
9-60  通訊原理（含訊號與系統）(I) 

DSBSC (double-sideband suppressed carrier) in AM radio broadcasting? 
(2)Why in practice don’t we generate SSB (single-sideband) modulated 

signals by using a DSBSC modulator followed by a bandpass filter that 
filters out one of the sidebands? （94台北大學通訊所，通訊原理） 

(1)降低Receiver複雜度。 
(2)使用DSBSC後再接BPF時，此BPF必須接近ideal，致使實作時困

難度較高。 
 

 

A carrier with the amplitude 10cA =  and frequency 2000Hzcf =  is SSB 
modulated by the baseband signal  

1( ) cos 2 100 cos 2 300
3

x t t tπ π= −  

(1)Show the phase-shift method for generating the modulated LSSB signal. 
(2)Find the modulated LSSB signal. 
(3)Plot the spectrum of the modulated LSSB signal. 
(4)Outline the amplitude of the modulated LSSB signal. 

 （93高雄第一科大電通所，通訊原理） 
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(2) 1( ) cos(2 100 ) cos(2 300 )
3

x t t tπ π= −  

1ˆ( ) sin(2 100 ) sin(2 300 )
3

x t t tπ π= −  

LSSB: 

ˆ( ) ( )cos(2 ) ( )sin(2 )
2 2

c c
c c c

A Ax t x t f t x t f tπ π= +  

  
15 cos(2 100 ) cos(2 300 ) cos(2 2000 )
3

t t tπ π π⎡ ⎤= −⎢ ⎥⎣ ⎦
 

   
15 sin(2 100 ) sin(2 300 ) sin(2 2000 )
3

t t tπ π π⎡ ⎤+ −⎢ ⎥⎣ ⎦
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(4)令 ( ) ( )cos[2 ( )] ( )cos(2 ) ( )sin(2 )π φ π π= + = −c c R c I cx t R t f t t x t f t x t f t  

( )R t :envelope (amplitude? magnitude) 
( )tφ = phase 

2000cf = Hz 

 2 2( ) ( ) ( )R IR t x t x t= +  

[ ]
2

2125 cos(2 100 ) cos(2 300 ) 25 sin(2 100 )sin(2 300 )
3

t t t tπ π π π⎡ ⎤= − +⎢ ⎥⎣ ⎦
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1 2 25 1 cos(2 100 )cos(2 300 ) sin(2 100 )sin(2 300 )
9 3 3

t t t tπ π π π= + − −  

10 25 cos(2 200 )
9 3

tπ= −  

2 200tπππ− 0

amplitude of ( )cx t
4 205
3 3

× =
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3 3
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9 3

tπ−

 
  

 

Suppose that an unmodulated signal ( )g t  has symmetric spectrum of 
bandwidth W  (namely, *( ) ( )),G f G f− =  whose spectrum magnitude is 
shown below. Assume that the carrier frequency .cf W  (Here, the 

superscript “*” represents complex conjugate operation.) 
| ( ) |G f

f
W
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(1)Specify the Nyquist rate of ( ).g t  
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