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1.  

1.          
, ,  

  

  
 = 10,
: 0,1,2,3,4,5,6,7,8,9.

:

  
 = 2,
: 0,1.

 :

  
 = 8,
: 0,1,2,3,4,5,6,7.

:

  
 = 16,
: 0,1,2,3,4,5,6,7,8,9, , ,C,D,E,F.

:

2.   0-7   
 ( =2)

22=4 21=2 20=1
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1

6 1 1 0
7 1 1 1

3.  .    LSB   MSB;
MSB Most Significant Bit,

   . 
      

  ,    
 .

LSB Least Significant Bit,
   .  

       
 ,      

 .

4.  bits   
  ;

    ,   
.

     
  bits   

 .
,  n bits  

   
  0   2n-1.

5.    
    

 2, 3  4 bits
      
 2    {0, 1}.
  0   1      

bits.
    

    bits.
  bits   

    .
       

    2      
      

  (   
)    
      0.

 :
   bit, ,  0  1.
      bits, , :

 =1 =0,
Least
Significant Bit
(LSB) =

  
 

 =  21

= 2
 = 20 = 1



21.  

 * 2 +  * 1
0 0 0 * 2 + 0 * 1 = 0
0 1 0 * 2 + 1 * 1 = 1
1 0 1 * 2 + 0 * 1 = 2
1 1 1 * 2 + 1 * 1 = 3

      bits,  ABC,
:

=2
=1 =0

Least
Significant Bit
(LSB) =  

 

=  22 =
4

 =
21 = 2

 = 20 = 1

C  * 4 +  * 2 + C
*1

0 0 0 0 * 4 + 0 * 2 + 0 *1
= 0

0 0 1 0 * 4 + 0 * 2 + 1 *1
= 1

0 1 0 0* 4 + 1 * 2 + 0 *1
= 2

0 1 1 0 * 4 + 1 * 2 + 1 *1
= 3

1 0 0 1 * 4 + 0 * 2 + 0 *1
= 4

1 0 1 1 * 4 + 0 * 2 + 1 *1
= 5

1 1 0 1 * 4 + 1 * 2 + 0 *1
= 6

1 1 1 1 * 4 + 1 * 2 + 1 *1
= 7

      
     

       bit 1.
      bits, ABCD 

:

=3 =2 =1 =0  
 

=  23 =
8

 =
22 = 4

 =
21 = 2

 =
20 = 1

C D A* 8 + B * 4 + C * 2 +
D *1

0 0 0 0 0
0 0 0 1 D *1= 1
0 0 1 0 C * 2 = 2
0 0 1 1 C * 2 + D *1 = 3
0 1 0 0 B * 4 = 4
0 1 0 1 B * 4 + D *1 = 5
0 1 1 0 B * 4 + C * 2 = 6
0 1 1 1 B * 4 + C * 2 + D *1 =

7
1 0 0 0 A* 8  = 8
1 0 0 1 A* 8 + D *1 = 9
1 0 1 0 A* 8 + C * 2 = 10
1 0 1 1 A* 8 + C * 2 + D *1 =

11
1 1 0 0 A* 8 + B * 4 = 12

1 1 0 1 A* 8 + B * 4 + D *1 =
13

1 1 1 0 A* 8  +  B * 4 + C * 2
= 14

1 1 1 1 A* 8 + B * 4 + C * 2 +
D *1 = 15

   
  bits.

   
, 

M  1bit    
,  0  1.

 2bits, 4 ,  0,1,2,3.  3bits, 8
,  0,1,…,7.  4bits, 16
,  0,1,…,15.

  n bits  
 2n ,  0, 1, 2,

…, 2n-1.
. .  32 bits  

 232 = 4,294,967,296
,  0, 1, 2, …, 4,294,967,296 – 1

= 4,294,967,295.

6.  20    ,
   

Decimal  Binary  Octal Hexadecimal
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
17 10001 21 11
18 10010 22 12
19 10011 23 13
20 10100 24 14

7.     
    

  ,   
    2  

    1. :
(1010.011)2 = 23 + 21 + 2-2 + 2-3 = (10.375)10
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8.     r  

     r
    ,

    
   r   .

:
(640.4)8 = 6*82 + 4*8 + 4*8-1 = (408.5)10

9.    2k

   8    
  3bit  .

,    16
     4bit
 .

       p,
 p    k  2, 

   k-bit  .
       p

  q,    p   q     
   2,     

 p      2
  ,   
 bits     q.

     
 2k.

:
  16   8 :

(AF5.2C)16 = (?)8
p=16=24    4bit
q=8=23    3bit

     
16   4bit :

F 5 . 2 C
1 0 1 0 1 1 1 1 0 1 0 1 . 0 0 1 0 1 1 0 0 0

5 3 6 5 . 1 3 0
(AF5.2C)16 = (5365.130)8

10.   8   16
    (567.23)8 

16  .
5 6 7 . 2 3
1 0 1 1 1 0 1 1 1 . 0 1 0 0 1 1

.
0 0 0 1 0 1 1 1 0 1 1 1 . 0 1 0 0 1 1 0 0

1 7 7 . 4 C

11.    8   2
   

   .   8 
  2, 8=23.    

