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. 1.7.   ( )  

    ( )  
 

2.   ,   m   
( . 1.7, )  : 

0

1, ;
( )

0, ,
n m

u n m
n m         

(1.6) 

. .  ,     ,    n = m 
      .n  

3.      : 

1

1, 0;
( )

0, 0,
n

u n
n         

(1.7) 

. .         
n ( . 1.8, ). 

 

1( )u n 1( )u n m
2m

 
. 1.8.   ( )  

    ( )  
 
4.   ,   m   

( . 1.8, )  : 
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1

1, ;
( )

0, ,
n m

u n m
n m         

(1.8) 
 

. .  ,     ,     
 n  m      n – m < 0. 

5.     : 

, 0;
( )

0, 0,

na n
x n

n          
(1.9) 

 a –   ( . 1.9).  
       a   -
 : 

a = 1 –    ( . 1.8); 
 

 
. 1.9.   :   ( ), 

  ( ),   ( ), 
   ( ) 

 
a < 1    a > 0 –   ( . 1.9, ); 

1a   a < 0 –   ( . 1.9, ); 



 28 

1a   a < 0 –  ( . 1.9, ); 
1a –    ( . 1.9, ). 

6.   ,   m  -
  : 

 

 

, ;
( )

0, .

n ma n m
x n m

n m       
(1.10) 

 
7.    , ,  -

,  : 
 

 ( ) ( ) cos(2 ) cos( ),x n x nT A fnT A nT   (1.11) 
 

 T  ; A ;  : 
 

2 .f         (1.12) 
     

 

 ( ) cos(2 ) cos( )x t A ft A t  (1.13) 
 

      ( . 1.10, ): 
 

 
( ) ( ) cos( ) cos .

t nT
x nT x n A t A Tn

  
(1.14) 

 

  ( . 1.10, )  . 
 

 
 

. 1.10.   :  ( ),  ( ) 
 
8.       

 :  
 

 ( ) j Tnx nT Ae   (1.15) 
   :  ( -

 )   (  ): 
 

 ( ) cos( ) sin( ).x nT A Tn jA Tn  (1.16) 



 29 

1.2.4.    
   

 
      (1.5) 

    : 

 
0

0

( ) ( ) ( ),
m

x n x m u n m
 

(1.17) 

       
( ) (0), (1), (2),... , ( ), ( 1),... .x n x x x x n x n  

,   (1.6)   
u0(n – m)     n,  n = m (  m-    - 

),    (1.17)    m,  -
 m = n,  ,   ,    x(n): 

 0 0 0 0
0

0 0

( ) ( ) (0) ( ) (1) ( 1) ... ( ) ( )

( 1) [ ( 1)] ... 0 0 ... ( ) (0) 0 ... ( ).
m

x m u n m x u n x u n x n u n n

x n u n n x n u x n
 (1.18) 

,  2n  (1.18) : 

0 0 0 0
00 0 (2) 0

(0) (2) (1) (1) (2) (0) (3) ( 1) ... (2).
x

x u x u x u x u x  

    -  [28]  (1.18) 
  ,    ( -

)   . 
 

1.3.     
  

 
   ( . 1.11)   

,      -
 x(t)     y(t)    -

   . 
        : 

–    x(nT)    
 x(t); 

–    x(nT)    y(nT)  
 ; 

–     y(t)   
 y(nT). 
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-
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 : ;  (  -

 ); .  
        x(t) -

   x(nT),     -
 .         

( )  -   ( ). 
 ,     

 ,     (j )  
  (t). 

      
 ,        

f    : f   2 f ,   f  –    -
,     f  min = 2 f .  

  f       . 
    f       

 . ,    
      3,4 ,  -

    6,8 ;  -
       f  = 8 . 

      x(t)   ( -
  )  X(j ). 

-   ( )   -
 x (nT)      x(t). 

   ( )   -
    –  –   

( )x t   ,    T.  -
 x(nT)     x(t)   t = nT: 

( ) ( ) .t nTx nT x t  

  ( ), 0, 1, ...x nT n    -
.  

   ( ),     ( . 
. 1.2.2),      x(nT)  -
      m, . .  -

   x (nT).   m 
        

( . 1.6).      N  m-  
.       N   


