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ast ::= var | APP(ast, ast, ...) | val
var := VAR(name)
val ::= FUN(var, ast) | atom | LIST(val, ...) | stx
stx ::= STX(atom, ctx) | STX(LIST(stx, ...), ctx)
id ::= STX(sym, ctx)
ctx ::=Scp
scp = {scp, ...}
atom ::=sym | prim| ....
sym ::='name
prim ;= stx-e Ilmk-stx| ....
€ ::= a mapping from name to transform
transform ::= lambda | let-syntax | quote | syntax | VAR(id) | val
2 1= binding store, name — (scp — name)
name ;= a token such as x, egg, or Lambda

scp ::= a token that represents a scope

eval : ast - val

eval[APP(astfun, astarg)]l = evallastpoay[var<evallastargl]]
subject to eval[asts,] = FUN(var, astpody)
eval[APP(prim, astarg, ..)1 = d(prim, evallastargl, ...)

eval[val] = val
d(stx-e, STX(val, ctx)) = val
d(mk-stx, atom, STX(val, ctx)) = StX(atom, ctx)

d(mk-stx, LIST(stx, ...), STX(val, ctx)) = STX(LIST(stx, ...), ctx)



parse : stx Z — ast

parse[STX(LIST(idjam, id, Stxpody), ctx), Z] = FUN(VAR(resolve[id, Z]),
parsel[stxpody, 1)

subject to resolve[idjgm, Z] = lambda

parse[STX(LIST(iduote, 51X), ctx), Z]

strip[stx]
subject to resolve[idguore, 2] = quote

parse[ STX(LIST (idsyntax, $tx), ctx), 2] = stx
subject to resolve[idsynsax, 2] = syntax

parse[ STX(LIST(stXfin, StXarg, -..), ctx), Z] = APP(parse[[stxfin, Z],
parse[stxarg, 21, ...)

parse[id, 2] = VAR(resolve[id, =)

resolve : id 2 — name

resolve[STX('name, ctx), Z] = namepigges:

subject to X(name) = {SCPpind < namepind, ..}
biggest-subsetl[ctx, {5cppind, ...} 1 = SCPpiggest
{5CPbind<—namepind, m}(ﬁbiggesr) = namepiggest

resolve[STX('name, ctx), Z] = name

biggest-subset : scp {scp, ...} = scp

biggest-subset[scpyef, {SCPpinds ---}1 = SCPbiggest
subject to SCPpiggest S SCPrefs SCPbiggest € {SCPbind» -1 »

SCPbind S SCPref = SCPbind S SCDbiggest

strip : stx > val

atom
List(strip[stx], ...)

strip[ STX(atom, ctx)]
strip[STX(LIST(stx, ...), ctx)]



expand : stx € X - (stx, Z)

expand[STX(LIST(idjam, idarg, Stxbady), ctx), §,2] = <STX(LIST(idZam, idnew, StxbadyZ)a crx), Z4>
subject to resolve[idium, Z] = 1ambda, alloc-name[X] = <namenew, 21),
alloc-scope[Z;] = <SCpneW7 Z2>7 addIIidarg7 SCPnew] = idnpew,
2o+H{idpew—>namepewy = 23, E"'{namenewﬁVAR(idnew)} = Enew’
expand[addstxpody, SCPrewl, Enew, 231 = (stXpody2, Z4)
expand[ STX(LIST(idguore, stx), ctx), §, 2] = (STX(LIST(idguote, SIx), ctx), )
subject to resolve[idguore, 2] = quote
expand[STX(LIST (idsynsax, $tx), ctx), &, X1
subject to resolve[idsynsax, 2] = syntax

(STX(LIST(idsyniax, stx), ctx), Z)

expand[STX(LIST(ids, id, stxps, stxp), ctx), €, Z]

expand[stxp2, E2, 23]

subject to resolve[idjs, 2] = let-syntax, alloc-name[Z] = (namenew, Z1),
alloc-scopel[ 2] = (scpnew, Z2), addllid, scpnew] = idnew, Zo+{idnew—namenew} = =3,
E+{name,e,,— evallparselstxins, 2311} = E2, add[stxp, Scppew] = stxp2

expand[stxmacapp, &, Z1 = expand[[flipLstxexp, scpil, €, 221
subject to Stxmacapp = STX(LIST(idac, StXarg, --.), ctx), E(resolvelidmac, Z]) = val,
alloc-scope[ 2] = (scpu, 1), alloc-scope[Z;] = (scpi, Z2),
eval[APP(val, flip[addstxmacapp, Scpull, scpil)] = stxexp

expand[STX(LIST(stXfun, StXarg, -..), c1x), &, 2] = (STX(LIST(SIXfun2, StXarg2, -..), €1X), Z7)
subject to expall[(), (stXfun Starg -..), & =1 = ((SEXfun2 Stxarg2 -..), Z1)
expand[id, €, 2] = (idpew, =)

subject to E(resolve[id, Z]) = VAR(idyew)

expall : (stx ...) (stx ..) EZ > ((stx ...), Z)
expall[(stxe ...), 0, &, =] ((stxe ...), )

expall[(stx, ...), (stxg stxg ...), &, 2] = expall[(stxe ... Stxe0), (stxy ...), €, 271
subject to expand[stxo, &, 2] = (stxe0, Z7)

1]

add : stx scp — stx

add[STX(atom, ctx), scpl = StX(atom, {scp} U ctx)
add[STX(LIST(stx, ...), ctx), scp] = STX(LIST(add[stx, scpl, ...), {scp} U ctx)

flip : stx scp — stx

flip[STX(atom, ctx), scp] = StX(atom, scp ® ctx)
flipl STX(LIST(s2x, ...), ctx), scp] = STX(LIST(flip[stx, scpl, ...), scp @ ctx)



