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Continuous Time vs. Discrete Time 
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Two Types of Orthogonal Sinusoids

kω0 t = (2π
T )k t

k(2π

T ) n( T
N ) = (2π

N )k n

e
+ j ( 2π

T )k t

e
+ j ( 2π

N )k n

(2π

T )

(2π

N )

R

I

R

I

e
+ j(2π

T )(1) t

e
+ j(2π

N )(1)n
n = 0, 1, 2, ... , N−1

0 ≤ t ≤ T

k = −2, −1, 0, +1, +2, .. .

k = 0, 1, 2, ... , N−1



3A DTFS 5 Young Won Lim
8/16/16

Two Types of Inner Products
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Inner Product Representations
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CTFS and DTFS
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Truncate CTFS Coefficients 
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Approximated Coefficients
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Approximated Synthesis
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CTFS, DTFS, and DFT
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CTFT of a Sampled Signal 
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