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Khong gian Hilbert

khong gian Hilbert n-chicu
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MG dau

Bai toan bu tuyén tinh c6 mot vi tri rat quan trong. Nhiéu tac gia trong
va ngoai nudc da nghién citu va thu duge nhitng két qua quan trong cia né
trong k trong khong gian hitu han chiéu va khong gian vo han chiéu. Luan
van nay trinh bay mot cach c6 hé thong nhitng noi dung co ban nhat vé bai
toan bl tuyén tinh suy rong. Luan van gom 2 chuong.

Chuong 1: trinh bay nhtng kién thiic co ban veé khong gian Hinbert va
toan tir trong khong gian Hilbert, tap 101 va ham 16i.

Chuong 2: trinh bay vé bai toan bu tuyén tinh va sy ton tai nghiém cta

P

1no.



Chuong 1

Mot s6 kién thitc chuan bi

Noi dung chinh ctia chuong bao gom mot s6 kién thic co s6 vé khong

gian Hilbert thuic v toan tir don tuyén tinh trén khong gian Hilbert.

1.1 Khong gian Hilbert

Nhiing noi dung trinh bay trong chuong nay chu yéu lay ti [1] va [2].

1.2 Khai niém vé khong gian Hilbert

Cho H la khong gian vector trén truong so thiuc R.

Dinh nghia 1.1.

Ta goi moi anh za
(b ) HxH—=R; (z,9) = (2,9)

la mot tich vo hudng trén H néu cdc dieu kién sau day théa man: Vi
mot x,y,z € H va a € R

1) (x,y) = (y, 7).

i) (ax,y) = oz, y),



iii) (x,y + z) = (2,y) + (2, 2),

w) (x,x)y >0, (x,x) =0 khi va chi khi x = 0.

So (x,y) dugc goi la tich vo hudng cia x vay. Khong gian véc to H
cung vor mot tich vo hudng xdac dinh dugc goi la khong gian co tich vo
hudng va thuong dugc viét la (H, (.,.)).

Meénh dé 1.1.

Cho khong gian véc to H cung vdi mot tich vo huong (.,.) xdc dinh.

Khi do cong thic

]| = /{2, )
zac dinh mot chuan trén H.
Dinh nghia 1.2.

Néu khong gian cé tich vo hwdng (H,(.,.)) vdi chuan xdc dinh nhu
trén la mot khong gian du, thi ta got (H,(.,.)) la mot khong gian Hilbert.

Ta goi s6 chiéu cia H la so chieu cia khong gian Hilbert (H,{.,.)).
Vi du 1.1.

Liy H=R". Véixz = (z1,...,20), y = (y1,...,yn) € H biéu thitc

zdc dinh mot tich vo hudng trén khong gian R™ va vdi chudan
2]} = /{2, )
R™ trd thanh mot khong gian Hilbert hitu han chiéu.

Dinh nghia 1.3.
Tap S C H duge goi la 1o néu vdi moi z,y € S, doan thc‘fng noi x,y
déu nam trong S. Néi cach khac, S C H la tap 1oi khi va chi khi:

Ve,y € S,YA € [0,1] ta c6 = b+ (1 —N)a? €S,



