Haskell 98 Prelude Cheat Sheet [version 0.0a Apr 2008

Standard Haskell Types foldrl it (a ->a ->a) -> [a] -> a enumFromThenTo :: a -> a -> a -> [a] pi HE

unit type scanr :: (@ ->b ->b) ->b -> [a] -> [b] -- [n,n"..m] exp, log, sqrt it a ->a

data () = () deriving (Eq, Ord, Enum, Bounded, scanrl i: (a ->a ->a) -> [a] -> [a] class Bounded a where minBound, maxBound :: a (**), logBase ira->a->a

Read, Show) -- (e) is equivalent to e iterate :: (a -> a) ->a -> [a] sin, cos, tan, asin, acos, atan, sinh, cosh,
unit type has nullary constructor () and bottom _|_ repeat 1roa -> [a] type ReadS a = String -> [(a,String)] tanh, asinh, acosh, atanh :: a -> a
replicate it Int -> a -> [a] type ShowS = String -> String class (Real a, Fractional a) => RealFrac a

id ‘i a->a cycle i+ [al -> [a] class Read a where where

const:: a ->b ->a take, drop it Int -> [a] -> [a] readsPrec :: Int -> ReadS a properFraction :: (Integral b) =>a -> (b,a)
(.) #:(b->c)->(a->b) ->a->c splitAt :v Int -> [a] -> ([a],[a]) readList :: ReadS [a] truncate, round :: (Integral b) =>a ->b
flip i (a->b ->c¢c) ->b ->a ->c¢ takeWhile, dropWhile:: (a -> Bool) -> [a] -> [a] ceiling, floor :: (Integral b) =>a ->b

instances: Int, Integer, Float, Double, (),

is?ixr 0:; a$;> t >t - prinitive only 'sﬂz\alzi,ﬂsl;reak a (a ;]B?Sliar fal -> (fal.tal) Char, (Read a) => Read [a], (Read a, Read b) => c:‘ass (RealFrac a, Floating a) => RealFloat a
, ! i where

($), ($1) :: (a ->b) ->a ->b and, or i1 [Bool] -> Bool Rfad (aés) A FloatRadix :: a -> Integer

asTypeOf :: a ->a -> a -- overload selector any, all i (a -> Bool) -> [a] -> Bool  €'@sS ow a where floatDigits + 3 -> Int

Boolean type elem, notElem :t (Eqa) =>a -> [a] -> Bool showsprec :: Int -> a -> Shows floatRange i1 a -> (Int,Int)

data Bool = False | True deriving Lookup :: (Eq a) =>a -> [(a,b)] -> Maybe b sEole ¢ a Stgﬁngs decodeFloat tra -> (Inte'zger,Int)

(Read, Show, Eq, Ord, Enum, Bounded) maximum, minimum :: (Ord a) => [a] -> a insfcaon"éelss In.t. [Ian]te_g>er OF‘A{oat Double, () encodeFloat :: Integer -> Int -> a

. R R sum, product : (Num a) => [a] > a : ’ ’ ’ ’ ’ .. _

(69, (|) :: Bool -> Bool -> Bool Tip T la] > [b] -5 [(ab)] Char, (Show a) = Show [a], (Show a, Show b) = SxPorent i+ 2 > Int

otherwise :: Bool -- true zipWith  :: (a->b->c) -> [a]->[b]->[c] -- map2 Show (a,b) scaleFloat i Int o> a o> a

until :: (a -> Bool) -> (a ->a) ->a -> a unzip o [(a,b)] -> ([al,[b]) reads  :: (Read a) => ReadsS a isNaN, isInfinite, isDenormalized,

CRaTactelt e (zip3, unzip3, zipWith3, more functions in module List shows i1 (Show a) => a -> ShowS isNegativeZero, isIEEE :: a -> Bool

