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What the $(.)\z — 27!

-~ ($), (.) und flip sind bereits in Prelude

-- definiert, wir wollen sie aber selbst definieren
import Prelude hiding (($), (o), flip)
import Data.Char
import Data. List

foolist :: [ Integer]



foolist = [1..1000]

uselessfkt0 :: Integer — [ Integer| — Integer
uselessfkt0 © | = sum (filter tollespraedikat 1)
where tollespraedikat y = (y ‘mod‘ z) =0

Lambda Expressions

($)

- in hugs: > (\x -> x + x) 5 =10
-- soll an Az — x + x erinnern
myadd :: Integer — Integer — Integer
myadd = Mz y — = + y)
-- in hugs: myadd 2 4 = 6
uselessfkt1 :: Integer — | Integer| — Integer
uselessfktl © | = sum (filter (A\y — (y ‘mod‘ z) = 0) [)
-- oder gesamte Funktion als Lambda Expression

uselessfkt2 :: Integer — [ Integer| — Integer
uselessfkt2 = Az | — sum (filter (A\y — (y ‘mod‘ z) = 0) [)

-- aus der Prelude Definition: Applikationsoperator
$):(a—b)—a—b
fSzx=fux

-- schwiichste Prioritét fiir ($)
infixr 0 $

-- = Klammern sparen! (Lisp hat uns ohnehin schon zu viele gekostet)
uselessfkt3 :: Integer — [ Integer| — Integer



uselessfkt3 = | = sum $ filter (A\y — (y ‘mod‘ z) =0) 1
-- besonders bei vielen Funktionsapplikationen praktisch. . .
yaufl, yauf? :: String
yaufl = take 4 (snd (splitAt 6 ("for" + "teh" - "lulz" H "haha")))
yauf2 = take 4 $ snd $ splitAt 6 $ "for" + "teh" + "lulz" - "haha"

flip

-- aus der Prelude Definition
flip::(a—=b—c)—b—a—c
flip fkt ¢y = fkt y x
substract :: Int — Int — Int
substract x y = (flip (=) z y

(.)

-- aus der Prelude Definition: Funktionskomposition
(0)::(b—c¢)—= (a—b)— (a—c)
(feog)z=f(gz)

-- starkste Prioritéat fir (.)
infixr 9 o

myToUpperl, myToUpper2, myToUpper3 :: Char — Char
myToUpperl ch = chr$ ord ch — 0 220
myToUpper2 ch = (chr o (substract 0 £20) o ord) ch

uselessfkty :: Integer — [Integer| — Integer
uselessfkts © | = (sum o filter (A\y — (y ‘mod‘ z) =0)) [



Pointfree

myToUpper3 = chr o (substract 0 x20) o ord
-- on the way to pointfree...
uselessfkt5 :: Integer — [Integer| — Integer
uselessfkts © = sum o filter (\y — (y ‘mod* z) = 0)
-- pointfree (thx @lambdabot ;-))
uselessfkt6 :: Integer — [Integer| — Integer
uselessfkt6 = (sumo) o filter o flip flip 0 o ((=)o) o flip mod

Expression Typ

(sum .) (b -> [a]l) -=>b -> a
filter (a -> Bool) -> [a] -> [a]
flip (a->b ->c) > (b ->a->c)

flip flip a->((d->a->c) -> (b ->c)
flip flip 0 (b -> a -> ¢) -> (b -> ¢)

.) (a->b) > (c->a) ->c ->b
(== a -> a -> Bool

(=) .) (b ->a) ->b ->a -> Bool
flip mod a->a->a

= Pointfree ist nicht immer sinnvoll! Fiir Interessierte: http://www.haskell.org/haskellwiki/Pointfree

Hausaufgabe: Wo koénnte der Pointfreestyle bei Aufgabe6 sinnvoll sein?
Aufgabenblatt 4

-- my tree definition
data Tree = Leaf Integer |
Node Integer Tree Tree deriving Show


http://www.haskell.org/haskellwiki/Pointfree

type Layer = [Integer]
data MyOrd = BottomUp | TopDown

-- some trees

t1 = (Node 5 (Node 5 (Leaf 4) (Leaf 2)) (Leaf 3))

t2 = (Node 5 (Node 5 (Leaf 4) (Leaf 2)) (Node 3 (Leaf 1) (Leaf 3)))

t3 = (Node 5 (Node 5 (Leaf 4) (Node 2 (Leaf 1) (Leaf 3))) (Node 5 (Node 5 (Leaf 4) (Node 2 (Leaf 1) (Leaf 1))) (Leaf 3)))

t4 = (Node 1 (Node 1 (Node 1 (Leaf 2) (Leaf 3)) (Node 1 (Leaf 2) (Leaf 3))) (Node 1 (Node 1 (Leaf 2) (Leaf 3)) (Node 1 (Leaf 2) (Leaf 3)

