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Intro

Starting point: Morrey Spaces

0<p<u<oo, Morreyspace M, ,: f€ LLOC with

IiMapll = sup RH( / |f(y)|'°dy> < o
xERM, R>0 B(x.,R)

Rem. Ch. Morrey (1938), Campanato, Brudnyi, Peetre (1960's), Burenkov,
Guliev, Goldman, Tararykova, Nursultanov, variety of notation/concepts, . ..

Some properties:

> Mup= {{0}’ p=u ~ u> p refined (local) integrability

Lp, p=u
> Ly=Muyy = Myp, = Myp,, 0<p2<p1 <u<oo
> ) Mupll = A I Mupll,  A>0

All spaces are defined on R".
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_____Intro_Concept Continuous emb._ Compactemb B
Starting point: Morrey Spaces

A first example

Let 0 < p < u < oo.

(e=1/(1-IxP) 1
R CEI R M
0, x| > 1

~ fFeEMyp but fegLl, —» L, C My,
» Let my = (25,0,---,0), k € Ng

Zf x—my) € Mup\ Ly
k=0

Rem. Lo CMyup 0<p<u<oo
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Intro

Classical Smoothness Spaces

Spaces of Besov and Sobolev type

0<p<oo, 0<qg<oo, seR, {g;}; dyadic partition of unity
1£185 ol = || @ [ F 2 eiF L), lea
1R oll = [[1@=F (e 7)) el |Lo

Rem.

> (classical) Besov spaces 0 < p,qg < 00, s > n(% — 1)+

! q 1/q
I!f\Bs,q}|~\\f|Lp||+(/) (M) % e

> B . =C% s>0 Hélder-Zygmund spaces
’F;22H51<p<oo,seR
FFl,(z = Wk k€Np, 1< p<oo Sobolev spaces
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Concept Different approaches Regular distributions

Approach 1: Smoothness Morrey spaces

The spaces NV , , and &; , 4

O<p<u<oo ge(0,00], s €R, {apj}j smooth dyadic res. of unity
(i) Besov-Morrey space NS, .0 f € S with

u,p,q-
|FING

pall = | @ I @ FNIMu ) ltg]| < o0

(i) Triebel-Lizorkin-Morrey space &; , ,: f € S’ with

If 1€; | @1IF e F OO, o | Mo < o0

pall =

Rem.
> Kozono/Yamazaki ('94), Mazzucato ('03), Tang/Xu ('05), Sawano ('07-)

@ H. Kozono and M. Yamazaki
Semilinear heat equations and the Navier-Stokes equation with distributions in new
function spaces as initial data.
Comm. Partial Differential Equations, 19 (1994), 959-1014

@ A.L. Mazzucato

Besov-Morrey spaces: function space theory and applications to non-linear PDE.
Trans. Amer. Math. Soc., 355 (2003), 1297-1364 (electronic).

Dorothee D. Haroske Embeddings of Morrey-type spaces



Concept Different approaches Regular distributions

Approach 1: Smoothness Morrey spaces
The spaces NV , , and &; , 4
O<p<u<oo, ge(0,x], s R, {<pj}j smooth dyadic res. of unity
(i) Besov-Morrey space Ny, ,: f € S with
11N (2 |F e FF) M) V| < o0

7p,qH =

(i) Triebel-Lizorkin-Morrey space &; , ;» f € S’ with

If1€; | @ 1F @ F O, el | | M| < o0

qu_

Rem.
> Nopa=Bsa &Epa=Foa Nipag=CEopqg=10}if p>u

> elementary properties (quasi-Banach, monotonicity, § < --- = &', ...)

