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BANG KY HIEU

res phan ttr x thudc tip S
yesS phan tir y khong thudc tap S
%, tap rong
CccsS C la mét tap con cua S
cCnS giao cua haitdp C va S
cus hop cua hai tap C va §
C\S hiéu ctia haitap C va S
L phan bu truc giao cta L trong khong gian véc to
CxS tich dé cac ctia hai tdp C va S
C+58 tong cla hai tap C va S trong khong gian véc to
ces tong tryc tiép cia hai tip C va S trong khong gian véc to
AC vity tap C theo tisé AR trong khong gian véc to
Vo vO1 moi x
dz ton tai x
sup f(x) supremum cia tap { f(x):xeK}
inf f () infimum cta tap {f(x):xeK}
coA bao 16i cua tap 4
coA bao 16i dong cta tip A4
clA bao dong cua tap A
int A phan trong cta tip A
HxH chudn cua x trong khong gian dinh chuan X
R tap sb thuc
R" khong gian Euclide n -chiéu
B qua cau don vi trong R”
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diém gbc trong khong gian tuyén tinh X
tich vo hudéng trong khong gian Hilbert
non phéap tuyén cua A tai x

nén tiép xuc véi A4 tai x

mién hitu hiéu cua f

tap trén do thi cua f

khoang cach gitra hai diém x va y
khoang cach tir diém x t&itap S

khoang cach gifra haitap C va D

bao afin cua tap A4

tap hop cac diém trong twong ddi ciia A
tap mirc dudi cua ham f

tdp muc trén cia ham f

dao ham theo phuong d cta ham f tai X
dudi vi phan cua ham [ tai x

ham lién hop véi ham f

khong gian 10i dia phuong

khong gian lién hop (10 po) ctua khong gian X

non lui xa
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il
LOI NOI PAU
Cho f:R" >Ry {+oo} la mOt ham nira li€n tuc dudi. Bai toan xac dinh
can sai sb toan cuc cua ham f 1a ditim diéu kién can va da cho sy ton tai cua
hang s6 7 > 0 sao cho
dist(z,5) < yf(x), véimoi z € R”, (1)
trong do S = {:c e R": f(z) < O} 14 mot tap 10i dong, khac rdng trong R”,
“dist” 1a khoang cach tr mot diém z bat ky t6i mot tdp c¢d dinh (chudn
Euclid), va f(z), = maz(f(z),0).

Qué trinh nghién ctru can sai s6 trong nhitng ndm gan day nhan dugc nhiéu
sy chil y. Nam 1975 Robinson [1 6] da thiét l1ap can sai s6 toan cuc ciia mot
tap 16i, dong bat ky trong khong gian dinh chuan véi gia thiét S bi chin va co
phan trong khac réng. Tiép d6 Mangasarian [14] nghién ctu tap 10i, dong
S < R" xac dinh boi hé hitu han bat dang thic 16i kha vi va thiét 1ap cin sai
s6 toan cuc véi gia thiét Slater va tiéu chuin han ché tiém can. Sau do
Auslender va Crouzeix [4] mé rong két qua ctia Mangasarian cho nhitng ham
khong kha vi. Nam 1994 Luo va Luo [12] nghién ctru hé bat ding thirc bac
hai, 16i va thiét 1ap can sai sd toan cuc chi véi gia thiét Slater ( khong co diéu
kién rang budc nao nira). Tiép d6 Klatte [10] nghién ctru lién hé gita tinh lién
tuc Haussdorff cua nghiém vé1 hé bat déng thirc ¢6 “nhidu” va cén sai sb toan
cuc ctia h¢ khong nhidu. Li [13] nhan dugc mot s tinh chat tha vi clia can sai

sd trén tdp compact cho nhitng bat dang thirc 161 kha vi theo khia canh tiéu

chuan han ché.
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Gan day, Deng [6,7] xay dung can sai sd cua tap 16i dong xac dinh boi
nhitng ham 16i thyc sy dong trong khong gian Banach, véi diéu kién Slater
trén nhitng ham lui xa twong tng. Deng va Hu [8] nhan dugc nhiing két qua
can sai s6 cho quy hoach ntra xac dinh.

Khai niém cén sai s6 ¢ vai tro quan trong trong giai tich bién phan va ly
thuyét toi wu. No lién hé chit ché cac bai toan vé diéu kién t6i vu, diéu khién
tbi uu, cuc tiéu & - xép X1i...

Gan day, cac tac gia cua bai bao [1 1] bang cach dic biét hoa mot cach
thich hop di théng nhat va mo rong nhidu két qua di biét dén nay cho hé
thong bat dang thirc 10i.

Trong luan van nay, tac gia s& trinh bay bai toan cén sai sd toan cuc cho
bat dang thirc 16i trong hai trudng hop, bt dang thirc 16i khong co rang budc
va bat dang thirc 16i ¢6 rang budc. Bai toan duoc cho nhu sau:

Cho f:R" > RuU{+w} 1a mt ham ntra lién tuc dudi.
(1) Cho S = {:c e R": f(z) < O} la mot tap 16i dong, khac rong trong R”,
tim déu kién ton tai sé » >0 sao cho
dist(z,5) < yf(x), , vé6imoi z € R".
(2) Cho C = R" 1a mét tap 10i d6ng, khac rong va S = C' M f~'(—o0,0], tim
diéu kién ton tai s6 ¥ > 0 sao cho
dist(z,5) < ymaz(f(z),,dist(z,C)), v6i moi z € R".

