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ABSTRACT

The article studies sufficient conditions for Hdélder parametric error
bounds of lower semicontinuous functions in metric and Asplund spaces.
These conditions are presented in terms of primal and dual space
elements. The main tools of our analysis are the Ekeland variational
principle and Fréchet subdifferential sum rule in Asplund spaces. The
established results are applied to study sufficient conditions for the
Halder metric regularity property of set-valued mappings.

TOM TAT

Trong bai bdo nay, dé tai dwoc nghién ciru la cdc d‘léu kién du cho cdc
ham nira lién tuc dudi cé cdn sai Holder chira tham s6 trén khong gian
métric va Asplund. Cac diéu kién duoc trinh bay dudi dang cac phan tir
trén khong gian nén va khong gian doi ngau. Cong cu chinh cia nghién
ciru nay la nguyén 1y bién phéin Ekeland va quy tdc tong cho duwdi vi phdn
Fréchet trén khong gian Asplund. Cdc két qua nay dwoc ding dé nghién
cibu diéu kién di cho tinh chinh quy métric Holder cua anh xa da tri.

1. GIOI THIEU

Viéc nghién ciru can sai s6 xuat phat tir viéc van

Can sai s6 cung cip thong tin vé can trén cua
khoang cach gitta mot diém véi tap nghiém cta bai

dung céc thuat toan dé giai cac bai toan ti uu hoa
bing may tinh. Trong truong hop tong quat, cac
thuat toan nay thuong khong tra vé mot nghiém
chinh xéc, vi du nhu thuét toan phép chiéu luan
phién dé tim phan tir thudc phan chung cua hai tap
hop. Do @6, khi vong 1ap ding lai tai mot budce nao
d6 va tra vé mot diém, thi mot thong tin rat quan
trong ma mady tinh can biét 1a diém do co “tot” (tirc
1a c6 gan tap nghlem) hay khong dé dua ra quyét
dinh cho vong lap ké tiép.
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toan t6i wu. Ty theo cdu tric cua bai toan dang xét
ma tap nghiém c6 thé 1a mot da dién dwoc biéu dién
boi hitu han cac bat dang thic tuyén tinh, hay tong
quat hon, 1a tap nghiém cua céc bai toan t01 uu phi
tuyen khong tron va khong 16i. Thong tin vé can sai
s6 hoan toan c6 thé kiém soat duoc, d6 1a vi viéc uge
lugng cho céac can trén ctia khoang cach tir mot diém
dén tap nghiém thi co thé thuc hién duoc, trong khi
viéc tim duoc chinh xac tip nghiém cua bai toan t6i
vu tdng quat noi chung 1a rat khé. Chinh vi vay, ly
thuyét vé can sai s6 dugc ung dung rong rai trong
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t6i wu hod: bai toan v& do nhay (Jourani, 2000), bai
toan vé danh gia toc do hdi tu cua cac thuat toan
(Dao & Phan, 2019).

Khai niém vé can sai s6 dugc d& xuat boi
Hoffman (1952). Téac gia da chirng minh dugc su ton
tai can sai s6 tuyén tinh toan cuc cho cac ham sb
affine trong khong gian hitu han chiéu.

Trong viéc nghién ctru cac diéu kién du cho can
sai s6 ctia ham thyc suy rong, c6 hai huéng tiép can.
Hudng thi nhat 1a gia sir tap nghiém cua bai toan
thoa man mot sb tinh chat cho trude nhu: diéu kién
Slater, diéu kién bi chan, diéu kién Abadie va mot
s6 diéu kién khac (Pang, 1997). Huéng th hai la
khao sat cac diém nam bén ngoai tap nghiém. Cong
cu chinh dé nghién ciru bai toan dang nay la ly
thuyét vé Giai tich bién phan hién dai. loffe (1979)
da van dung Nguyén Iy bién phan Ekeland (1974)
va quy tic tong chinh xac cho cac dudi vi phan
Clarke dé dwa ra cac két qua vé su tdn tai can sai s6
toan cuc cho ham lién tuc Lipschitz dia phuong
trong khong gian Banach.

