 n; > 0 va ham da diéu hoa
dusi lién tuc @; sao cho e%|p;| < || f]|“", trong d6 ¢; 14 mot ham chinh hinh véi

Vo, = min{ugi(f),nu} va

q

k+1  pny(ng+1)b
q—an> - + udt; .
=1

Dat u; = @; + logle;|, thi u; 1a mot ham da diéu hoa dudi va
euj S Hf”dUJJ ]: 17"'7q
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| b

Jj=1

AV4
=
X
N
&l
|
8
N
=
<
O
S
|
N
z
=
—
S
£
N
k)
=
e
~_
(AV4
o

Diéu nay ching té rang v 13 mot ham da dieu hoa duéi tréen B™(Ry).
Mt khéc, theo dieu kién vé do tang cho anh ctia f, ton tai mot ham da diéu

hoa duéi lién tuc w # oo trén B™(Ry) sao cho

e“dV < ||f||2pvm.

Dat
2p
= >0
dx (q - % - Z?:1 Uj)
va B b
AG:) = | ranyp_ WalFE |
Q1()(2) - Qq(f)(2)]
Ny (ny + 1)b

RO rang rang t <1, va ham ¢ = w +tv 1a da diéu hoa dudi trén da

2

. L " 1 b
tap Kahler M. Chon mot so duong v sao cho 0 < N + 1)

t <~ < 1. Khi do,
ta co

q
CdV = ey < o fPuy = T ) 1120
= (3.11)
~ q . ~ _kt1
< LI+t S s, = X[ 0=y

T
(a) Trude tién, ta xét truong hop Ry < oo va Tl_ig%o sup logl/{}(z?_ 5

Chiing toi chi can chitng minh Dinh 1y trong truong hop B™(Ry) = B™(1).

< o0.
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Tich phan hai vé ctia (3.11) trén B™(1) va st dung (3.7), ta c6

[odavs [ e,
B™(1) B™(1)
1
_ 2m/ p2m—1 (/ (’MHf”qud(kJrl))tam) dr (3 12)
0 S(r) '
1
< 2m/ 702m—1 / Z‘(’Za0+.‘.+anu>KOSj|bt0m d?’,
0 S(r) "7

trong d6, phép tong duge thire hién trén tat cd J € £ v6i 4. = n,+1va {L € J}

14 tuyén tinh doc lap.

(ny + 1)b
2

Chiing toi luu § riing (327 [ay|)bt < t <~ < 1. Do d6, theo Ménh

dé 2.2.3, ton tai mot hang s6 duong Ki sao cho, v6i moi 0 < rg <r <1’ < 1, ta

,

CcO
2m—1

bt
| .

~y
/ |(za0+"'+a”“)K05j(Z) om < Kj ( de(?“/)> ‘
S(r)

1-— .
Chon r' = r + T—(T)’ ta c6 T¢(r',ro) < 2T4(r) ngoai mot tap hop con E C [0, 1]
eTy(r
dr

véi [, T < oo Do dé, bat déng thiic trén suy ra ton tai mot hing s6 duong

K sao cho

bt K

1 v
a1, <
/S(r) - oSy o < (1—r) (1Og1 - 7“)

v6i moi r € (0;1) va nim ngodi E. Bing cach chon K di 16n, ta c6 thé gia st
rang bat ding thiic trén ding véi moi r € (0; 1).
Do vay, bat dang thitc (3.12) kéo theo

1
K 1 \7
/ eSdV < 2m/ p2m=1 (log ) dr < 400

Diéu nay mau thuan véi cac két qua ctia S. T. Yau va L. Karp (xem [36, 35]).

Do dé6, chung t6i c6

q
k+1  pny(ng+1)b k+1  pny(k+1)
5[”11,] N\ < u —
Zl f (@) = x + d x + ud
]_

Mit khéc, ching t0i ¢6 u > Agymo(Agy(k + 1) + €)e~!. Diéu nay suy ra ring

Ag,vmo

= Ag.v(k+1) )
u - AQ,V(2+1)+6 =1- m Do do
hrl k1 Agy(k+1)
T Rl —m 1 — Bowvmo <Agy(k+1)+e (3.13)
AQ,V u - T
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Ching t6i ¢6 ny = Hy(u) — 1 < §(¥1") — 1 < d*deg(V)(*}"*) =1 =L — 1. Do d,

chting t6i co

(k+1)(L-1)
ud '

S Q) < Mgk +1) e+’
j=1

Ching toi u6c lugng L nhu sau. Néu k = 1 thi
L =ddeg(V)(1+u)
< ddeg(V) (Agv6ddeg(V)(2Ag e +1) +2)
< d*deg(V)2eAgy (280 yve ™) +1).

Ngudc lai, néu k > 2 thi

k k u b
L < d"deg(V)e 1+k

| dFdeg(V)Agy (2k + 1)(k + V(Ao (k+ e +1) + 1)’“

k
< d"HE Qeg(V)FHLER AL | (2K + 5) (A gy (k + 1) + 1.

< d* deg(V)ek (1

A T
(b) Cudi cung, ta xét truong hgp con lai khi lim sup () —
r=Ro log(1/(Ro—r))

hodac Ry = +o0o. R6 rang 1a ching toi chi can ching minh dinh ly sau day.

Dinh ly 3.2.3. Vi gid thiét cia Dinh ly 3.2.1, ching toi c6

q

L le—1]

_ — < - h
(= Agu(k+1)—e)Ty(r) < ; SNy (1) + 5(),

trong do S(r) duoc danh gid nhu sau:
(i) Trong truong hop Ry < oo thi
1
< + -
S(r) < K(log Ro_r +log™ T(r))

dt

< oo va K la
Ry—t

vdi moi 0 < ro < r < Ry ngoai mot tip E C [0, Ro] vdi [,
mot hang so duong.
(ii) Trong truong hop Ry = oo thi

S(r) < K(logr + log+Tf(r))

vdi moi 0 < rg < r < oo ngodi mot tap E' C [0,00] vdi [, dt < oo va K la mot
hang so duong.
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Ching minh. Lap lai lap luan trén, chang to6i co
7N\ | wdg—d(k+1) bt 2m—1 J
/ ‘ (avtetan pl T |W IO (f; a7 R>> |

[T, 1Qi(f)(=)
v6i moi 0 < rg < r < R < Rp. St dung tinh 16i ctia ham logarit, chiing toi c6

b / log] (220 0, + (g — d(k + 1)) / tog o
S(r) S(r)

q
s ~ R
+ b/ log|Wo(F)|om — x g / log|Q;(f)lom < K (longR— + log+Tf(R))
S(r) o1 /8 -7

v6i mot hiang s6 duong K nao dé. Theo cong thitc Jensen, bat dang thiic nay
kéo theo

q
(vdq — d(k + 1)) Ty(r) + bN Z
P (3.14)
R
T (3.9), ta co
) [L—1]
> Noup () = Ny, 7 (r) :’“"E_;NQM) (r)

Két hop uée lugng nay véi (3.14), ta duge

k+1 1 R

(¢ - L )Ty (r) < Z Vo [L 1 (log T log"T¢(R))+O0(1). (3.15)

ChonR—r—i—R néuR0<oovaR:r+
eT’y(r)

néu Ry = oo, ta co
Ty(r)

Ro—r
Ty (T - eTr(r) )S 2T(r)

v6i moi r € [0, Ry) ngoai mot tap con E C [0, Ry) v6i fE

< 400 trong
0o—7T
truong hop Ry < oo va

Ty ) < 2750
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ngoai mot tap con E' C [0,00) v6i [}, dr < co trong trudng hop Ry = co. Do do,
tit (3.13) va (3.15), ta thu duge bat dang thitc mong mudn ctia Dinh 1y 3.2.3.
1
(4= Dgu(k+1) = Ty(r) £ Y NI )+ 50).