Luan vin gdm ba chuong

Chuong 1: Trinh bay céc kién thirc co sé cua giai tich 10i vé tap afin, tap 164,

non 161, ham 161, cyc tri ctia ham 161, dao ham theo phuong, dudi vi phan.
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Chuong 2: Trinh bay mot sO diéu kién can va du cho su ton tai cua can sai s6 ddi
v6i bt ddng thirc 161 khong c6 rang budc va bat dang thire 16i ¢6 rang budc.
Chuong 3: Trinh bay mot s6 diéu kién can va du cho su ton tai cua cin sai sd
d6i voi tap compact, non kem, bat dang thire kha vi 19i.

Dé hoan thanh luan vin nay, tac gia da nhan dugc su gitp d& hudng din
tan tinh cua PGS. TS. Truong Xuan Pirc Ha. Tac gid xin bay t6 long biét on
sdu sdc toi co gido cta minh.

Tac gia cling xin chan thanh cam on téi cac thdy co trong Vién Toan Hoc,
Truong Pai hoc Su pham Thai Nguyén di giang day va tao diéu kién thuan
loi trong qua trinh hoc tap va nghién cuu.

Ban luan vin chic chan s& khong tranh khoi nhitng khiém khuyét vi vay
rat mong nhan duoc su dong gdp ¥ kién ciia cac thdy cd gido va cac ban hoc

vién dé luan van duoc hoan chinh.

Thai Nguyén, thang 7, ndm 2012

Hoc vién

Nguyén Dinh Long.
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Chuong 1
MOT SO KIEN THUC CHUAN BI

Trong chuong nay ching t6i trinh bay khai quat nhirng kién thirc giai tich
101 vé tap afin, tap 10i, nén 16i, ham 16i, cuc tri ctia ham 16i, dao ham theo
phuong, duéi vi phan. Céc két qua chu yéu dugc trich dén trong [1], [2], [3].
Sau day, ta ludn gia thiét 4 —R” 13 mot tap con khac rong.
1.1. Tap 16i
1.1.1. Tap afin

Tap 4 1a tap afin néu Va,b € A, VA€ R thi da+(1-2)be A.

Giao cla tit ca cac tap afin chira tdp 4 duoc goi la bao afin cta tap A, va ky

hiéu 1a aff(A). Dé thay rang aff(A) 1a tap afin nho nhét chira tap A.
Tap L — R" 1a khong gian con néu Va,b e L, VA, y e R thi da+ ube L.

Mot tap afin (n — 1) chiéu trong R" duoc goi 1a siéu phang.

1.1.2. Ménh dé. Tdp L c R" la khéng gian con néu va chi néu L la tdp afin

chira 0.

1.1.3. Tap 16i

Tap A 1a mot tap 1dinéu Va,b e A, VA e [0,1] thi Aa+(1-A)beA.
Bao 16i ctia mot tap A < R” 1a giao ciia tit ca cac tap 16i chira 4. Ky hiéu 1a
coA . D& thiy rang day 1a tap 16i nho nhat chira A.
Giao cua tat ca cac tap 16i dong chira A duogc goi 1a bao 16i déng cua tap A,

va ky hiéu 1a CoA. D& thiy ring €oA 1a tap 10i dong nho nhat chira A.
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Mot diém a cta tap 10i A goi 13 diém trong twong ddi néu véi moi = € A déu
cOmdtsd a >0saocho o —alr—a)c A.

Tap hop cac diém trong tuong ddi ctia A ky hiéu la 1id.

Nhén xét: riA 1a tap 161, moi tap 161 A déuco rid = &.

Mot diém bién cua tap 161 A 1a mot diém ctia bao dong cia A ma khong phai

14 diém trong twong d6i cua A.

1.1.4. Vi du . Cac tap cho sau day la cac tap 16i thuong gip.

(1) Trong mit phang hay trong khong gian 3 chiéu, moi hinh quen biét nhu
doan thﬁng, hinh tam giac, hinh chit nhat, khoi 1ap phuong, hinh tron, hinh
cau... déu 14 nhiing tap 16i.

(2) Mot tap afin.
(3) Hinh cau B(a,r)= {x e R": Ha — xH < r}.
(4) Hinh ellipsoit F = {x e R": (x — a)T M(z—a)< 7“2} (M 1a ma tran xac

dinh duong).
(5) Céc nira khong gian dong

{x e R" :<a,x> < a}; {:c e R" :<a,x> > a},
hay cac nira khong gian mé
{a: e R" :<a,:z:> < a}; {x e R" :<a,x> < a},

trong d6 a € R", a #0, a € R.

1.1.5.Ménh dé. Cho A la tdp 16i. Khi dé

(z) int A, clA la l6i;
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