
YYan-sbpian.pro#

#?
¥ Yann

= 213T '

LBT '

sapvs are enough to
"

uniquely
"

specify
✗ ( t ) on this

mhhv2B sapbs per second to

Theorem 1.38
.

Let ✗ c- LHD )
.

Then
, ✗
Ctl is uniquely specified

by its samples ✗ CST ) ,
see

, if fs = ¥22B . Specifically ,
we

can reconstruct + (t ) from ✗ 'STI
, SEE, according to

✗Ctl = 213T I
sez

✗ 1ST) Smc ( 213ft -Stl)
.

÷:÷÷÷÷÷÷÷÷
D B

2-
✗CST) = JI( f) eihiftdf / t.si = ☒ (f) eihifidf

⇒
F.T .

table
= LI

, get> = Lags >

gift. { e-
ih→Tf

, If /EB
0
, else

✗(t ) -- T Eez Lags>grit)

11×112 = (xx> = ( T ¥
,
legs> gs , ×>

= T Fez 14 .ge>12

Michael Lerjen
MoI iPad Notes            10.3.2022



f- 11×112 = Ez Kage> 12 = < 5×1×3

( Se
, ×>

= A 11×112 , 1-
= F-

Conclusion : We have a tight frame expansion regardless of the
value ofT as long as ¥22B .

T : ✗→ { Legs> Jsez

1- * :{a)eez → ¥ cage

f- 1- *T ⇒ s : + → I < age>gs

have established that S= AI
, AMIT

⇒ get (f) = $
- 'geek f) = Tgelt ) , Sez

parserel

Cgs , gñ> = T Cgsigs > - Tugs 112 = tugs 112 = 213T

|<gGgñ>=2B = Lists I fs=¥

<94 gñ > = 20T = q÷ÉM
Sophy

⇒ {géfsez is an exact frame

want to establish that in the case of critical sampling
{gslsez is ,

in fact , an ONB
.

9s
'Ctl = Figs (t )

✗ ( t ) = I Cag 's> gs
'

/ t ) ⇒ tight frame with A- 1
SEE

↳
critical Sophy

Hgs ' 112 = Tugs 112 = T 1kg342 =2BT = 1

⇒ { gs Jeez is an OND for critical sapling



Chaphenrdilhcertarnhyrelatiensandsparsesipnaerecoreecyg
✗A) o- I (f)

✗(at) o-••¥I( fla)

Tt Tf I court .

⇒ of > cF¥
i t
time bandwidth

duration
f-ER

✗ ( t ) = télfleihittdf to
I Ifl = Settle- ihittdt = (✗ C. 1 ,

eihiif >
as

✗(t ) = felt ' ) att - t 'Idt ' = < ✗ c.) , Itt - . )>
→

j
Dirac J - function

✗ c- G
"

, (F) sie = ⇐ eihi ,
nxn DIT matrix

Lxifo>E- + ✗ = [ ¥:] - =/ ⇐¥ ]
I

FH = Cfo fr - - ]

C- ieo>
e- Ix -

- ( : : f- =/ one.> )i
Ñm-

Dot If ,
( Dali

, i =p . icedon ictct



U c- amor

Paca )=UDcsUH = Cui un- um] (
^

%
, (÷÷;]

= -2
icy

AIUIH

Wha = RC Postal

111AM 2 = may :µµ= ,
11A -412

, operation 2- norm

11AM = FAAFT
,
Frobenius norm

bPÉDPuIMax

✗ c-Waa hog

Xp _-Dpx

Uncertainly relation : Sp
, @(A) E c

llxpllz ± cllxll
In

Dp=IDpI

Polat -- UDA UH

111 PplA) Pao CB 11112 = max
✗ :#k= ,

" PP (A) Pacify,

= max 11 A DpAHBDaB¥lz
✗ ilkllz --1

= max 11 Dp 'I¥DoB
" A -412

i. 11×42--1
¥



= max 11 Dp 0Do UH -412
✗ :( lull '- A

= man 11 Dp Palu)x 112
✗ i. 4×42--1

= 111 Dp Palu ) 1112
.

i

¥Éftp.alu/El1DpPalaHlzrankCDpPal4
) ) ± win ( IPL il Q1 )

rank CDpUDaUH ) E - u-

( rank IAB ) Emu { rank /A) ,
rank 'D ) ) )

brain ) = Fiat
UDpPaluNz= ÑDpP÷DP"-
±sRalh)£T①¥%bcDpPai
Exit

. P={13
,
Q= 9k

- im ] ,
U=F

tr(DpPaCI# =
p¥⇒,,=NDPFDa§oF"Dp)
t.e-Eeih-km-F.EE?Fiij1T=FT



F-sp.ie#1--T-J--I-'m
f-TEE bra IF I ± ⇐ =/

sp,olT
EX

-

2
. saturating the lower bound

,
take n to divide us

D= { Fri 221 .
-

, "m_ im]
= { ltl

,
-1

,
ltn ]

, interpreted circularly

( Iott- ST) - f- Iott- apt) )s

upper bound : = Fm
lower bound : Fm

Fm E Apia II ) ± Fmr
Lemma 2.1

.

Let n divide m and consider

D= { Fri Kai - -

, m }

Q= { ltl , - ,
ltn )

with le {1 , - im] and Q interpreted avaloaly in { 1-- int .

Then bro (F) = Ñm
.

Proof
. Sp ,alt) = 111Dp Pocfllllz

=/11Pa (F)Dp 1112
← Lemma 2.20

.



= Max

× :(kek.nl#DoF*Dpx1/z
= max

" D•F*Dp→
✗ :# 0 1kHz

= man "D•¥¥✗ :×=xp

✗* 0

1lDoF"-✗ 112 = In -2 lipase "i# 12qea

= 1m¥ / ¥ --mane"i¥ /
2

^ .

= 1m¥
,

/ Éy!sea¥ /
2

= Im 111=14112 = In 114112
2

llyllz -41×112
Spice (F) = 1m

⇒ sp.ee#1--Fm.q.e.d .




