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How do you determine the accuracy of a floating-point binary number?





Q: What is the significance of machine epsilon for a student 
in an introductory course in numerical methods?

A: The machine epsilon is an upper bound on the absolute 
relative true error in representing a number. Let 𝑦𝑦 be the 
machine number representation of a number 𝑥𝑥, then we can 
show that the absolute relative true error in the 
representation is

𝑥𝑥−𝑦𝑦
𝑥𝑥

≤∈𝑚𝑚𝑚𝑚𝑚𝑚𝑚



A machine stores floating-point numbers in a hypothetical 10-bit 
binary word.  It employs the first bit for the sign of the number, the 
second one for the sign of the exponent, the next four bits for the 
magnitude of the exponent, and the last four bits for the magnitude of 
the mantissa.  Confirm that the magnitude of the relative true error 
that results from approximate representation of 0.02832 in the 10-bit 
format is less than the machine epsilon.
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