DPAI HOC THAI NGUYEN
TRUONG PAI HQC SU PHAM

PO THI LAN HUONG

TINH CHINH QUI CUA HAM
GREEN PA PHUC VOI NHIEU CUC

LUAN VAN THAC ST TOAN HQC

THAI NGUYEN - 2013

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DPAI HOC THAI NGUYEN
TRUONG PAI HQC SU PHAM

PO THI LAN HUONG

TINH CHINH QUI CUA HAM
GREEN PA PHUC VOI NHIEU CUC

Chuyén nganh: GIAI TiCH
Ma so: 60.46.01.02

LUAN VAN THAC ST TOAN HQC

Nguwdi huéng din khoa hoc: PGS.TS PHAM HIEN BANG

THAI NGUYEN - 2013

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



LOI CAM DOAN

To1 xin cam doan day la cong trinh nghién ctu cua riéng t61. Cac tai
liéu tham khdo trong luan van 1a trung thyc. Luén van chua ting dugc cong

bo trong bat clr cong trinh nao.

Tac gia

P6 Thi Lan Huong
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LOI CAM ON

Ban luan van dugc hoan thanh tai Truong Pai hoc Su pham - Dai hoc
Thai Nguyén dudi su hudéng dan cua PGS.TS. Pham Hién Bang. Nhan dip
nay toi xin bay to 1ong biét on Thay vé su huéng dan tan tinh, hiéu qua vai
nhimng kinh nghiém trong qu4 trinh nghién ctru dé hoan thanh luan van.

Xin cam on Ban chu nhiém Khoa Sau Pai hoc, Ban chu nhiém Khoa
Toan, cac thiy co gido Trudong DPai hoc Su pham - Pai hoc Thai Nguyén,
Vién Toan hoc va Truong Pai hoc Su pham Ha Noi da giang day va tao diéu
kién thuan 1gi cho t61 trong qué trinh hoc tap va nghién ctru khoa hoc.

Xin chan thanh cam on Truong Pai hoc Su pham - Pai hoc Thai Nguyén,
Trudng THPT Khang Nhat - Tuyén Quang ciing cac dong nghiép di tao diéu kién
gitp do toi vé moi mat trong qua trinh hoc tap va hoan thanh ban luan vin nay.

Ban luan vin chic chin s& khong tranh khoi nhimg khiém khuyét vi
vay rat mong nhan duoc sy dong gop v kién cta cac thiy cd gido va cac ban
hoc vién dé luan van nay dugc hoan chinh hon.

Cudi cung xin cam on gia dinh va ban be da dong vién, khich 1¢ toi
trong thoi gian hoc tap, nghién ctru va hoan thanh luéan van.

Thai Nguyén, thang 6 nam 2013
Tac gia

P6 Thi Lan Huong
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MO PAU

1. Ly do chon deé tai

Ham Green da phitc dong mot vai trd rat quan trong trong 1y thuyét thé
vi phtrc, n6 da duoc nhiéu nha toan hoc trong va ngoai nudc quan tim nghién
ctru nhu: Siciak, Zaharjuta, Lelong, Klimek, Zeriahi, Dan Coman,...va dat
dugc nhiéu két qua sau sic vé ham Green da phirc va xap xi cdc ham chinh
hinh. D6 1a su tong quat hoa két qua cua Siciak - Zaharjuta trong £" va trong
truong hop dai s6. Mot sé két qua vé ham Green da phtic voi cyuc logarit trén
da tap siéu 161, d6 1a sy tong quat hoa ctia ham Green da phirc véi cuc hitu
han, da dugc nghién ciru bdi Lelong, Klimek, Demailly, Zaharjuta, E. Amar,
P.J. Thomas, Dan Coman,...

