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L.OI CAM ON

Luan vin dugc hoan thanh dudi su hudng dan va chi bao tan tinh cta
GS.TSKH. Nguyén Vin Khué. Toi xin bay té long biét on sau sic va
thanh kinh nhat dén Thay, Thiy khong chi huéng din t6i nghién cifu
khoa hoc ma Thay con thdng cdm tao moi diéu kién dong vién toi trong
sudt qud trinh 1am luan vin.

Ciing nhan dip nay t6i xin chan thanh cam on gia dinh va ban b¢ t6i
da hét sic quan tAm va gidp do toi trong thdi gian hoc tap va hoan thanh
luan van.

Em ciing xin bay to 1ong biét on chan thanh t6i toan thé cic thay co
gido Pai hoc su pham Ha Noi, vién Toan hoc Viét Nam va cac thdy co
giao trong khoa sau Pai hoc, Pai hoc Su Pham Thai Nguyén , Pai Hoc
Thai Nguyén da day bio em tan tinh trong sudt qud trinh hoc tip tai
khoa.

Trong qua trinh viét luan vin ciing nhu trong viéc x{ Iy viin ban chic
chin khong tranh khéi nhitng han ché va thiéu sét. Rit mong nhan dudc
su g6p ¥ cua céac thay co, cac ban dong nghiép dé€ luan vin dudc hoan
thién hon.

Thdi Nguyén, thang 8 nam 2010
Hoc vién

DPang Viét Dong
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Dinh ly Hartogs vé tinh chinh hinh cia ham chinh hinh tdch bién
12 mot trong nhitng Pinh ly nén tang clia giai tich phifc hitu han chiéu.
Vi vay trong trudng hop vo han chiéu né ludn 14 mbi quan tim ctia nhiéu
tac gid. Muc dich chinh cua ludn vén la trinh bay Dinh ly nay trong C”
va md rong téi truong hdp la tich cac khdong gian Banach. Chia khoa
cho su md rong nay 1a Pinh ly Zorn vé tinh chinh hinh cta 4nh xa G-
chinh hinh khi 4nh xa ndy 12 lién tuc tai it nhit mot diém

B4 cuc cuia luan viin bao gdm 3 chuong:

e Chuong 1 ciia luan vin trinh by mot sb kién thic co sé vé dnh xa
da tuyén tinh. Sau d6 12 mot s6 ndi dung vé da thic thuan nhét, da
thiic mot bién bac tdi da m trong khong gian Banach, chudi liy thira
trong khong gian Banach véi s6 hang 1a cc da thic thuan nhét. Cac
Dinh Iy va két qui co ban lién quan ciia lun vin.

e Chuong 2 ctia luan vin trinh bay khai niém vé 4nh xa chinh hinh,
khai niém ham diéu hoa dudi trong khong gian Banach va thiét 1ap
tinh chit co s& clia chiing. Trong d6 khong gian Banach dudgc xét 1a
khong gian phtc.

e Chuong 3 trinh bay phan ndi dung chinh cda luin vin: Dinh ly
Hartogs trong C", Dinh y Zorn, va md rong cua Dinh ly Hartogs
trén tich cac khong gian Banach
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Chuong 1

PA THUC VA CHUOI LUY THUA

1.1. Anh xa da tuyén tinh

Trong muc ndy, ching ta sé trinh bay khdi niém 4nh xa da tuyén
tinh ciing mot s6 két qua ban dau cta né. Trude hét ta dua ra mot s ki
hi€u sau:

Ki hiéu K 1a trudng sb thuc R hay trudng s6 phiic C va N, Ny 1an luot
1a tap cac sd nguyén ducng va sb6 nguyén khong am. Cic chi E, F,. ..
ding dé chi cac khong gian Banach. Néu E 12 khong gian Banach con
m > 1, khong gian tich E™ = E x ... X E 1a khong gian Banach véi

—_——

m
chuan max cho béi

= ; eE 1< j<m.
||XH lrgn.aSXme]Hv Xj cL, >Jxm
1.1.1 Pinh nghia. Gia st E, F la cac khong gian Banach con m € N.

