TAP CHI KHOA HOC TRUONG PAI HOC HONG PUTC - SO 67.2023

KHOI PHUC VA XAP Xi HAM SO TUAN HOAN BANG
PHUONG PHAP THiCH NGHI TRONG KHONG GIAN BESOV
VOI PO TRON HON HQP

Nguyén Manh Cuwong!
TOM TAT
a

Cho lép cac ham so nhiéu bién cé d@é tron hén hop thugc khdng gian Besov "~ P4 voi

“ &,(Us s, N
ae Z+, ching ta nhdn duoc cdac danh gia tiém cgn cua entropy ”( Pe Lq)vd do day phi

thuyén pn(Ugﬁ, Lq) théng qua gid chiéu. Ching ta ciing danh gid tiém Cdn cdc phiong phdp
khdi phuc thich nghi béi cac tdp hop hiiu han diroe do bang lue lwong hodc gid chiéu cia ching.

Tiur khoa: Khong gian Besov, xap xi phi tuyén, gia chiéu.

1. PAT VAN BE
Chng ta s& nghién ctru phuong phap khéi phuc thich nghi cho 16p ham sé tuan hoan

a _ d
thuse khong gian Besov Brovsi &= (B@r8) s wee o huse R | do do ta dung da
thirc lugng giéc 1a cdng cu dé xay dung phuong phap khoi phuc va xap xi cho 16p ham sé
nay. Trong [1] GS. Pinh Diing da nghién ciru khdi phuc va xap xi ham sé bang gia chiéu

)
va luc luong cua tap hop cho 16p ham sb thuoc khéng gian Besov Boo kni

&= == =T Trong [2] tac gia dd nghién ctru va dat duoc két qua cho trudng hop
O<e=a=a,=..=a,=a,,,<4a,,,<..<a,,0<s<d -1

S+1 S+2 —

. Trong bai bdo nay, chung ta
a HE—-— ,
cling xét bai toan trong khong gian Besov Boo nhung voi % (I =1..d ) 14 cac so tu nhién,
vi vay cach chung minh céc két qua 1a tét hon so voi [1][2] bang céch sir dung thém kién
thirc vé nghiém ciia phuong trinh Didphang.
Chling ta xay dung dugc phuong phap phi tuyén thich nghi, dong thoi danh gia tiém can
a

duoc tée do hoi tu qua céc do day entropy " (U .6’ Lq) va do day phi tuyén p, (U2, L,) va
céc dai lugng khoi phuc thich nghi khéc nhu " CHARACHAY. (xem [3][4]).

Ky hiéu A(f)< Bn(f)néu A‘(f)SC'B”(f), & day C 1a mot hing sé doc 1ap
voi Nva T A =B(F) o A(T)<B,(f) , B.(f)<A(f)

ude lugng tiém can sau:

.Khi d6 ta co cac

! Khoa Khoa hoc Ty nhién, Truong Pai hoc Hong Pirc; Email: nguyenmanhcuong@hdu.edu.vn
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6 U3, L) = p,U3, L) =<n"(logn)">¥?,
e,Us, L) =1 (U3, L) =<n"(logn) "2,

Truong hop thanh phan caa véc to a la cac sb hitu ti, ta cling nhan duoc két qua
tuong tu bing cich quy ddng miu sé chung céc & khi do ta dua vé truong hop thanh phan
cua véc to @14 cac s tu nhién da xét & trén.

Pinh nghia 1. Ham sé tuin hoan trén R c6 chu ky 27 theo ting bién duoc dinh

T¢:[0,27]'

nghia nhu ham sé trén hinh xuyén d chidu Vi cac diém mat ddng nhat.

\ NP L (TY)
Pinh nghia 2. Cho f la mot ham so6 tuan hoan thugc khéng gian q( )e la tap con

bat ky cua [d] =4 2""d}toé\n tur sai phan bac (I, ) cia ham so nhiéu bién xdc dinh trén
le
T ki higu 12" va duge xéc dinh bsi
A =TT A7 =1,

ice
Al . .
& diy toan tir ~ M la todn tir sai phin twong ung véi ham so khi xem f la ham s6 mot
bién cua bién X véi cac bién con lai cé dinh. Dit
e . le d
of (f.t), = sup |A°f Hp,t eT

[y |<t; ice

1a modun tron hén hop bac (1, €) cua f . Dic biét,
o (f.1), :Hf [, .

