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What if....
programming languages
would implement correct and exact numbers only?

and what if...

programming languages would track

inaccurate inputs to inaccurate outputs?

————————
—(axb)=(—a)xhb (negative-midpoints)
at(—b)=a=xb (absolute-radius)
ax(btc)=ax(b+c) (radius-of-radius)
Definition 1. A computation f : M — M is “error oblivious” when Ym; € Q,r; € Qo : (a +b)xc=a+ max( b, C) (radius-on-top-of-radius)
f(m;xr)=m,xr, & f(m;) =m,; the midpoint of the output of any computation ..
is the same, whether or not the error radiuses are carried along. (axr)+(b+tq)=(a+b)*(r+q) (addition)
Law/Operator | + B . / (axr)—(btq)=(a—Db)*(r+q) (subtraction)
Commutativity | a+b=b+a axb=bxa (axr)x(bxq)=(axb)*(rxb+axq+rx*q) (outer-multiplication)
Associativi b = b = . T .
soclativity Ela:(b): z) ?a"; g) :CC) (axr)x(bxqg)=(axb+rxq)x(rxb+axq) (inner-multiplication)
Distributivity ax(b+c) = ax ax(b+c) = ax r+ % * q
b+axc b+axc (axr)/(bxq)=(a/b) £
Inversion (a+b)—b=a | (a—b)+b=a | (axb)/b=a | (a/b)xb=a b—q
gempotinw a+0=a a—0=a axl=a a§ (1) =a when sign(b —q) = sign(b + q) (division-by-non-zero)
1V1S10Nn-DYy-Z€ro X = . .
undefined (axr)/(b+q)=(a/b)+ oo when sign(b —q) # sign(b + q)
(division-intersects-zero)

lexical Digits = [0-9]+ !>> [0-9];

lexical Number
= Digits whole !>> ""
| """ Digits part !>> "("
| Digits whole "" Digits part !>> "("
| Digits whole """ "(" Digits rep ")"
| Digits whole "" Digits part "(" Digits rep ")"
| "" Digits part "(" Digits rep ")"
| " "(" Digits rep ")"
| non-assoc Number base [eE] [+\-]? sign Digits scale
| non-assoc "+" Number number;

syntax Exp
= number: Number number
| projMid: : Exp exp ".mid"
| projRad: : Exp exp ".rad"
| neg: "-" Exp exp
> left radius : Exp mid "+" Exp rad “error obliviousness”
> left div : Exp lhs "/" Exp rhs
> left mul: Exp lhs "*" Exp rhs
> left (
add : Exp lhs "+" Exp rhs
| sub: Exp lhs "-" Exp rhs

)
> non-assoc (

| eq: Exp lr: "==" EXp r:s TODO: efficient implementation for the TODO: evaluation of automated precision
neq : Exp Lhs "I=" Exp rhs - .

i Rascal metaprogramming language on the tracking on

I‘e“éx“{’h‘"s <E EXPhrhs JVM using fractions and automatically common statistical methods
gr: Exp lhs ">" Exp rhs . . .

| ge : Exp lhs ">=" Exp rhs scaled bigintegers such as Pearson correlation

| cmp : Exp lhs "<=>" Exp rhs

I ncmp: EXP lhs ">-<" EXP rhs Disclaimer: RadCal is probably prohibitively slow for

) supercomputing purposes, and prohibitively expensive

for optimally green computing.

> paren : "(" Exp exp ")";



