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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 lmk-stx| ...
€ ::= a mapping from name to transform
transform ::= lambda | let-syntax | quote | syntax | VAR(id) | val
2 ::= binding store, name — (scp — name)
name ::= a token such as x, egg, or Lambda

scp ::= a token that represents a scope

eval[APP(FUN(var, astyoay), Starg)]
eval[APP(prim, ast,, ...)1

evallastyoa[var < evallast.,]]1
O(prim, evallast,l, ...)

eval[val] val

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

StX(atom, ctx)



parse : stx X — ast

parse[STX(LIST(idjun, idug, StXpoay), ctx), Z] = FUN(VAR(resolve[id,,, Z1), parselstxposy, 21)
subject to resolve[idj.., 2] = lambda

parse[STX(LIST(id juore, StX), ctX), Z] = strip[stx]
subject to resolve[id e, 2] = quote
parse[ STX(LIST(idyynax, S1X), ctx), Z] = stx

subject to resolve[idyu.., 2] = syntax

parse[ STX(LIST(StX ators STXrands --.), C1X), 2]

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

APP(parse[stX,uor, 21, parselstx,aa, 21, ...)

resolve : id 2 — name

resolve[STX('name, ctx), Z] = nameyigees
subject to X(name) = {SCPpina<—NAMEping, ...},
biggest-subset[ctx, {SCPpinds ---} 1 = SCDbiggests

{SCpbmanamebind, ~-~}(scpbiggz'51) = namebigge:r

resolve[STX(’name, ctx), Z] = name

biggest-subset : 5¢p {5¢p, ...} = 5¢p

biggest-subset[Scpes, {SCPhinds ---Y1 = SCPhiggest
subject to SCPhiggest S SCPrefs SCPbiggest € {SCPbinds -} »

SCDbind S SCPref = SCPbina S SCPpiggest

strip : stx - val

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

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



expand : stx € X — (stx, Z)

expand[STX(LIST(idiun, idargs SXpoay), €1x), E, 2] = (STXLIST(idams (e SEXpoay2), CIX), )
subject to resolve[idium, =] = 1ambda, alloc-name[X] = (name e, 1),

alloc-scopel 2] = (scPuews 22), addLidurg, SCPuen] = idyen,

Sot{id e —>name .} = s, E+{name,.,— VAR(idoow)} = Enews

expand[addstXsoy, SCPuew], Enews 23] = (SXp0dy2, )

expand[STX(LIST(id e, Stx), ctx), E, =] = (STX(LIST(id yuore, 51X), CIx), Z)

subject to resolve[id e, 2] = quote

expand[STX(LIST(idyar, STx), ctx), E, Z]
subject to resolve[idsma, 2] = syntax

(STX(LIST(idyuiax, 5EX), CIx), Z)

expand[STX(LIST(idys, id, StX,s, SXpoay), C1X), &, 2]
subject to resolve[id;,, £] = let-syntax, alloc-name[Z] = (name,e., 1),

expand$tXsoaz2, Snews 231

alloc-scopel[ =1 = (SCPew, Z2), addllid, SCpuen] = iden,
Z+{idyev— name,,} = Z;, E+{name,.,—eval[parse[stx,,, Z;11} = Euen,

add[[stxpody, SCPuew]l = StXpoay2

expand[ St macapp &» 21 = expand[flip[stx..,, scpil, §, 251
subject to $tmacapp = STX(LIST(id acs SXargs --.), C1X), E(resoVe[id,c, Z]1) = val,
alloc-scope[ 2] = (scp., =), alloc-scope[=:] = (scpi, =),
eval[APP(val, flip[add[stXacapp» SCP], SCPI)] = StX0r

expand[ STX(LIST(StX, 0, StXpma, -..), Ctx), E, 2] = (STX(LIST(SMX expriors SWexpruds ---) CIX), Z)
subject to expand*[(), (%o $Xrud ), &y Z] = (W exprior SWXexprua --)» 1)
expand[id, €, X] = (idyen, Z)

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

expand” : (stx ...) (stx ...) EZ - ((stx ...), Z)
expand*[(stXum -..), O, E, =1 = {(Sdone ---)» 2)

expand*[(stXaon -..), (stx0 stx; ...), &, Z] = expand*[(stxuone .- StXdoneo), (S1X; ...), &, 21
subject to expand[stxo, &, 2] = (stXuoneo, 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), scpl = StX(atom, scp ® ctx)
flip[STX(LIST(s2x, ...), ctx), scp]l = STX(LIST(flip[stx, scpl, ...), scp @ ctx)



