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--Sorry Axel, ich habe mal die innere List-Comprehension zuerst gemacht,
--sollte eigentlich nicht so sein, aber es geht trotzdem und ich habe
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innere = [[1..u] | u <- [3..30], even u]

it ot WE 22

step0 = [x*3 | z <- innere, X <- z, odd x]

stepl = let ok u = [[1..u] | even u] Z’/ Lf/{lr
in concatMap ok [3..30] { &

step2 = let ok u = if even u then [[1..u]] else []
in concatMap ok [3..30]

step3 = [x*3 | z <- step2, x <- z, odd x]

step4 = let ok z = [x*3 | x <- z, odd x]
in concatMap ok step2

stepS = let ok z = let ok' x = [x*3 | odd x]
in concatMap ok' z
in concatMap ok step2

step6 = let ok z = let ok' x = if odd x then [x*3] else 1]

in concatMap ok’ z - ' _=L)
in concatMap ok step?2 0\( ~=L ) g
& s
--step6 == step0 evaluiert zu True :) [S)L? ﬁ b 9 5/
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data Expra =

Var a - x = Var "x"

| App (Expr a) (Expr a) -- (el e2) = App el e2

| Lam a (Expr a) -- \x.e = Lam "x" e

| ListCons (Expr a) (Expr a) -- a:as = ListCons a as

| ListNil -- [] = ListNil

| BoolTrue - True = BoolTrue

| BoolFalse -- False = BoolFalse

| CaseList (Expr a) (Expr a) (a,a,Expr a)-- case_List e of {[] -> el; (x:xs) -> €2)
-- = CaseList e el ("x",xs",e2)

| CaseBool (Expr a) (Expr a) (Expr a) -- case_Bool e of {True -> el; False -> e2)
-- = CaseBool e el e2 4

k x = drop 1 $ reverse $ drop 1 $ reverse x --Die Funktion hie8 mal "keineHochkomma" aber das

war mir zu lange zu tippen

--es blieb nur das k tibrig.

third (a, b, ) =¢

showLambda (Var a) = k $ show a - " {’

V7 Oie} j ’(,ULS';' d‘d N ,2-5(/ V""‘kbé (&Jef‘/’;



ShOWLambda (App a b) = n(n A3 (ShOWLambda a) +4+"" 44 (ShOWLan;)bddabb) ++ )
showLambda (Lam a b) = "\" ++ (k $ show a) ++ NS M (ShOWLam ab)
showLambda (ListCons a b) = (showLambda a) ++ ":" ++ (showLambda b)
showLambda (ListNil) = "[]"

showLambda (BoolTrue) = "True"

showLambda (BoolFalse) = "False" - W
showLambda (CaseList e el ¢2) = "case_List " ++ (showLambda e) ++ o= ( ye,f)
(showLambda el) ++ "; (x:x8) -> " ++ (showLambda $ third 2) +4 3 9% £ ")(’?(f,
showLambda (CmeBmlemmm =2

(showLambda el) ++ "; False -> " ++ (showLambda e2) 44 3"

instance Show a => Show (Expr a) where

show = showLambda i’\ S)wu?. d’u‘/ Mﬂ\m 3 .Z

beispield =
Lam "x"

(CaseList 7
aat V2.
(Var "x")

("y","ys",(Var "ys")))
--jo sieht alles gut aus

--3)

data BBaum a = BBlatt Int -- Blatt mit Markierung
| BKnoten Int (BBaum a) (BBaum a) -- Markierung, linker u. rechter Teilbaum
deriving(Show)
data NBaum a = NBlatt Int -- Blatt mit Markierung
| NKnoten Int [NBaum a] -- Markierung und Liste der Kinder
deriving(Show)

bspBBaum = BKnoten 1 (BKnoten 2 (BBlatt 3) (BBlatt 4)) (BKnoten 5 (BBlatt 6) (BBlatt 7))
bspNBaum = NKnoten 1 [NKnoten 2 [NBlatt 3,NBlatt 4, NBlatt 5] ,NKnoten 6 [NBlatt 7, NKnoten
8 [NBlatt 9, NBlatt 10]]]

..a)

class IstBaum a where
teilbaeume :: a -> [a] /
istBlatt :: a -> Bool

instance IstBaum (BBaum a) where
teilbaeume (BBlatt a) = [] 7
teilbaeume (BKnoten a s d) = [s, d]
istBlatt (BBlatt a) = True
istBlatt (BKnoten a s d) = False

instance IstBaum (NBaum a) where
teilbaeume (NKnoten as) =s
teilbaeume (NBlatt a) =[] \/
istBlatt (NKnoten a s) = False
istBlatt (NBlatt a) = True



--b)
class (IstBaum a) => IstMarkierterBaum a where
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--C) ' ) f/ ——
instance IstMarkierterBaum (BBaum a) where {/‘4 5 o cle ’}74“/% Jm @"?"IMU
markierung (BBlatt a) = a 7

markierung (BKnotenasd) =a

knoten (BBlatt a) = [a] 4

knoten (BKnoten a s d) = [a] ++ knoten s ++ knoten d

kanten (BBlatt a) =[]

kanten (BKnoten a s d) = [(a, markierung s)] ++ [(a, markierung d)] ++ kanten s ++ kanten d

“

instance IstMarkierterBaum (NBaum a) where

markierung (NBlatta) = a

markierung (NKnotena s) =a

knoten (NBlatt a) = [a]

knoten (NKnoten a s) = [a] ++ (concat $ map knoten s)

kanten (NBlatt a) =[]

kanten (NKnoten a s) = [(x, y) | )/s/ﬁﬂ, y <- map markierung s] ++ (concat $ map kanten s)
1 (2

a ’
--habe alles gestestet, es kommt stets das raus, was auf dem Arbeitsblatt angegeben war :))
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