Programmierung:
Musterlésung zum 6. Ubungsblatt

Prof. Gert Smolka und Thorsten Brunklaus

Aufgabe6.1: Binarbaume (1+2+2+2)

fun root (L x) = X

| root (N(x, _, _)) =x
fun inner’ (L ) = nil

| inner’ (N(x, t, t')) =[x] @inner’ t @inner’ t’
fun inner (L ) = nil

| inner (N(x, t, t’)) = inner’ t @inner’ t’
fun mapTree f (L Xx) = L(f x)

| mapTree f (N(x,t,t’)) = N(f x, mapTree f t, mapTree f t’)
val double = mapTree (fn x => 2*x)

Aufgabe 6.2: SymbolischeDiffer enzieren (2+4+4+2)

val u = Add(Pow X 3),
Add(Mil (Con 3, Pow(X 2)),
Add(X, Con 2)))
fun derive (Con n) = Con O
| derive X = Con 1
| derive (Add(u,v)) = Add(derive u, derive v)
| derive (Mul (u,v)) = Add(Mul (derive u, v), Ml (u, derive v))
| derive (Pow(u,n)) = Miul (Con n, Mul (Pow(u, n-1), derive u))
fun sinmplifyl (Add(Con O, u)) =u
| sinplifyl (Add(u, Con 0)) = u
| sinplifyl (Mul (Con O, u)) = Con O
| simplifyl (Mul(u, Con 0)) = Con O
| sinplifyl (Mul (Con 1, u)) = u
| simplifyl (Mul(u, Con 1)) = u
| simplifyl (Pow(u, 0)) = Con 1
| sinplifyl (Pow(u, 1)) =u
| simplifyl wu =u
fun sinplify (Add(u,v)) = sinplifyl(Add(sinmplify u, simplify v))
| sinplify (Ml (u,v)) = sinmplifyl(Mil (sinplify u, sinplify v))
| sinplify (Powm(u,n)) = sinmplifyl(Pow(sinplify u, n))

| simplify u u



Aufgabe6.3: Dreifach-Partition (3+3)

fun partition f

| et
fun insert (x, (us, vs, ws)) =
case f x of
LESS => (X::US, VS, Ws)
| EQUAL => (us, X::VS, Ws)
| GREATER => (us, vs, X::Ws)
in
foldl insert (nil,nil,nil)
end

fun nyPartition (mn)

partition (fn x => if x<mthen LESS

else if x>n then GREATER
el se EQUAL)
Aufgabe6.4: Optionen (4)
fun find f (L x) if f x then SOVE x el se NONE

| find f (N(x,t,t")) if f x then SOME x
el se case find f t of
NONE => find f t’
| x => X

Aufgabe6.5: Schneller Testauf Doppelauftreten (0+3+3+3)

fun test xs
| et
exception Doubl e
fun order (Xx,y)

if x<y then LESS
else if x>y then GREATER
el se rai se Doubl e

val dsort = Listsort.sort order
in

(dsort xs; false) handl e Double => true
end

Aufgabe6.6: Terme(2+2+2+3+3)

fun prefixp (T(x, ts)) = [x] @List.concat (map prefixp ts)
fun postfixp (T(x, ts)) = List.concat (map postfixp ts) @[ X]
fun frontier (T(x, ts)) =if null ts then [X]

el se List.concat (nmap frontier ts)



t
subterm (List.nth(ts,n-1)) ns

fun subtermt nil
| subterm (T(_, ts)) (n::ns)

fun balanced t =

| et
exception Unbal anced
fun forward (d,d’) = if d=d’ orelse d' <0 then d el se rai se Unbal anced
fun depthb (T(_, ts)) =1 + foldl forward ~1 (rmap depthb ts)

in

(depthb t ; true) handl e Unbal anced => fal se
end



