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i

Loi cam on

D¢ hoan thanh dugc Iuin vin mot cach hoan chinh, t6i luén nhan dudc
su hudng dan va chi béo tan tinh ctia GS.TS. Nguyén Buong (Vién Cong
nghé Thong tin - Vién Han 1am Khoa hoc va Cong nghé Viét Nam). Toi
xin chan thanh bay té long biét on va xin gli 15i tri 4n siu sac nhat dén
thay.

T6i xin chan thanh cam on Ban lanh dao khoa Toan - Tin, phong Pao
tao, quy thay c6 gidng day 16p cao hoc todn K7Y (01/2014-01/2016) trudng
Pai hoc Khoa hoc — Pai hoc Thai Nguyén di tan tinh truyén dat nhiing kién
thiic quy bdu va tao diéu kién cho t6i trong qu4 trinh hoc tip va nghién ciiu.

Téi xin gt 18i cdAm on chan thanh nhét t6i gia dinh, ban b, dong nghiép
nhitng ngudi da ludén dong vién, hd trd va tao moi diéu kién cho toi trong
sudt qud trinh hoc tap va thuc hién luan vin.

Trong qua trinh thuc hién, mic du da rat cd ging luan vin khong tranh
khoi nhiing thiéu sét. Toi rat mong nhan dudc su gép ¥ clia cdc Thay, cac
C6 va cdc Pdc gia quan tAm d€ luan vin dudc hoan thién hon.

Xin tran trong cam on!

Thdi Nguyén, 2015 Nguyén Thi Hoang Nguyén

Hoc vién Cao hoc Todn Khoa 01/2014-01/2016,
Truong DH Khoa hoc - DH Thdi Nguyén
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Danh sach ky hiéu

Trong toan luan van, ta dung nhiing ky hiéu vdi cac y nghia xac dinh

trong bang dudi day:

R khong gian sb thuc

H khong gian Hilbert thuc

X+ khong gian ddi ngiu ctia X

Po(x) phép chiéu truc giao ctia diém x trén tap C
(x,y) tich vo hudng cia hai vecto x va y
||| chuin cuia vecto x

Ty, — T x,, hoi tu manh dén z

Ty — T x,, hoi tu yéu x

x = x dudc gan bang y

spanC' t6 hop tuyén tinh cia C

v moi

- ton tai

%) tap rong

Id anh xa don vi.



Mé dau

Toan ti don diéu 1a mot trong nhitng cong cu dudc st dung nhiéu va rat
c6 hiéu qua trong linh vuc toan ting dung chang han nhu bat dang thiic bién
phan. N6 giup ich cho viéc nghién cttu anh xa dudi gradient va gradient,
chitng minh su ton tai va duy nhit nghiém cho rat nhiéu céc 16p bai todn can
bang, bai todn bt dang thic bién phan va bai toan t6i uu. Ti bai todn tim
giao di€m clia hai khong gian con dong da dugc chiing minh bdi nha todn
hoc Neumann trong thuét to4n chiéu ludn huéng c6 dién vao nim 1933. Va
sau nay nha todn hoc Dykstra st dung phép chiéu 1én hai tip dong 16i ciia
khong gian Hilbert dé xay dung phép chiéu lip 1én giao clia ching.

Dé tai ctia luan vin 1a trinh bay céch tiép can d6i ngiu dé€ md rong thuit
toan ctia Dykstra nham xay dung todn ti giai cho toan ti tdng hai todn ti
don diéu cuc dai tuir cac toan tu giai don diéu.

No6i dung cda ludn van dudc trinh bay trong hai chuong. Chuong 1 gidi
thiéu mot sd kién thic co ban vé khong gian Hilbert thuc, gii tich 16i, phép
chiéu trong khong gian Hilbert, toan tit don diéu, nghiém ctia phuong trinh
toan tif don diéu va nghiém cta bat dang thic bién phan trong khong gian
Hilbert. Chuong 2 gdm hai muc chinh. Muc 2.1 néu bai to4n tim giao diém
ctia hai khong gian con déng. Muc 2.2 trinh bay vé phuong phap Dykstra
lai ghép cho hai toan ti don di€u cuc dai.

Qua qua trinh hoan thanh lun vin, tic gia nhan thiy ring luin vin chi

thé hién dudc mdt phan nhd cic van dé dudc dé cap trong luan vin. Tuy



nhién, thdng qua viéc trinh bay luin vin tic gid dudc trau doi nhiing kién
thic khéi dau dinh hudng cho su tiép cin cdc van dé sau nay.

