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Born 21 March 1768
Auxerre, Burgundy, Kingdom of France (now in Yonne, France)

Died 16 May 1830 (aged 62)
Paris, Kingdom of France

Nationality French

Alma mater École Normale Supérieure

Known for (see list)
Fourier number
Fourier series
Fourier transform
Fourier's law of conduction
Fourier–Motzkin elimination
Greenhouse effect

Scientific career

Fields Mathematician, physicist, historian

Institutions École Normale Supérieure
École Polytechnique

Academic advisors Joseph-Louis Lagrange

Notable students Peter Gustav Lejeune Dirichlet
Claude-Louis Navier
Giovanni Plana
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100Hz square wave to 700 Hz 32 frequencies (i.e. 100Hz up to 6300Hz components)

FOURIER SERIES 



Approximation of Periodic Signals by 
Sinusoids
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• Any periodic signal can be approximated by a sum of many

sinusoids at harmonic frequencies of the signal (kf0 ) with

appropriate amplitude and phase.

• The more harmonic components are added, the more accurate

the approximation becomes.

• Instead of using sinusoidal signals, mathematically, we can

use the complex exponential functions with both positive

and negative harmonic frequencies

EE3414: Signal Characterization

If x(t) is periodic with period T, it is also periodic with 

period nT, that is:

x(t) = x(t + nT).









COMBINE THE EXPONENTIAL TERMS FOR EACH FREQUENCY
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(Effective)Bandwidth
• fmin (fma): lowest 

(highest) 

frequency where 

the FT magnitude 

is above a 

threshold

• Bandwidth:

B=fmax-fmin

• The threshold is often 

chosen with respect to 

the peak magnitude, 

expressed in dB

• dB=10 log10(ratio)

• 10 dB below peak = 

1/10 of the peak value

• 3 dB below=1/2 of the 

peakfmin

B

fmax

EE3414: Signal Characterization



More on Bandwidth
WHY WE CARE!

• Bandwidth of a signal is a critical feature when dealing with the transmission

of this signal

• A communication channel usually operates only at certain frequency range

(called channel bandwidth)

– The signal will be severely attenuated if it contains frequencies outside the range of the

channel bandwidth

– To carry a signal in a channel, the signal needed to be modulated from its baseband to

the channel bandwidth

– Multiple narrowband signals may be multiplexed to use a single wideband channel

EE3414: Signal Characterization





DISTRETE FOURIER 
TRANSFORM

DFT PRESENTATION 1

Using Harman Chapter 11 
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LECTURE OBJECTIVES

• Discrete Fourier Transform

• DFT from DTFT by frequency sampling

• DFT computation (FFT)

• DFT pairs and properties
• Periodicity in DFT (time & frequency)
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DIFFERENCES     TLH AND DSPF
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Ts is the time between samples       S = 1/Ts  samples/sec

Thus, Fk values are frequencies and f values are given at a specific time nTs

Here n and k are indices –

NO relation to physical time of frequency





WATCH THE NOTATION:    f_s here is the Resolution in frequency in Hertz.  
The Sampling Rate is given by 1/T_s
Note: f_max is at index N/2 so F[(N/2)/(NT_s)] = F[1/(2T_s)] as Expected!