Céch tiép can trén cua loffe 1a hoan toan dua trén
chu truc cua khong gian dbi ngau. Azg et al. (2002)
da dua ra mot hudng tiép can méi vé viéc thlet lap
diéu kién du cho can sai s6 trén khong gian nén. Cu
thé, cac tac gia da khai thac cdu tric ciia khong gian
métric thong qua khai niém d6 doc dugc dé xuat boi
De Giorgi et al. (1980). So véi diéu kién du trén
khong gian dbi ngau, didu kién du trén khong gian
nén yéu hon va thuong dé kiém tra hon. Trong
truong hop ham sb dang xét 1a ham 16i trong khong
gian dinh chuin, thi hai diéu kién trén 1a tuong
duong.

Viéc nghién ctru can sai s6 chira tham sb trong
truong hop tuyén tinh dwoc d& xuat bsi Jourani
(2000). Cu thé, Jourani di dua ra cac diéu kién du
trong khong gian dbi ngiu bang cach ap dung
nguyén 1y bién phan Ekeland va quy tic tong chinh
xac cho cac dudi vi phan trong khong gian Banach.
Céc tham sb trong mé hinh nay dugc xem nhu cac
dai lugng nhiéu. Do d6, can sai s6 chia tham sé
déng vai tro quan trong trong viéc nghién ctu toc do
hoi tu cta cac thuat toan dung dé giai bai toan toi wu
voi dit liéu nhiéu.

2. KIEN THUC CHUAN BI

Trong bai bao nay, X la mot khong gian métric
hoic dinh chuan véi khoang cach dugc ki hiéu trong
tng 1a d(-,-) va ll-ll, Y 1a mot tap khac rong Khong
gian d6i ngau caa khong gian dinh Chuan X duoce ki
hiéu 1a X*. Ta ki hiéu Bs(x) cho hinh cdu mé tam x
v&i ban kinh § > 0 va B* cho hinh cAu don vi mé
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trong khong gian d6i ngau. Tap hop cac s thyc va
tap hop s6 thuc suy rong duogc ki hiéu lan luot 1a R
va Ry == R U {+00}. Cho truéc a € R, ta ki hiéu
a,: = maX{O, a}.

Anh xa da tri F: X =3 'Y giira hai tap hop X, Y la
mot anh xa ma trong d6 véi moi x € X, ta xac dinh
F(x) 1a mot tap con cua Y. Mién hiru hiéu va db thi
cua F dugckihiéuladom F: = {x € X | F(x) # @}
va gph F:={(x,y) €XxY |y € F(x)}. Anh xa
nguoc cua F duge xac dinh bsi F71(y):={x € X |
y € F(x) véi moi y €Y. D& thady domF~! =
F(X).

Cho Q la moét tap con cia khong gian métric X,
khoang cach tir x € X dén Q dwoc dinh nghia la
d(x,Q): = inf,cqd(u, x), va ta quy uéc d(x, @) =
+00. Cho ham thyc suy rong f: X = R,,, mién hitu
hiegu cia f dugc ki hiéu la domf:=
{x €X | f(x) < +o0}. Ham sé f duoc goi 1a nira
lién tuc dudi tai x € domf néu liminf f () 2 f (2).

Bé aé2.1

Cho X 1a khong gian métric, f: X - R, vax €
domf. Ham s6 f nira lién tuc dudi tai x khi va chi

khi lilrln_)iilff(u) = f(x).

