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LOI CAM POAN

T6i xin cam doan day 1a cong trinh nghién ctru cua riéng t6i. Cac s liéu
trich dan déu c6 ngudn gdc 16 rang, cac két qua trong luan van 13 trung thuc va

chua timg duoc ai cong bd & bat ky cong trinh nao khac.

Tac gia luin van

Nguyén Thanh Hoa
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LOI CAM ON

Ban luan van dugc hoan thanh tai Truong Pai hoc Su pham - Pai hoc
Thai Nguyén dudi su huéng dan cia GS.TSKH. Nguyén Quang Diéu. Nhan
dip nay toi xin bay to 10ng biét on Thay vé su hudng dan tan tinh, hiéu qua véi
nhitng kinh nghiém trong qué trinh nghién ctru dé hoan thanh luin vin.

Xin cam on Ban chu nhiém Khoa Sau DPai hoc, Ban chu nhiém Khoa
Toan, cac thﬁy co gido Truong Pai hoc Su pham - Pai hoc Thai Nguyén, Vién
Toan hoc va Truong Pai hoc Su pham Ha No§1 da giang day va tao diéu kién
thuan loi cho t61 trong qua trinh hoc tap va nghién ctru khoa hoc.

Xin chan thanh cam on Truong Pai hoc Su pham - Pai hoc Thai Nguyén,
Trudng Trung cip nghé Cao Bang cing cac dong nghiép di tao didu kién gitp do
t6i vé moi mit trong qua trinh hoc tap va hoan thanh ban luan van nay.

Ban luin van chic chin s& khong tranh khoi nhitng khiém khuyét vi vay
rat mong nhan duoc su dong gop ¥ kién cua cac thay co gido va cac ban hoc
vién dé luan vin nay dugc hoan chinh hon.

Cudi cung xin cdm on gia dinh va ban b¢ da dong vién, khich 1€ t61 trong

thot gian hoc tap, nghién ctru va hoan thanh luan van.
Tac gia

Nguyén Thanh Hoa
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MO DAU

Chung t61 chon dé tai "Pa thirc truc giao trong C™'. Cu thé, cho u la mot
d6 do Borel duong, hitu han trén tdp hop compact K — C". Ching ta ndi rang
(K, p) théa man bat déng thirc Bernstein - Markov néu, véi moi & >0, ton tai
hing  sb c=c(e)>0 sa0 cho, v6i moi da thic P

1P|l < C(1 + €)' DN|P|| L2,

Ki hiéu p, 1a cac da thuc truc giao nhan dugc nho phép truc giao hoa
Gram-Schmidt, thi theo mot két qua cua Green chiing ta c6 thé biéu dién ham
Green da phtrc cia mdt tdp compact chinh quy thong qua day céc da thuc p,
naoi trén.

Noi dung chinh cta luan vin 13 nghién ctru cic bién dang cta dinh ly
Zeriahi. Blocki nhung trong bdi canh x 1a mot d6 do duwong véi gia compact
(ta khong gia st ¢ khong thoa man bat dang thirc Bernstein-Markov), ching
t6i ciing dua ra cac vi du cu thé vé nhitng d6 do  théa min cac yéu cau cia
dinh 1y chinh va cac diéu kién di dé x c6 tinh chat Bernstein-Markov. Day 1a
nhitng két qua duoc 13y ra tir mot bai bao ctia Bloom.

Luan van bao gé)m phﬁn M¢ dau, hai chuong nd1 dung chinh, Két luan va
Tai liéu tham khao.

Chuong 1: Kién thic chuan bi. Trudc hét trinh bay cac khai niém ham da
diéu hoa duéi, dung tich trong d6i, ham Green da phiec...

Chuong 2: Nghién ctru méi lién hé gitta ham Green ctia ham d6 do u va
day céc da thuc tryc giao cua d do p (Pinh ly 2.1, dinh 1y 2.2 va dinh 1y 2.3)
ngodi ra ching toi ciing chi ra 16p cic d6 do x thoa man bat dang thirc
Bernstein-Markov.