< Qi(f)
=1

Quay trd lai truong hop (b). Tu Dinh 1y 3.2.3, ta ¢6

Z(SL 1] (@) SZ(SL*I (Q)) < Aoy (k+1)+

Jj=1 Jj=1

Dinh 1y 3.2.1 dugc chiing minh trong trusng hgp nay. 0
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Chuong 4

ANH XA PHAN HINH TREN DA TAP
KAHLER CO CHUNG ANH NGUGQC
MOT SO SIEU PHANG

Chuong 4 bao gom ba muc. Muc dau tién trinh bay va chitng minh dinh Iy
duy nhat cho anh xa phan hinh c6 chung dnh nguge véi mot ho cac siéu phang &
vi trf dudi tong quat. Muc thit hai dua ra chitng minh chi tiét cho hai dinh 1y vé
cac anh xa phan hinh khong suy bién vi phan chia sé yéu mot ho cac siéu phing.
Trong muc cudi ciing, ching to6i chiing minh mat dinh 1y cac anh xa phan hinh
chung anh ngugc doi véi cac ho siéu phang khéc nhau.

Chuong 4 duge viét dya tréen mot phan clia bai bao [1], bai bao [3] va [4]

trong muc cac cong trinh da cong bo lién quan dén luan an.

4.1 Dinh 1y duy nhat cho anh xa phan hinh va ho
siéu mat G vi tri dudi tong quat.

Trong phan nay, ching toi sé chiing minh dinh 1§ duy nhat sau vé cac anh xa
phan hinh trén da tap Kahler c6 chung dnh nguge déi v6i mot ho cac sieu phang

& vi trf dudi tong quat.

Dinh 1y 4.1.1. Cho M la mot da tap Kdhler day cé phi pho dung song chinh
hinh vdi hinh cau B(Ry) € C™ (0 < Ry < 00). Cho f,g : M — P*(C) la cdc dnh
za phdan hinh khong suy bién tuyén tinh. Gid s rang f va g théa man diéu kién
(C,) vdi mot hing s6 khong am p va ton tei q siéu phang Hy, ..., H, cia P*(C)
¢ vi tri N-dudi tong qudt sao cho f = g trén U;]':1 (f_l(HZ-) U g_l(Hi)) .
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Iy +1
(f:::lg)(QN—n—i-l)p th f = g.

2ngq +(lf—i-lg)
q+2n—2 n+1

a) Néu g >2N —n+1+mys+mgy+

b) Néu q>2N —n+1+ (2N —n+1)p va gid s thém

dim fTHH)NfTHH) <m =2 (1<i<j<q)
thi f = g.
Ta nhéc lai rang (7, m (tuong tu cho ¢4, m,) 1a cac s6 nguyén duong chi phu

thudc vao f va duge dinh nghia trong Chuong 2. Hon nita, ta co

0< mys < lf < @
Nhan xét: (1) Trong truosng hop cac siéu phang {Hi}1<i<q 6 Vi tri tong quat,
tiic 1d N = n, chting to6i thay rang

e Dinh Iy 4.1.1(a) chinh 14 Dinh Iy E (trong Chuong I) ctia H. Fujimoto.

e Gid thiét clia Dinh ly 4.1.1(b) dugc thoéa man véi

2ng
> 1+ ————+( l

dac biet v6i ¢ > 2n+2+ (If + lg)p. Do vay, két qué nay sé kéo theo cac két
qua duy nhat trude day déi véi truong hop cac 4nh xa phan hinh tir C™
vao P*(C) ctia Z. Chen va Q. Yan (xem [15, Main Theorem]) va nhiéu téc
gia khac.
(2) Néu f va g la cac anh xa khong suy bién vi phan thi my =mg =1,y = lg = n.
Do do6, trong truong hgp nay, gia thiét ctia Dinh 1y 4.1.1(a) dugc thoa man véi

2n(2N —n+1)
n+1

dac biet v6i ¢ > n+ 3+ 2np néu N =n. Vi vay, két qua ctia Dinh 1y 4.1.1 sé kéo
theo két qua truée day cho truong hop cac anh xa phan hinh khong suy bién vi

phan c6 chung anh nguge ddi véi cac sieu phang ctia S. J. Drouilhet (xem [29]).

Chitng minh dinh 1i 4.1.1. Khong mat tinh tong quat, ta c6 thé gia s ring
M =B(Rp) (0 < Ry < +00). Ta goi a = (g, ..., ) va 8= (bo, ..., n) tuong ting
1a cac tap da chi s6 chap nhan duge clia f va g. Ky hieu {w;}1<i<, va @ 1an lugt

1a cac trong Nochka va hang s6 Nochka ctia ho {H;}1<i<g-
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Gid st f = (fo,.... fa) V& § = (g0,---,9n) 1a cac bicu dién rit gon clia f va
g tuong tng. Gia sit phan ching rang f # g. Ching t6i xét do thi don G ¢6 ¢
Hi(f) ” H;(f)
Hi(g) = H;(9)
Vi f # g nén mdi dinh phai ké it nhat ¢ — n dinh khac. Do d6, bac ctia bat ky
dinh ndo ciing it nhat 14 ¢ — n > g Theo dinh 1y Dirac, ton tai mot chu trinh
HUi(f) 7—é H0i+1 (]E)
HUi(g) HU¢+1 (g)

dinh {1,...,q}, trong d6 hai dinh i v& j ké nhau néu va chi néu

Hamilton o1, ..., 04,0441 (01 = 0¢41). Do do, ta co6 (1<i<gq)
va vi vay
Py i= Ho,(f)Ho,,1(9) = Houoi () Ho (§) 20 (1 <i < g).

q
Chung toi dat P = [[ P, 0.
i=1
a) Ta chitng minh khang dinh dau tién ctia Dinh ly. D&t D = Hy +--- + H,,.

Hién nhién rang

q
[ g mil 5 4 L
D) =y D) =y (Zl CH(f) ”Wam) ‘

Tuong ty, ta cing c6

vp = qU

q
q
vp 2 — E WiVH,(g) — YWs(g) | -
my (Z_l (9) 6(9))

Chung t6i xét hai truong hgp sau day.
Ty(r) + Ty(r)

= co. Ching toi dé
021/ (o — 1) 00 ung toi dé

Trudng hgp a.1: Ry = oo hodc limsup, g, ]

dang c6

I q(my +mg)(Ty(r) + Ty(r)) = (myg +mg)Np(r) + O(1)

q
> Z q (Z Wi N,y (1) — NW(h)(r)> +O(1)
=1

h=f.g
> 5q(q — 2N +n — 1)(Ty(r) + Ty(r))
+0o(Tf(r)) + o(Ty(r)),

v6i W (h) = Wa(f) néu h = f va W(h) = Ws(§) néu h = §. Cho r — Ry, ta thu
duge myg +my > @(q — 2N +n — 1), tic la,

me+m 2N — 1
G<oN —n+1+ T coy TR0

@ n+1 (my +my).
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Day la dieu mau thuan.
Ty(r) + Ty(r)
og(1/(Ro — 1))

< o0. Ta c6 thé gia st

Trudng hgp a.2: Ry < oo va limsup,_. g, ]

rang Ry = 1. Ta c6

my +my

. vp(z).

wiV(r,m,) + Vg ) — W) + ¥ws(g) <

.
Il S
—

S

. L0t Fon " zﬂo—O- +Bn . . M
Dat ¢ = IlI:IV il VAU = G e Khi d6 v = log(g-p| P m)/a)

1a mot ham da diéu hoa dudi trén B(1). Néu ching toi dat ¢ = &
thi u = tv 1a da diéu hoa dudi trén B(1), va

p
q—2N+n—1)—ms—myg’

_r
P(lf + lg)

mf+mg+lf+lg

t(ly +1y) < (y+1) =1

v6iqg>2N —n+1+ p. Do do, ta c6 thé chon mot s6 duong p

w
sao cho

0<t(lf-|—lg)<p<1.

Chiing toi viét lai dang metric Kahler da cho 1a
v ]

Tt gid thiét rang ca f va g déu théa man dieu kién (C,), ton tai cac ham da diéu

hoa duéi lién tuc uy, us trén B(1) sao cho

e“det(h;)2 < | f]”,

SIS

e"2det(h;z)> < |lg]”.

