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nodul e Queue (Queue(..)) where
cl ass Queue g where

none::q a

enpty::q a—->Bool

head: : q a->a
tail::gq a—>q a
snoc::a->gq a->g a

Kl asi ckad fronta

nodul e C assic (O assic,none) where
i nport Queue(Queue); inport qualified Queue

data Classic a = Classic [a] [a] deriving Show
none: : C assi ¢ a; none=Queue. none

check (Cassic [] t) = Cassic (reverse t) []
check otherw se = ot herw se

i nstance Queue Cl assic where
none = Classic [] []
enmpty (Classic h ) = null h

head (Cdassic (h: ) ) h
tail (Cassic (_:hs) t) check $ Cassic hs t
snoc x (Classic ht) check $ dassic h (x:t)

Liné anorti zovana fronta

nodul e Anortized (Anortized, none) where
i mport Queue(Queue); inport qualified Queue

data Anortized a = Anortized !Int [a] !Int [a] deriving Show
none: : Anorti zed a; none=Queue. none

check (Anortized Ih h 1t t) | Ih<lt = Arortized (lh+lt) (h++reverse t) 0 []
check otherw se = ot herw se

i nstance Queue Anortized where
none = Anortized 0 [] O []
enpty (Anortized __h _ ) =null h

head (Amortized _ (h:_) _ ) =h
tail (Anortized lenh (_:hs) lent t) = check $ Anortized (lenh-1) hs lent t
snoc X (Anortized lenh h lent t) = check $ Anortized Ienh h (lent+1) (x:t)

Realtinme fronta

nodul e Realtime (Real tine, none) where
i mport Queue(Queue); inport qualified Queue

data Realtine a = Realtime {getH getT,getS::[a]} deriving Show
none: : Realtime a; none=Queue. none

rotate [] [y] acc = y:acc

rotate (x:xs) (y:ys) acc = x:rotate xs ys (y:acc)

work (Realtine ht (s:ss)) = Realtime ht ss

work (Realtime ht []) =let hW=rotate ht [] in Realtine h® [] N’

i nstance Queue Realtinme where
none = Realtime [] [] []

enpty g = null (getH q)

head q = head (getH q)
tail q work $ q {getH=tail (getH q)}
snoc X q = wrk $ g {getT=x:getT q}
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Obecné pol e Data.Array. | Array

class Array a e where ...

array :: (lArray a e, Ix i) => (i, i) —=>[(i, €] ->ai e

listArray :: (lArray ae, Ixi) => (i, i) -—>[e] —>ai e

accumdrray :: (lArray ae, Ix i) => (e->->) ->e —> (i, i) —>[(i,f)] —>ai e
(') :: (lArray a e, IxXi) =>ai e -—>i —->e

indices :: (lArray ae, Ixi) =>ai e —->[i]

elens :: (lArray a e, IXi) =>ai e —>[e€]

assocs :: (lArray ae, Ixi) =>ai e —->|[(i, e)]

(17) (lArray ae, Ixi) =>ai e —>[(iI, )] >ai e

accum:: (lArray a e, IXxi) =>(e >¢e ->e¢e) —>ai e —->][(i, )] —>ai e
amap :: (lArray a e, |IArray ae, Ixi) => (e ->e) ->ai e ->ai e
ixmap :: (lArray ae, Ix i, Ixj) = (i, i) > (i —=>j) >aj e->ai e

instance | Array Array e
v Data. Array. Unboxed je instance | Array UArray boxed
boxed mizebyt Bool Doubl e Float Char Int Int{8, 16,32, 64} Wrd Wrd{8, 16, 32, 64}

# Rozdilovapolev DataArray.Diff
instance |Array DiffArray e
instance | Array D ffUArray boxed
pristup a modifikace nejnovejSi verze jev O(1)

Rychl & pol e v nonéadé

class (Monad n) => MArray a e m where

getBounds :: Ix i =>ai e ->m¢(i,i)

newArray :: Ix i =>(i,i) —>e —>m(ai e)

newArray :: Ix i => (i,i) > m(ai e)

-— the following are private

getNunElements :: Ix i == ai e —-> mint

unsafeNewArray :: Ix i => (i,i) -=>m(ai e)

unsafeRead :: Ix i =>ai e ->Int -=> me

unsafeWite :: Ixi =>ai e —>1Int ->e —> m{()
newLi stArray :: (MAarray aem Ix i) => (i, i) -=>[e] > m(ai e€)
readArray :: (MArray aem Ix i) =>ai e ->1i ->me
witeArray :: (Mrray aem Ix i) =>ai e ->i ->e ->m{()
getElems :: (MArray aem Ix i) =>ai e —-> mJ[e]

getAssocs :: (MArray aem Ixi) =>ai e ->m[(i, e)]

mapArray ::(MArray a e m Myray aem IXx i) => (e ->) —>ai e ->m(ai e)
mapl ndices ::(MArray aem Ix i, Ixj) =>(i,i) > (i->) -=>aj e->m(ai e)
freeze,unsafeFreeze :: (Ix i, MArray ae m |IArray be) =>ai e->m(bi e)
thaw, unsafeThaw :: (Ix i, |Array a e, Mhrray be m =>ai e ->m(bi e)

instance MArray I QArray e IO
i nstance MArray | QUArray boxed 10
boxed mizebyt Bool Double Float Char Int Int{8,16,32, 64} Wrd Wrd{8, 16, 32, 64}

pernmute :: [Int] —> [QArray Int e => 1O (1QArray Int e)
permute p a = do res <- getBounds a >>= newArray_
permute’ O p res
return res

wher e
permute’ _ [] _ =return ()
pernmute’ i (j:p) res = do readArray a j >>= witeArray res i

permute’ (i+1) p res

pernute:: (MAray aem =>[Int] -=>alnt e -=> m(a Int e)
pernmute p arr =
let pa = array (0, length p - 1) (zip p [0..])
_ pi = (pa!)
in do bnds <- getBounds arr
mapl ndi ces bnds pi arr
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Odkazy v nonadeée | O
nodul e Dat a. | ORef
data | ORef a
newl ORef :: a —> 10 (I ORef a)

readl ORef :: IORef a -=> 10 a
witelORef :: IORef a ->a -> 10 ()
nodi fylORef :: IORef a > (a —>a) —> 10 ()

nodi fyl ORef ref f = readl ORef ref >>= witel ORef ref . f
atom cModi fylORef :: IORef a -> (a -> (a, b)) > 10b




