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  n-bit  
 n+1 bits. ,  bit

   MSB.
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1.   

   
n+1 bits      n
bits. To SB   

  .  MSB=0,  
  ,   MSB=r-1, 
  .  (r    .  
  r=2,  r-1=1).

 ,   , 
     .

     
     , 

.   ,  
   . ,

    ,
    .

:

   
 

(+2)10 0,0010
(-2)10 1,0010
(+56)8 0,0056
(-56)8 7,0056
(+1F)16 0,001F
(-1F)16 F,001F

2.   
 

   –     
     – .  

     
 .      
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  ,    

    .
     
 r-    r-1 .

   ,  
       1

( 1)      2 ( 2).

3.  N   r , [ ]r

[N]r=rn-(N)r, (N)r 0  [N]r=0, (N)r=0

:

   2  (01010)2:
 n=5, r=2, :

25 – (01010) = 100000 – 01010 = 10110

   2  (0.0010)2:
 n=1, r=2, :

21 – (0.0010) = 10.0000 – 0.0010 = 1.1110

    10  (4887)10 :
 n=4, r=10, :

104 – 4887 = 5113

   (48.78)10: 
n=2, r=10, :

102 – 48.87 = 51.13

4.    2

    
   2,  

,    .
  ,  

bit    ,   0 
1   1  0.    1

 LSB.      
   2  .

[01010]2 = ?

0 1 0 1 0  
1 0 1 0 1   bit
    +1  1  LSB
1 0 1 1 0    2



24.   

  ,    LSB
   bits   ,   

   1.  
     

 bits   MSB.   
      2 

.

[01010]2 = ?

0 1 0 1 0  
1  0    LSB 

bits    
 1

1 0 1 1 0    
bits

1 0 1 1 0    2

5.    r-1

[N]r-1=rn-r-m-(N)r

 n,m      bits  
      .

 :

[ ]r=[N]r-1+rm

:
( )r r  n m [N]r-1=rn-r-m-(N)r

1001 2 4 0  24 – 20 – 1001 = 0110
100.1 2  3 1  23 – 2-1 – 100.1 = 011.0
486.7 10 3 1 103 – 10-1 – 486.7 = 513.2

6.    1

     1  2
     

  bit.

:

 1 0 1 1 0 . 1 1 0
[ ]1 0 1 0 0 1 . 0 0 1

7.     2     1  
 

     
,     ,

   bit   .
    ,

   ,   
    ,

   .  
    

 .     
  ,   

     
      

 . :

  
 2

 
 1

+5 0,0101 0,0101 0,0101
-5 1,0101 1,1011 1,1010
+4 0,0100 0,0100 0,0100
-4 1,0100 1,1100 1,1011

8.    -2

     
10   (   

),      
       

      
 .   

     
  

.
   -2, 
     MSB

.  bit   
         

    .     ,
      

     
 bits,   .

     
,     bit

   . 
  ,   

      
   .  bit

   .
:

 
 2

  4 0,0100 0,0100
+5 0,0101 0,0101

0,1001 = 9
     

-2  ,     



3

 .    -2,
 bit ,    

     - .

 
 2

 5 0,0101   0,0101
-4 1,0100   1,1100

10,0001 = 1
    

    2     
.  bit   

  .  
  bit  ,    ,   bit

  0     
 .

 
 2

  4 0,0100 0,0100
-5 1,0101 1,1011

1,1111 = -(0001)2
= -1

     
MSB      . 

     bit
  1.    

     
     

  .

 
 2

 -5 1,0101   1,1011
-4 1,0100   1,1100

11,0111 = -(1001)2
= -9

   
.    

,      
   

.

9.    -1

     
     bit 
  LSB    

  . :

 
 1

 5 0,0101   0,0101
-4 1,0100   1,1011

10,0000
+         1
  0,0001

    LSB  1 
.

 
 2

  4 0,0100 0,0100
-5 1,0101 1,1010

1,1110 = -(0001)2
= -1

   .  
     

    
.

10. 

1.       1
   2,    

  .  a) 11101010  b)
01111110 c) 00000001 d) 10000000 e)
00000000

.
       1,
  1  0   0  1.
       2,
  1  0   0  1  

  1   
.

a)
11101010

1’s complement : 00010101
2’s complement : 00010110
b)

01111110
1’s complement : 10000001
2’s complement : 10000010
c)

00000001
1’s complement : 01111110
2’s complement : 11111111
d)

10000000
1’s complement : 01111111
2’s complement : 10000000
e)

00000000
1’s complement : 11111111
2’s complement : 100000000
2.     

  
    



44.   

2     .
    

,      
2     

 .  a) 11011-11001
b)110100 -10101 c)1011-110000 d)101010-
101011

.
a)

b)

c)

d)

000001:

111111
010101'2
101010

101011101010

XYAnswer
carryendnoisThere
Sum

YofComplements
X

YX

100101:

011011
010000'2

1011
1100001011

XYAnswer
carryendnoisThere
Sum

YofComplements
X

YX

011111:
10000002
1011111

101011'2
110100

10101110100

5

YXAnswer
carryendDiscard

Sum

YofComplements
X

YX

00010:
1000002
100010

00111'2
11011

1100111011

5

YXAnswer
carryendDiscard

Sum

YofComplements
X

YX