Vi

fIl - 13]| nén ta co6

ettt deg(hys) = eI det (1)
< (IfIP1g) = @tet| Pt ) £ )|
< C¢twt“f”tw(q_2N+n_l)|’§thj(q_2N+n_1),

v6i C' 1a mot hing s6 duong. Luu ¥ ring dang thé tich trén B(1) dudce cho bdi
dV = cpdet(h;)om
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v6i ¢, 14 mot hang s6 duong. Do vay ta c6
/ eututu gy < ¢ / Lt || f|2a—2N+n=1) | 5 t(a—2N+n—1),,
B(1) B(1)
Do d6, sit dung bat ding thic Holder, ta c6

~ - 1 ~ 1
/ 6u+u1+quV < O(/ ¢tp1HthpwJ(q—ZN—!—n—l)vm) P % (/ 77Dtpz||§]||Yfpzw(q—2N—|—n—l)Um) P2

B(1) B(1) B(1)

1
< C(Qm/TQm—l(/ ¢tp1Hf“tpla(q—2N+n_1)0m)dr)ﬁ
0

S(r)

1
- 1
> (2m / sz_l( ¢th ||§||tp2w(q_2N+n_1)O'm)d?”) =y
0

S(r)

2
I ly

/¢tp1Hf“”tp@(q_2N+n—1)Om:/( |zC¥~o+...+anWa(f)| >tp1
Hy(f)[=r- - [Hg(f)]*

S(r) S(r)
x (|| f|a-2N =) Py

lf+lgvap lf+lg

trong d6 p; = . Chiing to6i luu ¥ rang

m-

Mat khac, v6i p thoa man 0 < tpily =t(lp+1;) <p<lvavéi0<ro<r<R<1,
ta co

a0+“.+anWa f n “nol(ag— _ 1 R2m—1 p
/ (|Hif)|w TH ((%||wq> (Hwa(q 2N+n 1)>tp o < K ( - Tf(R)) |
q

S(r
Chon R = r + %, ching t01 ¢6 Ty(R) < 2T¢(R) v6i moi r € (0;1) ngoai mot
tap con E C [0,1] sao cho [ -dr < +00. Do d6, cac bat dang thic trén cho ta

E

~ ~ K’ K’ 1 p
tp1 tp1&0(q—2N+n—1) < P < < )
/ o £ Om < =y (Ty(r))P < A=y log1 .
S(r)
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(vi Tlgg sup % < 00). Do d6, ta co

1
am [ ([ ot ar
0

S(r)
1

K’ 1
Qm/rzm_l( g (log1 — T)pdr < 00.
0

IN

1—r

Tuong t,

1
m [ ([ omgrse g, ar
0 (r)

[95)

IN

1
K’ 1
2m—1 p
Qm/r (1—r)p(10g1—r) dr < 0.
0

Do do, ching toi thu duge [ e“T172dV < co. Dieu ndy mau thuan véi két qua
B(1)
cia Yau [11] va Karp [36].

Vay gia st phan ching khong ding. Do d6, chiing t6i phai c6 f = g va Khing
dinh a) duge chiing minh.
b) Véi gia thiét bo sung ctia Khang dinh b), ta thiy ring

q
. . 1]
P2y (min{vy o movnge)Fmin{vg o@D D H ()
i=1 j#o(i),o(i+1)

q q
[n] [n] [1] [1]
z 2 Z(VHi(f) V)~ W) T 2) Z YH ()
i=1 i=1
q q
=2 Z(l/[n] + )+ (g —2n—2) Z e
— T TG 1 ()
q
q+2n—2 [n] [n]
=T Z;(me i)
q—+2n—2 [n] [n]
ST o 2”%%}1) V)



Ta xét hai truong hgp sau.
Ty(r) +Ty(r)

= oo. Ching toi dé
o2 (1) (Ro —1)] co. Ching toi dé

Trudng hgp b.1: Ry = co hodc limsup, , 1
dang c6
I a(Ty(r) + To(r)) = 2Np(r) + O(1)

q

+2n — 2 n "
ST ;(Nl[%}(f) () + Nizi (1) +O(1)

q+2n—2
> B — Z (¢ = 2N +n—1)(T§(r) + Ty(r))
h=f.g
+0o(T(r)) + o(Ty(r)).
qg+2n—2 SN
Cho r — Ry, ta thu dugc ¢ > ——— (¢ — 2N +n — 1), nghia la,
2ng
< 2N — 14—
1= nE q+2n—2

Diéu nay dan dén mau thuan.
Ty(r) + Ty(r)

\ o8(1/(Ro — 1))
st rang Ry = 1. Ta dinh nghia ¢ va ¢ nhu trong phan a). Khi d6 +' = log(¢ -
| P|2ra@)/(a+2n=2)) 13, mot ham da diéu hoa duéi tren B(1). Néu chiing toi dit
t/ — IO

2
o(g-2N+n-1-—=9
q+2n—2

Truong hop b.2: Ry < co va limsupr_”q01 < oo. Ta c6 thé gia

thi « = t/v' 1a mot ham da dieu hoa duéi

trén B(1), va

_r

Py +1g)
2nq Iy +14

q+2n—2 X

(L +1y) < (lg+1y) =1,

VOig>2N —n+1+ p. Vi vay, ching toi c6 thé chon mot sb

duong p’ sao cho
0<t(ly+1y) <p <1.
Vi [P <|If]l-llg]l, ta c6
eV tmtedet(h;) = e VT det (hy5)

< Y FIPNgIe = ¢ty Pt CraR) tatn =2 £je) 5 e

< C«/¢t¢tHf~Ht’&;(q72N+nfl) HgHt'&(q72N+n71)’
véi C' 1a mot hang s6 duong. Lap lai 1ap luan tuong tu nhu trong phan a) khi
t,u,v,p dudc thay bang ¢/,u/,v',p/, chung to6i cling lai thu duge mau thuan. Do
d6, chiing toi phéi c6 f = ¢g. Diéu khang dinh b) dugc chiing minh. O
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4.2 Anh xa phan hinh khéng suy bién vi phan chia
sé yéu mot ho siéu phang.

Trong phan nay, ching toi sé xét truong hop hai anh xa phan hinh khong suy
bién vi phan chia sé yéu mot ho cac siéu phéng & vi trf tong quéat. O day, ta néi
hai anh xa phan hinh f v& ¢ chia sé yéu mot sieu phang H néu f~1(H) c g~ 1(H)
va f =g trén f~1(H). Cu thé, ching t6i chiing minh dinh 1y sau.

Dinh 1y 4.2.1. Cho M la mot da tap Kdihler day c6 phi pho dung song chinh
hinh voi B(Ry) € C™ (0 < Ry < 4+00). Gia st f,g : M — P*(C) la cic dnh za
phan hinh khong suy bién vi phan, théa man dieu kién (C,) vdi mot s6 p > 0.
Cho Hy, ..., Hy la q siéu phang cia P*(C) & vi tri tong qudt va cho s6 nguyén p
vdin+2<p<n+3<q. Gid st rang:

(1) f~1(H;) = g1 (Hy) vdimoil <i<p, f~1(H;) C g~ (H;) vdimoip+1 <i < g,
(2) f=g tren J_, [~ (H)).
Khi dé f = g néu mot trong cac dieu kién sau dugc théa man:
(a) p=n+2viq>2n+5+4np.
(b) p=n+3wvaq>n+3+2np.

Chiing ta nhac lai rang, mot 4nh xa phan hinh f di tit da tap phiic m chiéu
M vao mot da tap phic N dudce néi la khong suy bién vi phan néu ton tai maot
diém = sao cho ma tran Jacobi cia f tai diém z c¢6 hang bang m. Dé chiing minh
dinh 1y trén, ta can mot s6 bo dé chuan bi. Trudc tién, ta c6 bo dé sau vé divisor
sinh bdi tich cac anh xa 6 vi tri dac biét duge cho bdi W. Stoll.

Bo6 dé 4.2.2 (xem [39, Theorem 2.1, p. 320]). Gid st A la mot tap con gidi tich
ctia B™(Rg) (0 < Ry < +00) ¢6 chiéu thuan tiy la (m —1). Goi £ va k la cdc s6
nguyén vdi 1 <l <k <n+1. Goi fj : B™(Ry) = P*(C),1 < j <k, la cdc anh za
phan hinh. Gid st rang fi, A--- A f;, =0 trén A véi moi 1 < iy < --- < ip < k.
Kho doé ta co vep.pnp(2) >k =041 cho moi z € A.

