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Following motion 5 the basic arithmetic operations are agfias powerset opera-
tions.

aeb={aoblacabecb,ifitis defined 1)

Only for the divisiona/b whenb contains zero in its interior the resulting sets are
not necessarily intervals, there may be 2 semi-infiniteedosr open intervals. We
have 4 choices

(a) raise exception, terminate program

(b) splitb in 2 and perform 2 divisions (motion 5)

(c) return a representation of the pair of unbounded intemescribing the exact
solution set

(d) return the convex hull of the exact solution set; thidis P1788 division eval-
uation

Whereas (a) does not correspond to the paradigm of exceptiercromputing (b)
and (c) have the problem that the result is not an interval.

Hence (d) is the choice we have already voted for.

new oper ations

But especially for the interval Newton method, we want agion that computes en-
closures for two half bounded, disjoint closed or open irdks;, if appropriate. This is
also useful for the reverse multiplication operatiariRev computing enclosures for
the 2 parts of the solution set of the equatioix = a.

C={xeR|dbeb,Jaca bxx=a} (2)

At level 1 it suffices for the division, to proceed like motibrisee(b)). That means,
if b < 0 < b, split the intervab at 0, and perform 2 divisions. The information returned
by mulRevPair can be obtained by two ternary mulRev opetatio

mul Rev(b, a, [—,0]) andmul Rev(b, a, [0, +-])

We want P1788 to provide a function that keeps the 2 quottegtsther.

We, therefore, move that P1788 shall have a version of thisidivand of the
reverse multiplication operation, each of which returnst2ivals. Only if zero is in



the interior ofb,two relevant closed intervals are produced. Otherwisestihation is
enclosed by the first interval, the second output will be thety set.

divPair : IR x IR — IR x IR

(a,b) = ([—e,a/b], [@/b,]) if @<0)A(b<0<b) (3)
(a,b) = ([~e,a/b], [a/b,]) if (@>0)A(b<0<b) (4)
(a,b) — (a/b,0) otherwise (5)

mul RevPair : IR x IR — IR x IR
(b,a) = ([~e,a/b], [a/b,]) if @a<0)A(b<0<b) (6)
(b,a) = ([~e,a/b], [a/b,e]) if (@>0A(b<0<b) (7)
(b,a) — (mulRev(b,a),0) otherwise (8)

For infinite bounds use the general rules for infinities, bitlwe /oo = o

decor ations

As a division divPair shall have a version for decoratedrirgks setting the local deco-
ration totrv, if the denominator contains 0, anddeac or com, if not. mulRevPair has
no decorated version, because it is a reverse operation.