> 5UP2_MU),,, l<p<u<oo,ie, é‘,(,”,,,z:L,,7 l<p<oo
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Concept Different approaches Regular distributions

Approach 2: Smoothness Morrey spaces

From bmo to spaces of type By'z and Fj';
loc. _
felPs fo= W fQ f(y)dy, Q CR”" cubes

f €bmo +—

flbmo || = sup /f —fo|dx+ sup /f )| dx < oo
Iflmoll = sup 1 [ 1F6)~falax+ sup o0 [1(x)

Q ...collection of all dyadic cubes Q; x, j € Z, k € Z"
Q € Q --» side-length 2/@

{goj}j dyadic res. of unity;  Frazier/Jawerth (1990):

Iibmol ~ o o | (F- 00N oy o] 200)

\Q[l/Q
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Concept Different approaches Regular distributions

Approach 2: Smoothness Morrey spaces
The spaces By and Fg'g
0<p,g<oo, 7€[0,00), s €R, {p;}; dyadic res. of unity

(i) Besov-type space stg: f € S with

||f|B |—sup

|P\ ‘(21'S ||]:71(Q0j~/—'.f)‘LP(P)||)j2max{jp,0} MqH <

(i) TriebeI—Lizorkin—type space Fo7: f €S with

)

(2H1F AT OO ssmactio op el | Lo

If 1 F qH_S“p 1Pl P)H<oo

P\
Rem.
> El Baraka ('02), Yuan/Sickel/Yang (2010-)

& W. Yuan, W. Sickel and D. Yang,
Morrey and Campanato Meet Besov, Lizorkin and Triebel.

Lecture Notes in Mathematics 2005, Springer, Berlin, 2010.
> B3 =B5, FQ=F, Bii=F37=1{0}ifr <0, elem. properties

> bmo :BS;Q“:F,S;;/", 0<p<oo
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Concept Different approaches Regular distributions

Approach 2': Smoothness Morrey spaces
Triebel's Hybrid Spaces

0<p,g<oo seR, —g§r<oo

global Besov-Morrey and Triebel-Lizorkin-Morrey spaces

FILBS || = sup |Quum| GtH) inf f—g|B:.(2Q
IFIL B3 4l JEZ,MPGZH\ J.m] pespanint o I~ 81B5.4(2Qum)l
FILFS |l= sup  |Quum| GHA inf f—g|F:.(2Q
IFILFoall = A}DGZ”\ J.m] pespaninh o I~ 1P (2Qum)l

Rem.
> Triebel: local spaces (2013), hybrid spaces (2014)

& H. Triebel

Local function spaces, heat and Navier-Stokes equations.
EMS Tracts in Mathematics 20, EMS Publishing House, Ziirich, 2013.

& H. Triebel

Hybrid Function Spaces, Heat and Navier-Stokes Equations,
EMS Tracts in Mathematics 24, EMS Publishing House, Ziirich, 2015.

rps o s, T rcs S, T _ 1 r
> U'Byg=Bpga, L'Fog=Fpa: T*ijn
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Concept Different approaches Regular distributions

Comparison: Smoothness Morrey spaces

Relation between the different scales

1
1 ; _ : _ 1y, ST ST s+n(r—3)
> 7> (withg=ooif 7=2): og = Fplg = Bojo  °
> Fplg =E5 g With T:%—%, O<p<u<oo
s,T . 1 1
> Nj’p’q — p,q Wlth T = E —

coincidence (only) if 7 =0o0r g =00, ie., Nj, = B;

8 W. Sickel,

Smoothness spaces related to Morrey spaces — a survey.
Part I: Eurasian Math. J. 3 (2012), 110-149;
Part II: Eurasian Math. J. 4 (2013), 82-124.
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Concept Different approaches Regular distributions

Spaces of regular distributions

The problem
convention: A€ {B,F}, Ac{N, &}
definition ~ A% . A3,
When do the spaces consist of regular distributions only, i.e.,

bg C S --» tempered distributions

Apg C LTS Apq C LI, AZGclye ?

Example Dirac's d-distribution, singular

oc B;,q =

dbeF, = s<n(

--» general criterion?