1< p<oo,0<f<oo,a=(a,a,..,3,)

eR® . A , 2
Cho *. Chung ta xay dung nua chuan

|f

., feL (T
o cua ham so P ( ) nhu sau:

[[ {Hti—ai o (f ,t)p}g Htﬁdt}w 0 <,

iee ice

Ba,e '_

) sup{Hti‘a‘a)f(f,t)p}, 0=

= L

a a

A U XY A PR B
Kihiéu ~P?1a hinh cau don vicia P?.

2. BIEU DIEN LUONG GIAC QUA GIA TRI LAY MAU

Trong phan nay ching ta s& biéu dién mot ham sb tuan hoan c6 do tron hdn hop
A
thuoc khong gian Besov Bpﬁ’thémh chudi cac da thirc luong giac va chimg minh dang thuc
twong duong chuan. Pinh nghia sau day c6 thé xem trong [2].

m _ m ,
Pinh nghia 3. Cho 0 < P =% ta dinh nghia 1% 1a khong gian day X = et cae s
thuc véi chuan
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=[S )

m m
véi chuan max khi P =%, Ching ta ky hiéu B, la hinh cau don vi trong Iy va

X,

&=1{e }k=1lé mét co s& chinh tic trong Iy
felL (T : , - -
Cho @ € p( ) nhu da biét, f(k) la hé so Fourier thir k cua f véi lspso

cho KEZ% pa T ={sezt:[ 27 <l <2 j=1
keZ’

cia 2 € R, . Cho * ching ta dinh nghia toan tir O nhu sau

=3 1(5)e

seR,

Tu dinh ly Littlewood-Paley (xem [5]) v6il < p < oo, ta c6 dang thic

~[(zwor]

p

Chng ta nhac lai twong duong chuan sau dy (xem [1]): Cho 1<p <oy f<oo , khi do

" N (1)
I, <[ Z L) )

truong hop @ =thi vé phai ding thirc trén duoc thay bang supremum.

) d}, o day ] 1a phan nguyén

Cho sb nguyén khéng ém m, nhan de la Vallée Poussin Vi bac m duoc xac dinh nhu sau:

ot sm mt/2)sin(3mt/2
m : 2 Z D ( ) ( )’
3m?sin’(t/2)
— z elkt
& dy KM |a nhan Dirichlet mot bién bac m. Dat Yo =1,
Cho ham s6 mot bién fel, (T) . Chung ta dinh nghia ham s Un ( f ) boi

U, ()= f*U, =3zm[, f (t)V, (-—t)dt,
va ham s6 Vm(f)bc”yi

(1):= 3 1 (nk)V, (). @

P

< . d
o day h=27/3myy P {k €2:0< k<3m} Néy ™ €Z, , toan tir Vi cua ham
s6 nhidubién T €5 (D) quoe xéc dinh boi

)= Ve, (1
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& day toan tir mot bien ™ ap dung tuong tu khi xem f la mot ham so bién Xi Vai cac

bién con lai ¢ dinh. Cha y rang Vi ( f )12‘1 da thtrc luong giac bac khong vuot qué 2m; -1
v6i mdi bién *i va

V, (f,hk)=f (hk),k eP?,

©)
_ 1 1\ pd._ d. L
o day h=(2z/3)(m*,...m"), Py ={k e Z .oskj<3mj,1_1,...,d}. Chng ta
c6 dang thure sau day (xem [5])
d
Vo (], = TTm " | (hk)} EEES
= (4)
d d
& day _‘P ‘_3 1, . Ky hiéu T khong gian cac da thtc lugng giac bac
khong vuot qua i véi mai bién Xt =L.d e dang kiém tra duoc
V, (f)=f,vf eT, -

fe Ly (T) , chung ta dinh nghia
Vo (f)=Vi(F),

v (F)=V, (F)-V,.(f).k=12..
k eZ*

g L (T¢
+, dinh nghia toan tr Vi cho ham nhléu bién trong p( )tuorng tu nhu

U k e ZS , la twong tu khithay ™ (f)béi Um(f).

