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4.3 Properties of the continuous-time Fourier transform 

4.3.1 Linearity 
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4.3.2 Time shifting 

Ex. 4.9) 
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4.3.3 Conjugation and conjugate symmetry 

•  For x(t) real & odd, functionimaginary purely :)()(  jXjX 

tt 



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-4- 

)(
)(

 jXj
dt

tdx
F

)()0()(
1

)(
  

 



 XjX

j
dx

t

 

F

)()()(

real is )( : )()(

txtxtx

txjXtx

oe 

 F
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Ex. 4.11)   Fourier Transform of the Unit step function 

Ex. 4.12) 
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4.3.5 Time and frequency scaling 

4.3.6 Duality 
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Ex. 4.13) 
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4.3.7 Parseval’s relation 
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Ex. 4.14) Evaluate the following time-domain expressions: 

Soln.) 
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• Eigenfunction approach 

4.4 The convolution property 
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Convolution property in the frequency domain (duality): 
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4.5 The multiplication property 

Ex. 4.21) 
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Bandpass filter 

4.5.1 Frequency-selective filtering with variable center frequency 
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Ex. 4.25) Consider a stable LTI system 

 
   

  

31

31

2

34

2
)(

2
1

2
1

2




























jj

jj

j

jj

j
jH

)(
2

1
)(

2

1
)( 3 tuetueth tt  



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-24- 

)()(   and    )(2
)(

)(3
)(

4
)(

2

2

tuetxtx
dt

tdx
ty

dt

tdy

dt

tyd t

Ex. 4.26) Consider a stable LTI system 

)(
4

1

2

1

4

1
)( 3 tueteety ttt









 

      31

2

1

1

31

2
)()()(

2





































jj

j

jjj

j
jXjHjY

 

  311

311

4
1

2

2
1

4
1

21

2

1211























jjj

j

A

j

A

j

A


