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ECS 455 Chapter 1 
Introduction & Review

1.2 Fourier Transform and 
Communication System

Office Hours: 
BKD 3601-7
Tuesday 9:30-10:30
Tuesday 13:30-14:30
Thursday 13:30-14:30



7 Equations
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that changed the world

… and still rule everyday 
life
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Euler’s Formula
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(Continuous-Time) Fourier Transform
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Fourier Transform Pairs (1)
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Fourier Transform Pairs (2)
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Fourier Transform Pairs (3)
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Important Properties
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DSB-SC
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DSB-SC
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DSB-SC
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[Demo_DSBSC_Sound_ReadWAV.m]



DSB-SC (Zoomed in time)
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Note how the high-frequency 
content is riding on top of the 
original baseband signal.

Note how the baseband signal 
݉ ݐ becomes the envelope of 
the modulated signal x ݐ .

Note the delay caused by the LPF.
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fc = 4 Hz
Bit rate = 1 bps
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Spectrum of ON-OFF Keying
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fc = 100 Hz
Bit rate = 1 bps
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Cos vs. Cos Pulse
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Spectrum of ON-OFF Keying
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fc = 100 Hz
Bit rate = 1 bps
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Spectrum of a train of rect. pulses 
(1/4)
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Spectrum of a train of rect. pulses 
(2/4)
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Spectrum of a train of rect. pulses 
(3/4)
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Spectrum of a train of rect. pulses 
(4/4)
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Spectrum of a train of rect. pulses:
a revisit to an earlier OOK Example
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Spectrum of ON-OFF Keying
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fc = 100 Hz
Bit rate = 1 bps
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