Chiing t6i chiing minh bd dé sau vé divisor ctia Wronskian tong quét ctia 4nh

xa phan hinh khong suy bién vi phan.
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Bo6 dé 4.2.3. Cho f la mot anh xa phan hinh khong suy bién vi phan to hinh cau
B™(Ry) trong C™ vio P*(C) (m > n) vdi mot biéu dién rit gon f = (fo,..., fa)-
Gid st Hy,...,Hy, la ¢+ 1 (¢ > n+1) siéu phang ciia P*(C) & vj tri tong qudt.
Goi a = (ag,...,an) € (N™)"L 060 |ag] = 0,|y] = 1 (1 < i < n) sao cho
W = det(D* f;;0 <14,j <n)#0. Kht do, ta co
q
(1]

Z Vi(f) T YW S V[ ()
1=0

Chitng minh. Xét mot diém a c6 dinh la diém chinh quy ctia tap gidi tich

Suppul—[q Hi(f) va khong thudc tap khong xac dinh cta anh xa f. Vi {Hi}gzo
=0 """

& vi trf tong quat nén a la khong diém ctia nhiéu nhat n ham H;(f). Ta c6 the

gid st rang

Vin(7)(@) 2 2 vy (@) 2 0= vy, gy (20) = o = v pla) (E<n = 1),
Chting t6i luu ¥ rang W = Cdet(D H;(f))o<i j<n v6i mot hing s6 khac khong
C. Ngoai ra, ta co thé gia st rang

a1 = (1,0,0,...,0), a0 = (0,1,0,...,0),...,an = (0,0,...,0, 1 ,0...,0).

Chon mot hé toa do affine dia phuong (U, z) quanh a, trong dé U 1la mot lan can

cua a trong B"™(Ry), x = (1,...,2m), z(a) = (0,...,0) sao cho Suppre w(pU =
=0 z

{1‘1 = 0} NU.

Bing cach thu nho U néu can, ching toi c6 thé gia sit rang
Supprppe gy NU = {Hi(/)=0ynU (0<i<Y)
=0 z

va Hj(f) (0 +1 < j < q) khong triet tieu trén U. Do d6, H;(f) = zlig; (0 <i < ()
v6i mot ham chinh hinh g; sao cho g;(a) # 0. Vi vay,

a; HJ—(J?) —i HJ—(f) B m aZES‘ 0 Hj(f) —
v <Hn(f)) - 0z (Hn(f>> a — 0z; Oxs <Hn<f)> (O << 1)

tj—l ifs=1

Vo (g (a) > . V1<j </
a5 \ Hn () t if s >1,
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Mat khac, chang t6i co

. 0 (H;(f)
W:CHn n+1dt(_< J ~>> .
(/)7 de 02 \Hn(f)/ / i<icno<j<n1

Diéu nay kéo theo

viv(a) > min< v . a)l<ip< - <ip_1<m
W( )_ det((%‘i(gi((g);ogj,sgn—l)( )a > 10 n—1 > }
n—1
> min

Vo, (Hj<f> ) (a)

8907;]- Hn,(f)

.
[en}

q

>t +- o Ftp—1= ZVHi(f)(a) - Vl[_l[]g H-(f)<a)'
i=0 e

Vi vay, ching t6i c6

Bo6 dé da dugce chitng minh. O

B6 dé tiép theo dugce chiing toi dua ra c6 thé xem nhu 1a mot dang tong quét
cho dinh 1y duy nhét ctia cac 4nh xa phan hinh trén da tap Kihler day. B de
nay doéng vai tro then chot trong cic chiing minh vé sau ctia chiing toi.

B6 dé 4.2.4. Cho da tap Kéihler day M = B™(Ry) (0 < Ry < +oc). Cho k la
mot s6 nguyén duong va véi moiu € {1,...,k}, cho f* la mot dnh za phan hinh
khong suy bién vi phan tit M vao P™(C), théa man diéu kién (C,) va cé mot biéu
dién rat gon fU = (f3,...,f4). Goi {H{,...,HL} (1 <u<k)lak ho cic siéu
phang cia P"(C) ¢ vi tri tong qudt, trong dé qi,...,q, la cic s6 nguyén duong.
Gid st rang ton tai mot ham chinh hinh khong dong nhat bang khong h trén
B(Ry) sao cho:

(a) |h] < C|IFYPr--- | F5IPx, vdi C la mot hing s6 duwong,

(b) v, > 22:1 )\uyl[_l[}qu o’ trong dé M\y(1 <u < k) la cdc hang so duong.

1=1 [

Khi dé ton tai mot chi s6 u sao cho A\y(qy —n — 1) — py < 0, hodc

k k
Z Mgy —n—1) —py) < anz A
u=1

u=1
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Chaing minh. Gia st phan ching rang Ay (qu —n—1)—p, > 0véimoi u = 1,...,k

N

va
k k
Z (A(qu —m— 1) —py) > 2npz Au-
u=1 u=1
Truong hop 1: Ry = +oco. Theo dinh Iy co ban thit hai trong 1y thuyét Nevan-

linna, ching ta co

k k k
; Mg — 1 — DTpu(r) < ; )\ungﬁl ooy 0(; Tpu(r))
k
< Nu(r) + 0> Tyu(r)
k - k
= " puTpe(r) + oY Tyu(r)),
u=1 u=1

v6i moi r € (1, +00) ngoai mot tap con c6 do do Lebesgue hitu han. Day 1a diéu
mau thuan.

Truong hop 2: Ry < +oo. Gid st rang Ry = 1. Trong truong hop nay, ta
gid st p > 0. D61 v6i moi u (1 < u < k), chon (a,...,a%) € (N™)"+1 ygi

agl =0,]af| =1 (1 <u < n)sao cho
0

W(f") := det (D (f});0 < i,j <n) 0.

Theo B dé 4.2.3, ta c6

t=—3 >0
2 it Qulgu =n = 1) = pu)

v g = | g (h).

Khi d6, a = tlog¢ 1a mot ham da dieu hoa dudi tren B™(Ry) va

k

O dunt < 1.

u=1
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Do do, chiing t6i c6 thé chon mot sé duong p sao cho 0 < (2521 Au)nt < p < 1.
Vi f* théa man dieu kién (C,), nén ton tai mot ham da diéu hoa duéi lien

tuc ¢, trén B™(Ry) sao cho
e?dV < || f*1* vm.

Khi d6, ham ¢ = Nj¢1+- -+ N, +a 1a mot ham da diéu hoa dudi trén B™(Ry),

trong d6 N, = (’\“(q“_g;l)_p“)t. Ta c6 25:1 N, =1 vado dé

ePdV = et tAettioss gy

k
~ ’
< o otlogd | H ||qu2/\upvm
u=1

k k
=l T LIFUProm = " [ (a7 P47 0
u=1 u=1
k
— " T (hwal - 17 =0y,
u=1

trong d6 C’,C" 1a cac hang s6 duong.
k
Dit z, = 252, Khi d6 YF_, L = 1. Ly tich phan tren B (1) hai vé ciia
bat dang thitc trén va ap dung bat dang thic Holder, ta dudc

k

1/xy
[ eawsc] ( [ \|f“||<%—“—1>>ku%m)

u=1
k 1 1/zu
— " H (2m/ r2m—1/| H (|wu| . Hqu(qu—n—l))/\utxuUm) ‘
u=1 0 z||=r

Ta xét hai truong hgp nho sau.

