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infixr 9 .
infixr 8 7, AN, *¥
infixl 7 *, /, ‘quot‘, ‘rem, ‘div', ‘nod
infixl 6 +, -
—-— The (:) operator is built-in syntax, and cannot |egally be glven
—— a fixity declaration; but its fixity is given by: infixr 5
infix 4 == /[= < <= >= >
infixr 3 &&
infixr 2 ||
infixl 1 >> >>=
infixr 1 =<<
infixr 0 $, $!, ‘seq
class Eq a where
== (/=) :: a->a —-> Boo
——" M ni mal conplete definition: (==) or (/=)
class (Eq a) => Od a where
conpare . a —>a —-> Odering
(), (<), (>3), () a —> a —> Bool
max, mn a->a -> a
-— M ninmal conplete definition: (<=) or conpare
class Enuma where
succ, pred coa -> a
t oEnum Int —> a
fronEnum a —> Int
enunfFrom a —> [a] -— [n..]
enunfr onThen a—>a —>[a] -— [n,n..]
enunfr omlo a —>a —> [a] — [n..mM
enunfr omrhenTo o a -—>a ->a —> [a] -— [n,n ..
-— Mninmal conplete definition: toEnum fronmEnum
class Bounded a where
m nBound, maxBound :: a
class (Eg a, Show a) => Numa where
(+), (=), () rpa->a->a
negat e a —->a
abs, signhum a —> a
from nt eger : Integer -> a
—— Mnimal conplete definition: Al, except negate or (-)
class (Num a, Oda)—>RmIa wher e
t oRat i onal : a —> Rationa
class (Real a, Enun1a) => Integral a where
quot, rem a->a->a
di v, nod a->a->a
quot Rem di vibd a->a —> (a,a)
t ol nt eger a —> | nteger
-— M ni mal conplete definition: quotRem tolnteger
class (Numa) => Fractional a where
(/) o a->a ->a
recip a —> a
fronmRati onal ;. Rational -> a
-— Mnimal conplete definition: fronmRational and (recip or (/))
class (Fractional a) => Floating a where
pi cooa
exp, log, sqrt a —> a
(**), logBase a->a->a
sin, cos, tan a->a
asin, acos, atan a -> a
si nh, cosh, tanh a —> a
asi nh, acosh, atanh :: a -> a
—— Mninmal conplete definition: pi, exp, log, sin, cos, sinh, cosh,
- asin, acos, atan, asinh, acosh, atanh
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class (Real a, Fractional a) => Real Frac a where

proper Fraction :: (Integral b) =>a —> (b, a)
truncate, round :: (Integral b) =>a ->b
ceiling, floor :: (Integral b) =>a -> b

-— Mninmal conplete definition: properFraction

class (Real Frac a, Floatlng a) => Real Float a where

f | oat Radi x ©: a —> | nteger

floatDigits ca —> Int

f | oat Range o a —> (Int,Int)

decodeFl oat :: a —> (Integer,Int)

encodeFl oat ;. Integer —=> Int -> a

exponent ooa —> Int

signi ficand o a -—> a

scal eFl oat o Int => a -—> a

i sNaN, |slnf|n|te isDenornaIized, i sNegati veZero, islEEE :: a —> Boo
at an2 a->a->a

—— M ni mal conplete definition:
-— All except exponent, significand, scal eFl oat, atan2

—— Nuneric functi ons

from ntegra
real ToFr ac

Integral a, Numb) =>a -> b
Real a, Fractional b) =>a -> b

subt r act (Numa) =>a ->a -> a

even, odd (Integral a) => a —> Boo

gcd . (Integral a) => a -—> a -> a

l cm .. (Integral a) =>a ->a —> a

(™) 2 (Numa, Integral b) =>a ->b -> a

(™) (Fractional a, Integral b) =>a ->b -> a
(
(

—— Monadi ¢ cl asses
class Functor f where

f map o (a->b) >f a->fb
class Mmnad m where

(>>=) :: ma->(a->mb) -=>mb

(>>) > ma->mb ->mb

return :: a ->ma

fail :. String —=> ma

-— Mninmal conplete definition: (>>=), return
sequence :: Monad m=>[ma] -> m][a]
sequence_ :: Monad m=>[ma] -> m{()