Tiép theo, cho ham s maot bién

Cho
LV .

toantx ™. Toan tu

Chay Vi ( f )vé e ( f ) la cac da thuc luong gidc bac khong vuot qua 29 —1voi

blén Xj’ J =1,...d

fel,(T) (xem B dé

Dic biét, bat dang thirc sau day da dwoc ching minh cho
6.2 trong [6])
N, (4, ()], <€, (v/m* mzm
2=(24,2%) o keZ'1=(L.. 1) e R

I d 4 2 ' > I. i =
KK €Z® bis ding thitc K=K ¢ nghia 1a i =K I =10
pinh Iy 1. Cho 1S P=0.0<0=<0 5 r>0 kpj €<, Ching ta co

Il =(Zfee (1), )]
o= (Tl )

(6)

Chung ta stir dung cac ky hiéu: . Cho

vanédu F>1/ Pipi

|t
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véi cha ¥ ring vé phai duoc thay bing supremum khi €=

Chuing ta cting dung ky hiéu Bp 6 Bp 9 cho =(0,...,O)

c6 bat dang thirc sau day (c6 thé xem trong [2])
<Nl =0,

Pt 1<d<® ching ta

q min{q,2} ' (7)

D = \ .
bat {q)"}"EQ la mot ho cac phan tr trong L . Ky hiéu M, (CD) a da tap phi tuyen

Y= Zak(Pk

tap hop tat ca céc t6 hop tuyén tinh c6 dang k=K , trong d6 K 1a mot tap hop con
cua Q 6 sb phan tir 1a n. Ta goi L _x&p xi tr n phan tir cia ham s6 T € L91ien quan dén
ho @13 L -xap xi cua f boi cac phan tir tur M“(CD). Ching ta sir dung mot xap xi phi
tuyén L -xap xi ddi véi ho

V::{¢k!S}Ser,keZ‘i '

Trong d6 ho V dugc xay dung tir tinh tién ban nguyén cua cac cip doi tich hdn hop
tensor nhan nhiéu bién De la Vallée Poussin.

d . _
B& & 1. Cho & 1a mot s6 tu nhién, ky hieu 2 c=fkeZi(ak)=¢}e>0

d6 ton tai cac hang sé duong C1 va C2 sao cho
C, 2 ¢ <> v < 2g,
(8)

Bé dé 2. Cho 0<P Sl, va mot sé nguyén duong m. Véi bat ky sé nguyén duong
m

N2 M ching ta c6 thé xay dung duoc tap hop con M cua Lo luc luong khong quéa 2" va

mot anh xa S:l;>M thoa man
sup||x — S (x ) <C(p)mYrm,
xeBm
n<m=> N,
Bé ad 3. Cho 0< PO, 7= i pit ky s6 nguyén duong k<@ chdng ta

N n({m
c6 thé xay dung mot tap hop con M < b“”cé luc lwgng khong qua (” )va mot anh xa
. N
Sthp, > M thoa mén
Uz+(1 p-1/6),

(X) bg‘ SC( ) _1/p|Q

B6 dé 1 ching minh trong [1], B6 dé 2 va 3 da dugc chang minh trong [2].
Cac ket qua chinh vé phuong phap xap xi va khoi phuc ham s6 bang phuong phap
phi tuyén trong khong gian Besov Boo duoc phat biéu trong cac dinh 1y sau day.
Pinh Iy 2. Cho 1< P.d<®,0<8<003 r>1/p chingta co
£,(U3, L) <e, (U, L)< (n/log’ n)fr(log 1) R

p.0' —q p.0' —q

)
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Ngoai ra, xdy dung duogc mét tap con hiru han Vv cua V, mot tdp hop con B trong

M”(V*)cé|B|32n SﬂB:USﬂ_)Bthéamén

f—S2(f )Hq < (n/log®n)~ (log n)s(

va mot anh xa
1/2-1/0)

E(Ug,.B,L,)< sup

feUge

Dinh ly 2 dugc suy ra ti dinh ly:
Pinh Iy 3. Cho 0< P, 0,0 <0,0<7<0 5 r>1/p 156

g, (U 2By )<e(Us,.B,.)<E,.(n),

(10)
B s \T s(U/r-1/6)
& diy Egyr(n)_(nllog n) (logn) :

Ngoai ra, xdy dung dugc mot tap con hiru han V' cia V, m¢t tdp hop con B trong

* n B.jja
M“(V )c() |B|S2 va mot anh xa SvUpo _)Bthéamén
E(U;,.B,B,.)< sup f=sP(f)], <E,.(n).
feUp, a.z (11)

Chitng minh. Ta thiy rang (10) suy ra tir (11), do d6 ta chi can chiang minh (11).

