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Impulse Sampling in Time Domain

0 Ts
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Periodic Impulse Train

0 Ts

... ...

t

1

p(t)

p(t) =

∞∑
n=−∞

δ(t− nTs) = fs ·
∞∑

k=−∞
ejkΩst

Fourier series: heuristic (does not converge)



Impulse Sampling in Frequency Domain
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Passive Circuit: State-Space Model
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ḟ2(t)

]
=

1

5

[
−1 −2

2 −6

] [
f1(t)

f2(t)

]
+

1

5

[
1

3

]
x(t)

Output equation:

y(t) =
3

5

[
−1 −2

] [ f1(t)

f2(t)

]
+

3

5
x(t)



Passive Circuit: State-Space Model

+

−

+

y(t)
−

x(t)

2

3 1 

1

xxxx
xxxx
xxxx
xxxx

State variables: f1(t) and f2(t)

State equation:[
ḟ1(t)
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Passive Circuit: Frequency Response
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5ÿ(t) + 7ẏ(t) + 2y(t) = 3ẍ(t)
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