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For Continuous-time signals 
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5.3.6 Time Reversal 

5.3.7 Time Expansion 
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It is different for discrete-time signal. 
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5.3.8 Differentiation in frequency 

5.3.9 Parseval’s relation 
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Is the time-domain signal 

 

Periodic? 

Real? 

Even? 

Of finite energy? 

][nx

Ex. 5.10) 
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Example : convolution of two sequences 
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5.4 The Convolution Property 
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Ex. 5.12)  Ideal lowpass filter 
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(Differentiation in frequency) 
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Ex. 5.14) 
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5.5 The multiplication property 
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Ex. 5.15) 

Result: Fig. 5.20, page 390 
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5.7 Duality 

5.7.1 In the D.T. Fourier Series 

5.7.2 Between the DTFT and CTFS 















Nn

knj

k

Nk

knj

k

N

N

enx
N

a

eanx





2

2

][
1

][

  



kn

nk

)( 



Nk

knj

n
Nekx

N
a

2

][
1

)( oftion representa seriesFourier  jeX











 









1
2

22
][][)(

0

0
0






T
emxemxeX

m

tjm

m

jmtjt 



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-13- 

][]1[][ nxnayny 





j

j

ae
eH




1

1
)( ][][ nuanh n

5.8 Systems characterized by linear constant-coefficient  

      difference equation 
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