Cudi cung la phﬁn két luan trinh bay tom tat két qua dat duoc.
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Chuwong 1
KIEN THUC CHUAN BI

1.1. Ham da diéu hoa dwéi
1.1.1. Ham diéu hoa duwdi

Pinh nghia 1.1.1. Gid siz X la khong gian topd. Ham u: X — [ —o0,+00)

goi la nua lién tuc trén trén X néu voi moi a € R tap:

X, ={xeX:u(x)<a}
la mo trong X . Ham v: X —)[—oo,+oo) goi la mia lién tuc dudi trén X néu —v

la nwra lién tuc trén trén X .
Dinh nghia trén tuong duong vdi dinh nghia mang tinh dia phuong sau:

Gia s u: X —)[—oo,+oo). Ta nbéi ham u la nira lién tuc trén tai Xe X
néu V>0 ton 1gi ldan cgn Uy ciia X, trong X sao cho VxeUy ta co:

U(X) <u(X,)+& néu u(x,)# —oo
U(X)<—% néu u(x,) = —oo

Ham u goi la nita lién tuc trén trén X néu U nira lién tuc trén tai moi
X, € X.

Mt khac néu ta cho dinh nghia sau: Gid s Ec X va u:E— [—oo,+oo)
la ham trén E. Gid sir X, € E. Ta dinh nghia

x“—r>nx0 le;jfu(x) =inf {sup{u(y):yeV}}
& dé inf ldy trén cdc N chay qua cdc lan cdn ciia X,. Khi d6 cé thé thdy rang

ham u: E —)[—oo,+oo) la niwea lién tuc trén tai X, € X néu

Xli_r)nxo supu(x) <u(x,). Ta dinh nghia ham diéu hoa dudi:

Pinh nghia 1.1.2. Gida sir Q la tdp mo trong C. Ham U:Q —>[—o0,+0)

goi la dieu hoa duoi trén Q néu no nwa lién tuc trén trén € va thoa man bat
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dang thire dudi trung binh trén Q, nghia la véi moi @€ ton tai O > 0 sao

cho vdi moi 0 <r < Q ta co:
1 27 "
u(a))Szgu(aHre )dt (1.1)

ChU y: Véi dinh nghia trén thi ham dong nhat —o trén Q duoc xem 1a
ham diéu hoa dudi trén Q.Ta ki hiéu tip cac ham diéu hoa dudi trén Q 1
SH(Q). Sau day 1a cac vi du dang chti y vé ham diéu hoa dudi.

Bo dé 1.1.3. Néu f:Q—>C la ham chinh hinh trén Q thi log| f| 1a ham
diéu hoa dudi trén Q).

Chitng minh. Truong hop f =0 trén Q thi két qua 13 ro rang. Gia st

f 20 trén Q, Khi d6 16 rang log|f| 1a ham nira lién tyc trén trén Q. Gia sur
weQ. Néu f ()20 thi chon p>0 sao chof=0 trén
B(w,p)={z€Q:|z-w|<p}. Khi d6 log|f| la ham diu hoa trén
B(w, p) ={z€Q:|7—-w|< p} nén (1.1) dugc théa man véi dau dang thic. Trudng
hop f(@)=0.Khi d6 log|f|=—wva do dé (L.I) luén dung. O

Bo6 dé 1.1.4. Gid sir uv la cdc ham diéu hoa dwdi trén tdp mé Q trong
C. Khi do:

(i) max(u,v) la ham diéu hoa duéi trén Q.

(ii) Tdp cdc ham diéu hoa dudi trén Q la mdt ném, nghia la néu
u,ve SH(Q) va «a, >0 thi au+ pv ciing thuéc SH(Q).

Pinh Iy 1.1.5. Gid sir U la ham diéu hoa duwéi trén mién bi chdn Q trén
C. Khi do:

(i) Néuu dat cuc dai toan thé tai mét diém trén Q thi u la hdng s6 trén Q.

(ii) Néu limsupu(z)<0 doi véi moi ¢ €0Q thi u<0 trén Q.
7—¢

Chitng minh: (i) Gia st u nhan gia tri cuc dai M tai diém z, € Q. Pit

A={zeQ:u(z)<M} va B={zeQ:u(z)=M}
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Khi d6 A 1a tip md vi u 13 ham nira lién tuc trén. Tir bat dang thirc dudi trung
binh ta thiy B ciing 1a tdp mé. Ta c6 Q=AUB,ANB=@. Do d6 hoic A=Q
hodc B=Q. Nhung theo gia thiét B =& nén B=Q va (i) duoc chimg minh.

