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● CTFS: Continuous Time Fourier Series
● CTFT: Continuous Time Fourier Transform
● DTFT: Discrete Time Fourier Transform
● DFT: Discrete Fourier Transform

Fourier Transforms Overview (0A)
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CTFS & CTFT
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CTFS & DTFT
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CTFT & DTFT
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DTFT & DFT
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CTFT & DFT
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DTFT: Discrete Time Fourier Transform

Periodic in time
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Fourier Transform Types

Continuous Time Fourier Series

Cn = 1
T ∫0

T
x t  e− j n0 t dt x t  = ∑

n=0

∞

Cn e
 j n0 t

Continuous Time Fourier Transform

X  j = ∫−∞

∞
x t  e− j td t x t  = 1

2 ∫−∞

∞
X  j e j t d

Discrete Time Fourier Transform

X e j  = ∑
n=−∞

∞

x [n ] e− j n x [n ] = 1
2 ∫−

pi
X e j  e j n

Discrete Fourier Transform

X [k ] = ∑
n= 0

N − 1

x [n] e− j2 /N k n x [n ] = 1
N ∑

k = 0

N − 1

X [k ] e j 2/N k n
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Continuous Time

Continuous Time Fourier Series

Cn = 1
T ∫0

T
x t  e− j n0 t dt x t  = ∑

n=0

∞

Cn e
 j n0 t

Continuous Time Fourier Transform

X  j = ∫−∞

∞
x t  e− j td t x t  = 1

2 ∫−∞

∞
X  j e j t d

Periodic 
Continuous Time Signal

Aperiodic 
Discrete Frequency Spectrum

Aperiodic 
Continuous Time Signal

Aperiodic  
Discrete Frequency Spectrum
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Discrete Time

Discrete Time Fourier Transform

X e j  = ∑
n=−∞

∞

x [n ] e− j n x [n ] = 1
2 ∫−

pi
X e j  e j n

Discrete Fourier Transform

X [k ] = ∑
n= 0

N − 1

x [n] e− j2 /N k n x [n ] = 1
N ∑

k = 0

N − 1

X [k ] e j 2/N k n

Aperiodic 
Discrete Time Signal

Periodic 
Continuous Frequency Spectrum

Periodic 
Discrete Time Signal

Periodic 
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