Anh xa A: E™ — F goi la m - tuyén tinh theo tiing bién. Nghia 1a véi

moi a = (a1, az, ..., an) € E™ vamoi 1 < j <m, cac anh xa
Eiaxj— Alay,..., aj—1,Xj,aj41,...,0anm)

12 tuyén tinh.
Ky hiéu .Z,("E, F) va Z("E, F) la khong gian vectd cac anh xa
m - tuyén tinh va m - tuyén tinh lién tuc tt E™ vao F tuong ting. VGi
A e Z,("E, F), xac dinh
HAH — Sup{HA(x17' . ,Xm)H PXjE E, HxJH <1L,1<j< m}

4
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va goi la chuan(suy rong) cua A.

Khim=1,taviét Z,('E, F) = Z,(E, F)va Z('E, F) = Z(E, F).
Khi F = K viét Z,("E, K) = Z,("E) va Z("E, K) = Z("E). Cubi
cting khi m = 1, ta sé viét nhu thong thuong .Z,(E) = E*, Z(E) = E*.

1.1.2 Ménh de. Pdi vdi A € Z,("E, F) cdc diéu kién sau la tuong
duong:

a) A la lién tuc.

b) A la lién tuc tai 0 € E™.

c) ||Al| < ee.

Chiing minh. a) = b) 1a hién nhién.
b) = ¢). Gia st c6 gia thiét b) nhung ¢) khong xdy ra. Vay ton tai
day (x,...,xk) C E™ sao cho

max 5] < 1
J

nhung
JAG, ... =
dbi v6i moi k > 1. Suy ra
*

J
Jl < =
max | < ¢

JAGE k.. K] > 1
v6i moi k ma nd trai véi b).
c)=a).Giasta=(ay,...,an) € E™vax=(x1,...,x,) € E™ v6i
m]axHajH <cva mjaxijH < ¢. Khi d6
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NA(X1, - Xm) —A(ar, .- am)||

m
= || Z [A(al,...,aj_l,xj,...,xm) —A(al,...,aj,xjH,...,xmﬂ 1
j=1
m
< Z ||A(Cl], yAj—1,Xj, --axm)_A(ala---aajvxj-i-l)"')xm)H
j=1

||A\|Cm_l\|xj—aj|| —0khix; —a;,1<j<m.

IN
gk

~
I
—_

Viy ¢) = a). O
1.1.3 Ménh dé. Z("E, F) la khong gian Banach véi chudn A —s ||A|
Chiing minh. Dé thiy ring 4nh xa A — ||A|| 12 mot chudn trén 2 ("E, F).
Gia st {A;} 1a mot day Cauchy trong Z("E, F). Khi d6 v6i moi
(x1,...,Xm) € E™tacd

A (X1 2m) — Ar(xts )| < A = Agllllxn )]+ el (1.1.1)

Suy ra day{A;(xi,...,x,)} C F la day Cauchy. Vi F la Banach nén ton
tai
A(X1,. ., x,) =1mA (X1, .., X). (1.1.2)
J

Dé thay énh xa A: E™ — F 1a m - tuyén tinh. Ngoai ra do {A;} 1a

day Cauchy trong .Z(™E, F) nén ton tai ¢ sao cho [|A;| < ¢ v6i moi

j > 1. Khi d6 tr (T.1.2) suy ra ||A]| < c¢. Cubi cung tir (I.T.1)) ta c6
I4;—Al| = O khi j — +oo. .

1.1.4 Ménh dé. Ton tai dang cdu chinh tdc giita khéng gian vec to
Ly("E, F)va Z,("E, Z,("E, F)). Pdng cdu nay sinh ra ddng cu
gita L ("ME, F)va £ ("E, Z("E, F)).

Chitng minh. DE dang ki€ém tra 4nh xa
Z("TE, F)3A— A e Z("E, Z,("E, F))
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xac dinh bdi

A(xla s 7xm)(y17' .- ,yn) :A<X1, cos Xmy Y1 ,yn)
thda man céc yéu cau dit ra. []
Dbi v6i mdi m € N ky hiéu S,, 12 nhém dbi xiing tit ci cic hoan vi
clia m phan tii. Néu ¢ € S, thi (—1)° ky hiéu dau ctia hodn vi ©.
1.1.5 DPinh nghia. P6i v6i mdi m € N, ky hiéu Z5("E, F) la khong
gian con vec to clia cic A € Z,("™E, F) mané la doi xiing, nghia la
A(xc(l)a oo ,xc(m)) = A(xl, oo ,xm)

v6i moi (x1,...,%,) € E vamoi G € S,.
Tuong tu ta ki hiéu £9("E, F) la khong gian con vec t3 tat ca cdc
A € Z,(™E, F) man la thay phién hay phan d6i xing, nghia la

