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LG1 cam on

Luan van dugc thyc hién va hoan thanh tai truong Dai hoc Khoa hoc
- Dai hoc Théi Nguyén dudi sy huéng dan khoa hoc ciia GS.TS Nguyén
Buong. Qua day, tac gid xin dugc gii 10i cadm on sau sac dén thay gido,
nguoi huéng dan khoa hoc ciia minh, GS.T'S. Nguyén Buong, ngusi da dua
ra dé tai va tan tinh huéng dan trong sudt qua trinh nghién ctu cia tac
gia. Dong thoi tac gid ciing chan thanh cAm on cac thay co trong khoa
Toan - Tin hoc truong Dai hoc Khoa hoc, Dai hoc Thai Nguyén, da tao
moi diéu kién cho tac gia vé tai liéu va thi tuc hanh chinh dé tac gia hoan
thanh ban luan van nay. Tac gid cling gii 10i cAm on dén gia dinh, BGH
truong THPT Yén Thuy B - Hoa Binh va cac ban trong 16p Cao hoc K4C,
da dong vién giup do tac gia trong qua trinh hoc tap va lam luan van.
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MG dau

Nhiéu van dé thuoc linh vire toan hoc khac nhau nhu gidi tich 161,
phuong trinh toan Iy quy hoach toan hoc, 1y thuyét tro choi, mo hinh kinh

té ... c6 thé phat biéu dusi dang bai toan sau.
Xét bai toan bt NCP(F)

x>0, F(x) >0 2" F(z) =0, (1)

4 day I : R" — R" 1a mot ham cho truée. Trong nhiéu bai bao gan day,
bai toan nay xem nhu 1a bai todn cyc tiéu véi muc dich 4p dung phuong
phap toi vu dé giai (1).

Chang han, Mangasarian va Solodov [8] gidi thiu bai toan cuc tiéu
khong rang budc véi tinh chat 1a : Moi cuc tiéu toan cuc ctia ham muc tiéu
déu la nghiém ctia (1). Yamashita va Fukushima [11] ching minh rang:
Mbi diém dimg ctia ham Mangasarian va Solodov déu la cuc tiéu toan cuc
va do d6 n6 1a nghiem ctia (1) néu F' kha vi lién tuc va F " x4c dinh duong
Vo € R".

Trong luan van nay st dung cong thitc duge gisi thieu trong [4] dé giai
lai (1) nhu mot bai toan toi wu khong rang buoc.

B6 cuc luan van gom c6 hai chuong :

Chuong 1: Kién thitc chuan bi. Trong chuong nay, toi trinh bay mot sd
kién thiic co ban vé giai tich ham, toan tit don diéu,phuong phap lap New
ton giai phuong trinh phi tuyén, thuat todn gidm cho bai toan phi tuyén,
thuat toan Maps.

Chuong 2: Bai toan bu don diéu phi tuyén. Trong chuong nay luan vin
phat biéu bai toan bu don diéu, chiing minh dinh 1y tuong duong, trinh
bay phuong phap xap xi clia Mangasasian va Solodov. Phan cudi ching
toi trinh bay mot s6 két qua thiic nghiém s6 clia bai toan.
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Do thoi gian ¢6 han va khdi luong kién thitc 16n, chac chan ban luan
van khong thé tranh khéi nhitng thiéu sot, tac gia rat mong nhan dugdce su
chi bdo tan tinh clia cac thay co va ban beé dong nghiép, tac gia xin chan

thanh cam on!
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Chuong 1

Mot s6 kién thiic co sé

1.1 Khong gian Hilbert

Dinh nghia 1.1. Gid st E la khong gian véc to trén truong K. Tich vo
huong trén E la anh za ¢ : E X E — K thoa man

(i) o(x,x2) > 0 néu x # 0;p(x,z) =0 néu x = 0.

(1) o(z,y) = o(y, ).

(iii) p(Ax,y) = Ap(z,y).

(iv) (21 + 22,y) = p(z1,y) + @22, Y).

Ki hieu p(x,y) = (x, x). Khi do

2]l =/ {z, ).

Xdc dinh mot chuan trén E.