Dorothee D. Haroske Embeddings of Morrey-type spaces



Concept Different approaches Regular distributions

Spaces of regular distributions

The classical case

0<p<Loo ap—n<% ) 0<g<oo, seR
s>op, oOf
Byq C [P = {s= gp, p>1and0< g < min(p,2),
s=o0,, 0<p<1l and 0<g<1
s>op, oOf
CLY <= ({s=0,, 0<p<1, or
s=o0,, p>1 and 0<qg<2

Rem. Sickel/Triebel (1995); critical smoothness: s = o,
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Concept Different approaches Regular distributions

Spaces of regular distributions
Dirac’s §-distribution revisited

Observation seR, 0<g<o00,0<p<u<oo,7>0

-1), or

—1) and g=o00

d0eN;,q, =

€& ,, <= s<n(t-1)

5683;; — sSn(

Rem. H./Moura/Skrzypczak (2016)
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Concept Different approaches Regular distributions

Spaces of regular distributions

Smoothness Morrey spaces
basic space
» MypCLP < 1<p<u (Piccinini 1969)

smoothness spaces: s€R, 7>0,0<g<00,0<p<u<oo

s loc — 1
> AL, C Ly <:>520p7n<571>+

s loc P
> AL, C LY = s> Fo,

— n
> AL C LY = {s> 1 =pm)s

T >
s> (1—pr)op, 0<

\\ 'uh—l

T I=

Rem.
» additional conditions in limiting cases

> H./Moura/Skrzypczak (2016), almost complete result
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Concept Regular distributions

Spaces of regular distributions

s
Smoothness Morrey spaces Aj, , 4

s 5:n<1_1) S s
P / A C Lloc ] :
u,p,q 1 / wpa & Llpe
1 1
45, € I |
L1
ts=n(;—1)
i
— R L
101 1
il u
i
E‘GAL},Q
—n
Apg=Apg A 0<p<1 Aipgr P>1
0<p<u<oo 0<p<u<oo O<p<u<oo
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Concept

Spaces of regular distributions

s, T s
Smoothness Morrey spaces Apy

5, loc
Apn C LY

—n7 "

—n(t+1)

A';'y; 0<r<1

T,
ST loc
AsT C L) e

—nT

—n(rt+1)

T>1
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Continuous emb. General results Envelopes

Continuous embeddings
General results
Envelopes
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Continuous emb. General results Envelopes

Continuous embeddings

Spaces on R"
Proposition 1
Assume s; € R, 0< p;<uj<o00,0< g <00, i=1,2.

N3 — N2

ui,p1,q1 uz,p2,qz2

if, and only if,

n n
P2 P1 S1—-- >S5 —-—, or
n <w, =<, and us uz’

u sl—u—’l:s—u—';, and g1 < > .

Rem.
> H./Skrzypczak (2012)
> partial result by Sawano/Sugano/Tanaka (2009)
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Continuous emb.

General results Envelopes

Continuous embeddings

Spaces on R"
Proposition 2

Assume s; e R, 0<pi<uj<o0,0<qg <o0,i=1,2.

S1 S2
8U1~,P1,q1 - gUz;quz
if, and only if,
, , sl—u—”l>52—u—”27 or
2 1
u <wup, — <-—, and $s— 2 =s5—=2 and u; #up, or
us uy th 2
s1=%, ui=u and g < .
Rem.

> H./Skrzypczak (2014)

> partial result by Sawano/Sugano/Tanaka (2009)

> parallel results for AZ7 in Yuan/H./Skrzypczak/Yang (2015)
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Continuous emb. General results Envelopes

Continuous embeddings

Further results in limiting cases
» embeddings into ‘classical’ spaces, like

_1
Bl?oc — B;; — B;j;(f p) with o :5+n(7—7 %) +

SIS

» embeddings between different scales, in particular

Foq = €2 Nipoo=Bote if 7= ,0<p<u<oo

1
u,p,q’ u,p,00 u

T =

» limiting embeddings of Sobolev and Franke-Jawerth type, like

S1 s S2 H PR 1 R— _n
NUl-Pl-,Ql = Euspvq = NUz-,Pz-Ch with Si up s u

[H./Skrzypczak (2014)]
Bovas — Fog — B2 with si— > +nmi=s— 2 +nT

[Yuan/H./Moura/Skrzypczak/Yang (2015)]
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Continuous emb. General results Envelopes