- a
mergeLayer :: [ Layer| — [ Layer| — [ Layer]
mergeLayer [| r=r
mergeLayer | [| =1
mergeLayer (x1 : x1s) (22 : 22s) = (x1 H x2) : (mergeLayer z1s x2s)
writeLayer :: Tree — MyOrd — [ Layer|
writeLayer (Leaf z) _ = [[z]]
writeLayer (Node z t1 t2) TopDown = [z]: merged
where merged = mergeLayer (writeLayer t1 TopDown) (writeLayer t2 TopDown)
writeLayer t BottomUp = reverse $ writeLayer t TopDown

-b
data STree = Nil |
SNode Integer STree STree deriving Show

treeToSortedList :: Tree — [ Integer]
treeToSortedList t = sort $ nub $ foldr (+) [| (writeLayer t TopDown)
splitHalf :: [a] — ([a], a,[a])
splitHalf 1 = ((take p 1), (11 (p)), (drop (p + 1) 1))
where p = (length 1) ‘div‘ 2
listToStree :: [ Integer| — STree
listToStree [| = Nil
listToStree | = SNode z (listToStree 11) (listToStree 12)
where (11, 1,12) = splitHalf |



transform :: Tree — STree
transform t = listToStree (treeToSortedList t)

-- some tree functions
-- calculate tree depth

depth :: Tree — Integer

depth (Leaf ) =0

depth (Node _ subtl subt2) = 1+ (maz (depth subtl) (depth subt2))
flatten :: Tree — [Integer]

flatten (Leaf z) = [z]

flatten (Node = subtl subt2) = (z : ((flatten subtl) + (flatten subt2)))

treemap :: (Integer — Integer) — Tree — Tree
treemap f (Leaf z) = Leaf (f x)
treemap f (Node © subtl subt2) = Node (f z) (treemap f subtl) (treemap f subt2)

-- tree printer
space x = map (Ax — > ?) [1..x]

zeroCopy :: Tree — Tree

zeroCopy (Leaf _) = (Leaf 0)

zeroCopy (Node _ subtl subt2) = (Node 0 (zeroCopy subtl) (zeroCopy subt2))
setRoot :: Integer — Tree — Tree

setRoot v (Node _ subtl subt2) = (Node r subtl subt2)

-- transformers

-- balance fills up the given binary tree to full binary tree

balance :: Tree — Tree

balance (Leaf z) = Leaf x

balance (Node z s1@Q(Node y subtl subt2) (Leaf z)) = (Node z b1 (setRoot z (zeroCopy b1)))
where b1 = balance s1

balance (Node x (Leaf z) s2@Q(Node y subtl subt2)) = (Node x (setRoot z (zeroCopy b2)) b2)
where 02 = balance s2

balance (Node x subtl subt?2)



| balld > bal2d = (Node x ball (balance _ bal2 ball))
| balld < bal2d = (Node x (balance _ ball bal2) bal2)
| otherwise = (Node = ball bal2)
where ball = balance subtl

bal2 = balance subt2

balld = depth ball

bal2d = depth bal2

-- the first tree gets the same structure as the second one
balance _:: Tree — Tree — Tree
balance  (Leaf x1) (Leaf z2) = (Leaf z1)
balance _ (Node x s1 s2) (Leaf _) = (Node x s1 s2)
balance _ (Leaf x) b1@Q(Node y s1 s2) = (setRoot x $ zeroCopy b1)
balance  (Node z1 s1 s2) (Node _ s3 s4) = (Node x1 (balance  s1 s3) (balance  s2 s4))

merge TreeShow [] [] =[]
merge TreeShow (t1 : t1s) (t2 : t2s)
| (I*mod*2) =0 = ((t1 4 (space 5) H t2) : (mergeTreeShow t1s t2s))
| otherwise = ((t1 H (space 4) H t2) : (mergeTreeShow t1s t2s))
where
str = (t1 4 (space 5) H t2)
indices = findIndices (# ° ) str
indexrl = indices !! 0
indexr?2 = indices !!'1
| = index?2 — indexl
treeshow  :: Tree — [String]
treeshow _ (Leaf ) = [show z]
treeshow _ (Node = subtl subt2) = (help (head mt) z) H mt
where t1 = treeshow _ subtl
t2 = treeshow _ subt?2
mt = merge TreeShow t1 t2
help s x
| ((index2 — indexl) >2) A (ch =0’ V ch =’-) = (help str2 z) + [str2]



| ((index2 — index1) >2) Az #Z 0 = (help strl z) 4 [strl]
| otherwise = [(space (indexl + 1)) H (show x) H (space (I — index2))]
where
indices = findIndices (£ ° ) s
indexrl = indices !0
index?2 = indices ! 1
ch = s lindexl
[ = length s
strl = (space (indexl + 1)) H |
str2 = (space (indexl + 1)) H |
treeshow :: Tree — 10 ()
treeshow t = sequence _ (map putStrLn (map (map pp) (treeshow _ (balance t))))
where
pp ¢
|CE’O’\/CE’—’:’ ’
| otherwise = ¢
treeOrigshow :: Tree — 10 ()
treeOrigshow t = sequence _ (map putStrLn (treeshow _$ balance t))

/] + (space (index2 — indexl — 3)) H [>\\?] # (space (I — (indez?2)))
-7 H# (space (index2 — indexl — 3)) + [’-?]| # (space (I — (index2)))

)
)



