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TOM TAT

Mouc tiéu cua nghién cuu nham sir dung cac gia thiét vé tinh 16i manh ciia ham sé thuc dé
thiét ldp cdc diéu kién dii cho sw ddt chinh cia bai todn t6i wu tai diém dang xét. Trong bai
bdo nay, bai todn toi wu trong khéng gian dinh chudn dwoc nghién ciru. Trude hét chiing
16i dé xudt vé khdi niém dat chinh Holder cho bai todn dang xét. Bang cdch dp dung cdc
gid thiét vé tinh 16i manh va tinh lién tuc Holder giam nhe cua ca dnh xa rang budc va ham
muc tiéu, ching t0i da thiét lap dwoc diéu kién di cho khdi niém dwoc dé xudt. Véi cach
tiép cdn khdc so véi Cac két qua tride day, két qua dat dege la két qua méi va dap vmg cho
nhitng truong hop ma truoc day khong ap dung duoc.

Tir khéa: Bai todn t6i uu, tinh 16i manh, sw dat chinh Holder.

Trich dan: L_@m Quéc Anh, Nguyén Hitu Danh va Tran Ngoc Tam, 2018. Su qdét chinh
HOLDER cho bai toan toi wu. Tap chi Nghién ctru khoa hoc va Phat trién kinh te,
Truong Dai hoc Tay D6. 03: 148-156.

*Thac si Nguyén Hitu Danh, Khoa Co ban, Trieong Pai hoc Tdy Dé
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1. GIOI THIEU

Téi wu 1a mot chu dé& quan trong trong
toan hoc va c6 nhiéu ung dung trong
thuc té. Chinh vi vdy ma cac cha dé
nghién ctru vé bai toan ndy luén danh
duoc nhiéu su quan tdm cua cac nha
toan hoc trong nudc va trén thé gidi.
Trong bai bao nay, nghién ctu tinh dat
chinh cua bai toan téi vu dugc thuc hién
dé tim diéu kién nham dam bao cho cac
day nghiém xap xi luén dan dén nghiém
chinh x4c ciia bai toan ban dau. Can chi
y rang néu mot bai toan khong dat chinh
thi khong c¢6 ¥ nghia vé mit thuc té boi
vi cac mod hinh toan hoc hau nhu la
nhitng xap xi clia cac bai toan thuc té va
do d6 nghiém cua bai todn khong dat
chinh s& rat xa véi nghiém cta bai toan
ban dau. Nhu vdy, chu dé& vé tinh dat
chinh rat gan voi tinh 6n dinh nghiém
cua bai toan. Tinh dat chinh ctia mot bai
toan c¢6 thé hiéu theo hai hudng chinh.
Hudng tht nhat 1a dat chinh dugc gidi
thiéu boi nha toan hoc Hadamard
(Hadamard, 1902) va thuong duoc goi la
dat chinh Hadamard. Theo d6, mot bai
toan dugc goi la dat chinh Hadamard
néu bai toan d6 c6 nghiém duy nhat va
nghi¢m do6 phu thudc lién tuc vao dir liéu
cua bai toan. Hudng tha hai 1a dat chinh
do nha toan hoc Tykhonov dé xuét trong
(Tykhonov, 1966). Bai toan dugc goi la
dat chinh Tykhonov néu né cé nghiém
duy nhét, dong thoi moi day nghiém xap
xi déu hoi tu dén nghiém duy nhét nay
(Morgan and Scalzo, 2006). Khai niém

dat chinh HOlder duoc nha toan hoc
Bednarczuk dé& xuat va nghién ctru cho
bai toan t6i vu (Bednarczuk, 2007). Pay
12 mot van dé mdi co tinh Gtng dung cao
va dugc nhiéu nha toan hoc trong nudc
cling nhu trén thé gidi quan tdm nghién
clru.

Muc tiéu ctia bai bao nham st dung
cac gia thiét vé tinh 16i manh ctia ham s
thuc dé thiét 1ap cac diéu kién du cho sy
dit chinh ctia bai toan t6i wu tai diém
dang xét.