Continuous embeddings
Embeddings into L,, 1 < r < oo
Proposition 3
O<p<u<oo,0<g<oo,seR, 7>0
» 1 < r < oc: There is never an embedding A , , < L, or A7 — L,

> r =00
s> or
Nipg— Lo < "
u,p,q o0 szg and qE(O, 1]
55 (_>Lm < 5>§

u,p,q

A=l = s>n(%—7')

Rem.
> [ can be replaced by C

> forerunner: Sawano (2009), Sickel (2013)
» H./Skrzypczak (2013, 2014), Yuan/H./Skrzypczak/Yang (2015)
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Embeddings into C: Continuity envelopes

The concept
w(f,t)= sup sup |[f(x+h)—Ff(x)], t>0

. |h|<t x€Rn
Definition 4
X < C, continuity envelope function £X:(0,00) — [0, o0)
fot
E&(t) ~ sup M, t>0
IFixi<t

Proposition 5

(i) X< Lipt <= sup EX(t) <
t>0

(i) Xi = Xo = &5(t) < c&2(t), t>0

Rem.
> ‘fineindex’ uf ~ Ec(X) = (X, uf) continuity envelope

» &X reasonable if X < C, interesting if X ¢+ Lip!
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Continuous emb. General results Envelopes

Embeddings into C: Continuity envelopes

An example

Example If t — 0, then

1

logt|, s=2+1 qg>1
Bs —(n41—
Pa(t) ~ Qp (pHTs) <s<2+1

-1

n
p
t S

)

_n
=5 0<g<l1

Rem. €c (Bjg) = (67".0), B <s<2+1 ¢ (BIF) = (t7" )

parallel results for F-spaces
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Continuous emb. General results Envelopes

Embeddings into C: Continuity envelopes

Smoothness Morrey spaces

Theorem 6

(i) Let0O<p<u<oo IfNS,, < Cand N7, + Lip', then

glera(t) ~ £8(E), £ 0

(ii) Let 7 > 0. If t — 0, then
g2l g < s (% — 7') <1

a5
£ (1) ~ 1
|log t|, s—n(5—7>:1

Rem.

n n ) - ) e
» 8 <s< 841 (with additional assumptions in limiting cases)

> similar results for spaces &} , ,, slightly different from F .

> Yuan/H./Moura/Skrzypczak/Yang (2015)
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Continuous emb. General results Envelopes

Embeddings into L..: Growth envelopes
The concept

Fr(t)=inf{s >0:[{x eR": |f(x)| > s}| < t}, t>0

Definition 7
X C L¥<, growth envelope function £ :(0,00) — [0,0c]
EX(t)~ sup f(t), t>0

N Ifixi<1
Proposition 8

(i) Xl < sup EX(t) < o0

(i) X1 = Xo = EX(t) < c&X2(t), t>0

(iii) X rearrangement-invariant with fundamental function ¢,

X 1
E(t) ~ @ t>0
Rem.

> ‘fine index’ ué ~ E(X) = (Eé(, u)G() ‘growth envelope’
» & reasonable for X C L°, interesting for X o+ Log
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Continuous emb. General results Envelopes

Growth envelopes in Smoothness Morrey spaces
Examples

Example C(Lpq) = (tﬂl’,q), O<p<oo,0<g<oo

Example 0<p<oo,0<q§oo,s>op:n(%—l)
+

s —
Ap.a

1
(i) For s< 2, Er(t) ~ t P

(i) If s:g,1<q§oo,then

Bn/p i
E(t) ~ |logt|*, t—0

(i) We have gty ~ t

TI=

Rem. ¢&; (B;,q) = (55;&797)' & (Fs,q) = (55’:"’,[))
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Continuous emb. General results Envelopes

Embeddings into L,.: Growth envelopes in Morrey spaces
The bottom line
Proposition 9
O<p<u<o
g (1) =00, t>0

Rem.