_ d a
Gia su k _(kl’kz""'ks’“l'kS*z""'kd)ez*. Theo DBinh ly 1 thi bat ky fe prg biéu
dién duoc thanh chudi

(12)

f:ifv,

v=0

s 2 B . . R
hoi tu theo chuan trong "+ véi moi VEN va

fv = Z Z fk,sgpk,s,

keD, seQy (13)

D, ={keZ’:(ak)=v 2
v { €& ( ) }.Ngoéi ra, ta c6 cac tuong duong chuan sau day

£, { {Zf\k\up s }}
. )

Tacs DB =D payvavi
nghiém nguyén Didphang ta cod

VGi

)
NV
byg

N = {ooNk}keDv - {|Qk

-
2V
Ba,

bg: keD, (14)
d = r
Z.=U.aD, . Theo tinh chat cta phuong trinh
ID,|=v"™.
Tur Bb dé 1 ta nhan duoc
rnv — 3d z 2“(‘1 — VS 2v/r
keD, (15)

20
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M =2 1Qd

Vi keDy . Cho mét s6 nguyén dwong n, ching ta ldy mot sé nguyén duong

¢'=¢(") tha man didu kien

C2¢lres <n= 24, (16)
& day C 1a mot hang sé duoc chon sau cho phu hop.
‘ . flle. <[f U2, cu?
Chl y rang ching ta cd bt dang thic ” ”BW ” 5. v bao ham ~ P¢ < = pmax{p.o}

Do d6 chi cin ching minh dinh 1y cho truong hop P =€va 9= Chon ¢4 dinh sé
thoaman 0 <9 < min{1, p(r—1/ p)}

[e¢}

Xét day sb {n"}VZO dugc xac dinh boi
[m 20 e o<«

|, = Lm 2(1+5)(§7v)/r“ V> é/
~ 5 N < —
Dé dang kiém tra dugc rang cho vs §(1+5)/5 Vo

la mot hang s6 duong. Do (1+6)/6>ri(r=1/p)
ri(r=1/p)<y<(1+6)/6

17)

n, >0 & day Vo =V,(6,d)

, ta c6 thé c6 dinh mot s6 7 sao cho
n,>0vv<¢™
0<p<min{l, p,6}

. bat & :LMJ vacho ¢ du I6n ta co
Truong hop O=V=¢ Khido ™ =™ . L&y mot sé £ sao cho

ot ky ) SV Kl =

v
,do do r

k +k, +..K,, +K

S+1 S+2

.Taco (a’k)zvsuyra r( va

N, = 2" <27 = N, Vk e D,

. Ttr bat ddng thic

U p-16 .
<[D [ NG

NY NY
b bp.o

PP

Uz

N ” BN S|Dv

va e

bl
NY LAY
véi bit ky tap hop con ¥ <Per vaanh xg G oo > M
supv HX—GV (x) o < |Dv|1/,071/1 Nél)_/p—llp SUQ HX_GV (X)

XeSp XeS, ,

v taco

NV .
by

NY NY Bmv Imv 5 \ /4
Xem “7# va * nhu # va © va ap dung B6 dé 2 nhu sau: Cho sd nguyén

duong n ta xay dung duoc mot tap hgp con M cua L" chon=m ¢4 luc lugng khong qua

S m
2" vamot anh xa S:l;—>M thoa man
sup||x =S ()|, <C(p)m™727""
xeBg' *
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NY

Do d6, ton tai mot tap hop M, <b.. c6 luc lwong khong vuot qua 2" va mot anh
. NY
Xa G, by =M, v thoa man
sup [x=G,( ()], <[D |l"371/‘9 NYPrYpm “Yemnim,
XeS b
a
Xac dinh mot tap hop con B, cua B... va anh xa 5By B nhu sau. T
0 1/6
— ( *k)"k‘ll
||f BS,/) —[ké {2 a p ‘{ fk,S} ISK} J ’
9 1/60
_ (ak)-[k]/
- Sl
fl. <Ifl. .
suy ra ” V”Bpﬂ ” ”BM . Do d6, néu f B, thi feBoo , va do do
el v
th }SEQk kB nam trong 0y, . Dat
S = z Z fk*,s(ok,s