Trong Muc 2, chiing t6i1 trinh bay mé
hinh bai todn va nhéc lai mot s6 khai
niém co6 sir dung trong phan tiép theo.
Két qua chinh cua bai bao duoc trinh
bay trong Muc 3.

2. MO HINH BAI TOAN

Trong bai bao nay, néu khong c6 gia
thiét gi thém thi x,A va M la céc
khong gian dinh chuan. Cho Ac x la
tap con khac rong, K:A = A 1a mot
anh xa da tri co6 gia tri 16i va

f:AxM - K |a mot ham gia tri thyec.
Véi mdi (4,u)e A x M, ta xét bai toan
t6i wu sau:

(OP): min f(x,u). @

xeK (1)
Véimdi s>0 VA (A, u)e AxM, ta
ki hi€u tap nghi¢m Xép xi cua (OP) la
S(e,4,u), tae la:

S(e, 24, u)={XeK@A)|F(X,u)< f(y,u)+&VyeK(@A)}
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Trude hét, ta nhic lai mot sé khai niém
can thiét dugc st dung cho cac phan tiép
theo.

Pinh nghia 2.1. (Anh et al, 2012)
Cho f:x — R. Khido,
(@ f dugc goi la 1.-a- lién tyc
Holder tai x e x néu tén tai mot lan
can U cua x Sao cho
£ (x,) = F O] x, =%, [ vx,.x, eu.

(b) f dugc goi 1a 1-a- lién tuc
Holder calm tai x e X néu ton tai
mot 1an can U cua x Ssao cho

[f 00 - O] tx - x| . vxeu.
Vi du sau ddy chi ra rang tinh lién tyc

Hélder calm yéu that su so véi tinh lién
tuc Holder.

Vidu2.1.Cho f :[1,+0) > [1,+x)
duoc xac dinh nhu sau

Jx, x e @
f(x)=11
[x
Khi @6, f 1-1 lién tuc Holder calm
tai 1. That vay, véi mdi x e [1,+x), néu
x e @ thi
[t () - f@)]=]x-1,
vanéu x ¢ @ thi
[x -1

By

1
|t (x) - f(1)|:‘——1
X X

Nhung véi x =1, tdn tai cac day
{Xn}c Q F\[l,+oo) va {yn}c [1,+oo)\Q

e A N 1 ~ ~
hoituve x . Vi x = — nén f khéng
X

lién tuc tai x.

Cho hai tp con A,B = X , ta nhéc lai
dinh nghia vé cac loai khoang cach

d(a,B) = infd(a,b),

a d(a,b) b

a_d(@B)=infd@ab) [,

e(A,B)=supd(a,B),

be A

e(A,B)

H (A,B) = max{e(A,B),e(B,A)},

H(A,B) = max {e(AB), e(B,A)}

sup d(a,b).

aecA,beB

p(A,B) =
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b

B
A/“\
aU U
£=d(A,B) = sup d(a,b)

a€A beB

Pinh nghia 2.2. (Anh et al, 2013)
Cho K : A =2 A la mdt anh xa da tri. Khi
do,

(@ K duogc goi la 1.« - lién tuc HOlder
dbi voi khoang cach H tai 42 ¢ A néu
tdn tai moOt 14n cdn N ctia 2 sao cho

H (K (2).K(2,)) < |2, = 4,| v 2,4, e N.

(b) K duoc goi 1a I« - lién tuc Holder
calm ddi v6i khoang cach H tai 2 € A
néu ton tai mot 1an cAn N clia 1 sao
choH (K (2),K (1)) = |H,1 —IHD’,VA eN.

Néu ta thay H boi p trong (a) va (b)
thi ta c6 cac khai niém lién tuc Holder
va lién tuc Holder calm dbi v6i khoang
cachp .