»0<p=u<oo: EFFNt)~t VP >0

> H./Moura (2016), idea: consider

o [e VAP k<1
F(x) =Ix"=
0, x| >1

glx) =Y flx—my), me=(20,--,0)
k=0
~ gEMyp gi(t)=o00, t>0
» if @ C R" bounded
~ M”,P(Q) — Lp(Q) &% gévl"'p(Q)(t) < ct_l/P < 00
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Continuous emb. General results Envelopes

Growth envelopes

Smoothness Morrey spaces

Theorem 10
> let 0<p<u<oo A, ,C LY and A5 % L. Then
AZ"’"’(RH)(t) =00, t>0.

EG
> Let 7 >0, Ay C L and AyG # Loo. Then

g8Pa (1) =0, t>0

Rem. 5T w as
> 0<p=u<oo, T=0:E(t) ~EP(t) ~ EP(t) < 0
essential again: R"

Py, <s< % r=21(with additional conditions, including bmo)
u’P u P

H./Moura (2016), H./Moura/Skrzypczak (2016)
idea: atomic decomposition (with moment conditions)

Dorothee D. Haroske Embeddings of Morrey-type spaces
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Compact emb. Spaces on domains Weighted spaces

Compact embeddings
Spaces on domains
Weighted spaces
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Compact emb. Spaces on domains \Weighted spaces

Smoothness Morrey spaces on domains
Definition

Q C R" bounded C* domain

Definition 11
O<p<Lu<oo,0<g<oo seR

AL 4(Q) ::{f eD(Q): Ige Az’q(R”) D f = g\Q}
with [ 1454 = inf g 145.q(R)]]
AS

gl :{fED’Q):HgGAupq(R”):f:g|Q}

with £ 145, 4(Q)] = inf [lg 145 (R")]

Rem. Sawano (2010): NeN, N"' <p<u<oo, |s|<N, N'<g<oo
for any N there is a common extension operator exty,

exty 1 N pg(Q) = Nj o o(R™)  with reocexty =idys ()

u,p.q
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Compact emb. Spaces on domains \Weighted spaces

Smoothness Morrey spaces on domains

Compact embeddings: the ‘classical’ situation
Lets;eR, 0< g <00, 0<pi<oo,i=12

id? AT (Q) = A2 (Q)

P1,91 P2,q2

— 1 1
is compact if, and only if, LT > max {O, — — }
n Pt p2

s1—%2

ex(id) ~ k=7, keN

Rem. dyadic entropy numbers of T € L(X,Y)

2k—1

e(T) =inf {e>0: T(Ux) € (J {n+2Ur}}
=1
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Smoothness Morrey spaces on domains
Compact embeddings
Theorem 12
Let 51, €R, 0< g1, <00, 0< p;<uj<oo, i =12
- 1Q .
id™ Afllhphfh(ﬂ) - Azzzapzqu(Q)

is compact if, and only if,
— 1 1 1 1
o1 s2>max{0.,—,p1(—>}.
n U up Ui \p1 P2

Rem. H./Skrzypczak 2013: (complete) characterisation of the continuity of id®
partial forerunner: Dzhumakaeva (1985), Netrusov (1984)

Corollary 13
if 2 max {0, L —, = — ], then e(id”) ~ k7%, kel
n p1 uz U P2
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Compact emb. Spaces on domains \Weighted spaces

Smoothness Morrey spaces on domains

Compact embeddings: approximation numbers
Q={xeR":|x| <1}, A;, () defined by restriction

u,p,q

approximation numbers of T € L(X,Y)
a(T)=inf{||T =S| :Se€ L(X,Y), rankS < k}, keN

