
Binary Arithmetic 
Let’s go back to Elementary School  



Counting in Binary 



Decimal Addition Table

0

0 1 8 92 3 4 5 6 70

1 8 92 3 4 5 6 7

1 2 9 103 4 5 6 7 8

8 9 16 1710 11 12 13 14 15

9 10 17 1811 12 13 14 15 16

2 3 10 114 5 6 7 8 9

3 4 11 125 6 7 8 9 10

4 5 12 136 7 8 9 10 11

5 6 13 147 8 9 10 11 12

6 7 14 158 9 10 11 12 13

7 8 81 169 10 11 12 13 14
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Binary Addition Table

0 1

1 10

0 1

0

1

+

Decimal 2

0  +  1  =     1
1  +  0  =     1
1  +  1  =  1 0 

0  +  0  =     0



Adding two numbers directly in Binary 



Subtracting two numbers directly in Binary 



Negative Numbers in Binary 



    Decimal            Binary 

       - 8  1 0 0 0    

       - 7  1 0 0 1 

       - 6  1 0 1 0 

       - 5  1 0 1 1                                

       - 4  1 1 0 0                 Creating Negative 5 from Positive 5:        

       - 3  1 1 0 1                                            5:                       0101 

       - 2  1 1 1 0                                            Invert:               1010 

       - 1  1 1 1 1                                            Add 1:               1011 

         0  0 0 0 0 

         1  0 0 0 1 

         2  0 0 1 0                   

         3  0 0 1 1  

         4  0 1 0 0     

         5  0 1 0 1  

         6  0 1 1 0 

         7  0 1 1 1 

 

 



Subtracting two numbers using Two  
Complement 



Decimal Multiplication Table

0

0 0 0 00 0 0 0 0 00

1 8 92 3 4 5 6 7

0 1 8 92 3 4 5 6 7

0 8 64 7216 24 32 40 48 56

0 9 72 8118 27 36 45 54 63

0 2 16 184 6 8 10 12 14

0 3 24 276 9 12 15 18 21

0 4 32 368 12 16 20 24 28

0 5 40 4510 15 20 25 30 35

0 6 48 5412 18 24 30 36 42

0 7 56 6314 21 28 35 42 49
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Binary  Multiplication Table

0 0

0 1

0 1

0

1

x

0  x  1  =     0
1  x  0  =     0
1  x  1  =     1

0  x  0  =     0



Multiplying two numbers directly in Binary 



Multiplying two numbers using 
 Shift Left and Add 



Dividing two numbers directly in Binary 



Dividing two numbers using 
 Shift Right and Subtract 



End of Presentation 