—— The xxxM functions take list argunments, but [ift the function or
—— list elenment to a nonad type

mapM 2 Mnad m=> (a -=> mb) ->[a] —> m][Db]
mapM f as = sequence (nmap f as)

mapM_ 2 Mnad m=> (a -=> mb) ->[a] -> m ()
(=<x) 2 Mnad m=> (a > mb) ->ma ->mb

-— Trivial type

data () = () deriving (Eq, Ord, Enum Bounded)

-— identity functlon

id ra —> a

id X = X

—— constant function
const o a —>b —> a
const X _ = X

—— function conposition
(.) o (b-—>¢) > (a->b) >a->c
f . g = \' x >1f (g x)

— flipf takes its (first) two argunents in the reverse order of f.
flip o (a->b->c¢c) >b->a->c¢
flipf xvy = f y X
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seq ::

—— right-associating infix application operators

—— (useful

a->b->0»>

— Primtive

in continuation—-passing style)

(%), (98
f $ x
f $! x

(a—>b) >a->b
f x
x ‘seq'

f x

-— Bool ean type

data Bool = False | True

—— Bool ean functions

(&), (1)

not
ot herw se

-> Bool -> Bool

-> Bool

Bool
Bool
Bool

—— Character type
data Char = ... 'a | 'b ... —-

wher e
wher e
wher e
wher e

i nst ance
i nst ance
i nst ance
i nst ance

Eq Char

Ord Char
Enum Char
Bounded Char
String =

type [ Char]

—-— Maybe type

data Maybe a = Nothing | Just a
nmaybe

maybe n f Not hi ng

b -> (a -> b)
n

maybe n f (Just Xx) f x
i nstance Functor Maybe where
fmap f Not hi ng = Not hi ng
frmap f (Just Xx) = Just (f x)
i nstance Mbnad Maybe where
(Just x) >>= k = k x
Not hing >>= k = Not hi ng
return = Just
fail s = Not hi ng
-— Either type
data Either ab = Left a| Rght b deriving (Egq, Ord, Read, Show)
ei t her (a ->c) -> (b ->c) -> Ether ab ->c
either f g (Left x) = f x
either f g (Rght y) = gy
—— 1O type
data 10Oa = ... -- abstract
i nstance Functor 10 where ...
i nstance Monad | O where ...
—-— Ordering type
data Odering = LT | EQ| GI deriving (Eq, Ord, Enum Read, Show, Bounded)
data Int = mnBound ... -1 | O | 1 ... maxBound
i nstance Eq, Ord, Num Real, Enum Integral, Bounded
data Integer = ... -1 | 0| 1 ...
instance Eq, Ord, Num Real, Enu I nt egr al
data Fl oat
instance Eq, Ord, Num Real, Fractional, Floating, Real Frac, Real Fl oat
data Doubl e
i nstance Eq, Ord, Num Real, Fractional, Floating, Real Frac, Real Fl oat

deriving (Eq,

Uni code val ues

deriving (Eq,
-> Maybe a -=> b

Ord, Enum Read, Show, Bounded)

O d, Read, Show)
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—— The Enuminstances for Floats and Doubles are slightly unusual

—— The ‘toEnuni function truncates nunbers to Int. The definitions

—— of enunFrom and enunfFromrhen allow floats to be used in arithmetic

—— series: [0,0.1 .. 0.95]. However, roundoff errors nmake these sonewhat
—— dubious. This exanple may have either 10 or 11 el ements, depending on
—— how 0.1 is represented.

i nstance Enum Float where

i nstance Enum Doubl e where

-— Lists
data [a] = [] | a: [a] deriving (Egq, Od)
-— Not | egal Haskell; for illustration only

i nstance Functor [] where
fmap = map
instance Monad [] where

m >>= k = concat (map k m
return x = [ X]
fail s =[]
—— Tupl es
data (a,b) = (a,b) deriving (Egq, Od, Bounded)
data (a,b,c) = (a,b,c) deriving (Eq, Od, Bounded)
-— Not | egal Haskell; for illustration only
—— component projections for pairs, not provided for triples, quadruples, etc.
f st . (a,b) > a
snd . (a,b) > Db