Example p € [2,00],q € (0,00], s > 7
ae (1072 A5,4(@) = C(Q)) ~ KT#¥5, keN

T

Corollary 14
u€f2,00), pe(0,u], ge(0,00], 2 <s< o +1

cl=

a (idQ LA () = C(Q)) ~k=itE keN

1

Rem. ax(id: X(Q) — C(Q)) < c k™ &X(k™»), keN
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Compact emb. Spaces on domains Weighted spaces

Compact embeddings
Spaces on domains
Weighted spaces
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Weighted Morrey spaces

Preparation: Weights
Muckenhoupt A, weights: w € L°°, positive

> we A, 1<p<oc,%+§:1:

(b )" ) <

> we A Mw(x) < Aw(x) fora.e. xeR”
> AO@ = Up>1 AP
> r,=inf{r>1:weA}
. W(Qu m) W(QI/ m)
> Ssin‘ = : f ———= =0, U : _ =
ans(w) = {1, nf | ow = 0f U {ro: sup ToLAS = oo

set of (local) singularities for w € Ao,

Notation: w(Q) = fQ w(x)dx, Q. m dyadic cubes, v € No, m € Z"
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Weighted Morrey spaces

Example weights

. (x) [x|, if |x] <1
Wa,B\X) = ‘ .
7 Ix|?, if |x| >1

—n<a,p<nlp-1), ifp>1

0,8 EAp = :
Woup P {—n<a,ﬁ<07 ifp=1

max(a, 3,0 {0}7 « 7& 0
Nl 5 = 1+ %, Ssing(Wa.ﬁ) = {@ a=0

ﬂa7 f n <1
> wy(x) = [l '|X‘? €A, = —-l<a<p-1
1, otherwise

R a#0

N fy, = 1+ max(oz,O), Ssing(Wn) = {@ 0
b o=
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Weighted Morrey spaces

Local singularities of weights

Ssing(w :{x . inf (Qum) :O}U{x D osu w(Qv.m) :oo}
l g( ) ’ Qu.m3%0 |Qm] ° Qu,mgXO 1Qum

Observation
> Sqing(w) not necessarily bounded, Sging(w) closed?

» H./Skrzypczak (2012): |Sging(w)| =0

Proposition 15
Let w € As.. Then [Sge(w)| = 0.

Rem. Sging(w) not necessarily closed

Corollary 16

Let w € A. Then any cube Q C R" contains a regularity cube QcCaQ,
that is, where w(x) ~ ¢, x € Q.

Dorothee D. Haroske Embeddings of Morrey-type spaces



Compact emb. Spaces on domains Weighted spaces

Weighted spaces of Morrey type

Definition

0<p<Lu<oo, Morreyspace M, ,
- 1/p
1Mool = sup  RE ( / |f(y)|"dy)
x€Rn, R>0 B(x,R)

1/p
~ s B [1Pay) <
B B

ball
O<p<u<oo wéeAy, weighted Morrey space M, ,(w):

/p
1IMap(w)| = sup w(B):™ ,,</|f JPuly dy> <

B ball
Rem.
> Myp(1) = My,p, Komori/Shirai (2009), lzuki/Sawano/Tanaka (2010)
> different approaches, e.g. Mustafayev/Unver (2015), ...
> |[f|Lp(w)ll = [fw*/P|L, ||, but for p < u:

1 IMup(W)| ~ [P My p|| = w ~ const, Sung(w) =0
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Compact emb. Spaces on domains Weighted spaces