Unicooe. Latind AI String List Functions read :: (Read a) => String -> a atan2 i a->a ->a

data Char = 'a' | 'b' ... type String = [Char] showChar :: Char -> ShowS class (RealFloat a) => Complex a

deriving (Eq, Ord Enum, Bounded) lines, words i1 String -> [String] showString :: String -> Shows more functions in modules Ratio and Complex

more functions in module Char, now hidden from prelude unlines, unwords :: [String] -> String showParen i1 Bool -> ShowS -> ShowS M
el e 8 el readParen ;i Bool -> ReadS a ->ReadS @ gyptract :: (Numa) =>a ->a ->a

error .: [Char] -> a data Maybe a = Nothing | Just a deriving showL%tChar :: Char -> ShowS even, odd :: (Integral a) => a -> Bool
undefined :: a (Eq, Ord, Read, Show) readLitChar i+ ReadS Char gcd, lem :: (Integral a) =>a ->a -> a

mayoe:: b -> (a -> b) -> Maybe a -> b e iichar, Lex i Reads string () ;i (Numa, Integral b) =>a ->b ->a
data (a,b) = (a,b) deriving (Eq, Ord, Bounded) data Either a b = Left a | Right b deriving Monadic Classes (**)::(Fractional a, Integral b) =>a ->b ->a

fst :: (a,b) -> a (Eq, Ord, Read, Show) class Functor f where fromIntegral :: (Integral a, Num b) =>a -> b
snd .. (a,b) > b either:: (a -> c) -> (b -> c) -> Eithera b -> c fmap :: (a ->b) ->fa->fb real ToF rac :: (Real a, Fractional b) =>a ->b
curry i ((a, b) ->¢c) ->a ->b > data Ordering = LT | EQ | GT deriving class Monad m where X . Standard Prelude 1/0 Functions

uncurry :: (@ -> b ->c) -> ((a, b) -> c) (Eq, Ord, Bounded, Enum, Read, Show) (>>=) t:ma->(a->mb) ->m data I0 a = ... --abstract type

(a,b,c) => fst3, snd3, more functions for big tuples more utilities in modules Monad, Maybe (>>) tima->mb ->mb Standard Output Functions
Standard List Functions Numeric types return ::a ->ma putChar :: Char -> I0 ()
fail 11 String -> m a

list type with (:) constructor data Int = minBound .. -1 | @ | 1 .. maxBound .\ (Monad m) = [ . (a] pu1l:Str, putStrLn :: String -> I0 ()
(:) :: a->[a] -> [a] instances: Eq, Ord, Num, Real Integral, Enum, -COW€nce o Monad m mal ->mla print :: (Show a) =>a -> I0 ()

- . i v Bounded sequence_ :: (Monad m) = [m a] ->m () Standard Input Functions
data [al = [] | a: [a] deriving (Eq, Ord) mapM :: (Monad m) => (a ->m b) -> [a] -> m [b] tch = 10 Ch
infixL 9 1! data Integer = ... -1 ]0|1... o d _ ) b) - ) getChar B ar
infix " , mapM_ :: (Monad m) => (a ->mb) ->[al ->m () gy jpe getContents :: 10 String
infixr 5 ++ instances: Eq, Ord, Num, Real, Integral, Enum (=<<) :: (Monad m) => (a ->mb) ->ma ->mb interacé .1 (String —;String) =~ 10 ()
infix 4 ‘elem’, notElem data Float, data Double | readl0  :: (Read @) = String - 10 a
map i1 (a -> b) -> [a] -> [b] 1nstar_1ces: Eq, Ord, Num, Real, Fractional, class (Eq a, Show a) => Num a where readLn . (Read a) => 10 a
() i fal > lal o> (] b N LA L AT (), (), () :ra->a-a [Files
filter :: (a -> Bool) -> [a] -> [a] Standard Haskell Classes negate ira ->a type FilePath = String
concat i [[all -> [a] class Eq a where abs, signum it a->a writeFile :: FilePath -> String -> 10 ()
concatMap :: (a -> [b]) -> [a] -> [b] (==), (/=) :: a ->a -> Bool fromInteger :: Integer -> a appendFile .. FilePath -> String -> 10 ()
head fal ->a class (Eq a) => Ord a where class (Num a, Ord a) => Real a where readFile :: FilePath -> 10 String
et 2 conpare ;9 >a ->Ordering foRational i 3 -> Rational
¥a§t ©lal > a (<), (<=), (>=), () :: a -> a -> Bool class (Real a, Enum a) => Integral a where (>>=) :: 10a -> (a -> 10 b) -> 10 b -- bind
1nﬁ B Ea} -> |ga]1 max, min ira->a->a quot, rem, div, mod :: a -> a -> a (>>) ::I0a ->10 b > T10b
nu :: [a] -> Boo 3