Thdi Nguyén, thdang 11 nam 2015
Nguyén Thi Hoang Nguyén

Hoc vién cao hoc toan khoa 01/2014 - 01/2016
Chuyén nganh Toan ung dung
Truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén



Chuong 1

Mot so van dé co ban

Trong chuong niy ching toi nhac lai mot sb kién tic co ban cla giai
tich ham, giai tich 13i, todn ti don diéu va bai todn bat dang thic bién
phan, c6 lién quan dén ndi dung nghién ctiu cla dé tai. Cac kién thiic trong

chuong dugc tham khao trong cac tai liéu [1], [2], [3], [4], [6].

1.1 Khong gian Hilbert va cac van deé lién quan

Trong toan bo dé tai, ching tdi chi dé cap dén khong gian Hilbert thuc,
véi tich vo huéng (.,.) va chudn ||.||. Phép chiéu 1én tip con U déng 16i
khac rong ctia H ki hiéu 1a Py va x, — x c6 nghia la day x,, hdi tu manh
dén z.

1.1.1. Pinh nghia va vi du

Dinh nghia 1.1. Cho khong gian tuyén tinh H trén truong sb thuc R, ta goi
tich vd hudng trén khong gian H 1a mot anh xa di tu tich Descartes H x H

vao trudng R ky hiéu (., .) théa man céc diéu kién sau:
a) (z,y) = (y,x), Vr,y € H.
b) (z+y,2) = (2,2) + {y,2), Vo,y,z € H.

¢) {(ax,y) = alx,y),Vr,y € H, Va € R.



d) (x,z) > 0néux # 0va(z,z) = 0néuz = 0.
Nhan xét 1.1. Tir dinh nghia ta suy ra

1) (z, \y) = XNy, z), Yo,y € H,;

2) (z,y+ 2) = (z,y) + (x, 2), Vo,y,2 € H;

Dinh nghia 1.2. Khong gian tuyén tinh H cing v6i mot tich vo huéng trén

né dugc goi 1a mot khong gian tién Hilbert.

Pinh li 1.1. (Bit dang thiic Schwarz) Trong khong gian tién Hilbert H, vi

moi z,y € H ta luén cd bdt ding thitc sau:

(2, y) > < (2, 2)(y, )

Chitng minh. V6i moi sb thuc o ta c6
0 < (z—ay,z—ay) = (z,7) - 2a(z,y) + a*(y,y)

Nén A = [(z,y)[* = (z,2){y,y) < 0. Hay [(z, )" < (2, 2)(y,9). O
DAu dang thic trong bt dang thic xay ra khi va chi khi = va y phu

thudc tuyén tinh.

Dinh li 1.2. Cho H la mot khéng gian tién Hilbert, khi do H ciing la mot

khong gian tuyén tinh dinh chudn vdi chudn duwoc xdc dinh bdi
\|z|| = \/{x,z) vdi moi x € H. (1.1)

Chuén nay dudc goi la chuin cdm sinh tif tich vd hudng. Ta dé dang chiing
minh dugc ham s6 ||z|| = /{(x,z) v6i moi z € H, 1a mot chudn trén H.

That vay, tir diéu kién d) ta ¢6 ||z]| > Onéux # 0, ||z|| = 0 néuz = 0.



Tir diéu kién a), ¢) ta suy ra || Az|| = |A|.||z||. Tir bAt dang thifc Schwarz va

cach dinh nghia chuén ta c6
[z, )] < [l]]-[lyll. (1.2)
Tu do
(r+y,x+y) = (r,2)+2x,9) + (4,9)
< |* + 2l ]|yl + [lyl1* = (]l + [ly[])*.
Suy ra ||z + yl| < [l|[ + [|y]l.

Dinh nghia 1.3. Néu H 12 mot khong gian tién Hilbert thuc va day du dbi
v6i chuin cadm sinh tif tich vd huéng xdc dinh béi (T.1)) thi H dudc goi la

khong gian Hilbert thuc.

Vi du 1.1. R" 1a khong gian Hilbert thuc véi tich v hudng

n
<$7 y> = Z LYk
k=1

trong d6 x = (z1, 21, ..., 20), ¥ = (Y1, Y2, ..., Yn) € R™ va chudn cam sinh
2|l = V/{z,2) = O 2})2.
k=1
Vi du 1.2. Khéng gian
P={r={x.}n €R: ) |z,]> < +oo}
n=1
la khong gian Hilbert véi tich vd huéng

00
<CI?, y> = Z LnlYn
n=1

trong d6 = = (2)nen> ¥ = (Yn)nen € [ va chuén cadm sinh

2]l = vz, 2) =