—— curry converts an uncurried function to a curried function;
—— uncurry converts a curried function to a function on pairs.
curry :: ((a, b) =>¢c) —>a —>b —>c¢

uncurry o (a->b ->c¢) —> ((a, b) —> ¢)

-— M sc functions
——until pf yields the result of applying f until p holds.

unti | . (a —>Bool) > (a->a ->a->a
until p f x

| p X = X

| otherwise = wuntil pf (f x)

-— asTyped is a type-restricted version of const. It is usually used
—-— as an infix operator, and its typing forces its first argunent

—— (which is usually overl oaded) to have the sane type as the second.
asTypeO o a -—>a -> a

asTypeO = const

—— error stops execution and displays an error nessage
error :: String —> a

error = prinError

-— It is expected that conpilers will recognize this and insert error
—— nessages that are nore appropriate to the context in which undefined
—-— appears.

undef i ned cooa

undef i ned = error "Prelude.undefined"
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—————————————————————————————————— Prel udeLi st ---------------------——+————————
infixl 9 1!

infixr 5 ++

infix 4 ‘elem, ‘notEl emn

—-— Map and append

nap t (a =>b) —>T[a] —=>[b]

(++) o [a] —>[a] —>[a]

filter . (a —> Bool) ->[a] —-> [a]

concat o [[a]] —> [a]

concatMap :: (a —> [b]) ->[a] —> [D]

-— head and tail extract the first el enent and renaining el enents,
-— respectively, of a list, which nust be non-enpty. last and init
—— are the dual functions working fromthe end of a finite |ist,

-— rather than the begi nni ng.

head o [a] —> a
tail o [a] —> [a]
| ast . [a] -> a
init o [a] -> [a]
nul | .. [a] —-> Boo

-— length returns the length of a finite list as an Int.
| ength o [a] —> Int

—-— List index (subscript) operator, O-origin
(' > [a] => Int —> a

-— foldl, applied to a binary operator, a starting value (typically the
—— left-identity of the operator), and a list, reduces the |ist using

-— the binary operator, fromleft to right:

-— foldl f z [x1, x2, ..., xn] == (...((z *f* x1) *f* x2) ‘“f*...) “f* xn
—— foldll is a variant that has no starting value argunent, and thus nust
-— be applied to non-enpty lists. scanl is simlar to foldl, but returns
-— a list of successive reduced values fromthe left:

—-— scanl f z [x1, x2, ...] =1z, z ‘f* x1, (z ‘f' x1) ‘f' x2, ...]
-— Note that last (scanl f z xs) == foldl f z xs.

-— scanll is simlar, again without the starting el enent:
- scanl 1 f [x1, x2, ...] ==[x1, x1 ‘f* x2, ...]

f ol dl . (a->b->a) —>a ->[b] -> a

foldl f z [] = z

foldl f z (x:xs) = foldl f (f z x) Xxs

foldl1l (a—>a->a) —>[a] —> a

foldll f (x:xs) = foldl f x xs

foldll _ [] = error "Prelude.foldl 1. empty list"
scanl o (a—>b ->a) ->a ->1[b] —>[a]

scanl f g xs g : (case xs of [] > |]

X:Xxs —> scanl f (f g x) xs)

scanl 1 o (a->a ->a) —>[a] —> [a]
scanl1 f (x:xs) = scanl f x xs
scanl1 _ [] = []

—— foldr, foldrl, scanr, and scanrl are the right-to-left duals of the
—— above functi ons.

fol dr . (a->b->b) >b ->[a] -=>b
foldr f z [] = z

foldr f z (x:xs) = f x (foldr f z xs)

foldrl (a->a->a) —->[a] -> a

foldrl f [X] = X

foldrl f (x:xs) = f x (foldrl f xs)

foldrl _ [] = error "Prelude.foldrl: empty list"
scanr o (a->b ->b) =>b ->[a] -> [Db]

scanr f qO []
scanr f g0 (x:xs)