Chirng minh

Theo dinh nghia cua liminf, ta ludn c6
f(x) = liminf f(u). Két hop véi tinh nira lién tuc
u-x .
dudi cua f tal x, ta c6 dieu phai ching minh.
Bo dé 2.2 (Ekeland, 1974)

Cho X la khong gian métric du, f: X - R, 1a
ham pra lién tuc dudi trén X, x E‘X, e>0val>
0. Néu f(x) < infyf + €, khi d6 ton tai £ € X thoa:

(i) d&x,x) < 4

(i) fF&®) = f(0);

@iii) f(w) + (¢/Dd (W, %) = f(%), Vu € X.
Dinh nghia 2.1 (Kruger, 2003)

Cho X 1a khong gian dinh chuén, f: X - R,, va
x € domf. Duéi vi phan Fréchet cua f tai x, dugc
ki hiéu 1a 87 f (x), 1a tap hop tat ca cac phan tir x* €
X* thoa

JW - fE@) - u—x

limin
lu—xI

x—»x

> 0.

B dé 2.3 (Kruger, 2003)
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Cho X la khong gian dinh chuan, f:X >Ry va
x € domf. Néu x 1a mot diém cuc tiéu dia phuong
cua f thi 0 € 97 f (x).

Bo dé 2.4
Cho (X, II-Il) 1 khong gian dinh chuan. Khi do:
(@07 Il (0) = {x* € X | Ix*Il < 1};

(i) 0NN () ={x"eX | {(x"x)=lxI,
[lx*ll = 1} néux # 0.

Chieng minh

(i) Xem chang minh cia Vi
(Mordukhovich & Nam, 2014).

(if) Xem chung minh ctia Vi du 3.2.7 (Lucchetti,
2006). ]

Nhan xét 2.1

du 2.38

Do ham khoang cach trong khong gian dinb
Chuén 1a ham 161, nén dudi vi phan Fréchet trong B6
de 2.4 duoc hicu theo nghia dudi vi phén trong Gidi
tich 16i.

B dé 2.5 (Kruger, 2003)

Cho X 1a khong gian dinh chuan, f:X — Ry,
x € domf val > 0.Khid6 dF Af (x) = 107 f(x).

Dinh nghia 2.2 (Phelps, 1993)

Cho X 1a khéng gian Banach. Khi d6 X 1a khong
gian Asplund néu moi ham 16i lién tuc trén mot tap
16i m& déu kha vi Fréchet trén mot tap con trii mat
Cua no.

Mot 16p cac khong gian Asplund c6 nhidu ng
quan trong la khong gian Banach phan Xxa (vi du
khong gian Hilbert).

B dé 2.6 (Fabian, 1989)

Cho X 1a khong gian Asplund, f;, fo: X = R, va
x € domf; Ndomf,. Néu f; la ham lién tuc
Lipschitz va f, 1a ham ntra lién tuc dudi trén mét 1an
can caa x. Khi do véi batky x* € a7 (f; + f,)(x) va
£>0, tOn tai x5,%, €EX VoI ||x; —x|| <& va
Ifi(x;) — fi(x)]| < & (@ =1,2) thoa

x* € 0F fi(xy) + 87 f,(x,) + eB*.

Dinh nghia 2.3 (De Giorgi et al.,1980)
Cho X 1a khong gian métric, f: X - R, vax €

domf. Do déc cua f tai x la
() — fls
VFf|(x) = limsup ————.
| fl( ) u—»x,u:tl:))c d(u; X)
Nhén xét 2.2
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(i) B9 ddc cia ham s6 tai mot diem cho ta biét
toc do thay doi nhanh nhat ctia ham s6 tai diém do.
(i) Néu f 1a ham kha vi Fréchet trong khong
gian di[]h Chuép X, thi @6 doc cua ham so t?i mot
diém bang chuan cua toan tir dao ham tai diém do,
tae 1a |VF[(x) = [[VF (.
(i) Néu x 1a diém cyc tiéu dia phuong cta ham
s6 f thi |[VF|(x) = 0.

Ménh dé 2.1 (Cuong & Kruger, 2022)

Cho X 1a khong gian dinh chuan, f: X — R, va
x € domf. Khi do:

(i) [Vf1(x) < d(0,0"f(x)). Bang thic xay ra
khi f 13 ham 16i.

