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Appendix Valid to Maclisp Translation Rules
Note.

Here, a s-expression for a valid expression
e is denoted by e'.

1. simple expression

1.1 operator application (prefix form)
op(x,y) ==> (op x' y')

1.2 operator application (infix form)
x op y ==> (op x' y')

1.3 function application
£f(x,¥,2) ==> (£ x*' y' z')

2. tuple expression
(el,..,en) ==> (list e1! .. en')

3. block expression

clause
x1 = el;
.o ==> (let#
xn = en; ((xi1 eit')
return e

(xin ein'))
e
end

-- Here, (xij eij') is one of

- {(x1 e1'),..,(xn en')}.
== each (xij eij') pair is arranged
-- according to data dependency.

== clause .. end construct may be

- written as { .. }.
ex.1
clause (let® ((z 3)
x = £(y,2); (v (g 2))
y = g(z); ==> (x (fy2)))
z = 33 (+x 1))
return x+1
end

4. conditional expression
4.1 if-then-elsif

if p1 then et

elsif p2 then e2 ==>

elsif pn then en

(eond (p1' el1')
(p2' e2')

(pn:'en')

else e (t e"))
34,2 case (translated same as above)
case
p1=> el; (cond (p1' etl')
.o ==> .o
pn => en; (pn' en')
others -> e (t e'))
end

5. function definition '
f:function(x1,..,xn) return(typl,..,typn)
=e;

==> (defun f (x1 .. xn) e')

6. multiple-value definitidn
{[x1,..,xn] = e; ... }
==> (let* ((res e')

(x1 (car res))

(xn Eéad..dr res))
e )

7. recurrence expression
for (x1,..,xn) : (el,..,en) do e
~- Here, e includes recur expression
7.1 tail recursion case
==> (let (GO1 .. GOn)
(do ((x1 e1' GO1)

(xn en' GOn))
(nil)
(return e')
loop))
-- Here, e' includes a form of (go loop)

7.2 non-tail recursion case
A. pure non-tail recursion
==> ((label FOO (lambda (x1.. xn)
e')) el' .. en')
B. mixture of tail and non-tail recursion
==> ((label F00 (lambda (x1 .. xn)
(let (GO1 .. GOn)
(do ((x1 x1 GO1)
(xn xn GOn))
(nil)
(return e')
loop)))) el1' .. en')
~=- Here, e' includes both (go loop)
-~ and (funecall FOO ..) -
ex.1 (tail recuresion)
for (x) : (e) do
if p then x
else recur(x+1)

==> (let (GO1)
(do ((x e GO1)) (nil)
(return
(cond (p x) :
(t (setq GO1 (+ x 1))
(go loop))))
loop)) i
ex. 2 (non-tail recuresion)
for (x) : (e) do
if p then x
else {z=recur(f(x)); g(z)}

==> ((label FO0 (lambda (x)
(cond

Ep q)
t
(let* ((z (funcall FOO (f x))))
(g 2)))))) e)

ex.3 (mixture of non-tail and tail recursion)

for (x) : (e) do

if p1 then x :
elsif p2 then recur(x+1)
else 2%recur(x-1)

z=> ((label FOO (lambda (x)
(let (GO1)
(do ((x x G01)) (nil)
(return
(cond
(pt x)
(p2 (setq G071 (+ x 1))
(go loop))

(t
(* 2 (funcall F0O (- x 1))))))
loop)))) e)

€6



8. parallel expression
for each u in x do e
==> (mapear '(lambda (u) e') X)

ex.1
for each u in '(1 2 3) do u+1
==> (mapecar
"(lambda (u) (+ u 1))
(12 3))

9. lazy evaluation
9.1 delay
A. function application
delay f(x1,..,xn)==>(delay (f x1 .. xn))
delay of which definition is omitted
here yields'
=> (list 'recipe
'(lambda (x1 .. xn) (f x1 .. xn))
(list x1 .. xn)) .
B. any expression
delay e
==> same as above.
(list 'recipe
'(lambda (x1 .. xn) e')
(list x1 .. xn))
-- Here, x1,..,%n are free variables in e’
ex, 1
delay x+1
==>(list 'recipe '(lambda (x) (+ x 1))
ex.2
delay {a=f(x); return a}
==>(list 'recipe
'(lambda (x) (let® ((a (f x))) a))

(list x))
9.2 force
A. explicit force
force x ==> (force x)

-~ Here, force is defined as follows.

(defun force (x)
(cond ((closurep x)
(force (apply (lmdbody x)
(1lmdargs x))))
(t x)))

(defun closurep (x)
(cond ((not (atom x))
(eq (car x) 'recipe))
(t nil)))
(defun lmdbody (x) (cadr x))
(defun lmdargs (x) (ecaddr x))
B. implicit force
use the following functions
defined below.
B.1 single forcing for
strcons (stream cons)
rest(x) ==> (rest x)

(defun rest (x)
(cond
((closurep (cdr x))
(apply (lmdbody (cdr x)).
(lmdargs (edr x))))
(t (edr x))))

or
(defun rest (x) ; efficient version based
(cond s on graph reduction
((elosurep (cdr x)); coneept
(edr
(rplacd x

(apply (1lmdbody (cdr X))
(lmdargs (ecdr x))))))
(t (edr x)))) '
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B.2 recursive forcing for suspending cons
head(x) ==> (head x)
tail(x) ==> (tail x)