Embeddings from Morrey to Morrey spaces

Power-type weights

> if x| <1
Assume o, 8 > —nand  w, g(x) = {|X| if [x| <1,

Ix|? if |x|] > 1.
Theorem 17
Let 0 < i, up <00, 0< pr <up, 0< pr < tb. Then

Moy py(Wa,5) = Moy, p,

if, and only if,

—-n<a<0< if u1 = wo,
up > tp, p1=>p2 and { <0</, o

1+2<8 <142 ifuy >,
Rem.
> a= L0 My p (|X|%) = Muspy <= 11 > t2,p1 > p2,a = n(Z—; -1)
> unweighted case, a =3 =0
Mg pr (R") = My, po (R") <= p> < p1 < u1 =u> (Rosenthal 2009)
My pi(Q) > Muy 2 (Q) <= p2 < p1, wu><u (Piccinini 1969)
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Embeddings from Morrey to Morrey spaces

General A, weights: Necessary conditions

Proposition 18
let 0 < pj<wuj<oo,i=1,2and w € A. Then

id : My, py (W) = My, p,

implies that
> U > Uy,
> p1 = P2,
sup]Q|iW(Q)7ﬁ < oo, and

v

Example w =1: My, py = My p, <= p2<p1 < up = p
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Embeddings from Morrey to Morrey spaces

General A weights: Sufficient conditions
Proposition 19
Let 0 < p; <uj<oo,i=1,2and w € A,. Assume

: p
> we A, p, thatis, r, < p—:, and
a1 1
> sup Q= w(Q) = < oo,
Q

then
ld : MU1¢P1(W) — MUZ-,PZ'

Example w = wy 8, o, 8 > —n

P s =1+ max(0, «, B) S 14 max(0, «)

P2 n n

>1

~ more restrictive than needed
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Embeddings between weighted Morrey spaces
A1 weights

Theorem 20
Let 0 < p; < u; <00, w € A;. Then

id : MUl:Pl(W) — MU2¢P2
if, and only if,

uy = up, < and inf w(Q) > 0.
1 2 P2 =~ p1 Q:1Ql=1 ( )

Example w=1: My p > My p, = pp<p1<up=up,

since inf w(Q)= inf [Q=1>0
Q:|Q|=1 Q:|Q|=1
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Embeddings between weighted Morrey spaces

Compact embeddings

Corollary 21

Let0< p; <uj< o0, i=1,2, we As. Whenever there is a continuous
embedding,
MU17P1(W) — MUz,p27

it can never be compact, in particular, a continuous embedding of type
Ly, (w) = L,

can never be compact for w € A..

Rem. reason: existence of regularity cubes for w € A, and
non-compactness of M, , (Q) — My, p,(Q) or even L, (Q) — L, (Q)

Way out --» shrink source space, involve additional smoothness
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Weighted embeddings of Smoothness Morrey spaces

An example

Proposition 22
SsER 0<qgi<00,i=1,20<u <00, 0< pp<up<o0, a>-—n
id%/\/’ : Bji-,ql(‘x|a) (—>N5:,P2-qz

if, and only if,

1 _ 1
a>n<1 1> nd 51*52>,71*n<;2*,71)= a1 > g2,
- + 51*522**”<

idjg, is compact if, and only if, s; — u—”l — 5+ u—"z > %X >n (uiz — ”%)Jr

Rem. Bt ., (|x]|%) — N2 5,4, cOmpact <= B3 o (|x|*) — B2 4, compact

P1,91
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Weighted embeddings of Smoothness Morrey spaces

The general case

Some open questions
» general criterion for continuity of B3t . (w) — N2,

o o -
» general criterion for compactness of B3} . (w) — N2 ,

v

» continuity and compactness of
s1 S2 S1 S2 ?
AU17P1,CI1(W) = AU27P27Q2’ AULPLQl(Wl) = ‘AU27P2,612(W2) ’

» influence of Morrey parameters p; for compactness 7
> interplay with the weight 7

» entropy numbers, approximation numbers 7
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Thank you very much for your attention,

and ...
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Intro Concept Continuous emb. Compact el paces on domains Weighted

Reserve the day!
Septemper 17-23,2017
Bedlewo, Poland

For more information and
registration please scan the
QR—code or visit
httpi//npfsa201 Z.uni-jena.de/
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