class Enum a where uotRem, divMod :: a -> a -> (a,a " - -

length ;i [a] -> Int u d . S goInte or i a > Inte ér ) Exception Handling in I/O Monad
1 .. > S . igin i succ, pre va->a 9 e 9 data IOError -- system dependent
(rn 1 [a] Int a 0 origin index .. .
P > toEnum 0 Int -> a class (Num a) => Fractional a where .. ;
oldl it (@ ->b ->a) ->a -> [b] -> a f E . Int userError :: String -> IOError

. } ) ) } romenum v a ->1n /) :ra ->a ->a . . R
foldl1 :: (a ->a->a) ->[a] ->a enumF rom a -> [a] ] recip i a - ioError  :: IOError -> IO a
scanl :: (@ ->b ->a) ->a -> [b] -> [a] enumFromThen cia->a->[al [n.on'..] fromRational \: Rational -> a catch :: I0 a -> (IOError -> I0 a) -> I0 a
scanll (@ ->a->a) -> [a] -> [a] enumFromTo it a->a ->[a]l -- [n..m] 1 (Fractional a) => Floati h |
foldr i (a->b->b) ->b ->[a] -> b class ractional a) = oating a where
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Standard Library Modules AppendMode | ReadWriteMode deriving (Eq, Ord, genRange :: g -> (Int, Int) Complex a -> Complex a
module System (98) Ix, Bounded, Enum, Read, Show) next g -> (Int, g) mkPolar :: (RealFloat a) =>
data ExitCode = ExitSuccess | ExitFailure Int data BufferMode = NoBuffering | split i g > (9, 9) a -> a -> Complex a
deriving (Eq, Ord, Read, Show) LineBuffering | BlockBuffering (Maybe Int) data StdGen = ... -- Abstract cis :: (RealFloat a) =>
getArgs  :: IO [String] deriving (Eq, Ord, Read, Show) instances: RandomGen, Read, Show a -> Complex a
getProgName 11 I0 String data SeekMode = AbsoluteSeek | RelativeSeek | mkStdGen :: Int -> StdGen polar :: (RealFloat a) =>
getEnv 11 String -> IO String SeekFromeEnd deriving (Eq, Ord, Ix, Bounded, class Random a where Complex a -> (a,a)
system i1 String -> I0 ExitCode Enum, Read, Show) randomR :: (RandomGen g) => instances: Eq, Read, Show, Num, Fractional,
exitWith :: ExitCode -> I0 a stdin, stdout, stderr :: Handle (a, a) ->g -> (a, q) Floating
exitFailure 2 10 a openFile :: FilePath -> IOMode -> IO Handle random :: (RandomGen g) =>g -> (a, 9) (+). (9, (*), negate, abs, signum, frominteger, (), fromRational, pi,
hClose 11 Handle -> I0 () randomRs :: (RandomGen g) => exp, log, sin, cos, tan, sinh, cosh, tanh, asin, acos, atan, asinh, acosh,
class (Ord a) => Ix a where hFileSize :: Handle -> I0 Integer (a, a) ->g -> [a] atanh
range 1t (a,a) -> [a] hISEOF :: Handle -> IO Bool randoms :: RandomGen g => g -> [a]
index :: (a,a) ->a -> Int isSEOF .. I0 Bool -- = hISEOF stdin randomRIO :: (a,a) -> I0 a data ClockTime = ... -- Implementation-dependent
inRange : (a,a) ->a -> Bool hSetBuf fering :: Handle -> BufferMode -> I0 () randomI0 :: IO a instances: Ord, Eq
instances: Char, Int, Integer, Bool, Ordering, hGetBuf fering :: Handle -> I0 BufferMode instances: Int, Integer, Float, Double, Bool, data Month = January | ...
(), (Ix a,Ix b) => Ix (a, b) hFlush :: Handle -> 10 () Char deriving (Eq, Ord, Enum, Bounded, Ix, Read,
rangeSize :: (Ix a) => (a,a) -> Int hGetPosn :: Handle -> I0 HandlePosn newStdGen :: I0 StdGen -- global generator Show)
