
1.6 元素訊號(Elementary signals)
指數訊號(exponential signals)
弦波訊號(sinusoidal signals)
弦波訊號與複數指數訊號

指數衰退之弦波訊號

步階(Step)函數(訊號)
脈衝(impulse)函數(訊號)

– 微分

 RAMP function

ee: P34



指數訊號(exponential signals)

 (a) 自然界中常見之衰退或成長函數, 如:
人口自然成長函數, 放射物質之衰退

 (b)基本函數型態
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圖例: 指數訊號(p34, F1.28)
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計算: 一階RC電路
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離散指數訊號(exponential signals)

 (a)
 (b)
 (c)   類比於連續指數
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複數指數訊號

若B, r, a為複數(complex)則可定義出複數
指數訊號

常見之複數指數訊號
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弦波訊號(sinusoidal signals) ee: P36
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計算: 二階LC電路
ee: P36
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離散弦波訊號 ee: P37,38
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基本三角恆等式
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Ex 1.7
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弦波訊號與複數指數訊號
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離散弦波訊號與複數指數訊號
ee: P41

Fig 1.34
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指數衰退之弦波訊號
ee: P41

Fig 1.35
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計算: RLC電路
ee: P42

Fig 1.36
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單位步階訊號, unit-step signal
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以單位步階訊號表示下列訊號
ee: P44

Fig 1.39
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以步階訊號描述開關動作
ee: P45

Fig 1.40
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離散脈衝(Discrete-time form of impulse.) ee: P46

Fig 1.41
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脈衝(Dirac delta) ee: P46

Fig 1.42
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Dirac delta & unit step
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Ex 1.10 ee: P47

Fig 1.43
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Dirac delta之時間變數運算
ee: P48
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圖解脈衝訊號之scaling 運算
ee: P48

Fig. 1.44
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Parallel LRC ee: P49

Fig. 1.45
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P1.23   series LCR ee: P49

Fig. 1.45
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Derivatives of the Impulse
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P1.24
( ) ( )

∆
∆−−∆+

==
→∆

22)()(
)1()1(

0

)1()2( lim ttt
dt
dt δδδδ

( ) ( )

0

)(
)()(

2)(2)(

)()()(

2020

0

0
)1(

0
)1(

0

0
)2(

lim

lim

tt

td
d

td
d

tf
dt
d

dt
dtftf

dttttfdttttf

dttttfa

=

∆−=∆+=

→∆

∞

∞−

∞

∞−

→∆

∞

∞−







=

∆

−−−
=

∆

∆−−−∆+−
=

−

∫∫
∫

ττττ ττ

δδ

δ

性質)()2( tδ

ee: P51

( ) ( )

0

)(...

2)(2)(

)()()(

0
)1(

0
)1(

0

0
)(

lim

tt
n

n

nn

n

tf
dt
d

dttttfdttttf

dttttfb

=

∞

∞−

−∞

∞−

−

→∆

∞

∞−

==

∆

∆−−−∆+−
=

−

∫∫
∫

δδ

δ





Ramp Signal ee: P51,52

Fig. 1.46,47
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Ex 1.11 ee: P52

Fig 1.48
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