[q0] :
l et qgs(g:_)=scanrfgOxsinfxq:qgs
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scanrl . (a-—>a->a) ->[a] —> [a]

scanrl f [] = []

scanrl f [X] = [X]

scanrl f (x:xs) = let gs(g_)=scarlfxinfxq:qgs

—— iterate f x returns an infinite list of repeated applications of f to x:
—— iterate f x == [x, f x, f (f x), ...]

iterate > (a—>a) —>a —>[a]

-—repeat x is an infinite list, with x the value of every el ement.
r epeat o a —> [a]

——replicate n x is a list of length n with x the value of every el ement

replicate o Int => a —> [a]

-—cycle ties a finite list into a circular one, or equivalently,

-— the infinite repetition of the original list. 1t is the identity
——oninfinite lists.

cycle o [a] —> [a]

cycle [] = error "Prelude.cycle: enpty list"

cycle xs = Xs' where Xs' = Xs ++ XS’

-— take n, applied to a list xs, returns the prefix of xs of length n
—— or xs itself if n >1length xs. drop n xs returns the suffix of xs
-—— after the first n elements, or [] if n >length xs. splitAt n xs
-— is equivalent to (take n xs, drop n xs).

t ake o Int =>[a] —> [a]
dr op o Int =>[a] —> [a
splitAt o Int =>Ja] -—> ([a],[a])

-— takeWiile, applied to a predicate p and a |ist xs, returns the |ongest

—— prefix (possibly enpty) of xs of elenments that satisfy p. dropWile p xs
—— returns the remaining suffix. span p xs is equivalent to

—-— (takeWiile p xs, dropWile p xs), while break p uses the negation of p.

t akeWhi | e : (a —> Bool) ->[a] —> [a]
dr opWi | e . (a > Bool) ->[a] ->[a
span, break . (a => Bool) ->[a] —> ([a],[a])

—— lines breaks a string up into a list of strings at new ine characters.
—-— The resulting strings do not contain newines. Simlary, words

—— breaks a string up into a list of words, which were delimted by

—— white space. unlines and unwords are the inverse operations.

—— unlines joins lines with term nating new ines, and unwords j oins

-— words with separating spaces.

lines i String —> [String]
wor ds :: String —> [String]
unl i nes c: [String] —> String
unwor ds cr [String] —> String

—— reverse xs returns the elenents of xs in reverse order. xs nust be finite.
reverse o [a] —> [a]

—-— and returns the conjunction of a Boolean list. For the result to be
—— True, the list nust be finite; False, however, results froma Fal se
—-— value at a finite index of a finite or infinite list. or is the

—— di sjunctive dual of and.

and, or .. [Bool] -> Bool

—— Applied to a predicate and a list, any determines if any el ement
—— of the list satisfies the predicate. Simlarly, for all.
any, all .. (a —> Bool) ->[a] -> Boo

—— elemis the list nenbership predicate, usually witten in infix form
-—e.g., x ‘elemM xs. notElemis the negation
el em not El em . (Eq a) => a —-> [a] —-> Boo

-— | ookup key assocs | ooks up a key in an association list.
| ookup . (Eqg a) =>a —> [(a,b)] —> Maybe b
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—— sum and product conpute the sumor product of a finite list of nunbers.
sum product 7 (Numa) =>[a] -> a

—— maxi mum and mnimumreturn the maxi mumor m ni mumvalue froma |ist,
—— whi ch nmust be non-enpty, finite, and of an ordered type.
maxi mum mnimum:: (Od a) =>[a] -> a

—— zip takes two lists and returns a list of corresponding pairs. |If one
—— input list is short, excess elenments of the |onger list are discarded.
—— zip3 takes three lists and returns a list of triples. Zips for |arger
-— tuples are in the List library

zip :0 [a] =>[b] —>[(a b)]

zi p3 to [a] =>[b] =>[c] > [(a, b,c)]

—— The zipWth family generalises the zip fanmily by zipping with the
—— function given as the first argunent, instead of a tupling function.
—— For exanple, zipWth (+) is applied to two lists to produce the |ist
—— of correspondi ng suns.