(ii) M¢ rong u 1én Q nho dat u(g)= IiEn_s)Lépu(z), (cedQ). Do Q la tap

compact nén u dat cuc dai tai @ Q. Néu wedQ thi do gia thiét u(w)<0. Do
d6 u<0 trén Q. Truong hop weQ theo (i) u 1a hing sb trén Q. Do d6 né
hang sd trén O va vay thi u<0 trén Q. o

Sau day 1a tiéu chuan nhan biét khi ndo mot ham ntra lién tuc trén 1a ham
diéu hoa dudi.

DPinh ly 1.1.6. Gia su Q la tdp mo trong C va u la ham nia lién tuc trén
Q. Khi dé cdc phat biéu sau la tiwong dong:

(i) u la ham diéu hoa dudi trén Q.

(i) Véi moi weQ, ton tai ¢>0 sao cho A(w,¢>0)=Q va véi moi
0<r<g,0<t<2r taco:

27

1 gZ_rZ
27 9 ¢* —2¢rcos(f—t)+r’

u(w+re")< u(w+ge”)do

0 dé Aw,g>0)={zeQ:|z-w|<g} la dia déng tam o bénkinh ¢.
(iii) V&i moi mién D compact twong doi trong Q vahla ham diéu hoa
trén D, lién tuc trén D thda mén:

Ii;n_s)lgj_p(u —h)(2)<0 (s D)

taco u<h trén D,
Hé qua 1.1.7. Néu u la ham diéu hoa dwdi trén tdp mé Q va néu

A(w,¢)=Q thi:
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Pinh ly 1.1.8. Gia sir ueC?(Q). Khi do u la diéu hoa dwéi trén Q khi

2 2
va chi khi Au>0 trén Q o do Au :8_L21+8_u la Laplace cua u.
ox* oy’
Chitng minh. Gia st Au>0 trén Q. Liy D 1a mién compact tuong ddi
trong Q va h 1a ham diéu hoa trén D, lién tuc trén D sao cho:

limsup(u—h)(z) <0 ddi véi moi ¢ €dD. Véi >0, x4c dinh
I—¢

v.(2)= u(z)—h(z)+¢lz|’ neu ze D
€ g|z|2 néu zeoD
Khi do6, v, ntra lién tuc trén D nén né dat cuc dai trén D. Tuy nhién do
AV, =Au+4¢>0 trén D nén v, dat cuc dai trén oD . Do d6 u—h<supel|z|
ob
trén D. Cho ¢ — 0 ta duoc u < h trén D va do d6 u diéu hoa duéi trén D.
Nguoc lai, gia st u 12 ham diéu hoa duéi trén Q. Gia thiét tai 0 Q ta
cO Au(w)<0. Do d6 c6 ¢>0 sao cho Au<O0 trén A(w,s). Do do6 u la ham
diéu hoa trén A(w,g). Vay Au(w)=0 va gip mau thudn. Do d6 Au>0 va dinh
li dugc chung minh. O
Pinh 1y 1.1.9. Gid st u la ham diéu hoa dwdi trén tdp mé Q, va v 1a ham

diéu hoa dudi trén tip mé Q,cQ,. Gia thiét limsupv(z)<u(g), véi moi
¢

ceQ. NoQ,. Khi d6 ham U Xac dinh trén Q-

G- max(u,v) trén €,
u trén Q,\Q,
la diéu hoa dudi trén Q.

Chitng minh. Tt diéu kién limsupv(z)<u(g), véi moi ¢ €, MaQ, suy
L—¢

ra ham U nira lién tyc trén trén Q,. D& thidy U thoa man bat dang thic dudi
trung binh tai moi weQ,. Do U>utrén Q, nén U ciing théa man bat dang

thirc dudi trung binh tai moi we Q,\Q,. Pinh i dugc chiing minh. 0O

S6 hoa boi trung tim hoc lidu http://Irc.tnu.edu.vn/



