Binary Number Representations Review Questions

Consider the following 8-bit floating-point number system 

                b0        b1b2b3
     b4b5b6b7
             (sign)    (exponent)    (significand)

The hidden bit is not stored in the word because it always has value 1. The exponent ranges from -4 to 3, where bit string 000 represents exponent -4, bit string 001 represents exponent -3, ..., and bit string 111 represents exponent 3. 

1)
What is the range of values?

2)  
Represent (or approximate) in binary


a)  -5


b)  13


c)  -2


d)  1 / 32


e)  33 / 32


f)  0

3)  
Represent in decimal


a)  11010001


b)  01100011


c)  10110110

4)
What is the smallest positive integer whose value cannot be represented exactly in this number system (in decimal)?  
5)  
What is the machine epsilon (in fraction form)?
6)  
What is the exact value of 1 + 1/32 - 1? What value would you get using this binary system? If there is a difference, what kind of software problems could you get?
7) With fixed-point notation, you limit the absolute/relative error? What about the floating-point notation? What about signed and unsigned integers?

8) Why can you represent a larger range of numbers with floating-point than with integers?
9) Precisely explain one difference between IEEE single and double precision number formats? For each format, give an example of when you would use it and why.
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