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ast ::= var | APP(ast, ast, ...) | val
var ::= VAR(name)
val ::= FUN(var, ast) | atom | L1ST(val, ...) | stx
stx ::= STX(atom, ctx) | STX(LIST(stx, ...), ctx)
id == STX(sym, ctx)
ctx ::= a mapping from ph to scp
scp = A{scp, ...}
atom ::= sym | prim | ....
sym ::=name
prim ::= stx-e |mk-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

ph = integer

eval[APP(FUN(var, astyeay), asta,)] = evallast,.q[var<evallast.,]]]

eval[APP(prim, ast,,, ...)] O(prim, evallast,l, ...)

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 : ph stx Z - ast

parse l STX(LIST(id umbdas iargs SXboay), C1X), 2]
subject to resolve il idiumpaa, 2] = Lambda

parse [ STX(LIST(id juore, S1X), ctx), 2]

subject to resolve il idyuoe, 2] = quote

parse [ STX(LIST(idsyuax SX), ctx), Z]
subject to resolve,[idyma, 2] = syntax

parse, i [STX(LIST(SX,uiors $Sranas --.), €1X), 2]

parse,i[id, 2]

resolve : ph id 2 — name

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

subject to X(name) = {SCPpina<—NAMEpinds ...}

FUN(VAR(resolve,lida, 21), parsel stxsoay, 21)

strip[szx]

SIx

APP(parse, [ stx,uor, 21, parse ulstxrana, 21, ...)

VAR(resolve,[id, 1)

biggest-subset[ctx(ph), {SCPpind, ---} 1 = SCDbiggest

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

resolve, [STX('name, ctx), 2] = name

biggest-subset : 5¢p {5¢p, ...} = 5¢p

biggest-subset[Scpes, {SCPhinds ---Y1 = SCPhiggest

subject tO SCPpiggest S SCPrefs SCPbiggest € {SCPbinds ---

SCDbind S SCPref = SCPbina S SCPpiggest

strip : stx - val

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

atom

b

List(strip[stx], ...)



expand : ph stx § 5cp = - (stx, )

expand,[STX(LIST(idiun, idarg, StX0ay), €1%), €, 5Py, 21 = (STX(LIST(idiams iderss Stb0ay2), €1X), 2
subject to resolve,y[idin, ] = 1lambda, alloc-name[Z] = (name, e, Z1),
alloc-scopel 2] = (scPuews 22), addplidurgs SCPuew] = iders ZoH{idew—>naAME0} = s,
E+{name,,,— VAR(id,)} = Enens
expand,»[add,i[:Xsody, SCPren]ls Enews {5CPuen} U 5CPp, 23] = ($0Xp0ay2, )
expand, [ STX(LIST(id o, 51X), Ctx), E, 5CPp, =1 = (STX(LIST(id yuore, SIX), C1x), Z)
subject to resolve il idyuoe, 2] = quote

expand, [ STX(LIST(id.ya, 51X), ctx), E, 5CPp, 21 = (STX(LIST(idyutaxs SWpruned), C1X), Z)

subject to resolve il idsyua, 2] = syntax, prune,,[stx, Scp,] = StXpunea

expand, [STX(LIST(id,, id, $tX,s, SXpoay), C1X), E, 5CPp, Z1 = expandulstxpoa2, E2, SCPp2, 241
subject to resolve[idy, =] = let-syntax, alloc-name[2] = (name,e., 2;),
alloc-scopel =1 = (scPuews 22), addplid, $cPue] = idews Zot{idues—>naMEw 0} = Zs,
expandy [ a, Eprinitivess D5 23] = ($tXerp, Za),
E+{name,.,— evallparse . [stXey, 201} = Es, addpl StXpody SCPrew] = STXpoay2,
{8CPuew} U SCP, =5CPp2
expand,u[StXmacapp» E» SCPp» 21 = expand,[flip,i[stx.y, scpil, €, {scp.} U 5cp,, 5]
subject to Stacapp = STX(LIST(id acs Sargs -..), C1X), E(resolve,[id e, Z1) = val,
alloc-scope[ 2] = (scp., =), alloc-scope[ =] = (scpi, =),
eval[APP(val, flip,,[add,i[stXmacapp> SCPu], SCPI)] = StXey

expand, [ STX(LIST(SX,i0r, StXpnas ...), C1X), E, 5¢P,, 21 = (STX(LIST(SMXexpriors SEXespruds ---)» CIX), 1)
subject to expand*,i[(), (SEXor SXpma -..), E, 5CPp, 21 = ((SWexprior SXexprma --)s 1)

expand,.[id, &, 5¢p,, =] = (idyew, Z)
subject to E(resolve,i[id, Z]) = VAR(id,)

expand* : ph (stx ...) (stx ...) E5cp = - ((stx ...), Z)

expand*,i[(stXuone ), O, &, 5¢Pp, 21 = {(Bone ) =)

expand* il (Stxuone --.), (stx0 81X; ...), E, 5CP,, Z1 = expand* il (Stxuone -+ SWXaonc0)s (X1 ...), &, SCPpy 21
subject to expand,[stxo, &, 5¢p,, Z1 = (sXuonco» 1)

prune : ph stx scp - stx

prune, [STX(atom, ctx), scp,l = StX(atom, ctx+{ph— ctx(ph) \ scp,})
prune, [STX(LIST(stx, ...), ctx), scp,] = STX(LIST(StX)uneds ---), ctx+{ph— ctx(ph) \'scp,})

subject to pruneilstx, scppl, ... = SXpruneds ---

add : ph stx scp - stx

add,[STX(atom, ctx), scp] = StX(atom, ctx+{ph—{scp} U ctx(ph)})
add, [STX(LIST(stx, ...), ctx), scp] = STX(LIST(add,4[stx, scpl, ...), ctx+{ph—{scp} U ctx(ph)})



flip : ph stx scp — stx

flip,[STX(atom, ctx), scp] = StX(atom, ctx+{ph—scp ® ctx(ph)})
flip, [ STX(LIST(stx, ...), ctx), scp]l = STX(LIST(flip il stx, scpl, ...), ctx+{ph—scp @ ctx(ph)})