hSetPosn :: HandlePosn -> I0 () setStdGen  :: StdGen -> I0 () data Day = Sunday |
infixt 9 !, // hSeek :: Handle -> SeekMode -> getStdGen :: I0 StdGen deriving (Eq, Ord, Enum, Bounded, Ix, Read,
data (Ix i) => Array i e = MKkArray (i,i) (i -> Integer -> I0 () getStdRandom :: (StdGen -> (a, StdGen)) -> I0 a Show) . )
e) deriving () hiai tFo rInput :: Handle -> Int -> I0 Bool data CalendarTime = CalendarTime { ctYear::Int,
array C(Ix i) = (i,i) -> [(i,e)] -> hReady .. Handle -> I0 Bool more monadic utilities here ctMonth:EMonth, ctDay, ctHour, ctMin, ctSec ::
Array i e hGetChar, hLookAhead :: Handle -> IO Char class Monad m => MonadPlus m where Int, ctPicosec :: Integer, ctwWbay :: Day,
listArray:: (Ix i) => (i,i) -> [e] -> Array i e hGetLine, hGetContents :: Handle -> I0 String mzero :: m a ct¥bay :: Int, ctfZName :: String, ctTZ :: Int,
) i (Ix i) = Array ie ->i ->e hPutChar 11 Handle -> Char -> I0 () mplus ::ma->ma ->ma c‘tIsDST B .Bool }.der‘:!.v1ng (Eq, Ord, Read, Show)
bounds it (Ix i) => Array i e -> (1i,1) hPutStr, hPutStrLn :: Handle -> String -> IO0 () join :: (Monad m) =>m (ma) ->m a data TimeDiff = T1n.1eD1ff { tdYear, thorlmth,
indices :: (Ix i) => Array i e -> [i] hPrint :: Show a => Handle -> a -> I0 () guard :: (MonadPlus m) => Bool ->m () tdDay, tdHour, tdMin, tdSec :: Int, tdPicosec ::
elems ©: (Ix i) => Array i e -> [e] hIsOpen, hIsClosed, hIsReadable, hIsWritable, when  :: (Monad m) => Bool ->m () ->m () Integer } deriving (Eq, Ord, Read, Show)
assocs 1 (Ix i) => Array i e -> [(i,e)] hIsSeekable :: Handle -> I0 Bool unless :: (Monad m) => Bool ->m () ->m () getClockTime 11 I0 ClockTime
(//) i (Ix i) => Array i e -> isAlreadyExistsError, isDoesNotExistError, ap :: (Monad m) =>m (a -> b) ->ma ->mb addToClockTime :: TimeDiff -> ClockTime ->
[(i,e)] -> Array i e isAlreadyInUseError, isFullError, isEOFError, mapAndUnzipM :: (Monad m) => ClockTime
accum ir (Ix i) => (e ->a ->e) -> isIllegalOperation, isPermissionError, (a ->m (b,c)) -> [a]l -> m ([b], [c]) diffClockTimes :: ClockTime -> ClockTime ->
Array i e -> [(i,a)] -> Array i e isUserError :: IOError -> Bool zipWithM :: (Monad m) => TimeDiff. . .
accumArray :: (Ix i) => (e ->a ->¢) ->e -> ioeGetErrorString :: IOError -> String (@ ->b->mc) -> [a] -> [b] ->m [c] toCalendarTime :: ClockTime -> I0 CalendarTime
(i,1) -> [(i,a)] -> Array i e ioeGetHandle :: IOError -> Maybe Handle zipWithM :: (Monad m) => tourCTime ¢ ClockTime -> CalendarTime
ixmap 10 (Ix 3, Ix i) => (i,i) -> (i -> ioeGetFileName :: IOError -> Maybe FilePath (3 > b ->m c) -> [a] -> [b] ->m () toClockTime i1 CalendarTime -> ClockTime
j) -> Array j e -> Array i e try :: 10 a -> I0 (Either IOError a) foldM  :: (Monad m) => calendarTimeToString :: CalendarTime -> String
instances: (Ix i) => Functor (Array i), (Ix i, bracket —:: I0 a -> (a -> I0 b) -> (a->b.>ma) >a ->[b] >ma formatCalendarTime :: Timelocale -> String ->
Eq e) => Eq (Array i e), (Ix i, Ord e) => Ord (@ -> 10 c) ->1I0c filterM CalendarTime -> String