Pinh nghia 2.3. (Anh et al, 2015)
Mot ham sé f:x » R dugc goi 1a 16i
trén mot tap 16i Ac x néu véi moi
X, X, € A Vate (0,1),

ftx, +@-t)x,)<tf(x)+(L-t)f(x,).

Pinh nghia 2.4. (Anh et al, 2015)
Mot ham so f:x > B duoc goi la
h - -16i manh trén mot tap 161 A < X
néu véi moi x,, x, € A VA te (0,1),

f(tx, + (L-1)x,) < tF(x,)+ @L- 1) F(x,) - ht(@-1)[x, - XzHﬂ.

3. SUPAT CHINH HOLDER CUA
BAI TOAN TOI UU

Trong muc nay, chdng toi trinh bay
két qua chinh cua bai bao, d6 1a tinh dat
chinh Hélder cua bai toan (OP) tai diém
dang xét. Vi su tdn tai nghiém cua bai
toan (OP) da dugc nghién ctru trong cac
bai bao (Chen and Graven, 1994; Kazmi,
1996; Lee et al, 1998; Peter et al, 2010)
nén ta gia sir rang nghiém cua bai toan
luén khac rong trong lan can cia diém
dang xét.

Pinh nghia 3.1 Bai toan (OP) dugc
goi 1a dat chinh Holder tai diém (4, i)

néu hai diéu kién sau duge thoa man:
@ s (0,/1_,;7) don phan tir;

(b) s lién tuc Holder calm dbi vai
khoang cach p tai (o,ﬂ_,ﬁ).

Pinh ly 3.1. Gid sir rang cdc diéu
kién sau dwoc nghiém dung

()K 14 1-a - lién tuc HOlder calm doi
voi khoang cach p tai 2, tire la ton tai
mét ldn cdn N cia 2 sao cho
p(K(2).K (1)) < |Hz—/1_Ha,v/1 e N;

(i) ton tai mét lan ¢gn U cua i sao
cho véi moi weU, f(, ) 1a h.p-loi
manh cting nhu m -5 -lién tuc HOlder
trong K (4);

(i) véi méi xeK(N), f(x,) la
n -y -lién tuc Holder calm tai u.
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Khi dé bai toan (OP) dat chinh Holder tai (4, ir).

Chirng minh. V&i moi x, € $(0,4,2) VAx e S (&,4, ), ta chi ra ring

(2n\r e (1)s 1
- x|l | — —ulr+] = - 0|s 2
e N L @)
Ta thay rang (2) thoa man néu x, = x .
Vi vay, chung ta gia st ralmgx0 £ X .
Vi XOESN(O,/'L,/I) Véxeé(s,ﬂ,,u),taCé
f(y. )= f(x,, ) 20,VyeK(1), 3)
f(z,u)- f(x,u)+e>20,Vze K(A). 4
Do K (1) 16inén 2% ¢ k (1)
Thay y = L% vao (3), ta duogc
(X, + X _) _
f| ——— |- f(x,,1)20. 5
L » uJ (Xq.2) ®)
T tinh 16i manh cia f suy ra
(X, + X _ 1 _. 1 _ 1
fL 2+ ,,ujs;f(xo,,u)+;f(x,,u)—zh”xo—x”ﬁ. (6)
Két hop (6) vai (5), ta dugc
1 _ _
;h”xo—x”ﬁs f(x, )= f(x,, ). @)
Thay z = >~ vao (4), ta dugc
(X, + X 3\ (8)

,,uJ— f(x,u)+e20.

fLZ

Tt tinh 16i manh cia f tasuyra
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Vo1 1
fL ; ,ngzf(xo,y)+;f(x,,u)—zh”xo—x”ﬂ.
Két hop véi (8), ta duoc
%h”xo—x”ﬁ < f(xpou)- fF(xu)+e.

