
Data representation



Binary numbers can be represented in two 
forms:

• fixed – point  representation

• floating – point representation

We also need to represent negative and positive 
numbers for computations. The signed binary 
numbers can be represented in 3 systems:

• signed – magnitude system 

• one’s complement system

• two’s complement system



Binary Numbers Representation
Fixed-point reprezentation



Signed numbers

The signed binary numbers can be represented in 
3 systems:

• signed – magnitude system (a direct code)

• one’s complement system (an indirect code)

• two’s complement system (a complement code)

In all these systems an extra bit position is used 
to represent the sign. 

The MSB of a bit string is used as the sign 

(0=plus, 1=minus).



Signed – magnitude system (Direct Code)

Integers

Fractionals

-(2n-1) ≤ NDC ≤ 2n-1



Two’s complement system (Complement Code)



Two’s complement system (Complement Code)

Examples.

76

-123

127

-127

-128

+0

-0



One’s complement system (Indirect Code) 



Exercises

• Give the value of 88, 0, 1, 127, and 255 in 8-bit 
unsigned representation.

• Give the value of +88, -88 , -1, 0, +1, -128, 
and +127 in 8-bit 2's complement signed 
representation.

• Determine the decimal value of numbers

10010110  unsigned

10010110  2’s complement 



Floating-Point Representation






