keD, seQy

(AR TR N

va B,=S,(M,) , O day . D& thay rang
B,|<|M,|<2"
va
fv _Sv ( f )HBOOJ = H{{ fk,s - fk*s}} bl‘,fi
< |D |l/p71/€+1/r Nl/p—l/pm U pp=n,/m, o-v Né/p ” fv )
<<é' S(V-V0) 9L o v —olt-9)e ”f ”
Do d6
S << A(v f
(Do, =AW, -
A(Ur-116) At m(E-v) m_pEoNEE
i A(V):g (Ur-116) 5= pF(¢-V) 52
Truong hop & <V= ¢ Knido ™ <™  Theo BS d& 3 thi voi bét ky sb nguyén
n<m=>N, M bV
duong ke ta xay dung duwoc mot tap hop con =7 ¢0 lyc lwgng khong
n({m . N
qua (” ) va anh xa $:by—>M théa man

Ur+(U/p-106),
sup

N
XeSy g

x—S(x)

s SC(p "R
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Do d6, ta co thé xay dung mot tap hop con B, cua B... ¢l luc luong khong vuot

2nv m, . a
: (n” ) , cling nhu mot anh xa 5:Bp B, sao cho

=8, (O, =[{ e - G,
pa (i)

<n,"?|D,

2 (19)
Vi |k|1 <v/r nén
> 2v2—v/pr

NV
p.o

- DV
” f, ”Bgﬁ =2

fitn..)

el

\ <2V |t

]

N !
bl

S0 L <= y .
% vavei © V6 L%J.Tléptucdénhglé(m),

do do
=80, =[{{f.- ]
_ 1/z+(1/ p-1/6),
<n,v°|D, [ " {{ fk,s}} "
< {VS 2v/r2(1+5)(§—v)/r }—llp V(d—l)(llﬁ—l/p—l/@) 2—v2V/ pr ” f ”
\ Bg_g

<C(Vltl,,

_ (U= \SWV0) __ gy
& day C(v)=2+¢" W)(V—g ) 279 p=1-(1+5)/ pr >0

Truong hop V> ¢ . Pat #=1/7 i (14) va bét déng thie Holder ta c6
If.lls, <2727 1]y,

1/7-1/6 ||f ||
\Y B;,g

< 2_”5 (é’* )5(1/1—1/5) (V_g*)s(llr—lle) 2_#(\/-4*) ” fV”Ba
p.o

s(Ur-1/0

B,

<« 27'2""|D,

< 276 gV (y gt YN ) fulls,

< E(WV)|Tf . ,
(1, 2

E (V) =2 é/S(JJr—lla) (V— é,* )S(llr—lle) 2_#(\,_5)'
feU

VGi

a
Cho mét ham sé P.¢ | chiing ta xac dinh anh xa S boi

5(f)=>5,(f)

VeZ,

Ta nhan duoc

*

f-s(f)=3(-5,(1)+ T 1,

v= v>¢”
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f
Do do, tir (18), (19), (20) va bat dang thac It % suy ra udc lugng sau
a
day cho bitky | €Yro
¢
[f=8(e, <2l t=s.(O] + 200l
v=0 B,., v>¢
< Z A(v)+ 2 C(v)+ 2 E(Y)
0<v<g {<v<§ v>§*
<« 2 s(U/z-1/0) 2(;_\,)2_211—6)(:—v)
+2—§ 4,5(11171/9) z 27/;( <)
cevsl”
+ 2_gé,s(1/771/g) Z (V—é/* )s(llr—lla) z‘ﬂ(V—C*)
v>¢”

<2 gé/ s(Uz-1/6) _ Eg,(n)
Diéu nay c6 nghia rang

sup |f —=S(f)|<E,.(n)

feUp, (21)

a B::LEZBV

Cha y rang S 1 4nh xa tur Upé’dén v=0_Hon nita, tir (15), (17) ching ta c6
log | B| <Zlog|B | < )| 2slrgeoroten

O<V<§

m
+ Z Lz—ﬁ(v—é)/rzflr §S +|Og( v]}
s<v<E” n,

Ap dung cong thirc Stirling, ta co

log| om,
g nv - nv
< 9-3(=9)roeir 965 b+ @1+0)(v— f)),

Vvé6i b 1a mot hang sé. Do do,

log|B|<C27" &) 27,

c=C>2
& day C' la mot hang sd khong phu thudc. Lap 5=0 , ta nhan duoc
Iog|B|§n’Véd0dé |Bl<2"
Dt Vi=u V. , & day V. =@k ke D Theo cach xay dung ta thay ring vV~

