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Rounding Errors and Error Propagation

+ Relative rounding errors in M(p, ¢, €min, €max):
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* unit roundoff:

* machine epsilon:

1-t

eps := min{|Z — 1| | € M(p, t, €min, €max), T > 1} =p ' = 2u

» standard model of the floating point arithmetic:
r@®y = (zAy)(1+90), |d/<u VAe{+, -/}
(is also expected to hold for v ).
« error propagation: Let & := v(x), § := v(y).
addition: z,y € R, sign (z) = sign (y) =

(ZDY) - (x+y)|

< 2u + u?
|z + y

subtraction: z,y € R, sign (z) = sign (y) =

(o) —(z—y) <( 2|y +2>u+< 2|y +1>u2'

|z —y| lz — ] lz -y

cancellation: = ~ y ~~ large error

multiplication and division:
2Oy — -y

< 3u+ O(u?).
|z -yl
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