(4.1)

Truong hop 2.a: Gia st rang

k
: >t Ly (1)
1 —u=1l J * 7 .
AP et/ =)

Ta nhan thay rang A tz,n = (Zle A\i)nt < p. Theo Ménh dé 2.2.3, ton tai mot
hing s6 duong K sao cho, v6i moi 0 <rg <7 < R < 1, ta ¢6

R2m—1

p
U —n— AuZut
/nn (- 177) UmSK(R_,nTMR)) (1<u<k).
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1—r N
Chon R =r + , ta cO Tru(R) < 2T¢u(r), v61i moi r nam ngoai
' e maxj<y< Tpu(r) 7o () s (r) &

mot tap con E clia (0,1] sao cho [, =dr < +oo. Khi d6, bat dang thic trén suy

ra rang

e Autx K’ 1 2p
] - [ @m0 g (log—) " (1 =ush),
\Az|_r< ) (1 —’I")p 1—17r

v6i moi 7 nam ngoai E, v véi mot hang s6 duong K’. Bat dang thiic (4.1) cho

1 ! 2p
ePdV < C"2m p2m=l K (log ! ) dr < +o0.
m(1) 0 1—r 1—r

Diéu nay mau thuén véi két qua ctia S.T. Yau [35] va L. Karp [36].

thay rang

Truong hop 2.b: Gia sit rang
k
Tru
lim sup —2“21 e (r) =
r—1 logl/(1—7)

Theo Dinh 1y co ban thi hai cho 4nh xa khong suy bién vi phan (xem |8,
Proposition 6.2]), ta c6

Zpquu > Ny (r >Z>\Nq sy 1)+ S(0)

. k
1
Z w—n—DTpu(r )+O(log+m+10g+ZTf“(r))

u=1
v6i moi r € (0;1) ngoai mot tap do duge Lebesgue E véi fE _ < +o0. Diéu nay
dan dén mau thuan.

Do d6, gia sit phan chitng 1a sai. Vay bo dé duge ching minh. ]
Chitng minh dinh 1i 4.2.1. Bing cach st dung phi pho dung néu can, khong
mat tinh tong quat, ta gia st ring M = B(Rg) ¢ C™. Gia sit f c¢6 biéu dién rit
gon f = (fo,...,fn) V& g c6 biéu dién rit gon § = (o, ..., gn). Gia st phan chiing
f # ¢g. Khi d6 ton tai cac chi s6 4, j sao cho

P = figj — fj9; # 0.
(a) V6i A > 1 1a mot s6 hitu ty tuy §. Vi f =g trén (J_, f~'(H;) nén ta c6

1] 1] 1] 1]
> —— o ~ . .
P2V i = e g M mey) A )
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Lay mot s6 nguyén duong k sao cho kX 13 mot s6 nguyén va xét ham chinh hinh
P = P*-TT0_, H;(f)*. Hién nhien, ta co

1] 1]
- > -
Yp Z R TR )

P| < C||f||F 2Nk g1k v6i mot hiing s6 duong C. Ap dung Bé dé 4.2.4 cho

ham P, ta c6 mot trong cac trudng hop sau xay ra:

va

e (q—n—1)<14+(n+2)A
e (q—n—1)—(14+n+2)A)+An+2-—n—-1)—1<2np(1+N).

Cho XA — 1, ta c6 ¢ < 2n + 5 + 4np. Day 1a diéu mau thuan.
(b) Chon 8 € (3,1) la mot s6 hitu ty tuy y. Tuong tu nhu trén, ta co
[1] _ (1] (1]
2 = O g TP
Lay mot s6 nguyén duong ¢ sao cho ¢8 13 mot s6 nguyén va xét ham chinh hinh
Pt Ta cé

vpe 2 £(1 - ﬁ)y[l]?l (T wyl[_ll]?jf H;(9)

P < ) f114g]l¢ v6i mot hing s6 duong C’. Theo Bo dé 4.2.4, mot trong cac
truong hgp sau day phai xay ra:

va

e (1-pB)(g—n—1)<1,
e (1-B)g—n—1)—1+(28-1) <2p(n(1 — B) +np).

Cho B — 1/2, ta ¢6 ¢ < n + 3 + 2np. Day 1a diéu mau thuan.
Do d6 gia st phan chiing la sai. Suy ra ta phai ¢6 f = ¢g. Vay dinh 1y dugc
chiing minh. O

Dua vao Bo dé 4.2.4, chiing toi dua ra mot dinh 1y phu thuoc dai sé cho cac
anh xa phan hinh khong suy bién vi phan trén cac da tap Kéhler c6 chung anh

ngucc mot so6 sieu phang nhu sau.

Dinh 1y 4.2.5. Cho M nhu trong Dinh lij 4.2.1. Gid st f',..., f*: M — P*(C)
la k dnh za phan hinh khong suy bién vi phan, théa man diéu kién (C,). Cho ¢,
p, q la cdc s6 nguyén duong véin+2<p<quva2<(<kwvacho Hy,...,H;la
q siéu phing ciia P(C) ¢ vi tri tong qudt. Gid si rang:
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(1) (fY~YH;) = (fY)"YH;) vdi moi 1 <i<pwa2<u<k,

(2) faN---Afi£=0 trén Ulgigq(fl)_l(Hi) vl mot 1 <y < -+ <iy < k.

Khi d6 f*A---Af¥ =0 néu q > nt 14— (1 + g( = {)+2np <1 + %) :

Chitng minh dinh Ii 4.2.5. Gia st réng f* = (f&, ..., f%) 1a mot biéu dién rit
gon ciia f¥ v6i moi 1 < u < k. Gia stt phan chimg rang f1A f2A--- A f5 £ 0. Khi

d6 ton tai 0 < i; < --- < i < n sao cho

P = det(f;})1<u,j<k # 0.

D6i v6i mdi diém chinh quy z cta tap giai tich (J?_,(f1)~!(H;) va khong ndm
trong tap cac diém khong xac dinh clia f* (1 < u < k), ta cé fi1(z)A---Af%(z) =0
véi moi 1 <41 < --- < iy < k. Do d6, theo B6 dé 4.2.2, ~ 13 mot khong diém ctia
P v6i boi it nhat 1a k — ¢+ 1. Vi vay, ta co

vp > (k—(+ 1)1/[1]

g:l Hj(fl)
— (1 _ (1] —(k—
= (k= Dy gy~ nAyp +A§:
v6i moi 86 hitu ty duong A > -——. Goi K la mot s6 nguyén duong sao cho
K\ € Z. Ta x6t ham chinh hinh G = PX[TP_, H;(f1)%(**=DA. Hién nhieén, ta c6
> K(k—¢ 1m KA i
va ( + ) + Z P H;(fY)

FLIEAPER=DA| £2)1K .|| f%]| 5 v6i mot hing s6 duong C. Theo B6 dé

4.2.4, mot trong cac truong hop sau day phai xay ra:
o (k—l+1)(¢g—n—1)<1+pk-1)A\
o (k—l+1)(g—n—1)—1—p(k—D)A+(k—1)(A(p—n—1)—1) < 2np(k—L+1+(k—1)N).

Cho A = 1/(p — n — 1), ta thu dugc

<npl4— 1 PEZD Y o (14 ol
=" k—(+1 p—n—1)" " k—C(+D)p—n-1))"

Day 1a diéu mau thuan.

Do d6 gid st phan chiing ta sai, hay ta phai c6 f1A f2A--- A fF = 0. Vay
dinh ly dugce chiing minh. ]
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4.3 Cac anh xa phan hinh chung anh ngudc cua cac
ho siéu phang khac nhau.

Trong phan cudi nay, chiing toi sé chiing minh dinh 1y duy nhét cho cac anh xa
phan hinh trén da tap Kahler c6 chung anh ngudc doi véi cac ho cac sieu phang
khac nhau & vi tri dudi tong quat. Ching toi chitng minh dinh 1y sau.

Dinh 1y 4.3.1. Cho M la mot da tap Kdhler day cé phi pho dung song chinh
hanh vdi hinh cau B(Rg) € C™ (0 < Ry < o0). Cho f,g: M — P*(C) la cdc anh
za phan hinh khong suy bién tuyén tinh thod man diéu kién (C,) vdi mot hang
s6 khong am p. Cho {Hj}?:1 va {L;}j_y (¢>2n+2) la hai ho cdc siéu phang ¢
vi tri tong qudt va cho ly, ... 1, la cdc s6 nguyén duang (c6 thé la +o0). Gid stk
rang ¢ >n+ 14 pn(n+1) + qf;;q 5 "‘Z] 1T

1

a) min{1, vy (py<;, b =min{l, vy g <, vdi moi 1<j <gq,

b) dimsup VH(f),<l; N SUp Vi, (p),<;;, <m —2 vdi moi 1 <i<j<gq,

c) HiE ) = ]LJ;E‘Z)) trén | J?_, sup VH,(f),<l. \ (SUp vy (pyUsup vy (p)) vdi moi 1 <i <

.
Z
)'Q N

<

Khi dé ton tai mot phép bién doi za dnh L ti P"(C) vao chinh né sao cho
L(g) = f va siéu phdang xdc dinh bdi H; la dnh ciia siéu phang zdc dinh bdi L;
qua anh xa L vdi moi j € {1,...,q}.

