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4.3 Properties of the continuous-time Fourier transform 

4.3.1 Linearity 



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-2- 

)()( 0

0 
jXettx

tj
 F

)5.2()5.2(
2

1
)( 21  txtxtx

   

   







 






















 2/3sin22/sin
)(

2/3sin2
)(,

2/sin2
)(

2/5

21

jejX

jXjX

4.3.2 Time shifting 

Ex. 4.9) 
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  symmetry conjugate;:)()()( * realtxjXjX  
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4.3.3 Conjugation and conjugate symmetry 

•  For x(t) real & odd, functionimaginary purely :)()(  jXjX 
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4.3.4 Differentiation and integration 
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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) 



     Dept. of Electronics Eng.                                                                                                        DH26029 Signals and Systems 

                                                                                                             

-9- 

• Other Dualities 
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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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• Another approach (time-domain convolution) 

)( jH
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Ex. 4.15) 
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Ex. 4.19) 
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Ex. 4.20) 
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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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Ex. 4.23) 
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Bandpass filter 

4.5.1 Frequency-selective filtering with variable center frequency 
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4.7 Systems characterized by linear constant-coefficient  

      differential equations 
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Ex. 4.25) Consider a stable LTI system 
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Ex. 4.26) Consider a stable LTI system 
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