
LastTire : Why ?

· Wardets have "nice" time- frequency
tilings compared to other

signa
representations.

-> wallets have a logarithmic
Chase 1) Set of bandwidths
- high-frequency information is
-

captured in short fire instants
-

- low-orguey information is
-

captured in long time instants-

-> Wavelets are "blind" to signals
that are "locally" polynomial
-

vanishing moments

-good model for real-life
signs

- great compression performance of
waelets
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Spectrogram (STFT) Multi resolution (DUT)

: Tire - feguncy resolution is dictated by
the muncetartyinciple .

· The volume of each box is fie Same
-
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· Vo = Span & Elt-n)3 nee

· Wi = Span & TisBne YipH=Mitor)

· (CR) = Vo Wi

->Gelt-n)3n
+ UEPin3nzz

is anerthobasis for (4)
·-

& What if we just want to analyze

signals defined on [2113 ?

222a1 =3f: 20,Be RR : %It
finite energy signals or Lois



Exercise : What is the Haar basis for
-

signals defined on Cit ?

Fix a resolution i
. How many Haar

wallets intersect [Gis ?

40() = 2 = 412it)
2 Nis

it
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· Length of each wordt is 2-1

· Length of [0 , 17 isa

=> # of wants isi = 2
"

How many scaling functions indesert Cris ?
# only e(t)
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i= 0 n = 0

forL2Coi] .

Every -Ll Lo, is can be written as
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f(t) = <feem +2[(f,Min)Might)
- = 0 n= -

coust . te[21]
ect) = 1 Vertoris
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- = 0no
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2. What is and the orthobasis for 12Co)?

A: Fourier basis
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for L2[P13.

Every fell Coils can be written as

f() : [cfeirnt] escent

nevent)
= Jet) e- in+dt&

Fourie series

complex conjugate

Fouriercoefficits

In

Exercise : Show that
-

Leilantin+ =&(n-k]



Giroutit dt
= Jircn-

+

de = On-]

n = w+ e = 1 = j= 1

n+ =) eihmt -j = 0

Element
consider the piecewise constant Signal with Spieces
e.g. H = h

i thethy theth

heE Sushed In Sun of all

h
, 3

to jumps

-d
Exercise : Bound the Ath Angest Fourie Cefficiat.-
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Let KinKik, ... beaendecreasing
reordering of the Fourier Coeffs.

=> KI=Hw-



Exercise : Bound the Ath largest wadst self.

Fix the resolution i . The free are two

possible scenarios :

⑪ The support of Yindes not include a
jump

10) = /J.(t) Nin(t)dt) = 0
& The support of Minds include a jump

(Pin1 = It' fit)n d+
it

& H
24(2 *t-n)

= H2Si4(eit-n))dE

= Hz412)Idt
·i

= H22-i = H2-2



3: How many warets
willdvelop a jurp.

1: S per resolution

At resolution i
-v

in SH2

Let Open) denote
the with largestcef

at resolution i .

-
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At resolution is the of ceets - T is
-c

< minE2"
,
SH2 = +

+ 3i

The number of coefs -T out at all resolutions is

=minESH
= 22 + [SH22 +

- 1
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i : 2 :< SH2 +
-

i : 2" SH22 + -1

- 695 H +- 5 (cret at hone)

Let Boos devote the Ath largest wordt

Get : 10) (Prs)3 --
Choose T = / Pcril
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