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Aufgabe 12.1: Syntaxbdume(2+2+2)
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Esgibt genaueinenSyntaxbaumgenndie Grammatikist eindeutig.
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Esgibt genaudrei Syntaxbaumegntwedebeginnendmit demobersterexp, asep odermulexp.
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Aufgabe 12.2: Mehrdeutige Grammatik (8)

@ (O exp

X

(b)
exp = "X" | exp "x"

Aufgabe 12.3: Darstellung von Typen (8)

fun ty (Arrow(t,t’)) atty t ~ "->" Mty t

| ty t atty t
and atty Bool = "bool"

| atty Int = "int"

| atty t ="("~tyt A"



Aufgabe 12.4: Darstellung von Ausdricken (8)

dat at ype ops

dat at ype exp

fun

and

and

and

exp (Op(e, Leq,e’))

exp

asexp (Op(e, Add, e’))
asexp (Op(e, Sub,e’))

asexp

mul exp (Op(e, Mul ,e))

mul exp

e

Add | Sub | Mul | Leq

Co

e

e

atexp (Con n)

at exp

e

nof int | Op of exp * ops * exp

asexp e "
asexp e

asexp e ~

mul exp e

= mul exp e
= atexp e

Int.toString n

P

"
asexp e ~ "-"

N

="(" "expenr")"

N asexp e’

N mul exp e’
N mul exp e’

wxno A at exp e’

Aufgabe 12.5: Ausdriicke mit Consund Applikation (8+4+8)
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dat at ype ops

dat at ype

dat at ype

fun | ex
| ex’
| ex’
| ex’
| ex’
| ex’
| ex’
| ex’
| ex’

exp

t ok

ts
ts
ts
ts
ts
ts
ts
ts
ts

= Cons | Append

of string

=1d
| Op of exp * ops * exp
| Ap

p of exp * exp

en = CONS | APPEND
| IDof string

ni

(#" " ::cs)

(#"'\'n"::cs) =

(#""::cs) =

(#":" 0 #":" 1:1c9)

(#'@ ::cs)

(#"(" ::cs)

(#")" ::cs)

(c ;1 Cs)

and | exA ts xs cs =

if not(nul

then lexA ts (hd cs::xs) (tl
el se lex' (1 D(inpl ode(rev xs))

fun lex s =lex’ nil (explode s)

| LPAR | RPAR

e
e

L1 1V S | [

cs)

exp = apexp [ (1" | "@) exp]
atexp apep

[ atexp apexp ]
identifier | "(" exp )"

apexp =

apxpg =
atexp =

rev ts
lex" ts cs
ts cs
X' ts cs
lex’” (CONS::ts) cs
I ex” (APPEND::ts) cs
lex’ (LPAR :ts) cs
lex” (RPAR :ts) cs
if Char.isAlpha c
then IexA ts [c] cs
el se raise Error

cs) andal so Char.i sAl phaNun{hd cs)

ts) cs



(©)

(*

exp

apexp [ ("::" | "@) exp ]

apexp = atexp apexp’

apexp’ = [ atexp apexp’ ]

atexp = identifier | "(" exp ")"

*)

fun

fun

fun

fun

fun

and

and

and

fun

match (a,ts) t = if null ts orelse hd ts <>t
then raise Error
else (a, tl ts)

conbine ats pf =1let val (a,tr) =pts
in (f(a,a), tr)
end

opa ops (a,a’) = Op(a,ops,a’)

true
true
fal se

firstAtexp (ID_ ::))
firstAtexp (LPAR :: )
firstAtexp

exp ts = case apexp ts of

(a, CONS ::tr) => conbine a tr exp (opa Cons)
| (a, APPEND::tr) => conbine a tr exp (opa Append)

| ats => ats
apexp ts = apexp’ (atexp ts)

apexp’ (a,ts) = if firstAtexp ts
t hen apexp’ (conbine a ts atexp App)
else (a,ts)

atexp (IDs ::ts)
atexp (LPAR ::ts)
at exp

(Id s, ts)
match (exp ts) RPAR
raise Error

parse ts = case exp ts of
(a, nil) => a
| => raise Error