(ii) Néu X 1a khong gian Asplund va f 1a ham
ntra lién tuc duéi tai x thi

[VFI() = llmSUP d(O o f(x)).
u-x,f(w)-

Dinh nghia 2.4

Cho X 1a khong gian métric, Y 1a tap khac rong,
f:XxXY >R, va (x,y) €domf. Py doc riéng

phan coa f theo x tai (xry) la
[f(x,}’) - f(u,)’)]+
V. fl(x,y) = limsu
! fl ( y) u—>x,u:£c d(u, x)
Pinh nghia 2.5

Cho X 1a khong gian dinh chuan, Y 1a tap khac
rong, f:X XY - R, va (x,y) € domf. Dudi vi
phan Fréchet riéng phan cua f theo x tai (x, y), duoc
ki higu 1a 8% f(x,y), 1a tap hop tat ca cac phan tir
x* € X* thoa

fWwy)—foy) -

(x,u—x)>0.
lu—xI

liminf

u-x

Nhan xét 2.3

Trong Dinh nghia 2.4 va 2.5, véi y cho trudc,
néuta dat g(-): = f(-, y) thi

[Vgl(0) = Vo f1(x,y) va 87g(x) = 051 (x, ).

Do d6 d6 doc riéng phan va duéi vi phan Fréchet
riéng phan thoa man tat ca cac tinh chat cia d¢ doc
va dudi vi phan thong thuong.

B6 @& 2.7

Cho X 1a khong gian métric, Y 1a tap khac rdng,
f:X XY >Ry, (x,y) €domf véi f(x,y) >0,
f(,y) 1a mot ham ntra lién tuc dudi tai x va g > 0.
Khi do:

IV f 90, y) = qf 771 G IV f 1 (x, ).
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Chitng minh

Néu x 12 mot diém cuc tiéu dia phuong cua ham
£(-,y) thi x ciing 1a diém cuc tiéu dia phuong cia
ham  f9(,y), va do d6 |V,f9(x,y) =
IV fl(x,y) = 0. Gia st x khong la diém cuc tiéu
dia phuong cua ham f(-,y). Do ham sé f(-,y) la
nira lién tuc dudi tai x, nén theo B6 dé 2.1 ta co:

liminf f(u,y) = f(x,y).

UDXUFX
Khi do
fq(x'Y) —fq(u,)’)

Ve f91(x,y) = limsup

U-XUEX d(u,x)
— limsu flxy) — f1(wy)
B u—>x,u¢g d(u, x)
FW)<f(x)
= lim su fq(x'y)_fq(u'y) f(x:}’)—f(u:}’)
u—>x,u¢g d(u, x) ' d (u, x)
F)Tf(x)
— . f(x;J’)_f(uJ’)
=qf71(x,y) limsup —————=
af ( y) u—>x,u¢2 d(u, x)
= qf T oIV f1(x, ). =

B6 dé 2.8

Cho X 1a khong gian dinh chuan, Y 1a tap khac
rong, f: X XY - R, (x,y) € domf véi f(x,y) >
0, f(-,y) 1a m6t ham nira lién tuc duéi tai x va q >
0. Khi do:

0% fA0e,y) = af 17 (x, )05 f (x, ).
Chieng minh
bity: = liminf,_, f(x + u,y). Theo tinh nta

lién tuc dudi cia ham (-, y) tacoy = f(x,y). Lay
x* € X*. Do f(x,y) > 0,nén ta cod

flx+uy) = f106y) — qf 77" (x, y){x*,u)

liminf
u—0 Ml
= liminf fl0c+u,y) = f900,y) — qf 17 (x, y){x*, u)
u-0 Tl
fx+uy)=>f(xy)
_ q—1 P f(x+u,y)—f(x,y)—(x*,u)
=qf" (x,y)liminf Tl

Do d6 x* € 9 f(x,y) khi va chi khi
qaf T (x,y)x* € of f9(x,y). B6 dé dugc chung
minh xong. [ ]

Dinh nghia 2.6

Cho X 1a khong gian métric, f: X - Ry, X €
[f <0]: —{xeXIf(x)<0}vaq>0 Ham sb
f duoc goi 1a c6 can sai sb bac q tai ¥ € X néu ton
tai 6 > 0 vat > 0 sao cho
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d(x [f < 0D < £ (),
Véi moi x € Bg(X).