(defun head (x)

(eond ((closurep (car x))
(car (rplaca x (force (car x)))))
(t (car x))))

(defun tail (x)

(cond ((closurep (edr x))
(edr (rplacd x (force (edr x)))))
(t (edr x))))

9.3 delayed multiple value defnition

{[x1,x2,..,%xn] = delay e;

g(x1,..,xn)}

A.
==>(let*® ((res (delay e'))
(x1 (delay (car (force res))))
(xn (delay Zé;dd...dr (force res))))
(g (force x1) ::.(force xn)))
B.
==>(let* ((res (delay e'))
(x1 (delay (car¥* res)))
(xn (delay'zéar* (cdd..r* res))))
eee )
(g x1 .. xn))

(defun car* (x) (car (force x)))

(defun cdr®* (x) (edr (force x)))
--Note that in case of B, each argument
--of an application should be forced.

10. higher order function

g:function (f:function,x) return (type)
CRR 9 R
==> (defun g (fx) ... (funcall f ..) ...)
ex.1
g:funetion (f:function,x) return (1list)
= if null(x) then nil
else cons(f(car(x)).s(f edr(x)));

==> (defun g (f X) . :
(cond ((null %) nil) ‘
(t (cons (funcall f (ear x))
(g £ (cdr x))))))

1. Pattern matching '

11.1 patten expression ‘
[e1.en] ==> (cons. el! en')
[e1,..en] =>(cons e1!
(cons. .. (cons en' nil)))

11.2 pattern definition
[x1.x2] = :
is equivalent to
x1 = car(e); x2 = cdr(e)
[x1,..%xn] =
is equivalent to
x1 = car(e); .. ; xn = cad..dr(e)



-- Note that if xi is a quoted atom ~= Program 2 coroutine --
-~ or already

-— defined variable in. the coroutine: function(sig:signal) return(stream)
-- pattern definition = { sg=wcreate(sig);
-~ then a code to check equality m=1inp(sg);
-- is generated. u=fibo(sg);
) : v=pasc(sg);
ex. 1 w=prim(sg);
{['tom.x]=e1; [y.yl=e2; £(x,y)} cor(m,u,v,w) };
==> (let* ((x (cdr e1)) : . .
(y (car e2))) inp: function(sig) return(stream)
(cond ((and (eq (car el1) 'tom) = [read(sig).inp(sig)l; )
(eq y (edr e2)))
(f x)) cor: function([[emd,cnt].nmsgl,u,v, w) return(stream)
(t (exception)))) = case
emd == 'fib => cor(nmsg,outfib(u,cnt),v,w);
cmd == 'pas -> cor(unmsg,u, outpas(v,cnt),w);
) emd == 'pri -> cor(nmsg,u,v, outpri(w,ent));
-- Program 1 compact stream -- others -> cor(nmsg,u,V,w)

end;

rstream: function(sig:signal)
return(stream) outfib: function(u,cnt) return(stream),

= strcons(read(sig),rstrean sig)); = outs(u,ent, ' fibo);
re ( (sig), (sie)); outpas: function(u,cnt) return(stream);

wstream: funetion(s stream) return(stream) = outs(u,cnt,’pase);
= for (x):(s) do outpri: function(u,cnt) return(stream);
if null(ear(x)) then nil = outs(u,ent, 'prim); )
1 O=prine("™ ");
eise {:1=g£;nc§car(x§3; outs: function([e.x],cnt,wnam) return(stream):
s2=zterpri(); = if ent ==z 0 then [e.x]
recur(rest(x))}; else { sO=wprinc(" ",wnam);

s1=wprinc(e,wnam);
compact: function(s:stream) return(stream) outs(x,cnt-1,wnam) };

= if null(s) then nil . . :
else streons(car(s), fibo: function(sig) return(stream)

eompact(remove(car(s)y = L1,1.addlist(fibo(s1g))1;
) rest(s)))); addlist: function([e,x1.x]) return(stream)
= [e+x1.addlist([x1.x])];

remove: function(x,s:stream) return(stream)

= if null(car(s)) then nil pasc: function(sig) return(stream)
elsif eq(x,car(s)) then remove(x,rest(s)) = pastri([1.zeros(sig)l);
else strcons(car(s),remove(x,rest(s))) ; pastri: funct10n([v1 v]) return(stream)
. . = [[v1.v].pastri([1.vsum([v1. V] D1
wstream( compact(rstream(nil))); zeros: f“n°t1°n(818) PetUrn(StPeam)

[0.zeros(sig)]l;
vsum: function([u x],[v.¥y1) return(stream)
= [u+v.vsum(x, y)],

prim: function(sig) return(stream)
= sieve(2,ints(2));
ints: function(m) return(stream)
= [m,ints(m+1)];
sieve: function(n,[e.m]) return(stream)
= [e.sieve(n,del(e,m))];
del: function(m,[e.n]) return(stream)
= if remainder(e,m) == 0 then del(m,n)
else [e.del(m,n)];

-- Note 1.

-= [x.y] is the abbreviation of strcons(x,y).
-=- pattern definition [x.y]=exp means

~- that x=car(exp) and y=rest(exp)

-- Note that cdr part of exp is forced.

-- Note 2.
. -=- wereate is a function which creates
Bl ar—7voxThl : -~ windows for fibo, pasc and prim.

== wprinc outputs an object to the
-- specified window.
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