ZipWth .. (a=>b->c) -> [a] —>[b] —>[ c]

Zi pWth3 i1 (a—>b->c->d) -> [a] —>[Db] —>[c] —>[d]

—— unzip transforns a list of pairs into a pair of lists.
unzip o [(a,b)] —> ([a],[b])
unzi p3 :o [(a,b,c)] —> ([a],[b].,[c])
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ReadS a
ShowsS

type
type

class Read a
r eadsPr ec
readLi st
— M nima

wh

co

class Show a wh
showsPr ec
show
showLi st
— Mnmm

r eads

r eads

shows

shows

read

read s

co

showChar
showSt ri ng
showPar en
showParen b p
readPar en
readParen b g

—— This | exer i
— Limtations:

S

Qual ified names are not handl ed properly
Cct al
Cbnnents are not treated properly

Pr el udeText
String —> [(a, String)]
String —> String

ere
. Int => ReadS a
.. ReadS [ a]
npl ete definition: readsPrec
ere
- Int -> a —> ShowS
-> String
[a] -> ShowS
nplete definition: show or showsPrec
.. (Read a) => ReadS a
= readsPrec O
(Show a) => a —> ShowS
= showsPrec 0O
.. (Read a) => String -> a
= case [x | (x,t) <—reads s, ("","") <-lex t] of
[X] —> x
[T —-> error "Prelude.read: no parse"
_ —> error "Prelude.read: anbiguous parse"
Char —> ShowS

String —> ShowS

Bool —-> ShowS —> ShowS
= if b then showChar '(° . p . showChar ')’ else p
.. Bool -> ReadS a -> ReadS a
= if b then mandatory el se optiona
where optional r = g r ++ mandatory r
mandatory r = [(x,u) | ("(",s) < lexr
(x,1) <- optional s,
(")",u) <-lext ]
not conpletely faithful to the Haskell |exical syntax.

& hexi deci mal nunerics aren’t recogni zed as single token

| ex ReadS Strlng
lex " = [
lex (c:s)
| isSpace ¢ = |ex (dropWhlle i sSpace s)
lex ("\"7:59) = [( \ :ch++"" ", t) | (ch,”’\"":t) <= lexLitChar s, ch /="""]
lex (""" :9) = [(C" str t) | (str,t) <— lexString s]
wher e
lexString ("""’ :s) =[("\"",s)]
| exString s = [(ch++str, u) | (ch,t)<-lexStritems, (str,u)<-lexString t ]
lexStritem ("\\":"& :s) = [("\\&",s)]
lexStritem ("\\’:c:s)
| isSpace c = [("\\&",t) | "\\":t<—[dropWile isSpace s]]
lexStritems = lexLitChar s
lex (c:s) | isSingle c =[([c],s)]
| isSymc = [(c:symt) | (symt) <- [span isSym s]]
| isAlpha ¢ = [(c:namt) | (namt) <- [span isldChar s]]
| isDigit ¢ = [(c:ds++fe, t) | (ds,s) <-[span isDigit s],
(fe,t) <- lexFrackxp s ]
| otherwise =[] —-— bad character
wher e
isSingle c = ¢ ‘elem ",;(O)[1{}_
isSymc = ¢ ‘elem "! @$%R* +. /< SN —~"
isldChar ¢ = isAlphaNumc || ¢ ‘elem " "
| exFrackExp (' . :c:cs) | isDigit ¢ = [( . :ds++e,u)
(ds,t)<-lexDigits (c:cs), (e,u) <- lexExp t]
| exFracExp s = lexExp s
| exExp (e:s) | e ‘“elem "eE"
= [(e:c:ds,u) | (c:t) <-1[s], c¢c ‘elem "+-"
(ds,u) <- IexEXglts t] ++
[(e:ds,t) | (ds,t) <- lexDigits s]
lexExp s = [("",s)]

i nstance Read a Show jsou vsechny zati m defi novane typy krone funkc
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—————————————————————————————————— prel udelO --------——————"-"""—"""""-———
type FilePath = String

data | Oerror —— The internals of this type are system dependent

instance Show I CError where ...

instance Eq | CError where ...

