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Floating Point Numbers and Rounding

* Normalized floating point representation (with base p) for z € R:
z=(-1)") pd
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with a; € {0,1,...,p — 1}, a1 # 1 and exponent b.

» Set of normalized floating point humbers of length ¢ with base p and range of exponent
{6min7 €min T 17 s 7emax} C Z:

M(p7t7 €min; emax) = {:*I0.0él cel Oy pb‘ai € {07 17 Y 2 1}7 aq 7é 07 €min < b < 6max} U {0}
x € M(p, t, €min, €max) i called machine number or computer number.

* Rounding function
v R — M(p7 t, €min, 6max)

forz € Z := [~ Zmax, —Tmin] U {0} U [Zmin, Tmax| determined by
~v(x) = argmin{|z — Z| | £ € M(p, t, €min, €max) }
where
Zmin = min{|z| | z € M(p, t, €min, €max)\{0}},

Tmax := max{|z| | z € M(p,t, min, €max) }-
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— for apyq = g: round up or Round-to-even;

— for |z| < zmin (Underflow): round to 0, sign (z) xmin respectively, or Gradual underflow (allow
non normalized floating point numbers, i.e., a; = 0);

— for |x| > max (Overflow): y(z) = sign (z) Tmax OF y(z) = 0.
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