. o M )
Ia mot tap con hiru han cua V va B lamot tap hop concaa ™ " ( ) .
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M, (V

Tdém lai, chdng ta xay dung duoc tap hop con B trong )cc') luc Ivgng khong
S

B._

vuot qua 2" va mot phuong phap khéi phuc gia tri 1y mau Sy =
thirc (21), do d6 ¢o6 can trén cua (10) va (11).
Churng minh cua Pinh ly 2. Cha y rang

101y <111 G, 0 < 22)

Tir (22), ta chi can chimg minh (9) cho g > 2 1a du, ching ta d& dang kiém tra dugc rang

en (U S,H’ Lq) < en (U ;,9' Bq,min{q,z})'

, L, 42 oy e , R A on . B (Uag, Lq)
Str dung bat dang thic nay va Pinh 1y 3, ta nhén duoc can trén caza " P .

thoa méin bat dang

Can duei caa® 2o ) nhan duoc tir dinh 1y sau day.
Pinhly4.Cho1<p,q<o,0<§<oovar>1/p. Chingtaco

pU S,a’ L,)>(n/ log®n)~" (logn)*@2>9),

a" s+1 a" s+1
Chutng minh. Ky hiéu U (M) 1a hinh cau don vi trong khong gian B (M)

s+l * _ s+l
< Lq(T ),6déy a=(a,8, ....8,) =" ... )R . Trong [3] da chitng minh duoc
2, (U S,G(TS+1)! Bq,r (Ts+1)) >n" (Iogn)S(HlIZ—lJQ)_

N 7 r s+l r . d
Cha  ring cho bat ky ham sé T 5T i ham s6 9°T° = R quoe xac dinh
_ . d ) a s+1
boi I(Xe X Xg) = T (X0 Xs01) nam trong L, (T ). Ngoai ra, néu Felp,( )thi
g GUS,H(Td)

. Do do, ta suy ra
PoU3,(T).B,, (T) 2 o, (U3, (T*), B, (T*).
Vi vay
paU5,(T%), B, (T%)) > (n/log*n)™" (logn)****.
Chiing minh dugc hoan thanh.
T cac Dinh 1y 2, 3, 4, ta ¢6 dinh 1y sau day
Pinh ly5.Chol<p,q<ow,0<f<oovar>1l/p. Taco
e, U g,a’ Lq) = p,U ;,91 Lq) =n" (Iogn)s(r+y2_1/0)-
Hon nira, ching ta cling danh gid tiém can cua phuong phap khéi phuc thich nghi
Vai gia tri lay mau toi vu
e, (U3, L) =r,U;, L)=<n"(logn)" >,

p.0' —q

3. KET LUAN
Bai bao nghién ctru phuong phap khéi phuc thich nghi cho 16p ham sé tuan hoan

a d
thudc khdng gian Besov Boo vei &€ Z, , danh gia téc do hoi tu ciia phuong phap qua cac

dai luong dic trung. Hon nita, Vi trong bai béo nay nghién ctru véc to a c6 cac thanh phan Ia
s6 tu nhién nén trong chimg minh Dinh ly 3 ¢6 nhiéu diém khac biét, cu thé 1a sir dung tinh
chat ciia phuwong trinh nghiém nguyén, tir d6 ta co cach ching minh khac nhanh gon hon.
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RECOVERY AND ARAPPROXIMATIONS OF CYCLIC FUNCTION
HAVING NONUNIFORM MIXED SMOOTHNESS BY METHODS
OF ADAPTIVE IN BESOV SPACES

Nguyen Manh Cuong

ABSTRACT

a
For multivariate Besov-type classes Upo of functions having nonuniform mixed

d . . U2 L
smoothness & Z+, we obtain the asumptotic order of entropy numbers g”( PO q)and

a

. . U, L . . . . .

non-linear widths p”( Pe q) defined via pseudo-dimension. We obtain also the
asymptotic order of optimal methods of adaptive sampling recovery by sets of a finite
capacity which is measured by their cardinality or pseudo-dimension.

Keywords: Besov-type spaces, nonlinear approximation, pseudo-dimension.
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