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The general power function,
“tRxR—=R

(z,y) = x"y := 2V

is not defined for z < 0.
On the other hand, well-known formulas exist for y € Z or for some y € Q.
In the framework of an extended interval arithmetic computing containment
sets for every function these values should be included in the range, if the domain
is accordingly extended.

[_2’2][0.9,1.1] 2 [_2’ 2][1.0,1.0] 2 [_2’ 2]

One goal of containment arithmetic is to provide an exception free evaluation
of functions over an arbitrary range. In current libraries like Sun’s [1] or ours
[2] the power function is defined for positive radicands only. As a consequence
the result with the given sample values is

[_2’2][0.9,1.1] — [0’2][0.9,1.1] — [0’21.1] — [0’214]

In this paper we discuss alternative implementations of the power function,
compare them with computer algebra systems, develop containment sets and
discuss the issue of accuracy.
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