Tuy nhién nhitng cdu trac ctia ham Green da phirc voi nhiéu cuc van
con duge biét rat it. O ddy chung tdi chon dé tai ~ Tinh chinh qui ciia ham
Green da phitc véi nhiéu cuwe”. Cu thé, chung toi s& nghién ctu tinh
C*! - chinh qui ctia ham Green da phirc v6i mdt cuc, tir d6 nghién ctru tinh
chinh qui cia ham Green da phtrc vi nhiéu cuc. DE tai ¢6 tinh thoi sy, da va
dang dugc nhiéu nha toan hoc trong va ngodi nudc quan tdm nghién ctru.

2. Muc dich va nhiém vu nghién ciru
2.1. Muc dich nghién cuu

Muc dich chinh cta luan van la trinh bay mot s6 két qua trong viéc
nghién ctru tinh chinh qui cia ham Green da phirc vé1 mot cuc va nhiéu cuec.
2.2. Nhiém vu nghién cuu

Luan van tap trung vao cac nhi€ém vu chinh sau day:

- Trinh bay tong quan va hé théng cac két qua vé cac tinh chat cia ham
da diéu hoa dudi, ham da diéu hoa dudi cyc dai, ham cuc tri twong d6i, tinh

C*!- chinh qui ctia ham Green da phirc v6i mot cuc.
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- Trinh bay mét sd két qua cua Z. Blocki nam 2001 vé tinh chinh quy
ctia ham Green da phirc vi nhiéu cuc.
3. Phuong phap nghién ctru

- Str dung cac phuong phap cia giai tich phirc két hop véi cac phuong
phap cta 1y thuyét da thé vi phc.

- St dung phuong phap va két qua cia Zbigniew Blocki.

4. B6 cuc ciia lun vin

Noi dung luan vin gém 37 trang, trong d6 c6 phan mé dau, hai chuong
ndi dung, phﬁn két luan va danh muc tai liéu tham khao.

Chuong 1: Trinh bay tong quan va hé thdng cac két qua vé cac tinh
chat cua ham da diéu hoa dudi, ham da diéu hoa duéi cyc dai, ham cyc tri
twong d6i, tinh C** - chinh qui cua ham Green da phirc voi mot cuc.

Chuong 2 va phan 1.4 cia chuong 1 1a ndi dung chinh cua luan vin,
trinh bay cac két qua nghién ctru vé tinh chinh quy ctia ham Green da phuc
voi nhiéu cuc.

Cubi cung 1a phan két luan trinh bay tom tat két qua dat duoc.
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Chuwong 1

TINHC ** - CHINH QUY
CUA HAM GREEN PA PHUC VOI MQT CUC

1.1. Ham da diéu hoa dudi
1.1.1. Pinh nghia. Cho W la m¢t tdp con mo ciia £" vau : W® | ¥ ¥ ) 1a
mét ham nika lién tuc trén va khong tring véi - ¥ trén bdt ky thanh phan
lien théng ndo cia W. Ham u duwoc goi la da diéu hoa dudi néu véi maoi
al Wvabl £",ham | a u(a+ |b) la diéu hoa dudi hodc trimg - ¥ trén
moi thanh phan lién thong cia tip hop 1 £ :a+ Ib1 W} Trong truong
hop do, ta viét u T PSH(W (¢ day PSH(W 1a 16p cac ham da diéu hoa dudi
trong W).
Tinh da diéu hoa dudi c6 thé duoc dic trung dudi dang dao ham suy rong
(hay theo nghia phan bd).
Nhac lai,néuu f C'(W,al Wb £" thi 4(Lu(@)ob) = D, (u(a + |b)\|=0.
Ta co6 dinh 1y sau:
1.1.2. Pinh 1ly. Gid siv WI £" 1& tdp mo va ul PSH(W. Khi dé véi moi
b= (,...b)I £"taco
J u
J%ﬂﬂlﬂz k

tai moi z 1 W theo nghia suy réng, tirc la véi moi ham khong amj 1 C) (W

bi 0

SUE@AL] (2)b,bidl (z)* 0

W

Ngueoe lai, néu v L, (W sao cho véi moi z 1 W, moi b = b,...,b)) [£"
on ﬂZV

a =

ik=117;92«

bbk > 0 (1.1)
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theo nghia suy rong thi ham u = Iirr(')l(v *¢,) la ham da diéu hoa duéi trong
e®

