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Dy Simply changing them to “arrows”
™ (representing the delta functions).

,' ‘\ 1 1 Collectively, they are now the Fourier

h \ X = o

’ \ 5 transform of your periodic signal.

LA 2 AN \ ZN A~
~Y- NI 4 1 R I’ A aadi
Q {, o ’ll 1 Y
\ “z°3 J




Square Wave
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Fourier Transform of Square Wave
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Effect of Duty Cycle

Duty cycle = 0.500
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When duty cycle =
1/2, the 2nd harmonic
(along with its

0.2

muliples) is suppressed.
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Effect of Duty Cycle

Duty cycle = 0.070
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Effect of Duty Cycle
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Effect of Duty Cycle

Duty cycle = 0.125

When duty cycle =
1/8, the 8th harmonic
(along with its

muliples) is suppressed.
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Effect of Duty Cycle

Duty cycle = 0.203
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When duty cycle =

1/5, the 5th harmonic
(along with its

muliples) is suppressed.
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Effect of Duty Cycle

Duty cycle = 0.336
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When duty cycle =
1/3, the 3rd harmonic
(along with its

muliples) is suppressed.
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Ex 1

Fourier Series

| |
-
|

|

[

|

|

|

|

|
s
S}

02— — — — — —

]

plitude_Modulation_Fourier_Ex1.fig

ECS332_4_Am

.




Ex 1

Fourier Series
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Fourier Series: Ex 1 (interactive)
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l Clear J l Cosine J l Sine J l Square (sin) J [ Square (cos) ] Harmonics: 9 Default | Volume [ Sound f0:329.6Hz fs: 44100 Hz Print
l Beats J l Sawtooth J l Triangle J l Impulse (sin) J X > X I X T Tutarial

(c) Toma$ Bofil, borilt@gmail.com, 2014 Prague. TIP: try cursor keys, gwert.., a s df.. and combine them with Shift key.

\ ECS332_4_Amplitude_Modulation_Fourier_Ex1jar [http:/ /www.tomasboril.cz/hobbies_programs_en.html] /




Ex 1

Fourier Series
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Fourier Series: Ex 2
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Fourier Series: Ex 2




Back to the Euler’s formula

Then it moved in 2 dimensions

Vertical Position = sin(time) Vertical Dimension
time “Imaginary”

Horizontal Dimension
“real”

i
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This point’s motion in both

dimensions was independent of each

other. For various reasons we call the
e oy two dimensions this point moves in
Seattle 2075 Z = ) 10

the real and the imaginary axis. In

: . )
fact though, there's nothing truly 2 o

imaginary about it. e R —
Horizontal Position = cos(time)
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Many Frequencies

Points Rotate At Different Speeds

» Think of hands of a clock. Znl.15e-5 Hz
The hands move at different 2n2.27e-4 Hz

;'_ - h SpEEdS/frequenCiES. 2ntl.66e-2 Hz
oft I . * Hour hand - 2it radius/86400
seconds

* Minute hand - 2it radius/
3600 seconds

YT = * Second hand - 2nt radius/60
" Seattle 2015 seconds




Fourier Series: Ex 2
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Fourier Series: Ex 2

Fourier series

[http://codepen.io/anon/pen/jPGJMK/]
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Fourier Series visualization

From Wikipedia:

[http://bl.ocks.org/jinroh/7524988]




Fourier Series: Drawing

The same technique, but now tracing the whole
trajectory and not just the vertical

displacement, can be used to draw “anything”.

[https:/ /www.youtube.com/watch?v=QVul2Y CwHjw&t=1m] J




Fourier Series: Drawing

Draw Anything is an iOS app that harnesses the
computational power of the Wolfram Programming

Cloud to automatically create step-by-step drawing
guides.

How it works

Increasing order of Fourier expansion S

[http://devpost.com/software/draw-anything]