Néu 8§ = 400, hay Bg(X) = X, thitanoi f c6 can
sai $6 toan cuc. Nguoc lai ta néi f ¢6 cén sai s6 dia
phuong tai X. Néu g = 1, tandi f ¢6 can sai so tuyen
tinh. Néu q # 1, tanoi f ¢6 céan sai so6 (Holder) bac
q.

Pinh nghia 2.7

Cho X 1a khong gian métric, Y 1a tap khéac rong,
fiXXY >R, x€X thoa f(x,y) <0 voi moi
y €Y vaq>0.VSsimdiy €Y, tadinh nghia

[fy <0]:= {x €X]|f(x,y) < 0}.
~ Ham sO f duoc goi 1a ¢6 can sai sb bac g tai x
néu ton tai T > 0 va § > 0 sao cho
wd(x, [f, < 0]) < £1 (e ),
v&imoix € Bs(x) vay €Y.
Nhén xét 2.4
(i) Khai niém can sai s6 trong Pinh nghia 2.7 tr&
thanh khai niém cén sai s6 trong Pinh nghia 2.6 khi
Y ={y}

(i) Trong truong hop g = 1, khai niém can sai
SO trong Dinh nghia 2.7 tr¢ vé khai niém dugc dé
xuat bai Jourani (2000).

3. PIEU KIEN PU CHO CAN SAI SO
HOLDER CHUA THAM SO

Trong xuyén sudt muyc nay, ta gia sir X 1a khong
gian métric, Y 1a tdp khacrong va f: X X Y = R..

Ménh dé 3.1

Cho (x,y) € domf véi f(x,y) >0, f(,y) la
ham ntra lién tuc dudi tai x, Tt > 0 va g > 0. Néu

af Tt wNI%flwy) = T,
v&i moi u € X thoa
fwy) < f(x,y), dw,x) < d(x[f, < 0]),
thi
Td(x, [fy < 0]) <
Chirng minh

fa0x, y).

Ta chang minh bang phan chang. Gia s
filx,y) < Td(x, [fy < 0]) Chon 7 €(0,7) sao
cho fa(x,y) < £d(x, [f, < 0]). Ap dung B6 ¢ 2.2
cho ham nira lién tuc dudi f7(-,y) tai x Vvéi € =
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td(x,[f, < 0]) vad =d(x,[f, <0]), tasuyratdn
tai i1 € X thoa:

(i) f@y) < £y,
(i) d@x) < d(x[f, <0]);
(i) 1@y < fl(wy) +2d(@,u),Yu € X.

Tur (i) ta duoc 4 € [f, < 0] hay f(@,y) > 0.
Két hop véi (i) ta ¢6 0 < f(&,y) < f(x,y). Trong
(iii), Iay infimum hai vé cua bat dang thie trén tap
[ v < ], ta duoc fI(d,y) < rd(u, [fy < O]) Do
do

fi@y) <td(a[f, < 0]).

Ta c6 f1(-,y) 1a him nira lién tuc dudi (vi ham
hop ctia ham lién tuc @(t): = t9 (t € R) va ham nira
lién tuc dudi  f, (., y)) Do d6 fl(uy)=
fi(w,y) > 0 véimoiu gan 4. Bét dang thic trong
(iii) dugc viét twong duwong dudi dang

fr@y) - fwy) _
d(d,u)

A

<7

v6i moi u gan @ va u # 4, hay |V, f9|(,y) <
T. Ap dung Bo6 dé 2.7, ta duoc

af It @VIVSfI@y) <t <z
Bé}t dang thiic cudi cling mau thuﬁn Véi gia thiét
ban dau. Ching minh dugc hoan tat. m
Pinh ly 3.1

Cho X la khong gian métric da, ¥ € X, T > 0,
6 >0vaqg>0.Giasx f(-,y) 1a ham nira lién tuc
dudi trén X va f(X,y) < 0 v6i mdi y € Y. Néu véi
moiy € Y, taco

af it NSl y) 2 T,
v6i moi x € B (%) thi
Td(x, [fy < 0]) < ff(x,y),
vOimoi x € Bsjp(X) vay €Y.
Chirng minh
Ta chirng minh bang phan chang. Gia sir ton tai
X € Bs/,(x) vay € Y sao cho

£ y) < 7d(x,[f, < 0]).

Khi d6 f(x,y) > 0. Theo Ménh dé 3.1, ton tai
i € X thoa d(@,x) < d(x,[f, < 0]) < d(x, %) sao
cho

af T @IV fI(@,y) < T
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Diéu nay trai voi gia thiét vi &t € Bg(%). That
vay:
d(, %) < d(f,x) + d(x, %) < 2d(x, %) < 8.
Chang minh duoc hoan tat.
Hé qua 3.1

Cho X 1a khong gian métric du, ¥ € X, va q >
0.Gia st f (-, ¥) 12 ham ntra lién tyc duéi trén X va
f(x,y) <0vsimoiy €Y. Neu

inf liminf ¢ f 971 (x, )|V, f|(x,y) > 0,
YEY Xx-X

thi f ¢6 can sai s6 dia phuong bac q tai x.
Ménh dé 3.2

Cho X 1a khong gian Asplund, (x,y) € domf
v6i f(x,y) >0, f(,y) la mot ham nira lién tuc
duéi trén X, T > 0vaq > 0. Neu

af it wlx*ll = 7,
voi moi u€ X thoa llu—xl<d(x[f, <
0]) vax* € 05 f(u,y) thi
d(x, [fy <0]) < fix,y).
Chitng minh
Ta chung minh biang phan chimg. Gia sir
fi(x,y) < 7d(x,[f, < 0]). Theo Ménh @& 3.1, ton
tai € X thoa ||& — x|| < d(x,[f, < 0]) va
af @ VIVSfI@,y) <.
Chon 7 € (0, 1) sao cho
qu_l(ﬁ»y')lvxfl(ﬁr}’) S ‘E-

Theo Dinh nghia 2.4 ctua d6 déc riéng phan, ta
duoc:
qf @@ y) < qf @y f(wy)
+ tllu — 4|
v6i moi u gan @1. Bat dang thic trén twong dwong
véi k() < h(u) voi moi u gan 4, trong do:
h(u) = qf 7' (@, y)f(w,y) + tllu — 4], vu € X.
Ap dung B6 dé 2.3, ta dugc:
0€d"(qf i ' @yfC,y) + 1l
—1t]|) (). Chon & > 0 thoa
e <d(x[f, <0]) —d@x).

Theo B d& 2.6, ton tai £, %' € B.() va
x* €0 F(,y)(&), x €taF N a—I (&)
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thoé_)lf(fc, V) —f@,y)| <evallx*+ x|l <e. Trong muc nay, ta gia su X vaY la hai khong
Theo B6 dé 2.4, ta co llx"™|l < . Ngoai ra, gian métric, F: X 3 Y la mdt anh xa da tri va
I2—xU<HR—al+la—xI (%,7) € gph F.

