
EE 120 Signals 4 Systems ( 1GB Reimagined t Fourier Transform)

circuits : Phasors → Fourier Transform

Sampling :
CTI DT

controls : Input → Fft → output

E E 127 : optimization
cost : f- (x )

SVP
,
linear programming ,

constraints : g. ( x) L a
Convex problems

hcx) =p
Gradient Descent

: t.ee



Sampting the video
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• What is the sampling rate ? Of
• Sampling freq :

W -

- ZTI In one frame

• At what frequency do we need to sample at the spinner made

th of a revolution

for a perfect reconstruction
?

Ws > Zwmax

Sampled 4 Reconstructed Signals . Which example has the quicker
Ext Xz Ex 2 Sampling rate ?
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MOSFETs :
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Absolute Value
Threshold

because Vtp is negative



PCA / Svp
OT = Fx : where Xi is an eigenvalue of ATA
t vectors in the V matrix are the

SVD : A = US V eigenvectors of ATA

PCA : Way to perform dimensionality reduction on data
x y

n

× A -

- f !
"

÷ ) covariance matrix• ( = In ANTI
z Covlxiy)2 Var (x)

F is the.fr?TeaannIa.tnutc-- In Govan, vary)
2.

The principal components that maximize variance are

the eigenvectors of C
,

variance along pc ; is 1 ;

Supt PCA :
Given a matrix A

,

l . we can construct B = In I

2 . Take the SVD of B = U E VT← eigenvectors of BTB = ( In AN (fat)

3 .
The vectors in V ane the P

.

C. s
C = th F' I

4 . Singular values of represent the std deviation along y.



Equilibrium ( Stability

dftx = fox
,
i) , the system is at equilibr . when dot -- J

f n mi f ( x ) = J

Ms|×#¥¥Vµl -X . ,xa, x, are ea . pts .

Linearization says ¥ x = FIX)

Iz Xe = Tx - Xe t Ju - Ue flex - xp -- Mi . Cx- xD
T

eigenvalue

¥. -

- tf



Open Loop control IHH) = Atilt ) t Built) Cl )
System

Given inputs Ilo ) , vill ) , .
. . ,
Ilk )

,

how can we reach a target IC KH )= X' target

if we want to reach the state ( § ) in 4 time - steps

what inputs a- Co) , . .
.

,
I 13 ) should I give ?

It 4) = A
"
Ilo) t A

>
Build t .

.
. t Build

1 ?) = CASBAH ABB ] ( Ei ]
vector T solve for Vick)

closed Loop control
,

use a feedback policy little KILT)

Xo Ceti) = A- Itt ) t BK Itt) / THI -- Itarget t KILT)

= ( At BK) x' Lt)
IF U) is controllable

, then we can assign the eights of ATBK arbitrarily
If stable x. Lt) → 8 I


