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Review
� Last lecture introduced the notions of roundo� and truncation error.

� roundo� error concerns floating point error due to finite precision
� truncation error concerns error incurred due to algorithmic approximation, e.g.

the representation of a function by a finite Taylor series

� To study the propagation of roundo� error in arithmetic we can use the
notion of conditioning.



Floating Point Numbers
� Scientific Notation

� Significand (Mantissa) and Exponent Given x with s leading bits x0, . . . , xs−1



Rounding Error

� Maximum Relative Representation Error (Machine Epsilon)



Rounding Error in Operations (I)

� Addition and Subtraction



Rounding Error in Operations (II)

� Multiplication and Division



Exceptional and Subnormal Numbers
� Exceptional Numbers

� Subnormal (Denormal) Number Range

� Gradual Underflow: Avoiding underflow in addition


