
EXE 45QUIE REVIEW #S

Topics : - Fourier transform properties
num

· DC value in time/frequency
· Duality
· time/frequency derivatives

·

conjugation
· FT of real signal /real + even signal/imaginary todd signal
· time scaling

- Common Forier Transforms

·sin 1 cos/SIt)
· rect/sinc

· e -at u(t)

- More on convolutions

· FT of products/convolutions

High-endoverview of what we have done to far !

goal : given XC as the input to an LTI system , how do I

find the output git?

w
① eigenfunction

eiut -> Hiwejut

② XIt) periodic this is just lincerity + eigenfunction property !

x() : EXneinwot -> Elinwoeinwot
B XIt) not periodic eigenfunction property again !

X (t) = e) X(w)ejcrd -> H(w) X(w) ejrot du

-
- F*

SHIw) XIwi} = X (t) * h(t)

giving us the following "commutative diagram"

time doman X(t) -- Y() = XANUCK

FF F/E =(5
+

frequency domain X(W) -#) y(w) = X (w) H(w)



& Below is the graph for XIW) := 55XH3
.

If Howl-wreet, find the

output of the system & time O when the input is x(t).
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& Find threat (t-z) + (2(t) - u(t-1)]
--

&
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Denote X (t) : n(t) - ult-1) ↓ [ "reet LE-El
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③ Suppose I have an LTI System in which the input Xi and

the output gits are governed by the following differential

equation :

y (t) = 3y"+) - y(t) + X(t -1)

Find the output of the System When XCA) : Acos(woth-

A Applying the Forer Transform both sides , we have

ljw)" Y/W) : 3j0y(w) - Y(w) + en X (w)

Y(w)(-w2-3jw + 1) = eih X (w)

Y (w)= X (w)

~

H(w)

So if X(H = Acos(wot) , then

X(W) : At S/w-wolAt Slwtwo

Y(W) = ATTSIW-Wole-TwoA flat e
a

t

For-3j wo + 1I then y():Yejot eco-I
2

Alternately :

* It) : Sejrot,hot

L

y(t) : f((w)Gesmor + Atwo) e-jwot

leigenfunction properly



⑦ Compute F Si--3
-

A we-Sir-b = - (jw) -Sin-6 & 3Polynomiali ju

= - ((jwi2 + Sin + 6)
=

- (jw +3)(jw +2)

Wit
-i sirs"line"wiz

2 = A(ju+) + B (jw +3) tur

Re 1 = 2A + 3B
-

E O = Aw + Bu chelds for all 2 .10
must hold for w = l

A + 13 = - I
A =- B

1 = -2 +3B

Eh

FE-wis 3 : "Guiz is 3
2 e-2tult)-estu(t)

= (e-2t -e
+ ] wit)



⑤ Suppose x(t) = @Incos(t-En) is the input to a system with

frequeng response H(W) = cos(EW) .
Find the output y (t).

A . X (W)=28(1) +Swell]e

!
= Thef
= 581-1-18(w +l

·

Y1W) : I (w> X no

- cos(w) swi-
= cos/) Siw-1) - cost scrl

= 8

10 y(t) = 0