Trong Dinh 1y 4.3.1, néu ching toi gid st thém ring c6 n + 1 siéu phang
H;, (1 <j <n+1)sao cho H;, = L;;, thi phép bién doi xa anh £ phai 1a phép
bién doi dong nhat, va do d6 f =g, H; = L; véi moi j = 1,...,q. Vi vy, ching
toi c6 hé qua sau vé tinh duy nhat ciia cac 4nh xa phan hinh khong suy bién

tuyén tinh tit cac da tap Kihler vao P*(C) chia sé cac siéu phang.

Hé qua 4.3.2. Cho M la mot da tap Kdihler day cé phi phé dung song chinh
hinh vdi B(Ry) € C™ (0 < Ry < o0). Cho f,g: M — P"(C) la cdc anh za phan
hinh khong suy bién tuyén tinh thod man diéu kién (C,) vdi mot hang so khong
am p. Goi {H;}5_y va {L;}i_, (q¢>2n+2) la hai ho cac siéu phdng ciia P*(C) ¢
vi tri tong qudt sao cho Hj = Lj vdi mot j € {1,...,n+1}. Cho ly,...,l; la cdc
56 nguyén duong (cé thé la +oo). Gid st ring

70



a)  min{l, vy, (5 <, } =min{l, v g <, } vdi moi 1 <5 <gq,

b) dim sup vy, (f),<l; VSUP Vg, (f),<i; <M — 2v0tmot 1 <i<j<g,

Hi(f) _ Li(g)
<) I =Ll

1<J<q.

trén |Ji_, sup Vi,(f),<t; \ (Supvg (pyUsup vy () vdi moi 1 <

\_/

Néug>n+1+pnn+1)+ q+22?1q2+23 ot f =g va Hy = Lj vdi moi
jed{l,...,q}..

Nhan xét
1) Néuly = -+ =1, = +oo, thi két luan ctia he qua ding véi moi ¢ sao cho
2nq
> 1 1 _
g>n+1+pn(n+ %+q+2n_2

2) Néu M = C™, thi ta c6 thé chon p = 0 va két luan clia he qua ding véi g
thdéa man

2n
L S
q+2n—2

g>n+1+

<.
Q
—_
o~
<.

Bit dang thic trén ding v6i ¢ = 2n+3 va l; (1 < j < 2n + 3) théa man
i 1 <n2+5n+2
C ]+ 1 Sn?2+n
j=1

Vi vay, hé qua trén ciing tong quéat héa va cai tién tat cd cac két qua trude do

vé tinh duy nhat clia cac anh xa phan hinh chia sé 2n + 3 siéu phang ctia P"(C)
& vi trf tong quét.

Dé chiing minh Dinh 1y 4.3.1, chiing téi trudc tién nhic lai mot s6 khéi niem
sau.

Cho f1,f2,..., f* 1a k anh xa phan hinh tit B™(Ry) vao P*(C) véi cac biéu
dién it gon f* = (f&...,f%) (u=1,...,k). Ta goi C(B™(Ro)) la tap tat ca cac
ham s6 khong am g : B™(Ry) — [0, +oc] lien tuc ngoai mot tap giai tich c6 doi
chiéu hai (tuong tng véi topo compact hoa [0, +o00]) va chi dat gia tri +oo trong
mot tap con giai tich thuc sy.

V6i mdi s6 nguyen khong am Iy, ta ki hieu S(lo; f1,..., f*) 12 tap cac ham
s6 g trong C(B™(Ry)) sao cho ton tai mot phan ti a = (ay,...,qay) € N™ véi
la| == Z;n:l a; < lp, mot s6 duong K thoa man: véi moi 0 < tly < p <1 ta co

. R2m—1 k P
@ m < K Tru(R
/so«)yzg‘a N R_T’Z;fu
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v6i moi r sao cho 0 <79 <7 < R < Ry, § d6 2® = 21" -+ - 205m.

Cho p 1d mot s6 nguyén khong am. Ta ki hieu B(p, lo; f', ..., f¥) 1a tap tat ca
cac ham phan hinh & trén B™(Ry) sao cho ton tai g € S(lp; f1,..., f*) thdéa man

(Bl < LA 11FANP - g,

ngoai mot tap con giai tich thuc sy cua B™(Ry).
Theo [25], ta c6 cac khang dinh sau:

e Néu g 1a ham hang g € S(0; f1, ..., f*).
o Néw g, € S 1y, ) (120 < 8) thi [Ty g0 € S0y b /e ).

e V6i moi ham phan hinh 7, ta c¢é
B(07l0;f17"‘7fk)'

h| € S(lp; 1, ..., f¥) néu va chi néu h €

b Néu h’L GB(p’LleaJd?afk) (1 SZSS) thi
hihm € BO pi» lif' . ).
=1 =1

Ta chitng minh ménh dé sau:

Ménh dé 4.3.3. Cho da tap Kdihler day M = B™(Ry) (0 < Ry < +o0). Cho
Y. . f% la k dnh za phan hinh khong suy bién tuyén tinh ti M vao P*(C) vdi
cdc biéu dién rit gon f* = (f-- ) (1 < u < k), thoa man diéu kién (Cp).
Cho {HY,....,H}} (1 <u<k)lak ho siéu phang trong P*(C) 6 vi tri tong qudt,
trong dé q la mot so nguyén duong. Gid s ton tai mot ham chinh hinh khong
dong nhat bang khong h € B(p,lo; f*, ..., f¥) sao cho

trong dé p,loy la cdac s6 nguyén khong am, va A\ la mot so duong. Khi dé, ching
toi co
nn+1) 1

q§n+1+ka+X(p+pl0).

Chiing minh. Ching toi xét hai truong hgp sau:
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Truong hop 1: Ry = +oo. Theo dinh Iy co ban thi hai trong 1y thuyét

Nevanlinna, ching ta c6

k
(q—n—1) ZTfum ZZ fum +02Tfu )
S X +I)§E:7}u
k
§Zﬁ +m2ﬂm»
u=1 u=1

v6i moi r € (1, +00) ngoai mot tap c¢6 dé do Lebesgue hitu han. Cho r — +oc0, ta

CcO

p
< 1+ =.
qg<n-+ +)\

Truong hop 2: Ry < +oco. Ta c6 thé gia st rang Ry = 1. Gia st phan chiing

n(n—+1)+l(P+Plo)-

> 1+ pk
g>n+1+p 5 \

Khi d6, ton tai mot e > 0 sao cho

n(n+1)

s S ot allo+e).

g>n+1+pk

Dat l6:l0—|—€>lo.

D6i v6i moéi u (1 < u < k), vi f* 13 khong suy bién tuyén tinh nén ton tai mot
tap da chi s6 chap nhan duge (af,...,a%) € (N™)"FL v6i [a¥| <i (0 <i < n) sao
cho

W(f*) == det (D (f§);0 <i,j < n) #0.

Theo lap luan thuong dung trong ly thuyét Nevanlinna, ta cé

kEq
w2033 0203 (S )

u=1 1=1
ru
Dat wy(z2) == za3+”'+o‘zM (1 <u<k).Vihe Bplyf',..., f* néen

o HM ()
i=1""¢
ton tai mot ham g € S(lo; f1,..., f¥) va B = (B1,...,Bm) € ZT v6i |B| < Iy sao cho

l
' _RQm 1
/S(T) %" o0 =0 ( ZTfu ) , (4.2)

73




ddi véi moi 0 < lgt! <1< 1 va

|| < (H |f’“> lgl. (4.3)

Dat t .= q_# >0 va ¢ = |wy|---|wg| - |2°h[*. Khi d6, a = tloge 1a mot ham

_p_
n—%—1

da diéu hoa dudi tréen B™(1) va

nin+1) [
— 4 = 1.
(k 5 + 3 t <
n(n+1)

Do dé, ta c6 thé chon mot s6 duong p’ sao cho 0 < (k==— + %)t <p <1
Vi f* thoa man diéu kien (C,) nén ton tai mot ham da diéu hoa dudi lien tuc
¢y, trén B™ (1) sao cho
ePudV < | F I vm.

