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Representing Integer Data 
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Number Representation 

 An integer is a number which has 
no fractional part. 

 Numbers can be represented as a 
combination of 

 Sign (plus or minus) 

 Value or magnitude  
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Unsigned Integer 
(Natural Number) 

 The representation of a non-negative 
integer using binary 

 Given n bits, it is possible to represent 
the range of values from 0 to 2n - 1 

 8-bit storage location 
28 different values between 0 and 255 

 16-bit storage location 
216 different values between 0 and 65535 
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An extra bit in the most significant position is 
designated as the sign bit which is to the left of 
an unsigned integer. The unsigned integer is the 
magnitude. 
 
 
 
 
A 0 in the sign bit means positive, and a 1 

means negative 

xxx xxxx x 

Signed-Integer Representation 
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Signed-Integer Representation 

 No obvious direct way to represent 
the sign in binary notation 

 Options: 

Sign-and-magnitude representation 

1’s complement  

2’s complement  
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Sign-and-Magnitude 

 Use left-most bit for sign 

0 = plus; 1 = minus 

 

 Example using 8 bits: 

Unsigned:  1111 1111 = +255 

Signed:     0111 1111 = +127 
        1111 1111 = -127 

Note:  2 values for 0:  
 +0 (0000 0000) and -0 (1000 0000) 



One’s Complement 

 For positive numbers, the representation 
is the same as for unsigned integers 
where the most significant bit is always 
zero 

 The additive inverse of a one’s 
complement representation is found by 
inverting each bit. 

 Inverting each bit is also called taking the 
one’s complement 
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Example of one’s complement 

 0000 0011 (3) 

 1111 1100 (-3) 

 

 0001 0111 (23) 

 1110 1000 (-23) 
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Two’s complement 

 The additive inverse of a two’s complement 
integer can be obtained by adding 1 to its one’s 
complement 

 The two’s complement representation for a 
negative number is the additive inverse of its 
positive representation 

 An advantage of two’s complement is that there 
is only one representation for zero 
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Question-  

1Q) The 1’s complement of 1 in 4 bits is ___ 

 

a) 0001 
b) 0 
c) 1001 
d) 1110 
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2Q) The sign magnitude representation of -9 is___ 

 

a) 00001001 
b) 11111001 
c ) 10001001 
d) 11001 
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