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The next example shows how an expert may ma-

nipulate decorations explicitly to give a function,

defined piecewise by different formulas in different

regions of its domain, the best possible decoration.

Suppose that

f(x) =

�
f1(x) :=

√
x2 − 4 if |x| > 2,

f2(x) := −
√
4− x2 otherwise,

see the diagram. −4 −2 0 2 4
−2

−1

0

1

2

3

4

The function consists of three pieces, on regions x ≤ −2, −2 ≤ x ≤ 2 and x ≥ 2, that join
continuously at region boundaries, but the standard gives no way to determine this continuity,

at run time or otherwise. For instance, if f is implemented by the case function, the continu-

ity information is lost when evaluating it on, say, x = [1, 3], where both branches contribute

for different values of x ∈ x.
However, a user-defined decorated interval function as defined below provides the best

possible decorations.

function ydy = f(xdx)
u = f1(x ∩ [−∞,−2])
v = f2(x ∩ [−2, 2])
w = f1(x ∩ [2,+∞])
y = convexHull(convexHull(u,v),w)
dy = dx

The user’s knowledge that f is everywhere defined and continuous is expressed by the state-

ment dy = dx, propagating the input decoration unchanged. f , thus defined, can safely be

used within a larger decorated interval evaluation.

]
8.8.7. Multi-flavor implementations. A multi-flavor implementation shall, and other imple-

mentations may, provide the sixth decoration com (see §?? in the general description of flavors in
Chapter 1) namely:

Value Short description Property Definition
com common pcom(f,x) x is a bounded, nonempty subset of Dom(f);

f is continuous at each point of x; and the
computed interval f(x) is bounded.

(28)

Its position in the containment and propagation orders is given by

com ⊆ dac ⊆ def ⊆ trv ⊇ emp ⊇ ill,

com > dac > def > trv > emp > ill.

The newDec function is amended to give the decoration com instead of dac to a bounded, nonempty
interval.
[Note. com describes both a Level 1 and a Level 2 property. When f is a library arithmetic operation ϕ,
the computed interval ϕ(x) means the enclosure of Rge(ϕ |x) computed by a particular Level 2 interval

extension of ϕ, giving a result of some interval type T. Thus pcom(ϕ,x) indicates a finite-precision

evaluation that is common in the flavor sense, giving a bounded enclosure of the range.

When f is a function defined by an expression, the computed interval f(x) means the enclosure

y of Rge(f |x) produced by interval evaluation of the expression at Level 2. Evaluation need not use

just one interval type T: any combination of supported types is permitted. If the final y is decorated

with com, it follows from the propagation rules that the whole evaluation was common. That is, the
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