i OError . 1 CError => 10 a

userError :: String —> | CError

catch o 10a —> (ICerror -=>10a) —> 10 a
put Char ;2 Char —> 10 ()

put Str 2o String => 10 ()

put StrLn c: String —=> 10 ()

print ;. Show a =>a —> 10 ()

get Char ;. 10 Char

get Li ne . 10O String

getContents:: 10 String

i nteract c2 (String —> String) —-> 10 ()
readFil e . FilePath —> 1O String
witeFile :: FilePath => String —> 10 ()

appendFile :: FilePath —> String —> 10 ()
—— raises an exception instead of an error
readlO :: Read a => String —=> 10 a
readlOs = case [x | (x,t) <—reads s, ("","") <-lex t] of
[X] —> return X
[l ->ioError (userError "Prelude.readl O no parse")
_ —> io0Error (userError "Prelude.readl O anbiguous parse")
readLn :: Read a => 10 a

readLn = do | <- getlLine

r <- readl Ol

return r
———————————————————————————————————— Ratio ------—-—1—H—"———"-""r————
infixl 7 %
data (Integral a) => Ratio a = ...
type Rational = Ratio Integer
(%9 :: (Integral a) => a —> a -> Ratio a
numerator, denonminator :: (Integral a) => Ratio a -> a
approxRational :: (RealFrac a) => a -> a —> Rationa
instance (lIntegral a) => Eq (Ratio a) where ..
instance (Integral a) => Od (Ratio a) where ..
instance (Integral a) => Num (Ratio a) where ..
i nstance (Integral a) => Real (Ratio a) where ..
instance (Integral a) => Fractional (Ratio a) where ..
instance (Integral a) => Real Frac (Ratio a) where ..
instance (lIntegral a) => Enum (Ratio a) where ..
instance (Read a,lIntegral a)=> Read (Ratio a) where ..
instance (Integral a) => Show (Ratio a) where ..
——————————————————————————————————— Conmpl ex ——————————————————
infix 6 @+
data (Real Float a) => Conplex a ='!a :+ la

real Part, imagPart:: (Real Float a) => Conplex a -> a

nstance (Real Float a) => Fractional (Conplex a) where ..
nstance (Real Float a) => Floating (Conplex a) where ..

conj ugat e .. (Real Float a) => Conplex a —> Conplex a
nmkPol ar .. (Real Float a) => a -> a —> Conplex a
cis .. (Real Float a) => a —-> Conplex a

pol ar .. (Real Float a) => Conplex a —> (a, a)
magni t ude, phase :: (RealFloat a) => Conplex a -> a
instance (Real Float a) => Eq (Conpl ex a) where ..
instance (Real Float a) => Read (Compl ex a) where ..
i nstance (Real Float a) => Show (Conplex a) where ..
instance (Real Float a) => Num (Conpl ex a) where ..
[

[




01/prelude.hs, page 10

infix 5 \\

el em ndex
el enl ndi ces
find

fi ndl ndex
findl ndi ces
nub

nubBy

del et e
del et eBy
(\\)

del et eFi r st sBy
uni on

uni onBy

i ntersect

i nt er sect By
i nt ersperse
transpose
partition
group

gr oupBy
inits

tails

i sPrefixCf

i sSuf fixCf
mapAccuni
mapAccunR
unf ol dr

sort

sort By

i nsert

i nsert By
maxi munBy

m ni munBy
generi cLength
generi cTake
generi cDrop
genericSplitAt
generi cl ndex

generi cReplicate 5

Zi p4
zi p5
Zi p6
zi p7

zi pWth4
zi pWth5
zi pWt hé
Zi pWth7

unzi p4
unzi p5
unzi p6
unzi p7

E: Od a
o (a —>
o Od a

.0 [a] —> [b] ->

[a] —> [a]

. (a —>a ->Bool) —> [a

.. Eqg a=>[a] ->[a] —>
. (a —>a ->Bool) —> [a
cooa —>
o [[a]] —> [[a]]
- (a —> Bool) ->Ta] —-> ([a],[a])
. Eq a =>[a] -> [[a]]
. (a —->a ->Bool) —>[a] —>
o [a] —>[[a]]

oo [a] —> [[a]l]

.. Eqg a=>[a] ->[a] —>
:: BEq a =>[a] ->[a] ->
o (a —>

[a] —> [a]

: b ->(a, c¢)) —>
o (a->b ->(a, ¢c)) —>
.. (b —> Maybe (a,b)) —>

=> [a] —> [a]

