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Number Systems 
(Chapter 3) 

Decimal Number    Binary Number 

Repeatedly divide by two and record the remainder for each division then read the answer upwards 

Example: Rewrite the decimal number 50010 as a binary number 

 500/2 =  250 + 0 
  250/2 = 125 + 0 
  125 /2 =  62  + 1 
   62 /2 =  31  + 0  
   31 /2 =  15  + 1 
    15/2 =   7   + 1 
     7/2 =    3   + 1 
     3/2 =    1   + 1 
     1/2 =    0   + 1      Read the reminders upwards 

The answer is 50010 = 1111101002 , we can check the answer by transferring the result back to 
decimal number  

1111101002 = 1 * 28 + 1 * 27 + 1 * 26 + 1 * 25 + 1 * 24 + 0 * 23 + 1 * 22 + 0 * 21 + 0 * 20 = 50010 

Decimal Number     Octal Number 

Repeatedly divide by eight and record the remainder for each division then read the answer upwards 

Example: Rewrite the decimal number 26310 as an octal number 
 
 263/8 =  32  + 7 
  32/8 =    4   + 0 
   4/8 =     0   + 4 
     0/8 =   0   + 0    Read the reminders upwards 

The answer is 26310 = 4078 , we can check the answer by transferring the result back to decimal 
number  

4078 = 4 * 82 + 0 * 81 + 7 * 80  =256 + 0 + 7 = 26310  

Note that we did not consider the 0 on the left because it dose not effect the answer 04078=4078 
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Decimal Number     Hexadecimal Number 

Repeatedly divide by eight and record the remainder for each division then read the answer upwards 

Example: Rewrite the decimal number 612110 as a hexadecimal number 
 
 612/16  =  382 +  9 
  382/16 =   23  + 14      Note that 1410 = E16  
   23/16  =    1   +  7 
     1/16  =    0   +  1    Read the reminders upwards and replace 14 by  

The answer is 612110 = 17E916 , we can check the answer by transferring the result back to decimal 
number  

17E916 = 1 * 163 + 7 * 162 + 14 * 161 + 9 * 160  =  4096 + 1792 + 224 + 9 = 6121  

Note that 1010 = A16 ,   1110 = B16 ,   1210 = C16 ,  1310 = D16 ,  1410 = E16 ,  1510 = F16 . 
 

Binary Number    Octal Number 

Note 8 = 23 that means we need only 3 bits to represent 8 possibilities {0,1,2,3,4,5,6,7} 

  0     000            
  1     001              

                     2     010             
 بس إحتجنا ٣ خانات عشان نكتب الاعداد بالصیغة الثنائیة                          011     3                             

  4     100 
  5     101 
 6     110 
 7     111 

Count off from right to left by three and translate each triad into base 10.  

Example: Rewrite the binary number 11011010112 as an octal number 

 

 

1101101011                   1101101011        001 101 101 011       1       5      5      3 

The answer is 11011010112 =15538 ,We change an octal number to a binary number 

by changing each digit of octal number to 3 bits binary number, e.g, 6438 =  110  100 0112. 

        نضیف أصفار على الیسار لتكوین مجموعة ثلاثیة 

قسم العدد الثنائي الى مجموعات كل مجموعة تحوي ٣خانات نستبدل كل مجموعة ثلاثیة بعددھا عشري
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Binary Number    Hexadecimal Number 

Note 16 = 24 that means we need only 4 bits to represent 16 possibilities {0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F} 

0 0000            
1 0001             

                            2                             0010             
3 0011                          
4  0100 
5 0101 
6  0110 
7  0111 
8 1000 
9 1001 
A16=10      1010 
B16=11 1011 
C16=12 1100 
D16=13 1101 
E16=14 1110 
F16=15  1111 

Count off from right to left by four and translate each quad into base 10.  

Example: Rewrite the binary number 110111011112 as a hexadecimal number 

 

 

11011101111                   11011101111        0110   1110  1111          6      14      15 

The answer is 110111011112 =6EF16 ,We change an octal number to a binary number 

by changing each digit of binary number to 4 bits binary number, e.g, 5A216 =  0101 1010 00102. 

Octal Number    Hexadecimal Number 

We can changing an Octal number to/from a Hexadecimal number by simply transfer the number to 
binary number then use the methods above to change it to the requested base. 

Example: Rewrite the octal number 3748 as a hexadecimal number. 

3 7 48 = 011 111 100 2  = 0   1111  1100 2  = 0 F  C 16 = FC 16 

To check your answer change both octal and hexadecimal to decimal number: 

3748     =    3 * 82 + 7 * 81 + 4 * 80   = 192 + 56 + 4 = 252 
FC16    =    15 * 161 + 12 * 160            =    240 + 12    = 252

        نضیف أصفار على الیسار لتكوین مجموعة رباعیة 

قسم العدد الثنائي الى مجموعات كل مجموعة تحوي ٤ خاناتنستبدل كل مجموعة رباعیة بعددھا عشري