(Array i e), (Ix i, Show i, Show e) => Show bracket :: I0 a -> (a ->I0b) ->I0c ->1I0c (a > m:ém(’l‘l'lc)m?g T;;l n [a] modul CPUTime
(Array i e), (Ix i, Read i, Read e) => Read Module Directory (98) . getCPUT ime 11 I0 Integer

(Array i e) data Permissions = Permissions { readable, Ti:?M n l\(llpoqgggdﬁlfi T; _Z t[)T al (;2 1 n b) cpuTimePrecision :: Integer
writable, executable, searchable :: Bool } 2 IiftM:?. iftMa IiftM5_forbig tuples
isAscii, islatinl, isControl, isPrint, isSpace, instances: Eq,0rd, Read, Show . : data TimelLocale = TimeLocale { wDays ::
isUpper, islower, isAlpha, isDigit, isOctDigit, «createDirectory, removeDirectory [(Str}ng, Str}ng)], week c.ie-lys morllths B
isHexDigit, isAlphanum :: Char -> Bool :: FilePath -> I0 () islust, isNothing :: Maybe a -> Bool [(Str}ng, String)1, amPn.1 B (Str}ng. String),
toUpper, tolower :: Char -> Char removeFile :: FilePath -> I0 () fromJu;t .: Maybe a -> a dathlmeFmt,_dateFmt, timeFmt, timel2Fmt ::
digitToInt :: Char -> Int -- all hex digits renameDirectory :: FilePath -> FilePath -> I0 () fromMaybe :: a -> Maybe a -> a String } deriving (Eq, Ord, Show)
intToDigit :: Int -> Char -- 0..15 renameFile  :: FilePath -> FilePath -> I0 () listToMaybe :: [a] -> Maybe a defaultTimelocale :: Timelocale
ord it Char -> Int getDirectoryContents :: FilePath -> I0 [FilePath] maybeToList :: Maybe a -> [a] defaultTimelocale = TimeLocale {
chr i Int -> Char getCurrentDirectory :: IO FilePath catMaybes  :: [Maybe al] -> [a] wDays = [("Sunday", "Sun"),
readLitChar :: Reads Char setCurrentDirectory :: FilePath -> I0 () mapMaybe :: (a -> Maybe b) -> [a] -> [b] months = [("January", "Jan"),
showLitChar :: Char -> ShowS doesDirectoryExist, doesFileExist :: FilePath -> amPm = ("AM", "PM"),
10 Bocl AT et eTIneFNT < %3 A ke AHIMAS A %1,
data Handle = ... -- implementation-dependent getPermissions :: FilePath -> I0 Permissions data (ReaiFloat a) => Complex a = la :+ la datefmt = "sm/%d/%y",

instances: Eq, Show setPermissions::FilePath -> Permissions -> I0 () ) - P o o timeFmt = "%H:%M:%S",
data HandlePosn = ... -- impl.-dependent getModificationTime :: FilePath -> I0 ClockTime realPart, imagPart, magnitude, phase :: timel2Fmt = "%I:%M:%5 %p" }

(RealFloat a) => Complex a -> a

instances: Eq, Show _ Note: This is Haskell 98 Prelude only.
module Random (98) conjugate :: (RealFloat a) =>

data IOMode = ReadMode | WriteMode | class RandomGen g where Find more in Haskell Hierarchical Libraries.