;. EqQ a => a —> [a] —-> Maybe Int
0 BEQ a => a -> [a] —> [Int]

.. (a —> Bool) -> [a] —-> Maybe a
;. (a —> Bool) —> [a]
> (a —> Bool) —> [a] —> [Int]
. Eq a =>

-> Maybe | nt

. (a —->a ->Bool) ->[a] -> [4q]

. Eg a =>a ->[a] —> [a

. (a—->a ->Bool) —>a —->[a] —> [4]
. BEq a=>[a] —>[a] —> [4a]

> (a—->a —->Bool) —>[a] ->[a] —> [a]
10 Eq a =>[a] —>[a] —> [a]

-> [a] -> [a]

al
-> [a] —> [a]

[[a]]

Bool

Bool

a ->[b] —> (a, [c])
a —> [b] —> (a, [c])
b —> [a]

-> [(a,b,c,d, e, f,g)]

a —> Ordering) -> [a] —> [a]

: =>a —> [a] -> [a]
0 (a —->a -> Odering) -> a -> [a] —> [a]
. (a—>a ->0Odering) ->[a] -> a
. (a —>a ->0Odering) —>[a] -> a
;. Integral a =>[b] -> a
;. Integral a =>a —> [b] —> [b]
;. Integral a =>a —> [b] —> [b]
:: Integral a =>a ->[b] —> ([b],[b])
;. Integral a =>[b] -=>a ->b
Integral a => a —> b —-> [Db]
o [a] —>[b] —>[c] ->[d] ->[(a, b,c,d)]
o [a] —>[b] —>[c] —>[d] ->[e] ->[(a b,c,d e)]

[c] => [d] —> [e] —> [f]
-> [(a,b,c,d, e, f)]
:0 [a] => [b] =>[c] —>[d] ->[e] —> [f] —> [d]

11 (a->b->c->d->e) -> [a] ->[b] ->[c] ->[d] —>[€]
.. (a—>b—>c—>d-—>e—>f) —>

[a] ->[b] —>[ c] —>[d] —>[ e] —>[f]

[a] ->[b] —>[c] —>[d] —>[e
(a->b—>c—>d->e—>f ->g->

" [al->[b] ->[c] > d] >[ e

(a,b,c,d)] —> ([a],[b
,b,c,d,e)] —> ([a],

[
[ (a
. [(a,b,c,d, e, f)] —> ([a
c [ (a

,b,c,d,e, f,g)] —> (

.. (a—>b->c->d->e->f ->q) ->

—>[f]->[g]

h) —>

—>[f]=>[g] —>[ h]
,[c],[d])
b],[c].[d].[€e])