<etld—xl<d(x[f, < 0D,

Pinh nghia 4.1 (Cuong & Kruger, 2021)
va Anh xa da tri F duoc gqi lé‘ ¢6 tinh chinh quy
Lo . métric bac g > 0 tai (X,y) néutontait > 0vad >
af Tt @x <t +e<rt. 0 sao0 cho
Bt ddng thirc cudi cung méu thudn voi gia thiét td(x, F1(y)) < d(y, F(x)),
Ching minh dugc hoan tat. = e N _
vGi moi x € Bg(x) vay € Bs(y).
binh Iy 3.2 Ménh dé 4.1
Cho X la khong gian Asplund, ¥ € X, T > 0,

§>0vaq>0.Giast f(-,y) la ham nira lién tuc

ChoyeYvaf(x,y):=d(y F(x))véimoix €
duéi trén X va f(%,y) < Ovoimdiy € V. Néuvsi  X-Khido [f, <0 =F(y).
moiy € Y, taco Chitng minh
af " e llxll = 7,

Ta co:
v6i moi x € Bs(x) va x* €dff(x,y) thi
wd(x, [f, <0]) < f1(x ),

vOimoi x € Bsjp(X)vay €Y.

[f, < 0] = {x € X|f (x,y) < 0}

={x eX]d(y,F(x)) < 0}
Chirng minh = {x € X1d(y,F(x)) = 0}
Ta chtng minh bang phan ching. Gia sir ton tai =F (). u
X € Bs/,(X) vay € Y sao cho: Hé qua 4.1
fi(xy) < wd(x, [f, < 0]).

Cho X la khong gian métric da, t> 0, § >

0va g > 0. Giasu (¥,y) € gphF vad(y,F(")) la
ham ntra lién tuc dudi trén X v6i mdi y € Bj ), (¥).
Néu voi mdi y € Bs /2 (), ta co:

qd® ', FDI%d(y, F()l(x, ) = T,
. ) V6i moi x € Bs(x) thi

biéu nay trai voi gia thiét vi &t € Bs(x). That

vay:

Theo Ménh dé 3.2, tdntai it € X véi | &t — x II<

A, [fy <0 <|lx—xl va x" € off(1,y) sao
cho

af it @ ylxrll <z

wd(x, F~1(y)) < di(y,F(x)),
la—xN<la—xll+lx—xI voimoi x € B, (%) vay € Bs/»(¥).
<2lx—xI<é. Chéng minh

Chung minh duoc hoan tat.

Ap dung Dinh 1y 3.1 véi f (-, ¥): = d(y, F(*)) va
Hé qua 3.2

Y:= 36/2 (:)_/') |
Cho X 1a khong gian Asplund, ¥ € X,va q > 0. HEqua 4.2

Gid s f(-,) la ham ntra lién tyc dudi trén X va Cho X la khong gian Asplund, T> 0, 6§ >
f(x,y) <0 véimoiy €Y. Néu

0va g > 0.Giasu (%,y) € gph F va d(y, F(-)) la
inf  liminf  qf7(x,y)|lx*] > 0, ham nira lién tuc dudi trén X voi moi y € Bs/, (7).
YEY x> x* €0k f(x,y) Néu véi mdi y € Bs,,(¥), ta co:
thi ham s f ¢ can sai s6 dia phuong tai X. qd? (y, F)lx*|| = T,
4. TINH CHINH QUY METRIC HOLDER
CUA ANH XA PA TR]

voi moi x € Bs(X) vax* € dfd(y, F(x)) thi
td(x, F71(y)) < d(y, F(x)),

véimoi x € Bs/, (%) vay € Bs/p ().
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Chitng minh
Ap dung Pinh 1y 3.2 véi f(-,y) = d(y,F(-)) va
Y:= BS/Z()_/) |

5. KET LUAN

Noi dung nghién ciru cta bai viét da dwa ra dugc
cac két qua vé diéu kién du cho ham sb thuc suy rong
¢ can sai so Haolder trong khong gian métric va
Asplund. Céc diéu kién nay dwoc phat biéu dudi
dang d6 dbc va dudi vi phan Fréchet. Cac két qua vé
can sai s6 Holder ¢6 chtra tham sb dwoc ap dung dé
thiét lap diéu kién du cho tinh chinh quy métric
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