A(xc(l), ce ,xc(m)) = (—I)GA(xl, cen ,xm)
v6i moi (x1,...,%,) € E™ vamoi ¢ € S,.
Cac khong gian Z*("E, F) va Z*("E, F) dugc xac dinh tuong tu.
bo la
L' "E, F)=%)("E, F)NZ("E, F)
va
SYME, F) = Z%("E, F)N.2("E, F).
Trudng hop F = K ta viét Z5("E, K) = Z5("E) va L4("E, K) =
LAY"ME).
1.1.6 Ménh de. Péi vdi mbi A € L,("E, F) gid sit A® va A® xdc dinh

bdi |
A (¥t o) = — Y. Alxo(1)s- - Xo(m)
*O0ESH
va {
A“(xl,...,xm) = % Z (—I)GA(xG(l),...,xo_(m))
‘oESH,
7
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Khi do

a) Anh xa A — A® la mét phép chiéu tic £,("E, F) lén £5("E, F)
vai ||A%|| < ||A|| xdy ra cho moi A € Z,("E, F). Anh xa nay cdm sinh
mot phép chiéu lién tuc tir £ ("E, F) lén £5("ME, F).

b) Anh xa A — A% la mot phép chiéu tic £,("E, F) lén L*("E, F)
vdi ||A%| < ||Al| xdy ra cho moi A € Z,("E, F). Anh xa nay cdm sinh
mot phép chiéu lién tuc tit £ ("E, F) lén £L°("ME, F).

Ching minh Ménh dé nay danh cho doc gia.

Pé 1o rang, ta dit (ddi véi m = 0)

Z,E,F) =2(E F)=2/(E, F)
= 2CE, F)=2(E, F)= 2°"E, F)=F.
Ddi v6i mbi n € N va mbi da chi s6 a = (ay,...,0,) € N, ta dit:
al=o14+--+0o,, ol=a!... o
1.1.7 Pinh nghia. Gia sit A € Z,("E, F). Khi d6 v6i méi (x1, ...,x,) €
E" va véi mdi o = (ay,. .., &) € N} véi || = m ta xdc dinh

(04} Op __
Axl "‘Xnn _A<x17'-'7x17'"7xn7""'x”)
—— N——

(04] Qn

néu véim > 1 va
Ax(t-x=A néu m=0
1.1.8 Pinh ly. Gid si A € £5("E, F). Khi d6 doi vdi moi x1,...,x, €E
ta co cong thiic Leibniz
m!

Alxi+-4x)" =) E;Ax(lxl---xg‘”.
|at|=m =

Chitng minh. Ta chiing minh bing quy nap theo m. Khim=0vam =1

cong thidc hién nhién ding. Gia st cong thic ding cho m > 1. Dé thiy

cong thic ding cho m+ 1. That vy, néu A € Z5("E, F). Viét
A<X1+°°°—|—Xn)m+l =A(x; 4+ 4 x) (x4 x)"
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va ap dung gia thiét quy nap t6i A(x; +---+x,) € L5("E, F) ta c6

|
A(_xl_|__|__xn)m+1 — Z niA(x]++xn)x(lxlxgn
o!
|ot|=m
Z ZA MRS a]-H --xa”
n
|ot|=m
1)!
o Z waixl... x’(/lxn
a|=mt1 &

[]
1.1.9 Hé qua. Gid sit A € Z:("E, F). Khi dé vdi moi x, y € E ta cd
khai trién nhi thitc Newton sau:

Alx+y)" ZCJAxm Iyl
j=

1.1.10 Pinh ly. Gid su A € £ ("E, F) khi do vdi moi xo, ..., x, € E ta
co cong thiic phdn cuc

A(xl,...,xm): Z 81-'-EmA(x0—|—£1x1—|—---—|—8mxm)m

Chitng minh. Theo cong thic Leibniz [[.1.§]ta ¢

m!

& day tong ldy theo tat ca o, ..., 0, € Ng sao cho oy + -+ + 04, = m.
Vay suy ra

A(xo+e1x1+ -+ €uxp)" = Z

Z € - A(xo+ €1x1 + - + Euxm)"
sj_il

Tuy nhién

o 1
Z 8 1+ (Xm-l-l —0
ej_il
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