Ta thay rang ¢ = 1 + - - + ¢ +a 1a mot ham da diéu hoa dudi trén B™(1). Mat

khéc, ta c6

k k
PV = 1 ettlogs g < tlogé H Hfu”pvm _ |¢|t H HqupUm
u=1 u=1
k k
= g T [wal” - 1712 0 = 122 T Tl - £ 0.
u=1 u=1
Dat =z = M%, Yy = #}Q)gg/)\’ ta c6 x + ky = 1. Do d6, bang cach tich

phan trén B™(1) ca hai vé clia bat dang thic trén va ap dung bat dang thiic
Holder, ta c6

k

/ e'dV < / H(|wu|t . ||fu||(q—n—l)t)|zﬂg|t//\vm
B (1) B (1)

u=1

< (/ Izﬂglt/“‘””’)vm>
m(1)

k Yy
X (/ (w7 - IIf“II(q_"_l)t/y)vm> (4.4)
-1 B™(1)

u

1 X
< <2m/ p2m=l (/ |zﬁg]t/()“”)am) dr)
0 S(r)
1 ) . y
X H (2m/ p2m=l (/ (Jwu] - Hf“H(qfnfl)) /yam) dr) :
0 S(r)

u=1
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Ta xét hai truong hgp sau.
Truong hop 2.a: Ta gid st rang

k
. > uey Tyu(r)
1 u= J " - .
1o logl/(1—r) >

lot It nn+1) [ , onn+1)t nn+1) [

— < L = (k————2 4+ )¢ — = (kL + 2t /.
o Sap - g )<y v = = (e ) <
Theo ménh dé [8, Proposition 6.1] va (4.2), ton tai mot hang s6 duong K sao

Ta thay

cho, v6i moi 0 < rg <r <71’ <1, taco

/

~ 1 t/y 7,./2771—1 p
| Gl 170y, < i ( " Tfuw)) L<u<h
S(r)
pom—1 P v
B S A I
S(r) ror u=1
1 B . . N ~ ~
Chon ' =7+ : , ta 6 Tpu(r') < 2Tfu(r), v6i moi r ngoai mot tap

emaxi<y<p Lpu(r)
con do dugce Lebesgue E ctia (0,1] v6i [, t-dr < +oo. Do d6, bat déng thiic

trén kéo theo

2p’
-y K ( 1 ) L
/S(T)(Wﬂ 1] ) om < a7 log —— (1<u<k)

K’ 1 2/
N B 1t/ (Ax) < ( )
! /S(r) o o (L=nr) logl r

v6i moi r ndm ngoai E, va véi mot hing s6 duong K. Bat dang thitc (4.4) dan

dén
1 /
K' 1 \%
/ e'dV < Qm/ p2m=l <log ) dr < 400.

Diéu nay mau thuén véi két qua ctia S.T. Yau [35] va L. Karp [36].

Truong hop 2.b: Ta gid st rang

k
T'tu
r—1 logl/(1—1)

Nhu da thay & trén, ta c6

/

k p
1
Bt/ (Az) <K Tru
/S(T) |27 g o, < <1r u§—1 ! (T))
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v6i moi 79 < r < 1. Theo tinh 10i ctia ham logarit, ta c6

k
/ log|zﬂ|t/(>‘m)am +/ 10g|g|t/()‘x)0m < K" log+L +logt ZTf“(T) ‘
S(r) S(r) L—r

u=1

Diéu nay suy ra

k
1
S(r u=1

Theo [8, Ménh dé 6.2] va (4.3), ta c¢6

k

k
Zpru(r) —1—/ log|g|om = Np(r) + S(r) > )\ZZNI[E S(r)
u=1 5(r)

u=1 =1 '
1
- +
> A\ z;(q —n —1)Tpu(r) + O(log Tt log Z Ttu(r))
u= —
v6i moi r ngoai mot tap £ € (0;1] do duge Lebesgue véi fE% < +o00. Cho
r—1,tacoé § >¢—n—1. Diéu ndy mau thudn véi gia thiét. Do do, gia sit phan
ching la sai. Vay dinh ly duge chitng minh. ]

Chitng minh dinh 1i 4.3.1. Tit gia thiét, ta c6

2ng

> 1+ —F—-.
g>nt +q+2n—2

Do d6 g > 2n + 2 va vi vay,

L)

g>n+1+pn(n+1)+

>2n+2+pn (n+1)+

H MQ

q+2n—2

Bing cach st dung phtt pho dung néu Cén, khong mat tinh tong quat, ta gia st
rang M = B(Ry) c C™.
Goi f = (fo,....fn) V& G = (go,...,gn) 1an lugt 1a céc biéu dién rat gon cta f

N N z 2. ? A X X Pe 2 . N
va g. Bang cach thay doi chi so6 néu can, ta c6 the gia st rang

Hi(f) _ Ho(f) _  _ Ho(f) _ Hun() _ _ Hilf)
Li(g)  L2(9) Ln(3)  Lik+1(g) Li(9)
uhom 1 uhom 2
Hy,11(f) _ Hy, (f) %... Hy, 11(f) _ = Hy, ()
Liy+1(9) L, (9) L, +1(9) Ly, (9)
uhom 3 uhom s
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trong do6 ks = q.
V6i moi 1 < i < ¢, ching toi dat
1+n néu i+n<gq,

o(i) =

i+n—q néu i+n>gq,

va Py = Hi(f)Lo(i)(9) — Li(§) Hy((f). Gid st ring s6 phan tii trong moi nhém

nhiéu nhat 1a n. Khi do ILJE;C)) va H"(( zgg)) thuoc vé hai nhom khac nhau v6i moi

i=1,...,q. Do do6, P #0 d6i v6i moi i € {1,...,q}. Ta dé dang thay ring

q
) > Z mln{VH @@+ S min{v g 6.1}
j=t,o( Jj=1
i#jF#o (1)

v6i moi z ngoai tap con gidi tich U, <, <, (Supp vy, (7 <1, NSUPP Yy (7 <) €O dé6i
chiéu hai.
Béng cach dat P =[], P #0, ta c6

z) > 2 zq: min {”Hj(f),glj(z)7 VLj(g),glj(Z)} +(q¢—2) zq: min {VHj(f),Slj (2), 1}
= =
qu (minfop 7, (1o + mindog 5,2y (1o} — im0, (2), 1))

+(a-2) Z mindvy, ) <, (2), 1}
j=1

]

=2 (min{’/Hj(f),glj( ),n} —i—mm{yH ( ), n})

1

<.
Il

q
+ (¢ —2n—2) Z min{VHj(f),glj(z)7 1}

zq:( Q—Zn—z) min{v, 5 n}+22mm{1/L <i,(2),n},

J=1

va tuong tu
! _ 2n — 2
z) > 2 Z min{vy (4),<,(2),n} + Z ( ) min{vy, (p),<, (2),n}
j=1

v6i moi z ndm ngoai tap U1§u<v§q(SUPp Vi (<te ) Supp VHv(f),glv>'
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Hai bat ding thic trén kéo theo

q
+2n — 2 : :
vp(z) > gron—=2 E (mm{ij(f)élj(z),n} + mln{VLj(g)élj(z),n})

2n ,
j=1
q
q+2n—2 .
> Tme{ij( (2),n} — mln{VH ( ),m}
j=1

+min{vy, 5)(2),n} — min{vy (5 51, (2),n})

q
g+2n-2 2n 2
L Z(mm{”ﬂ (H)n +1 Vi) (2)

7=1

+min{vy (5 (2), }_ +1 Lj(ﬁ)(z))

v6i moi z nam ngoai mot tap con giai tich c6 déi chieu hai. Dat A = H (l;+1)
va dit h = P2 [T (H;(f) - Ly (g))lat2n=2n/(+1) Khi d6, h 14 mot ham chinh

hinh trén B(Ry) va théa man
- [n] [n]
vp > Mg+ 2n —2) Zl(y(Hj(f)) + V(L,@)).
]:
Dé dang thay rang
A < [P 17 gl 2= 2m i V1) < () - g et o n-2ma i e,

tic 1a .
h € B2nAg+ (q+2n —2)nA Y 1/(l;+1),0; f, 9).

j=1
Theo Ménh deé 4.3.3, ta co
X X 2nAg+ (¢ +2n —2 n)\z J(l;+1)
<
g<n+1+pnn+1)+ Ngt2n=9)

= 1 1 B — .
n+ +pn(n+)+q+2n_2+'1lj+1
]:

Day la dieu mau thuan.

