
token t, u, v, w ::= string
associativity a ::= L (left assoc)

| R (right assoc)
precedence n,m ::= N
fixity fix ::= atom (has no children)

| prefixa(n)
| suffixa(n)
| infixa(n)

rule r ::= t fix
grammar G ::= r

tree x, y, z ::= (xt) (tree in RPN)
state s ::= x

〈
t
〉
t (parsing state)

| x ?
〈
t
〉
t (parsing state w/ hole)

Precedence rules:
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G ` nl t G ` tm n G ` tl n G ` nm t G ` ∅l t G ` tm ∅

t atom ∈ G
G ` tl 0
G ` 0 m t

t infixL(n) ∈ G
G ` nl t
G ` tm n− 1
G ` tl n
G ` nm t

t infixL(n) ∈ G
G ` n− 1 l t
G ` tm n
G ` tl n
G ` nm t

t prefixL(n) ∈ G
G ` ∅l t
G ` tm n− 1
G ` tl n
G ` 0 m t

t prefixR(n) ∈ G
G ` ∅l t
G ` tm n
G ` tl n
G ` 0 m t

t suffixL(n) ∈ G
G ` nl t
G ` tm ∅
G ` tl 0
G ` nm t

t suffixR(n) ∈ G
G ` n− 1 l t
G ` tm ∅
G ` tl 0
G ` nm t

G ` tl n n ≤ m
G ` tlm

G ` tm n n ≥ m
G ` tmm

G ` tl t

G ` tl n G ` nl u
G ` tl u

G ` tm n G ` nm u
G ` tm u

G ` x

T-Atom
t atom ∈ G
G ` (t)

T-Infix

t infix ∈ G
G ` x G ` head(x) l t
G ` y G ` tm head(y)

G ` (x t)

T-Prefix

t prefix ∈ G
G ` x G ` tm head(x)

G ` (x t)
T-Suffix

t suffix ∈ G
G ` x G ` head(x) l t

G ` (x t)

Figure 1: Precedence Rules and validity of parse trees
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G ` x
〈
t
〉
t

G ` x
G ` x

〈 〉
w

u prefix ∈ G
G ` y G ` um head(y)

G ` x 0
〈
t
〉
w

G ` y l first(w) or w = ε

G ` x y
〈
t u

〉
w

u infix ∈ G
G ` y G ` head(y) l u
G ` z G ` um head(z)
G ` nm u G ` xn

〈
t
〉
w

G ` z l first(w) or w = ε

G ` x y z
〈
t u

〉
w

G ` xn
〈
t
〉
t

G ` n
〈 〉

u prefix ∈ G G ` umm
G ` x 0

〈
t
〉
w

G ` xm
〈
t u

〉
w

u infix ∈ G G ` umm
G ` y G ` head(y) l u
G ` nm u G ` xn

〈
t
〉
w

G ` x ym
〈
t u

〉
w

Figure 2: Validity of parsing states

G ` s→ s

P-Atom
v atom ∈ G

G ` x ?
〈
t
〉
v w → x v

〈
t
〉
w

P-Suffix

v suffix ∈ G
G ` last(t) m v or t = ε

G ` x y
〈
t
〉
v w → x (y v)

〈
t
〉
w

P-PushPrefix
v prefix ∈ G

G ` x ?
〈
t
〉
v w → x ?

〈
t v

〉
w

P-PushInfix

v infix ∈ G
G ` last(t) m v or t = ε

G ` x
〈
t
〉
v w → x ?

〈
t v

〉
w

P-PopPrefix

u prefix ∈ G
G ` ul first(w) or w = ε

G ` x y
〈
t u

〉
w → x (y u)

〈
t
〉
w

P-PopInfix

u infix ∈ G
G ` ul first(w) or w = ε

G ` x y z
〈
t u

〉
w → x (y z u)

〈
t
〉
w

Figure 3: Parsing algorithm
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f unc t i on parse ( t s ) :
l e t (x , vs ) = parseRightArg ( top , t s ) in
a s s e r t vs i s empty
return (x , vs )

func t i on parseRightArg (u , v t s ) :
case v o f

atom => p a r s e S u f f i x (u , ( v ) , t s )
p r e f i x => l e t (x , ts ’ ) = parseRightArg (v , t s )

p a r s e S u f f i x (u , ( x v ) , ts ’ )

f unc t i on p a r s e S u f f i x (u , x , t s ) :
case t s o f

empty => (x , empty )
v t s =>

i f u ∗> v and x <∗ v
then case v o f

s u f f i x => p a r s e S u f f i x (u , ( x v ) , t s )
i n f i x => l e t (y , ts ’ ) = parseRightArg (v , t s )

p a r s e S u f f i x (u , ( x y v ) , ts ’ )
e l s e (x , v t s )

Figure 4: Parsing algorithm (code)
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