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Computer Number Systems 

All computers – from large mainframes to hand-held micros – ultimately can do one thing: detect 

whether an electrical signal is “on” or “off”.  Computer programs in BASIC and Pascal are converted 

by various pieces of systems software into sequences of bits (Binary digITs) which correspond to 

sequences of on/off (equivalently TRUE/FALSE or 1/0) signals.  Proficiency in the binary number 

system is essential to understanding how a computer works. 

 

Since binary numbers representing moderate values quickly become rather lengthy, bases eight 

(octal) and sixteen (hexadecimal) are frequently used as short-hand.  Octal numbers group binary 

numbers in bunches of 3 digits and convert the triplet to a single digit between 0 and 7, inclusive.  

For example, 10010101102 = 001 001 010 1102 = 11268.  Hexadecimal numbers group binary numbers 

by fours, and convert the quadruplet to a single digit in the range 0, 1, 2 …, 9, A, B, C, D, E, F.  For 

example, 101101101001012 = 0010 1101 1010 01012 = 2DA516. 
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Decimal Number: 10 is 10 

(1digit)  0 1  2  3  4  5  6  7  8  9   

(2 digits) 10 11 12…………20…………………….……..70……………..80………….…….99  

(3 digits) 100 ………….………….………….………………500…………………...………………………….999 

(4 digits) 1000 

 

 

Binary Number: 2 is 10 

(1digit)  0 1   

(2 digits) 10 11   

(3 digits) 100  101 110 111 

(4 digits) 1000 

 

 

Octal Number: 8 is 10 

(1digit)  0 1  2 3 4 5 6 7 

(2 digits) 10 11 12 13 47………………..67………77  

(3 digits) 100  ………………………………………………………………….777 

(4 digits) 1000 

 

 

Hex Number: 16 is 10 

(1digit)  0     1     2     3     4     5     6     7     8     9     A     B     C     D     E    F 

(2 digits) 10   11   12   13   14   15   16   17   18   19   1A   1B    1C    1D   1E    1F 

                   20………………………………………………………………………………………………………………….. FF 

(3 digits) 100…………………………………………………………………………………………………………………FFF 

(4 digits) 1000 
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Decimal to Binary 

64 32 16 8 4 2 1 

26 

 

25 24 23 22 21 20 

810   10002 

 

 
  1 0 0 0 

64 32 16 8 4 2 1 

 

2510   110012 

 

 
 1 1 0 0 1 

64 32 16 8 4 2 1 

 

12710   11111112 

1 1 1 1 1 1 1 

64 32 16 8 4 2 1 

 

5610   

       

 

8510   

       

 

11110   

4810  

7210  

6610   
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421510   10000011101112 

 

 

 

 

41410   

17810    

20010  

21810  

37510  

7510  

8710  

23010  
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Binary to Decimal 

 

10002  810   

64 32 16 8 4 2 1 

   1 0 0 0 

 

10112      8 * 1   +   4 * 0   +   2 * 1   +   1 * 1   1110 

111102   

1101012      

10112      

102       

1112       

112       
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Decimal to Octal 

64 8 1 

82 81 80 

 

6510   1018 

1 0 1 

64 8 1 

 

8210   1228 

1 2 2 

64 8 1 

 

 

41410   

17810    

20010  

21810  

37510  

7510  

8710  

23010  

 

 

378 ? 
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Octal to Decimal 

 

 

 

1118  64 * 1   +   8 * 1   +   1 * 1   64 + 8 + 1   7310 

478  4 * 8  +    7 * 1   32 + 7    3910 

558  

778  

1268   

2108  

268  

2228  
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Decimal to Hex 

41410   

17810    

20010  

21810  

37510  

7510  

8710  

23010  

 

Hex to Decimal 

3A16  3 * 16   +   10 * 1    48 + 10  58 

6C116  

A0C16  

1416      

ED16   

1116      

1816   

3D16   

BB16   

11116   
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Octal to Binary: Split to three digits 

 

338      011 0112 

6478     

5558     

12458   

7268     

 

Binary to Octal: Combine of three digits from right to left 

 

10101100112      1 010 110 0112   12638 

11110102   

110101010101010102      

10111110001102   
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Hex to Binary: Split to four digits 

 

3A16        0011 10102 

6CD16      

ABC16     

145F16      

FFFED16      

33316      

64716      

52516      

FABC4516      

72616      

FABC4516      

648516      

888616      
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Binary to Hex: Combine of four digits from right to left 

 

10101100112        10    1011    00112    2B3 

11110102    

110101010101010102      

10111110001102   

11011111111101010102     

10111110001102   

11111111110102       

1010101010101102   

110000000011101010102     

10110001100102   

1100000100000102      

1011111111102   

11001100101010102      

1011100000001102   
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Hex to Octal 

 

3A16      0011 1010  00 111 010    728 

6CD16     

ABC16    

145F16     

FFFED16     

 

Octal to Hex 

 