Vay ¢6 mot nhom cé it nhat n + 1 phan tit. Ta c6 thé gia st ring




Gia st H; va L; xac dinh béi cac dang tuyén tinh

n

Hi(xo,...,xp) :Zazjl’j va Li(zg,...,x Zb”:cj véii=1,...,q.
j=0
Ta xét ma tran
-1
aio ail o alp b1o bir -+ bip
b — a0 asy v a2 b2o bor o bog
Unt1)0 Gt Qntln bnt1)0 O+t 0 bmiin
Dat
ho 90
h
.1 _ ?1
ha, gn
Khi dé, h = (ho, hi, ..., hy) la mot biéu dién rat gon ctia mot 4nh xa phan

hinh A tit B(Rg) vao P*(C). Ro rang rang H;(ho, ..., hy) = Li(go, - .., gn) V01 moi
i=1,.. .n+1

Dieu nay suy ra

va do do6 f = h.
Véii€l,...,q, tadat (dly,...,al,) = (b, .., bn)® 1 vd dinh nghia H! la siéu

> m

phang ducc xac dinh bdi dang tuyén tinh
H{(xo, cey ) = agoxo 4+ a;nxn.

Ta thay ring H/(f) = H!(h) = Li(§) v6i i = 1,...,q, vd H/ = H; v6i moi i =

o

1,...,n+ 1. Gid sit rang ton tai ic > n+ 1 v6i H] # Hy. Khi d6, véi moi

l)\([(f)UI( ), ton tai mot chi s6 j € {1,...,n + 1} sao

ZEU SuPpVH(f),gl

) 7 ( )(Z) _ HZO(f)(Z) o X N = £ / s _
cho H;(f)(z) = Hj(h)(z) #0 v J(h)(z) H(0G) Dieu nay dan den H; (f)(2)

H! (h)(z) = Hiy(f)(z). Xét ham phan hinh khong dong nhat bang khong

F(2) = H{,(f)(z) — Hi,(f)(2) £ 0.
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Ta thay ring

q q
[1] (1] (1]
vE 2 Z Y, ()<t = ZVHJ(f) 2 E (s
j=1 j=1 j=1
1 [n] 1
= Zl n Hi() Zl L+ 1 50
= =

Khi d6, ham FA [T, (H;() D thuoe tap hop BA(L + 32,2, 0; ) va

thoa man

Theo Ménh dé 4.3.3, ta c6

(n2+ . nA(l+ Zj—)\l 1/ + 1))

q
B n(n+1)
=2+ 14+ ———p+ E 1

]:

n
g<n+1+

n
lj—l-l.

Diéu nay dan dén mau thudn. Do d6, khong ton tai chi s6 ip nhu vay, tic 1a
H/=H; véimoii=1,...,q.
Ta ky hiéu béi £ phép bién doi xa anh tit P*(C) vao chinh né, bién mdi diém

x = (vo:-:x,) thanh diém 2’ = (2 : - - : 2,) duge cho béi
) 20
/
T 1
1L _ g
x, Ty,

Khi do, ta c6 L(g) =h = f.

Hon nita, néu z 1a mot diém trén siéu phang L;, tic 1a

bioro + binxy + - + by, =0,

thi
Zo o)
n
! x1 1 X1
E aijr; = (@0, a1, - - -, Ain) P _ = (0i0, bi1, - - -, bin) PP _ —0.
Jj=0 : :
T T
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Do dé, phép anh xa £ bién diém z trén L; thanh mot diém trén siéu phing H;.

Do d6, £(L;) = H; v6i moi i = 1,...,q. Dinh 1y dugc chitng minh hoan tat. [
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KET LUAN VA KIEN NGHI

Két luan

Luan an nghién citu cac bai toan trong ly thuyét phan bd gia tri cho anh xa
phan hinh tir da tap Kahler day vao da tap xa anh, v6i gia thiét rang da tap
Kihler c6 phit pho dung song chinh hinh v6i mot hinh cau trong C™. Cac két

qud chinh dat dugc trong luan an bao gom:

e Mot dinh 1§ vé quan hé s6 khuyét khong 1ay tich phan cho 4nh xa phan
hinh tit da tap Kéhler vao khong gian xa anh giao véi ho siéu phang & vi
tri dudi tong quat.

e Mot dinh 1§ vé quan hé s6 khuyét khong lay tich phan cho anh xa phan
hinh tur da tap Kahler vao da tap xa anh giao véi ho siéu mat tuy y. Trong
d6 boi chiin va chin trén ctia tong sd khuyét khong phu thuoc vao s6 siéu

mat tham gia.

e Mot dinh 1y duy nhat cho cac anh xa phan hinh tit da tap Kahler vao
khong gian xa anh c6 chung anh ngude v6i ho siéu phang 6 vi tri dusi tong

quat.

e Mot dinh 1y duy nhat cho cidc anh xa phan hinh khong suy bién vi phan
tit da tap Kéhler vao khong gian xa anh chia sé yéu mot ho siéu phang &

vi trf tong quét.

e Mot dinh 1y vé su phu thuoc dai s6 cho cac anh xa phan hinh khéng suy
bién vi phan tir da tap Kahler vao khong gian xa anh c6 chung d&nh ngugc

v6i mot ho sieu phang & vi tri tong quét.

e Mot dinh Iy kiéu duy nhat cho cac anh xa phan hinh tit da tap Kéhler vao
khong gian xa anh c¢6 chung anh ngudc véi cac ho sieu phang khac nhau &
vi trf tong quat, trong dé cac anh ngudce véi boi giao 16n hon mot hing s6

nhat dinh c¢6 thé bé qua.
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Kién nghi

Trong qua trinh nghién ctu cac van deé ctia luan an, ching toi suy nghi vé mot

s6 huéng nghién cttu tiép theo nhu sau:

e Trong luan an, ching to6i da chiing minh dinh 1y duy nhat cho anh xa
phan hinh tit da tap Kéhler vao khong gian xa anh giao v6i ho siéu phang
ma khong xét dén truong hop siéu mit vi néu theo phuong phap dé ra &
Chuong hai, s6 siéu mat tham gia con rat 16n. Trong thoi gian t6i, ching
toi sé nghién citu cach lam dé dua ra nhing dinh 1y duy nhat cho anh xa
phan hinh tit da tap Kahler vao da tap xa anh giao vdi ho siéu mit ma s6
siéu mat tham gia nhé hon. Ngoai ra, ching t6i ciing nghién cttu bai toan
duy nhat cho anh xa phan hinh tir da tap Kahler vao da tap xa anh giao
v6i ho siéu méat khi boi chan bdéi cac trong khac nhau va anh xa phan hinh
duge xét v6i nhitng diéu kien tong quat hon, nhu anh xa phan hinh c6 thé

suy bién tuyén tinh.

e Chiing toi tiép tuc nghién citu sy phu thuodc dai s6 cho ho cic anh xa phan
hinh tir da tap Kéahler vao khong gian xa anh hoac da tap xa anh khi ho
tham gia la cac siéu mat hoac khi ho tham gia la siéu phéng nhung dugc
xét trong nhing diéu kieén tong quat hon vé boi chan va dnh xa phan hinh

c6 thé suy bién tuyén tinh.

e Chung toi dy dinh nghién citu cac bai toan trong 1y thuyét phan b gia tri
cho anh xa phan hinh tit da tap Kéhler véi 16p da tap Kihler tong quét
hon so v6i da tap c6 phit song chinh hinh v6i mot hinh cau trong C™ nhu

da dugc xem xét trong luan an.
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