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1. Binary Addition
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• The four basic rules for adding binary digits (bits) are as follows:
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2. Binary Subtraction
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• The four basic rules for subtracting bits are as follows:



2. Binary Subtraction
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3. Binary Multiplication
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• The four basic rules for multiplying bits are as follows:



4. Binary Division
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• Division in binary follows the same procedure as division in decimal, as
Example 2–11 illustrates. The equivalent decimal divisions are also given.



Complements of Binary Numbers
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• The 1’s complement and the 2’s complement of a binary number are 
important because they permit the representation of negative numbers. 
The method of 2’s complement arithmetic is commonly used in computers 
to handle negative numbers.
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Signed Numbers
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• Digital systems, such as the computer, must be able to handle both positive 
and negative numbers. A signed binary number consists of both sign and 
magnitude information. The sign indicates whether a number is positive or 
negative, and the magnitude is the value of the number.



Signed Numbers
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Arithmetic Operations with Signed Numbers
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1. Addition:
• The two numbers in an addition are the addend and the augend. The result 
is the sum. There are four cases that can occur when two signed binary 
numbers are added.

1. Both numbers positive.
2. Positive number with magnitude larger than negative number.
3. Negative number with magnitude larger than positive number.
4. Both numbers negative.
5. Equal and Opposite Numbers.



Arithmetic Operations with Signed Numbers
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1. Addition:

(augend) 

(addend) 

(sum) 

(7)10 =(00000111)2

(4)10 =(00000100)2

(15)10 =(00001111)2

(6)10 =(00000110)2



Arithmetic Operations with Signed Numbers
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1. Addition:

(16)10 =(00010000)2

(24)10 =(00011000)2

(5)10 =(00000101)2

(9)10 =(00001001)2



Arithmetic Operations with Signed Numbers
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2. Subtraction:
• Subtraction is a special case of addition. Subtraction is addition with the
sign of the subtrahend changed.

• When you subtract two binary numbers with the 2’s complement method,
it is important that both numbers have the same number of bits.

• The sign of a positive or negative binary number is changed by taking its 2’s
complement.

• To subtract two signed numbers, take the 2’s complement of the 
subtrahend and add. Discard any final carry bit



Arithmetic Operations with Signed Numbers
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2. Subtraction:
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2. Subtraction:



Arithmetic Operations with Signed Numbers
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3. Multiplication:

Partial Products 
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3. Multiplication:
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3. Multiplication:



Arithmetic Operations with Signed Numbers
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3. Multiplication:

(83)10 =(01010011)2
(-59)10 =(11000101)2
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3. Multiplication:



Arithmetic Operations with Signed Numbers
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3. Multiplication:



BCD Addition
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BCD Addition
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BCD Addition
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BCD Addition
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Hexadecimal Addition
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