Dinh nghia 1.2. Khong gian véc to E cung vdi tich vo hudng trén no goi
la khong gian tien Hilbert.

Mot khong gian tien Hilbert di dugc goi la khong gian Hilbert.

Mot khong gian tien Hilbert khong di bao gio ciing cé thé bo sung thanh
mot khong gian Hilbert.
Dinh nghia 1.3. Ha: véc to x,y € E goi la truc giao vdi nhau, ki hiéu
rlynéu (x, z) = 0. Véc to x goi la truc giao vdi tap M C FE néu x
tric giao vdi moi véc to cia M. Tap M+ = {z|(z, ) = 0,Vy € M} goi
la phan bu truc giao cia M.

Bé dé 1.1. M* la khong gian déng cia E.
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Dinh nghia 1.4. Cho mot todn ti tuyén tinh lien tuc A trong khong gian
Hilbert E, ton tai mot todn ti duy nhat A* dé cho

<Ax,y >=<uz, A%y > .
Toan ti A* goi la toan ti lién hop cua A.
Mot s6 tinh chat clia toan ti lién hop :
(i) (A7) =A.
(i) (A* 4+ B*) = A* + B*, (aA)* = aA".
(iii) (AB)* = B*A*.
_— —1
(iv) N(A) = Re (A*) ,N(A*) =Re (4) .
Dinh 1i 1.1. Cho M la mot khong gian con dong ciua mot khong gian
Hilbert E bat ki phan tié cia E cing biéu dién duy nhat dudi dang.
r=y+zvdiyeM,ze M,
trong dé y la phan ti cia M gan x nhat, tic la

le =yl < o - ul| ,\Vu € M.

Dat P(x) =y, P goi la toan tt chiéu len M.
Cho khong gian Affine dinh nghia béi Ax = ¢, A € R g € R™,
ching ta dinh nghia phép chiéu Py, bdi

x> Py o = argmin{||w — z|| |[Aw = ¢}, P4 = Payp.
Bo dé 1.2. Vdi moi x € R" va ¢ € R™ ,thi Py o = Pyx + Pa,0.
Chitng minh. w' = PA7q1x1 va w? = Py qzx Tu dinh nghia ctia phép
chiéu, ta c6 Aw’ = ¢', ' —w' LN(A),i =1,2. Tt d6 ta co VA € R, A(w! +
Mo?) = ¢! + A\g% va 2! + \2? — (w! + A\w?) LN(A). Diéu dé c6 nghia ring
wh + Mw? = Py goge(at + A2?). O

Bo dé 1.3. Gid st D € R™ sao chod € D thi d ~ 1. Khi dé vdi moi
yeR" qe R(A),de D ta co
PADqO = O(l|qll),
pg¥ = O(llgl) + O(llyl]),
HDPAD yll =~ | Payll -
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Chitng minh. Gia st A' 14 ma tran nghich ddo clia A, nghia la A" 1a ma
tran (n x m) sao cho AA g =¢q,q € R(A). Khi d6 ta c6

minimize {||x — y|| |[ADz = q} .
Suy ra
| Papgy —yll < ||D'Atq|| + llyll-
Do d6
Pap 40 = O(llql)-

Pap.qy = O(llqll) + O(llyl)-
Tu két qué trén ta cing ¢6 Vz = R", DPADDz = O(||z]]).
Liy 2 = Pyy =y — ATw,w € R™ ta dudc

PapDz = PapDy — PapDA"w = P4pDy,

DPspDy = O(||Payl|)-

Bing cach tuong tu, véi thay ddi 5 = Dy, ta c6 Day = O(||DPapDyl|).
Vay | DPapdy|| = || Payl|- O

1.2 Toan t don diéu

Cho X la khong gian Banach phan xa v6i khong gian lién hgp ctia no
la X*. Ca hai c6 chuan duge ky higu 1a || . || vA gia tri ctia phiém ham
tuyén tinh lién tuc 2* € X* tai diém x € X dugc ky hieu béi (z*, x). Cho
toan tit A v6i mien xac dinh 1a D(A) C X va mién anh R(A) C X*.

