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第四章 连续系统的频域分析 
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4.1  信号分解为正交函数 
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4.2  傅里叶级数 



 











11

0 )sin()cos(
2

)(
n

n

n

n tnbtna
a

tf




 2

2

d)cos()(
2

T

Tn ttntf
T

a 


 2

2

d)sin()(
2

T

Tn ttntf
T

b









1

0 )cos(
2

)(
n

nn tnA
A

tf 

22

nnn baA 
n

n
n

a

b
arctan



 



 

 

 



现象

)(tf )(tf

)(tf



1N  3N 

7N  19N 



100N 








 2

2

d)cos()(
2

T

Tn ttntf
T

a 


 2

2

d)sin()(
2

T

Tn ttntf
T

b

bn =0  



an =0  

2

)()(
)(

tftf
tfod




2

)()(
)(

tftf
tf

ve






f(t)

t0 TT/2



        

  cosx=(  + –jx)/2  











1

)()(0 ]e[e
22 n

tnjtnjn nn
AA 











 
11

0 ee
2

1
ee

2

1

2 n

tjnj

n

n

tjnj

n
nn AA

A 







1

0 )cos(
2

)(
n

nn tnA
A

tf 

 











 
11

0 ee
2

1
ee

2

1

2 n

tjnj

n

n

tjnj

n
nn AA

A 



  







n

tjnj

n
nAtf ee

2

1
)(



nn

j

n FFA nn 


ee
2

1



)(
2

1
)sincos(

2

1

2

1
nnnnnn

j

nn jbajAAeAF n  





 2

2

2

2

2

2

de)(
1

d)sin()(
1

d)cos()(
1

T

T

tjn

T

T

T

T ttf
T

ttntf
T

jttntf
T







n

tjn

nFtf e)(

 n = 0, 1, 2 …  




 2

2

de)(
1

T

T

tjn

n ttf
T

F

f(t)
 F0 = A0/2  



 











n

n

n

n

T

FA
A

dttf
T

2

1

220

0

2 ||
2

1
)

2
()(

1

n 1  
      n≥0   |Fn| = An/2  





THANKS 



第四章 连续系统的频域分析 



4.3  周期信号的频谱及特点 
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4.4  非周期信号的频谱—傅里叶变换 
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4.5  傅里叶变换的性质 
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