token t,u, v, w = string
associativity a n= L (left assoc)
| R (right assoc)
precedence  n,m = N
fixity fiz = atom (has no children)
| prefix,(n)
| suffix, (n)
| infix,(n)
rule r = tfix
grammar G =T
tree x,Y, 2 n= (Tt) (tree in RPN)
state s n= T(E)t (parsing state)
| z?(t)t  (parsing state w/ hole)

Precedence rules:



GFn<t Grkt>n Grt<n GFn>t GF0<t Grt>0]
t atom € G t infixy(n) € G t infix;(n) € G
GFt<0 Gkn<t GFn—-1<t
GFO>t Gkt>n—-1 Grt>n
GHt<n GFt<n
GrFn>t GkFn>t

t prefix; (n) € G

t prefixz(n) € G

t suffix;,(n) € G t suffixg(n) € G

GHO<t GHO<t GFn<t GFn—-1<t
Ghrt>n—-1 Grt>n GHt>0 GHt>0
Gkht<n Gkt<n GrHt<0 GEHt<0
GFEO>t GEO>t Gkn>t GkEn>t
GFt<n n<m GFt>n n>m
GrFt<m Gktt>m
GHt<n GFEn<u GrFt>n GEFEn>u
Ght<u GkHt>u
Ghrux
t infix € G
Grax Gl head(z) <t
ToAtom_tatomeG o Gty GFt> head(y)
GF(t) Gl (zt)
t prefix € G t suffix € G
Grz GFt> head(x) Grz Gl head(z) <t
T-Prefix T-Suffix
Gl (zt) Gl (zt)

Figure 1: Precedence Rules and validity of parse trees



u infix € G
u prefix € G Gry G & head(y) < u
Gty GtFu> head(y) GFz G F u > head(2)
Grz0(t)w Grn>»u Grzn(t)w
Gr Gty < first(w) orw=c¢ Gt& z < first(w) orw=¢
Graz()w Grzy(tu)w Grzyz(tu)w
Grhzn(t)t
u infix € G GFu>m
uprefixe G Gru>m GFy G F head(y) < u
Grz0o(t)w Gtn>»u Grzn(t)w
GEn() Gtzm(tu)w Grzym(tu)w

Figure 2: Validity of parsing states

v suffix € G
G+ last(t) : t=
P-Atom ’Ufatome G — P-Suffix fLS ( ) > or €,
Grz?{(t)vw —»Tv(l)® Grzy(t)vw -z (yv)(t)w
v infix € G
v prefix € G Gt last(t) >v ort=c¢
P-PushPrefix — — P-Pushlnfix — —
GrzZ?(t)vw —z?(tv)w Grz(t)vw—z?(lv)w
u prefix € G u infix € G
GFu< first(w) orw=e GFu< first(w) orw=e
P-PopPrefix — — P-Poplnfix — —
Grhzy(tu)w—Z(yu)(1)w Ghzyz(tu)w —>T(yzu) ()W

Figure 3: Parsing algorithm



function parse(ts):
let (x, vs) = parseRightArg(top, ts) in
assert vs is empty
return (x, vs)

function parseRightArg(u, v ts):
case v of

atom => parseSufflx(u, (v), ts)
prefix => let (x, ts’) = parsenghtArg( , ts)
parseSufo{(u7 (x v), ts7)

function parseSuffix(u, x, ts):
case ts of
empty => (x, empty)
v ts =
if us*> v and x <x v
then case v of
suffix => parseSuffix(u, (x v), ts)
infix => let (y, ts’) = parseRightArg(v, ts)
parseSuffix(u, (x y v), ts’)
else (x, v ts)

Figure 4: Parsing algorithm (code)