338       011 011  01 1011  1B16 

6478     

5558     

12458     

7268     

 

Decimal 

Hex 

Binary 

Octal 

X 

÷ 

X ÷ 

X 

÷ 
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Adding in Binary: Attention! 2 is 10 in Binary number 

 

1110002 + 1112 =  

11112 + 11112 =  

11002 + 10112 = 

10110012 + 1100111112 = 

11002 + 1101112 =  

11112 + 11112 =  

11002 + 10012 = 

10110002 + 1100110002 = 

11112 + 11012 =  

1111112 + 10112 = 

1010012 + 1100112 = 

11112 + 10002 =  

1100112+ 11112 = 

10110012 + 1111111112 = 

11112 + 11111112 =  

110012 + 1000112 = 
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Adding in Octal: Attention! 8 is 10 in Octal number 

 

658 + 5218 =  

1238 + 4568 = 

128 + 718 = 

1058 + 7568 = 

6658 + 10258 = 

3428 + 258 = 

6518 + 2108 = 

348 + 768 = 

458 + 68 = 

13548 + 62468 = 

642518 + 2546328 = 

32518 + 62458 = 
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Adding in Hex: Attention! 16 is 10 in Hex number 

 

65AB19 16+ 245116  = 

6516 + 25C16  = 

12E16 + 65FF16  = 

68416 + 21516  = 

242BC16 + 26516  = 

2138A 16+ 67B816  = 

6498CC16+ 214F016  = 

125416 + 51ADE16  = 

35616 + 684FA16  = 

348916+ 1025CA16  = 

37D94A16+ 6F5816  = 
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Subtracting in Octal: Attention! 8 is 10 in Octal number 

 

5218  - 658 =  

5238 -  4568 = 

728 - 178 = 

6058 - 568 = 

16658 - 778 = 

3428 - 258 = 

6518 - 2178 = 

1348 - 768 = 

458 - 68 = 

113548 - 62468 = 

1148 - 468 = 
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Subtracting in Hex: Attention! 16 is 10 in Hex number 

 

65AB19 16   - 245116  = 

AB6516  - 25C16  = 

1112E16  - 65FF16  = 

F68416  - 21516  = 

242BC16  -  26516  = 

D2138A 16- 67B816  = 

6498CC16 - 214F016  = 

C12D5416  - 51ADE16  = 

351F616  -  684FA16  = 

34AB8916  - 1025CA16  = 

37D94A16 - 6F5816  = 

AF46C16 - 689A16  = 
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Subtracting in Binary: Attention! 2 is 10 in Binary number 

 

1110002 - 1112   =  1100012 

11112 - 112   =  11002 

11002 - 10112   = 12 

10110012 - 110012 =  

11000002 - 1101112 =  

11112 - 11112 =  

11002 - 10012 =  

10110002 - 1100112 =  

11112 - 11012 =  

1111112 - 10112 = 

1010012 - 110012 = 

11112 - 10002 =  

1100112 - 11112 =  

10110012 - 1111112 =  

11112 - 1112 =  

11001002 - 1000112 =  
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Solve for X 

 

X 8 = FEED16 – 6ACE16      

X 8 = 56AD16 – 328116    

X 8 = F90416 – 6ACE16     

X 16 = 6038   - 3768     

X 16 = 1208 – 328    

X 16 = 4568 – 428    

X 16 = 238 + A316  

X 16 = 258 + F216  

X 16 = 368 + 1216  

X 8 = 658 + A316 

X 8 = 778+ A316 

X 8 = 238 + AA16  

X 2 = 238 + A16  

X 10 = 6318 + 8316 

X 2 = 7778+ A316 

X 8 = 2138 + AA16  

X 10 = 21138 + BA16  

X 10 = 6038 + 8A316 

X 8 = 1638 + 81B16 
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Evaluate the expression and express the final answer in hex. 

102 * 6116 + 10012 * (10112 – A16)        CB16 

 

What is the next term in the following sequence in base 10?  Express the answer in octal.  

18, A16, 1448, 3E816          234208 

 

Which has the most 1’s in its binary representation? 

4148    1B516   17810   20016   6008        1B516 

 

Determine the number of 1’s in the binary representation of the solution  of the following 

expression:   

(7438 – AF16 + 1101001010002) * 25610       7 

 

What is the mean (average) of the following numbers expressed in octal?  

1010102     1328     3316     10101002     4416      1038 

 

Simplify the following and express the answer as a hexadecimal number. 

(238 + A316)/210           5B16 

 

Which expression evaluates to the larger number?  Express the answer as a hexadecimal 

number. 

158 + B1C16 – 1001102    or    AB816 + 1278 + 10002     B1716   

 

Solve for X16: 

210 * X16 – 4648 = 111011102 – X16        B616 

 

Which of the following has the most 1’s in its binary representation?  

17816   5678   1011101102   5658   37710         5678 

 

Solve for X16: 

10110112 + 2 * X16 = 73218         73B16 

 

 


