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set of binary encoders of length l

Ee : = { E : C → lousy

set of binary decoders of length l
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Moreover
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the optimal exponent p # (c) is defined as
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encoder : ✗ C-C
, map ✗ do the closest ( in e) ball center xi ,

produce a binary representation if ✗ by assigning it
the binary representation ref ti

NCE i C
, e) is the no
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Def . to .
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Let Che ) be a metric space .

An E- packing
for a compact set C CJC w.r.tn .

the metric p is a set

{ te, - -en] cc s
.

d. elli Kj ) > E, for all i±j .

The

E- packing number MC Eik, e) is the cardinality of the

largest E- packing .

Lemma 10.4
.

Let Che ) be a metric space and Coe

compact set in d.For all E> 0, the

packing and the coveting number are
related according to

MC 299e) INCEice) EMCEia e)
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no two centers of the 2 E- packing can lie
in the same ball of the E -00 veiny .
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Lemma 10.5
.

Consider 11.11
,
11-111 on Rd ,

and let B&B
/

be their color
.

unit balls
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Then
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the E-covering number of B in the 11.111 - norm

satisfies

(E) d :÷÷, ±neiBi " - " 'KY!÷÷¥
.

Proof . Let {✗ i. - , ✗ n ce;D, ii.ay } be an E- covering
ofBin the 11.111 - norm

.

Then
,

NCE:D , 11-11
' )

BE U
j= ,

{✗ it EB 'S / rear . )



real IB ) ± NIE iD ,
" "" )

wlg¥÷y
,,,

⇒ NIE:D
, 11.114 = weeY, (E) d ✓

matinee E- packing { er , - , ✗ rice ;D
,
ii. my } of B in the

a. v1 -norm
. The balls { ti t £131 ,j=l , - , MCEIB, 11.114 ]

are disjoint and contained within Bt EDI
.

Taking volumes, we get

¥EiD, 11.11
' )

reoecei + EB ') Eval CB TED')

= MC E ; B , 11-11
'

)welB real ( El ED +131))



( T#É⇒
,

uol.LI ')

MI Ei B
,
11-11 ' ) ZNCEIB, 11114

Nl EID , 11.114 I
met ÉBTD' )

#
- D

Metonic entropy of unit ball in its own norm

B. 1--13 : avec EB +131 ) = well ⇐+e)D)

= ( Eti)dvokD)

( E)DINCEIB, 11.11 ) ± ( Zeta)dTÉ¥



NCEIB
,
11.11 ) = E

- d
B :

-

Coiigd : NCE;D, 11-11 ) K duffelC)

Lipschitz functions : FL : = { g :(0,1] →R Igc 01--0 ,
1gal - glee) /ILK -

✗
' 1
,

V-eielc-co.is]
.

hogz CN ( E ;Fc , 11 - Kos )) = LIE
.

FL ( CONTD) : loyal NIEIFL
,
II. Host ) & ( 4 E)

d

Ll E :C) c- OCE
- un) ed E- 11h

genuine scaling behavior : Wfzcn ( Eic , 11-11 1) I E- 11h toff )



-

or

some

funchien

scaling
slower
than

E- 11h

E-Mr log ME
- 1) c- Of E-Mr#d)

10.3
. Approximation with Representation Systems

t
{erJÉ

,
an ONB forth

1. Linear approximation
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