Tir (7) va (9), ta duoc

o = x| < (£ i) = £ m))+ (1 (Rgom) = £ (x007)) + 2
Str dung tinh Holder calm cua f tai 4 trong (iii), ta c6
ol -l < 20l - 7l
Suy ra (2) dugc ching minh.
Bay gio ta ching minh rang véi moi x e 5(0,1_,;7) Va x, e SN(O,A,E) thi

1
(m2*1° s

- 7l (25 -

(9)

(10)

Néu x, = x thi (10) hién nhién ding. Vi vay, ta gia st rangx, = x . TU gia thiét

(i), ton tai x, e K (1) VA x, € K (1) $a0 cho

a

- x<t]r-7

a

||x0— x2||s IH& —

Vi x va x, la nghiém cua (OP), nén
f(y,u)-f(x,u)=0,VyeK();
f(z,u)- f(x,,)=20,VzeK(A).

N - N Ne A , X_+X —
VI K (2) va K (4) 101 nén ta co e K(4).
2

X + X,

Thay y = vao (13) va z = x, vao (14), ta duoc:
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f(x,u)— f(x,,u)=0.

Mit khéc, tinh 10i manh cia f cho ta

“nlx, - = ggf(xo,;pgf(z,m_f(xo ;J
Cong (15) voi1 (17), ta dugc
1 1 _. 1 _ (X + X, _) [XO+Y_\
Zh”XO—X” S;f(xo'ﬂ)_;f(x'ﬂ)"'fL ,uJ L ,yJ.
Nhan (18) véi 1 va (16) voi % roi cong lai, ta duoc
Zhx, - %] <=t (x ﬂ)_g (%, i) f(“zxz ;J_f(“;x ;}

1 Ty 1 —||6 |;-‘:—X2 X0+X_|
—h”xo—x” <—m||x1—x|| +m -
4 2 | > |
1 T 1 5
<=mx, - x| + =m]x, - x,||
1 5 2 0
2 2

Két hop (19) véi (11) va (12), ta duge

1 —||1# 1-6 , 6
—h”xo—x” <m2

tur day ta suy ra (10).
Ta thiy ring, v6i moi X e S~(0,/1_,;7) Va X e g(s,ﬂ,y),
e =5 < fbx = o [+ [lx = 5|

Do do,
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~ - - ( 3-5 5\%
p(S(O,/l,,u),S(g,/'t,y))SLmzh : J

tirc 1a s HOlder calm tai (0,2, ).

Cho g:O,ﬂ,:/l_ va u=pu thi bat
dang thirc trén cho ta duong kinh cia
s (0,4, /) bing 0 va do d6 n6 don phin
tir. Vay bai toan (OP) dat chinh Holder
tai diém (4, ir). u

4. KET LUAN

Bang cach s dung cac gia thiét vé
tinh 16i manh, chung t6i da thiét lap
thanh cong cac diéu kién da cho sy dat
chinh Holder cta bai toan (OP) tai diém
dang xét, dap tng muc ti€u da dat ra.
Cac két qua dat duoc rat c6 y nghia
trong toan hoc tng dung, nhat 13 céc tién
doan trong nhitng quy trinh vat 1y. Néu
bai toan dang xét dat chinh thi ching ta
khong phai lo ling vé nhiing 18i nho
trong qué trinh do dac, qué trinh co thé
tao ra nhitng sai sot 1on trong tién doan.
Bén canh d6, cac két qua trong bai bdo
c6 thé dugc mé rong nghién ciru cho cac
bai toan quan trong trong t6i wu nhu bai
toan bat dang thirc bién phén, bai toan
can bang. ..
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ABSTRACT

In this paper, we study optimization problems in normed spaces. Firstly, we propose the
notion of Holder wellposedness for such problems. After that, by using strong convexity
assumptions and Holder camlness continuity of constrained map and objective function, we
establish sufficient conditions of the Hdélder wellposedness for the reference considered
problems. Our approach is different from the existing ones in the literature, and hence the
obtained results are new and applicable for the cases where previous results were still
limited.

Keywords: Optimization problem, strong convexity, Holder wellposedness.
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