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   Bandwidth         



 Hz

 HzHz

Hz

  MHz

   TV 

6MHz

 

 

   4
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      
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  Ground waves   

           



 

  Sky waves 

        



MHz MHz

 Space wave



 MHz  

 

    md 
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  m T Rd 2Rh 2Rh 

RhThT

            



 

 

  

 

    AM         

  

 ' '   
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          

  
  901MHz   935MHz
 
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    

           

   

            

 

              



   

  

   





         

   

         

 4



AM

    

        



 

    

            
  ( )sky waves 

         

       

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     3MHz  30 MHz  

           

  1MHz   30 MHz        


 
      



     MHz         



          

  MHz    = í      

            

      hT      T Td 2Rh   

RhThR 

dm 

 m T R T R T Rd d d 2Rh 2Rh 2R h h     

              

             





AM



FM

    

PM

                  
     

 
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

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      
1
4      

 

4

   

          

 ' 'l  ' 'P  ' ' 


2lP


   
 

       
 


 . .A M 

 ( ) sinc cc t A t

 ( ) sinm mm t A t



( ) ( sin )sinm c m m cc t A A t t  

( ) 1 sin sinm
m c m c

c

Ac t A t t
A

 
 

  
 

 2m mf   

( ) sin sin sinm c c c m cc t A t A t t    

 m

c

A
A

   

1  

( ) sin cos( ) cos( )
2 2

c c
m c c c m c m

A Ac t A t t t         

 ( )c m   ( )c m  

  

            

  sinm mA t  sin cAc t  ( )x t 
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m(t) = Am sin .mt  c(t) = Ac sin ct

( ) sin sinm m c cx t A t A t   
2( ) ( ) ( )y t B t cx t  

 B C 

  sin sinm m c cy t BA t BA t   2 2 2 2sin sin 2 sin sinm m c c m c m cC A t A t A A t t       

sin sinm m c cBA t BA t    
2 2 2

2 cos 2 cos 2 cos
2 2 2

m m c
c m c m c c m

CA CA CAA t t CA A t        

 cosm c c mCA A t  

 . .A M  . .d c
 , 2m m   2 c  , ( )c c m    ( )c m  

        
 



 c  c m   m 

 ( )m t www.sa
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           

(Rc  



            
10kHz 10MHz 1GHz 1000GHz

 10MHz
1GHz 1000GHz 10MHz


 UHF 
   

 
UHF 


 
 
  
     

   

  


 
 81m            


 
 81h m
 66.4 10R m 

 1/2(2 )d Rh
2 6(2 ) 3.14 2 6.4 10 81A d Rh        23255.55 3256km 

 12V 


  12cA V  75% 0.75m  

 ;mA 
m

c

Am
A



0.75 12 9m cA mA V    
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            ( )m t    

   ( ) 2sin(8 )c t t   

                  

   1mA V

( ) 2sin(8 );c t t

  2cA V

  1mT s

   

12 2m
m

rads
T


   

  18c rads  

 4c m  




1 0.5
2

m

c

Am
A

  

            10V     2V  
               


  max 10A V

 min 2A V


max min

max min

10 2 8 0.67
10 2 12

A A
A A


 

   
 

min 0A  
max

max

10 1
10

A
A

   
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     AM           
           
           

   c  s 

 1 cos( )c sV V t  

 cosin c cV V t
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