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Lecture 13:  fpTue Sep 29, 2020

Reminder: 

• Quiz 1 is Thursday

Lecture

• the Fourier transform: 

more properties (table 2)

 using table 1 and table 2
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Quiz 1: Thursday
Rules:

• open book/notes 

• Google not recommended

• Use Piazza to check for typos

• Otherwise: No communication
(electronic or otherwise) with anyone

• See piazza post for logistics

Coverage:

• lectures 1 – 10

• homeworks 1 – 5

• Chapters 1 – 6 of 3084 PDF book

• Chapters 3, 9, 10 of 2026 SP1st (1st Ed)

• Youtube modules 1 – 17
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Piazza
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Late Penalty 1% per minute
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Coverage from 3084 PDF
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Coverage from SP First

1st Ed
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Coverage from Youtube

Modules 1 - 17:
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Review Session Today
From piazza:
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Fourier Transform Pair

Forward X(j) =
Z
–∞

∞
x( t )e –jtdt

Inverse  x( t) =
Z
–∞

∞
X(j)e jtd1

2
------
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TABLE 1
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TABLE 2
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Motivate Modulation Property

Find frequency response when h( t ) = cos(20t) :
tsin

t
--------------

-2 -1 1 2
t
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More FT Properties

• time stretch: y( t ) = x(at) ↔ Y(j) = X(–j/a)

• FT of x*( t )?

• FT of x( – t )?

Implications:

• real signals ⇒ 

• real even signals ⇒
• real odd signals ⇒ 

1
a
------
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Pop Quiz:

Find the convolution of two different sinc functions:

* = ?
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Pop Quiz
Find F.T. of this triangle:

–8 8 t

2
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Pop Quiz
• (Multiplication) — Find FT of x( t ) = c( t )r( t )

= cos(10t)(u(t + 1) – u(t – 1)):

t



16

A New Route to FS Coefficients
• Write a periodic signal as:

 x( t ) = 
X

kg(t – kT )

• View it as convolution x( t ) = g( t )  p( t ), where p( t ) is impulse train

• Use convolution property

⇒ ak = G( )

In words: Sampling the FT of one period yields the FS coeffs.

1
T
--- jk2

T
-------------
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Example: Find FS coeffs of 80% Duty

Define g( t ). 

Find ak by sampling G(j).

t

... ...

0.4T–0.4T

0.5T–0.5T

t0.4T–0.4T
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Not So Obvious Example:

t

... ...

0.5T–0.5T

T/3–T/3

x( t )
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Not So Obvious Example:

But G(j) = sinc2. 

Therefore, the FS coeffs {ak} can be found by sampling sinc2

t

... ...

0.5T–0.5T

T/3–T/3

To get FS coeffs the old way: must integrate above, 4 time regions! Not fun.

t

...

2T/3–2T/3

x( t )

g( t )

Instead: View x( t ) = 
X

kg( t – kT ), where x( t ) is the following triangle:


