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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 ::= a mapping from ph to 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
ph = integer

eval[APP(astfun, astarg)]l = evallastpoay[var<evallastargl]]
subject to evallasts,] = FUN(var, astpody)

eval[APP(prim, astyyg, ..)] = S(prim, evallastarel, ...)

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

parsepn[ STX(LIST(idjambda, idarg, StXbody), ctx), Z] = FUN(VAR(resolvepyllidarg, 21), parsepnlstxpody, Z1)
subject to resolvepilidiambda, 2] = 1ambda

parsepp[ STX(LIST(idguote, 51X), ctx), Z] = strip[stx]
subject to resolvepilidguote, 2] = quote
parseps[ STX(LIST(idgyntax, Stx), ctx), 2] = stx

subject to resolvepilidsynrax, 2] = syntax

parsephESTX(LIST(Stxrators StXrands ---) C1X), Z] APP(parsephEStxrator, 21, parsepl1|[S Xrand, 21, ...)

parsepilid, =] = VAR(resolvepp[id, Z])

resolve : ph id 2 — name

resolve,,[STX('name, ctx), Z] = namepigges:
subject to X(name) = {SCPpind < namepind, ...}
biggest-subsetl[ctx(ph), {scppind, ---}1 = SCPpiggest

{5CPbina<—namepind, ...} (SCPbiggest) = namepiggest

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

biggest-subset : 5¢p {5¢p, ...} = 5¢p

biggest-subsetlscpref, {SCPbind, ---}1 = SCPhiggest
subject to SCcPpiggest S SCPrefs SCPbiggest € {SCPbinds -} »
SCPbind S SCPref = SCPbind S SCPbiggest

strip : stx - val

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

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



expand : ph stx § 5cp = - (stx, )

expandpr[STX(LIST(idjam, idarg, StXpody), €1x), &, 5¢Pp, ] = (STX(LIST(idjam, idnew, StXpody2), CIx), Z4)
subject to resolvepilidiam, =] = 1ambda, alloc-name[Z] = (namenew, 1),
alloc-scopel 271 = (scpnew, 22), addphlidarg, ScPnewl = idnew, Zo+{idnew—>namepew} = 3,
E+{nameyery— VAR (idpew)} = Enews
expandps[addpilsixpodys SCPrewl, Enews {SCPnew} U 5CPp, 231 = (stxbody2, 24)
expandpr[STX(LIST(idguore, Stx), ctx), €, 5cpp, =1 = (STX(LIST(idguore, stx), ctx), Z)
subject to resolvepilidguote, 2] = quote

expandpr[STX(LIST(idsyniax, $1%), ctx), &, 5¢pp, =] = (STX(LIST(idsyntax, Stpruned) €1x), Z)
subject to resolvepilidsyniax, 2] = syntax, prunepplstx, Scppl = stpruned

expand,[STX(LIST(ids, id, stXyhs, StXbody), C1X), g, scpp, Z] = expandpilstxpody2, &2, SCPp2, 241
subject to resolvepplidjs, £] = let-syntax, alloc-name[Z] = (namenew, 21),
alloc-scopel 2] = (scppew, 22), addpillid, scpnew] = idnew, Z2+{idnew— namenew} = 23,
expandph+1[stxrns, Eprimitives, D 23] = (stxexp, Z4),
E"'{namenewﬁeval[parsep}ﬁl":Stxexp, 2400 =&, addprlstxpody, SCPnewl = $tXbody2,
{scpnew} U SCPp = SCPp2
expandphllstXmacapp, g, scpp, 21 = expandpplflippnlstxexp, scpil, €, {scpu} U Scpp, 23]
subject to stxmacapp = STX(LIST(idmac, Starg, --.), ctx), E(resolvepilidmac, 1) = val,
alloc-scope[ 2] = (scpy, 22), alloc-scope[ 2] = (scpi, 23),
eval[APP(val, flipprladdprlstxmacapps Scpul, scpil)] = stxexp

expandpr[STX(LIST(StX 107, StXrnd, -..), Ctx), §, 5¢pp, Z] = (STX(LIST(StXexpriors StXexprnds, ---)» €1x), 21)
subject to expand*pill ), (s2Xrtor SXrnd ---), E, SCPp, 2] = <(Stxexprtor StXexprnd ---) Z]>
expandplid, €, 5cpp, =1 = (idnew, =)

subject to E(resolvephl[id, 1) = VAR(idyew)

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

((stxdone ), Z)

expand*ph[[(stxdone .., (stxo stxyp ..), €, Wp, 2] = eXpand*phE(Stxdone .. 81Xdone0), (stx1 ...), E, Wp’ 2]
subject to expandp[sixo, &, 5cpp, =1 = (stXdoneo, Z1)

expand*pill(stXdone ---), (), &, 5cpp, Z1

prune : ph stx scp - stx

prune,s[STX(atom, ctx), scpp] = STX(atom, ctx+{ph— ctx(ph) \ scpp})
pruneps[STX(LIST(stx, ...), ctx), scppl = STX(LIST(StXpruneds, ---), ctx+{ph—ctx(ph) \ scpp})
subject to pruneppllstx, scppl, ... = Stxpruneds ---

add : ph stx scp - stx

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



flip : ph stx scp — stx

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



