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Algebraische Datentypen

Algebraische Datentypen Definitionen werden mit dem Schliisselwort data eingeleitet. Die simplester Form eines algebraischen
Datentyps ist die Enumeration der Elemente

import Data.Char

data Baum = Knoten2 Baum Baum |

Knotenl Baum |
Blatt
deriving (Eq, Show)

data Groesse = Gross | Klein | Winzig



deriving Show

type BaumKlassifizierer = Baum — String

winzigBaum = Blatt
kleinBaum = Knotenl
Blatt
kleinBaum2 = Knoten2
Blatt
Blatt
grossBaum = Knoten2
(Knotent
Blatt)
Blatt
grossBaum?2 = Knotenl
(Knoten2 Blatt
(Knotenl Blatt))
grossBaum3 = Knoten?2
(Knoten?2
Blatt
Blatt)
(Knoten?2 Blatt Blatt)

showP :: Baum — String
showP baum = " (" H show baum + ")"

varl :: BaumKlassifizierer
varl Blatt = showP Blalt H " ist " H show Winzig

varl (Knotenl z) = showP (Knotenl z) + " ist "+ if (z = Blatt)
then show Klein
else show Gross



varl (Knoten?2 x y) = showP (Knoten?2 z y) # " ist " #if (z = Blatt A\ y = Blatt)
then show Klein
else show Gross

var? :: BaumKlassifizierer
var?2 Blatt = showP Blatt H " ist " H show Winzig
var?2 (Knotenl Blatt) = showP (Knotenl Blatt) + " ist "+ show Klein
var?2 (Knoten2 Blatt Blatt) = showP (Knoten?2 Blatt Blatt) + " ist " + show Klein
- var2 (Knoten2 (Knoten2 a b) (Knoten2 ¢ d)) = showP (Knoten2 (Knoten2 a b) (Knoten2 ¢ d)) ++ ist exorbitant "++ show Gross

var? baum = showP baum H " ist " H show Gross
reminder ganzes@(erstes : rest) = "ganzes = " 4 show ganzes H " erstes = " H show erstes " rest = " 4 show rest

var3 :: BaumKlassifizierer
var3 baum@ Blatt = showP baum H " ist " H show Winzig
var3 baum@(Knotenl Blatt) = showP baum " ist " 4 show Klein
var3 baum@(Knoten?2 Blatt Blatt) = showP baum 4+ " ist " + show Klein
- var3 baum@(Knoten2 (Knoten2 =) (Knoten2 )) = showP baum -+ ist exorbitant "+ show Gross

vars baum = showP baum H " ist " H show Gross

var4 :: BaumKlassifizierer

vary baum =
case baum of
Blatt — showP baum H " ist " H show Winzig
(Knotenl Blatt) — showP baum 4 " ist " H show Klein
(Knoten2 Blatt Blatt) — showP baum + " ist " 4 show Klein
- (Knoten2 (Knoten2 ) (Knoten2 ) -> showP baum -++ ist exorbitant "4+ show Gross
_ — showP baum H " ist " H show Gross



miz :: String — String — String
miz links rechts =
case (links, rechts) of
((L:1s),(r:rs)) = L:r:(mix s rs)
(mromm)y — " not needed actually
("', _) — rechts
(_,"") — links

test _mux = muiz "aaaaaaaaaaaaa'" "bbbbbbb"

-- use responsiibly

wasZum O _oxy =

case z of
(x:y:z8) =y
[y] =y

[] -y

baumCreator :: String — Baum

baumCreator string = fst (baumCreatorHelper string)

baum CreatorHelper :: String — (Baum, String)

baumCreatorHelper (b’ : rest) = (Blalt, rest)
baumCreatorHelper (>1° : rest) = (Knotenl baum, restrest)

where (baum, restrest) = baumCreatorHelper rest
baumCreatorHelper (?2° : rest) = (Knoten2 links rechts, restrestrest)

where (links, restrest) = baumCreatorHelper rest

(rechts, restrestrest) = baumCreatorHelper restrest

baumCreatorHelper (_: rest) = (baum, restrest)

where (baum, restrest) = baumCreatorHelper rest



grossBaum3’' = baumCreator "22bb2bb"
grossBaum3” = baumCreator "2 2bb 2bb"
nichtGrossBaum3 = baumCreator "2 2bb 2b111b"

testsuite :: BaumKlassifizierer — [String|

testsuite baumKlassifizierer = [ baumKlassifizierer testBaum | testBaum < [winzigBaum, kleinBaum, kleinBaum?2, grossBaum, grossBaum2

testVarl = testsuite varl
testVar?2 = testsuite var?
testVar8 = testsuite var3d
testVary = testsuite varj

Beispiel
1. result < baumCreator(”21bb”)

2. result < fst(helper Result)
helper Result < baumCreator Helper(”21bb™)
helper Result < baumCreator Helper('2' : 71bb")

3. helper Result < ((Knoten2 links, rechtsy),restrestrest;)
(linksy, restrest,) <— baumCreator Helper(”1bb”)
(linksy, restrest,) <— baumCreator Helper('l’ : "bb”)
(rechtsy, restrestresty) <— baumCreator Helper(restrest;)

(linksy, restrest;) < ((Knotenl baums), restrests)
(baums, restresty) <— baumCreator Helper(”bb”)
(baumag, restrests) < baumCreator Helper('t' : "0
( )

baums, restresty) <— (Blatt,”b”)



10.

=
(linksy,restresty) < ((Knotenl Blatt),”b”)

=
(rechtsy, restrestrest;) < baumCreator Helper(”b")
(rechtsy, restrestresty) <— baumCreator Helper('t' : ")

(rechtsy, restrestresty) < (Blatt,””)

=
helper Result < ((Knoten2 (Knotenl Blatt) Blatt),””)

=
result < fst(((Knoten2 (Knotenl Blatt) Blatt),””))
result <— (Knoten2 (Knotenl Blatt) Blatt)