    3 
 .    

        

    
 . : 78=1112,

778=111 1112, 7778=111 111 1112.

12.    2   8
,  2    ,

   8 .  :
110 0112=638. ,   

  2   
   8   16 .

,    
  .    

     
  .     
   

  8   16  .

12.    -  
 

     
  ,   

      
.     
.     

.

13.     
10   2

   10  
      

  .    
 .     

  0.     
 (      )   

    
  . :

   245   10
  2 .

   
  245 2

122 2 1
61 2 0
30 2 1
15 2 0
7 2 1
3 2 1
1 2 1
0 1
 24510 = 111101012

14.     
10   8 , 16

    245 
8    16    .



41.  

   
  245 8

30 8 5
3 8 6
0 3

 24510 = 3658.

   
  245 16

15 16 5
0 15=F

 24510 = F516.

15.     
10   2

   
     ,

    2   
      

      
.   

   
       

      .
 1.    .250 

 10   2  .
.250  2 = 0.50  0
.50  2 = 1.00  1

: .25010 = .012
 2.   .345 

 10   2    6
.

.345  2 = 0.690  0

.690  2 = 1.380  1

.380  2 = 0.760  0

.760  2 = 1.520  1

.520  2 = 1.040  1

.040  2 = 0.080  0
: .34510 = .0101102

16.     
10   8

    
 8      

    
 .

.    .34510  8
.     :

0.345 x 8 = 2.760  2
0.760 x 8 = 6.080  6
0.080 x 8 = 0.640  0
0.640 x 8 = 5.120  5

: .34510 = .26058.

17.    2
    

     , 
  .

     
   2,  

       
  .

.    242.45
  10    .

242 : 2 = 121 ,
 0

121 : 2 = 60, 
1
60:2 = 30, 
0
30:2 = 15,  0
15:2 = 7,  1
7:2 = 3,  1
3:2=1,  1
1:2=0,  1

 24210 =
111100102

   
 

:
0.45 x 2 = 0.90  0
0.90 x 2 = 1.80  1
0.80 x 2 = 1.60  1
0.60 x 2 = 1.20  1
0.20 x 2 = 0.40  0
0.40 x 2 = 0.80  0
0.80 x 2 = 1.60  1
( )

: 0.4510=.0111002.
: 242.4510 = = 11110010. 0111002.
   (

     ) 
     

  .    
   p   q,     p

 (  )   q,  
   p.   

    10,  
    p=10. , 

      
 q    10      

  q.

18. 
1.   (25.34)8   

  5.
.

      10:
(25.34)8 = 2*81 + 5*80 + 3*8-1 + 4*8-2 = 16 + 5 +
3/8 + 4/64 = (21.4375)10

       
10-   5-  ,   

    ,  :
21  :  5  =  4,

 = 1
4  :  5   =  0,

 = 4
   
   :

(21)10 = (41)5

   
:

0.4375 * 5 = 2.1875
0.1875 * 5 = 0.9375
0.9375 * 5 = 4.6875
0.6875 * 5 = 3.4375
0.4375 * 5 = 2.1875
( )
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   :
(0.4375)10 = (0.2043) 5

   
  

   
.

 , :
(25.34)8  = (41. 2043)5
2.      

     
      

. (a) 14/2 = 5 (b) 54/4 = 13  (c)
24+17=40

.
      

  .
(a) 14/2 = 5;

 
 

:
14=1 x r1 + 4 x
r0 = r + 4
2=2 x r0=2
5=5 x r0=5
(4+r)/2=5

  

  
 r=6.

(b) 54/4 = 13;

 
 

:
54=5 x r1 + 4 x
r0 = 5r + 4
4=4 x r0=4
13=1 x r1 + 3 x
r0 = r + 3
(5r+4)/4= r + 3

  

  
 r=8.

(c) 24+17=40;

 
 

:
24=2 x r1 + 4 x
r0 = 2r + 4
17=1 x r1 + 7 x
r0 = r + 7
40=4 x r1 + 0 x
r0 = 4r + 0
(2r + 4) + (r +
7) = 4r

  

  
 r=11.

3. a)        
  5,     

    ;  b) 
  4   

     
.

4.      
 a) 47, b) 69, c) 96.

5.      
  a) 110011, b) 001101, c)

110000.
6.   16   

 a) 2510, b) 8310, c) 9710.
7.    

   .  (a)11,
(b)100, (c)111, (d)1000, (e)1001, (f)1100,
(g)1011,  (h)1111, (i)110011.11,
(j)1111000.101, (k)1011010.1010, (l)
101I100.10101, (m) 1111111.11111,
(n)100000.011, (o)1110001.0001.

8.        
     
  

 (H=1, L=0);
a)

b)

9.     
     
    
 1100   1101. 

    ;
10.      

    7   
     13,  

 .
11.   16  

    0   F
,    
    L1 

L4.       
     

   ;  (    
    

  interactive mode  , 
 Digital    .



61.  

12.     
    16

  16   
   .