bl [cl,[d],[e],[f])
al,[b],[c],[d],[e],[f
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——————————————————————————————————— Numeric ——————————————"——"—————————————————
f r onRat (Real Float a) => Rational -> a
showSi gned (Real a) => (a —> ShowS) -> Int -> a —> ShowS
showl nt At Base Integral a => a -> (Int —=> Char) -> a —> ShowS
show nt Integral a => a —-> ShowS
showCct Integral a => a -> ShowS
showHex Integral a => a —-> ShowS
readSi gned (Real a) => ReadS a —> ReadS a
r eadl nt (I'ntegral a) => a —-> (Char->Bool) —> (Char—->Int) —-> ReadS a
readDec (Integral a) => ReadS a
readCct (I'ntegral a) => ReadS a
r eadHex (Integral a) => ReadS a
showEFI oat (Real Fl oat a) => Maybe Int -> a —-> ShowS
showFFI oat (Real Fl oat a) => Maybe Int -> a -> ShowS
showGH oat (Real Fl oat a) => Maybe Int -> a -> ShowS
showFl oat (Real Fl oat a) => a —> ShowS
float ToDigits (Real Float a) => Integer —> a —> ([Int], Int)
r eadFl oat (Real Frac a) => ReadS a
lexDigits ReadS String
——————————————————————————————————— maybe --————-——-"-"-""""""""""""——
i sJust, isNothing Maybe a -> Boo
fromjust Maybe a —> a
fromvaybe a —> Maybe a -> a
i st ToMaybe [a] -> Maybe a
maybeToLi st Maybe a —> [a]
cat Maybes [ Maybe a] —-> [a]
mapMaybe (a —> Maybe b) -> [a] —-> [D]
——————————————————————————————————— Char ———————————————
i SAscii, isLatinl, isControl, isPrint, isSpace, isUpper :: Char —> Bool
i sLower, isAlpha, isDigit, isCtDigit, isHexDigit, isA phaNum:: Char -> Boo
t oUpper, toLower Char —> Char
di gi t Tol nt Char —> Int
i nt ToDi gi t Int —> Char
ord Char —> Int
chr Int -> Char
| exLi t Char ReadS String
readLi t Char ReadS Char
showLi t Char Char —-> ShowS
——————————————————————————————————— System ————————————————————
data ExitCode = ExitSuccess | ExitFailure Int
deriving (Egq, Ord, Read, Show)
get Args O [String]
get ProgNane O String
get Env String —=> 10 String
system String —> | O Exit Code
exitWth ExitCode -> 10 a
exi tFailure 10 a
——————————————————————————————————— CPUTIime ————————————————————————————————————
get CPUTI ne O Integer —---v pi kosekundach——-
cpuTi nmePr eci si on I nt eger —-——kol i k nej mene se um odnerit-—--
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——————————————————————————————————— rRandom -------------------- - - - - - ————————————
cl ass RandomGen g where
genRange :: g —> (Int, Int)
next g —> (Int, 9)
split g —> (g9, 9)
———————————————— A standard instance of Randontzen —-—————————-
data StdGen = —-— Abstract
i nstance RandomGen StdGen where ...
i nstance Read StdGen where ...
i nstance Show StdGen where ...
nkStdGen :: Int —> StdGen
———————————————— The Random cl ass - ———————————"——""——"———————
cl ass Random a where
randonR :: RandomGen g => (a, a) -> g —> (a, Q)
random RandonGen g => g —> (a, Q)
randonRs :: RandonGen g => (a, a) -> g —> [4a]
randons RandonGen g => g —> [a]
randonRIO :: (a,a) —> 10 a
randomO :: 10 a
i nstance Random | nt where ...
i nstance Random | nt eger where ...
i nstance Random Fl oat where ...
i nstance Random Doubl e where ...
i nst ance Random Bool where ...
i nstance Random Char where ...
———————————————— The gl obal random generator —-—————————————-
newSt dGen | O StdCGen
set St dGen StdGen -> 10 ()
get St dGen :: 10 StdGen
get St dRandom :: (StdGen -> (a, StdGen)) -> 10 a
___________________________________ IX B I I I I I EEEE——————
class Od a=>1x a where
range i (a,a) —> [a]
i ndex (a,a) —> a —> Int
i nRange (a,a) -> a —> Bool
rangesi ze (a,a) —> Int
instance Ix Char, Ix Int, Ix Integer, Ix (a, b), ., Ix Bool, Ix Ordering
——————————————————————————————————— Array ——————————————————— o ————
infixl 9 t, [/
data (Ix a) => Array a b = ... —— Abstract
array (Ix a) => (a,a) —> [(a,b)] —> Array a b
listArray (Ix a) => (a,a) ->[b] -> Array a b
(") (Ix a)y => Aray ab ->a->0b
bounds (Ix a) => Array a b —> (a, a)
i ndi ces (Ix a) => Array a b —> [a]
el ens (Ix a) == Array a b —> [Db]
assocs (Ix a) => Array a b —> [(a, b)]
accumirray (Ixa = (b ->¢c->b) -=>b ->(a,a) > [(a,c)] —> Array a b
(/1) (Ix a) == Array a b —=>[(a,b)] —> Array a b
accum (Ix a) => (b ->c¢c ->Db) -> Array a b > [(a,c)] —> Array a b
i Xxmap (Ix a, Ixb) =>(a,a) > (a ->hb) —> Array b c —> Array a c
i nst ance Functor (Array a) where ...
instance (Ix a, Eq b) => Eq (Array a b) where ...
instance (Ix a, Od b) => Od (Array a b) where ...
instance (Ix a, Show a, Show b) => Show (Array a b) where ...
instance (Ix a, Read a, Read b) => Read (Array a b) where ...