W va bang v hau khdp noi trong \.
Chirng minh. Cho ul PSH(W va u, = u*c, voi e> 0. Ldy mot ham
khéng &m j T C; (W va mot vécto b= (b,...,b) T £". Dinh 1y hoi tu chin

Lebesgue két hop voi tich phan ting phan suy ra

O u@)Lj @by dl(z) = lim §u.(z)(L]j (2)o.b) dl (z)

= Ie|®ng O aLu, (2)b,biij (z)dl (z)=0.
w

Phan dau tién cua dinh 1y duoc chimg minh.

o o 2 11
Giasu vI L,

(W va (1.1) dugc thoa man. bat v, = v*c_ voi e > 0. Khi
d6 Dv * 0 trong W, theo nghia suy rong. Theo Dinh ly 2.5.8 [13], ton tai duy
nhit ham diéu hoa dudi u trén W tring véi v hau khap noi va u = limv, .

DPinh ly Fubini va (1.1) suy ra

o (Lv,(@bb)j @)dl 2)=0,

véi moi b £, j T Cy (W), j * 0. Bsi vy (Lv,()bb)* 0, véi moi
zI W,bl £",vadodov, T PSH(W).Khiv, <v, néu e < e, thi ham
gidi han u 1a da diéu hoa duéi.

1.1.3. Pinh ly. Cho W la mét tdp con mo trong £" . Khi do

(i) Ho PSH(W Ila nén 16i, tirc la néu a,b la cic so6 khéng dm va
uvi PSH(W, thi au+bvi PSH(W.

(i) Néu Wialienthongva fu } 1 PSH(W) /a day giam, thi

jix

u= limu I PSH(W hodcu® - ¥ .
jox !
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(iii) Néu u:W® i, vanéu {u } 1 PSH(W hoi tu déu t6i u trén cac

ity
tap con compact ciia W, thiu T PSH(W.

(iv) Gid sir {ua}AA I PSH(W sao cho bao trén ciia né u = supu, ld bi

al al A
chan trén dia phwong. Khi d6 ham chinh qui nira lién tuc trén u” la da diéu
hoa duoi trong .
1.1.4. H¢ qua. Cho W la mot tdp mo trong £" va W la mét tdp con mo thuc su,
khac rong cia W. Néu u T PSH(W, vI PSH(w), va |im®sup v(x) £ Wy) véi
x®y

moiy 1 w C W, thi ham

e imax{u,v} trong w

- % u trong WA w

| ham da diéu hoa dudi trong W,
1.1.5. Pinh ly. Cho W la mét tdp con mé ciia £" .
(i) Cho u,v la cdc ham da diéu hoa trong Wvav> 0. Neuf :j ® | la
16i, thi VE (u/ V) la da diéu hoa dwedi trong W.
(ii) Choul PSH(W, vi PSH(W,vav>0trong W. Neuf :; ® | la
161 va tang dan, thi vf (Ul V) la da diéu hoa duéi trong W.
(iii) Cho u,-vI PSH(W, u® 0 trong W, va v> 0 trong W. Néu
f:0¥)® [0¥ )laloivaf(0)= 0,thivf(u/v)i PSHW.
1.1.6. Dinh ly. Cho W la mét tdp conmociia £" vaF = £ 1 W:v(z)=- ¥ }
la mét tdp con dong cia W, ¢ day vi PSH(W. Néu u1 PSH(WA F) Ia bj
chan trén, thi ham U xdc dinh boi

u(z) (zI W\ F)
0(z) = ilimsupu(y) (z1 F)

y®z
ylI F
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