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單元二
線性非時變系統之時域表示

Time-Domain Representations 
of Linear Time-Invariance Systems
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教學目標

瞭解線性非時變系統(LTI )之
– Convolution 與LTI system
– Convolution 之計算

– 基本性能

– 表示法
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本單元進度
 Convolution Sum

– Convolution Sum Evaluation procedure
 Convolution integral

– Convolution integral Evaluation procedure
 LTI system

– LTIimpulse response
– LTI step response

 LTI representation
– Differential & difference
– Block diagram
– State variable description
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下單元進度

 Fourier representation of signal and LTI 
system

 Fourier analysis
– Property
– Fourier  signal operation
– Fourier  system operation
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The Convolution Sum
][][][][][][][ nhnxnhnxknhkxny

k
∗=⊗=−= ∑

∞

−∞=

{ }
{ }

∑
∞

−∞=

−=

=
=

k
knhkxny

ny
nHnh

nxHny
LTI

][][][

][
][][

][][

可表示如下則

且

系統若有一

δ
{ }
{ }

][*][        
][*][][

][
][][

][][

nxnh
nhnxny

ny
nHnh

nxHny
LTI

=
=

=
=

⇒
可表示如下則

且

,

系統

δ



6

訊號=脈衝訊號之線性組合

Graphical example illustrating the 
representation of  a signal x[n] as a 
weighted sum of time-shifted impulses.
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系統之脈衝響應(impulse response)
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圖解迴旋和(Convolution Sum)運算
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分解圖示2. 
shift

1. 
gain

3. H{}
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Ex 2.1
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Convolution Sum運算步驟
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Ex 2.2 
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Ex 2.2
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Ex 2.3
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Ex 2.3
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Ex 2.3
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Ex 2.4
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Ex 2.4
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Ex 2.4
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Ex 2.5
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Ex 2.5
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Signals for Problem 2.2(f), 
y[n]=x[n]*h[n]
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