Dinh nghia 1.5. Todn ti A dugc goi la don diéu néu
(A(z) — A(y),xz —y) > 0, Vz,y € D(A).
Todn tit A dugc goi la don diéu chat néu dau bang chi dat duoc khi x = v.
Vidu 1.1. Him s6 f : R — R 14 don diéu néu né dong bién.
Dinh nghia 1.6. Tap hop
Gr(A) ={(z,A(x)) 1z € X}
goi la do thi cia todn ti A.
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Khai niém vé toan tit don diéu ciing c6 thé dude mo ta dua trén do thi
Gr(A) ctia toan tit A trong khong gian tich X x X*.

Dinh nghia 1.7. Todn t¢ A dudc goi la don diéu néu
(" =y 2 —y) >0, Vo,y € X, 2" € A(x),y" € A(y).
Tap Gr(A) dudc goi la tap don diéu néu né théa man bat dang thitc trén.

Dinh nghia 1.8. Néu Gr(A) khong chita mot tap don diéu nao khdc trong
X x X* thi toan ti& A duogc goi la toan ti don diéu cuc dai.

Vi du 1.2. Toan tt A : R* = R* duge xac dinh bdi ma tran

39 7 32 =20

A | 7 8034 7
= | 32 34 58 -5
20 7 -5 26

¢6 dinh thice khac 0 1a don diéu. Khi do, A 1a toan ti don diéu cuc dai.

Dinh nghia 1.9. Néu vdi moi x € X ta c6 (Azx,z) > 0 thy A dugc goi la
toan ti xac dinh khong am, ky hiéu la A > 0.

Nhan xét 1.1. Néu A 1a mot toan ti tuyén tinh trong khong gian Banach
X thi tinh don diéu tuwong duong véi tinh xac dinh khong am ctia toan ti.

Vi du 1.3. Toan tit A : R® — R’ dugc xac dinh bdi ma tran

10 4 9 5 28
4 6 5 5 20
A= 9 5 10 4 28
5 5 4 6 20
28 20 28 20 96

la xac dinh khong am.

Dinh nghia 1.10. Todn ti A dugc goi la d-don diéu, néu ton tai mot ham
khong am d(t), khong gidm vdi t > 0,d(0) = 0 va théa man tinh chat

(A(z) = Aly), 2 —y) = [d([| = [[) =d([[ v DIz [ = [[ 9 []), Yo,y € D(A).
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Dinh nghia 1.11. Todn ti A dugc goi la don diéu déu néu ton tai mot
ham khong am 0(t), khong giam vdit > 0,6(0) = 0 va

(Alz) = Aly),z —y) = 0(|l z =y [|), Y,y € D(A).

Néu 6(t) = Cat? vdi Cy la mot hing sé duong thi todn ti A duge goi

la don diéu manh.

Nhan xét 1.2. Néu toan tit A c6 tinh chat tuyén tinh thi A duge goi 1a

don diéu manh néu
(Az,z) > my || z ||*, ma > 0,Vz € D(A).

Vi du 1.4. Him s6 f : R — R duge xac dinh bdi f(x) = 20122 14 toan
ti tuyén tinh don diéu manh.

Cho L la tap con nao dé cia N = {1,...,n}. Ay 1a ma tran dudng chéo
cap n.n trong do6 cac phan tit tréen duong chéo dude cho bdi
>0 néu i€ L,
@jj =
=0 néu i ¢ L.
Khi d6 Ay 1a mot ma tran duong chéo xac dinh duong. Néu a; = 1 Vi
thi Ay = I,, 1a ma tran don vi trong R".

1.3 Phuong phap lap Newton giai phuong trinh phi
tuyén

Xét he phuong trinh phi tuyén

G day anh xa tir R” vao chinh n6. Gia st f kha vi lién tuc. Thuat toan sé

F+1 ta gidi he phuong

sinh ra mot day lap {:Ek} Gia st da c6 2% dé tim z
trinh tuyén tinh
f(@*)+V f(z")(z—2*) = 0.

Gia sit ring ma tran V f(2*) khong suy bién. Ta thu duge 2+

bang
cach

karl _ xk‘ . vf(xk)—lf(xk)
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