The number systems in Haskell 98

www.bucephalus.org

                                                                      class Eq a where
                                                                        (==), (/=) :: a -> a -> Bool

                                              class (Eq a) => Ord a where
                                                compare :: a -> a -> Ordering
                                                (<), (>), (<=), (>=) :: a -> a -> Bool
                                                min, max :: a -> a -> a

                                                                                              class (Eq a, Show a) => Num a where
                                                                                                 (+), (-), (*) :: a -> a -> a
                                                                                                 negate :: a -> a
                                                                                                 abs, signum :: a -> a
                                                                                                 fromInteger :: Integer -> a

                                                                                              subtract :: (Num a) => a -> a -> a

class Enum a where
  succ, pred :: a -> a
  toEnum :: Int -> a
  fromEnum :: a -> Int
  enumFrom :: a -> [a]
  enumFromThen :: a -> a -> [a]
  enumFromTo :: a -> a -> [a]
  enumFromThenTo :: a -> a -> a -> [a]

                                                 class (Num a, Ord a) => Real a where
                                                   toRational :: a -> Rational

                                                                                                     class (Num a) => Fractional a where
                                                                                                       (/) :: a -> a -> a
                                                                                                       recip :: a -> a
                                                                                                       fromRational :: Rational -> a

    class Bounded a
    where
      minBound :: a
      maxBound :: a

                                                 class (Real a, Fractional a) => RealFrac a where
                                                   properFraction :: (Integral b) => a -> (b,a)
                                                   truncate, round :: (Integral b) => a -> b
                                                   ceiling, floor :: (Integral b) => a -> b

                                                 realToFrac :: (Real a, Fractional b) => a -> b

                                                                                                      class (Fractional a) => Floating a where
                                                                                                        pi :: a
                                                                                                        exp, sqrt, log :: a -> a
                                                                                                        (**), logBase :: a -> a -> a
                                                                                                        sin, tan, cos,
                                                                                                        asin, atan, acos,
                                                                                                        sinh, tanh, cosh,
                                                                                                        asinh, atanh, acosh :: a -> a

               class (Real a, Enum a) => Integral a where
                  quot, rem, div, mod :: a -> a -> a
                  quotRem, divMod :: a -> a -> (a,a)
                  toInteger :: a -> Integer

               even :: (Integral a) => a -> Bool
               odd :: (Integral a) => a -> Bool
               gcd :: (Integral a) => a -> a -> a
               lcm :: (Integral a) => a -> a -> a
               (^) :: (Num a, Integral b) => a -> b -> a
               fromIntegral :: (Integral a, Num b) => a -> b

                                                                            class (RealFrac a, Floating a) => RealFloat a where
                                                                              floatRadix :: a -> Integer
                                                                              floatDigits :: a -> Int
                                                                              floatRange :: a -> (Int,Int)
                                                                              decodeFloat :: a -> (Integer,Int)
                                                                              encodeFloat :: Integer -> Int -> a
                                                                              exponent :: a -> Int
                                                                              significand :: a -> a
                                                                              scaleFloat :: Int -> a -> a
                                                                              isNaN, isInfinite, isDenormalized,
                                                                              isNegativeZero, IEEE :: a -> Bool
                                                                              atan2 :: a -> a -> a

– module Ratio

data (Integral a) => Ratio a = a%a
(%) :: (Integral a) => a -> a -> Ratio a
numerator :: (Integral a) => Ratio a -> a
denominator :: (Integral a) => Ratio a -> a
approxRational :: (RealFrac a) =>
     a -> a -> Rational

– module Complex

                                                                               data (RealFloat a) => Complex a = !a :+ !a
                                                                               realPart :: (RealFloat a) => Complex a -> a
                                                                               imagPart :: (RealFloat a) => Complex a -> a
                                                                               conjugate :: (RealFloat a) => Complex a -> Complex a
                                                                               mkPolar :: (RealFloat a) => a -> a -> Complex a
                                                                               cis :: (RealFloat a) => a -> Complex a
                                                                               polar :: (RealFloat a) => Complex a -> (a,a)
                                                                               magnitude :: (RealFloat a) => Complex a -> a
                                                                               phase :: (RealFloat a) => Complex a -> a

data Int data Integer

– module Ratio

Ratio Int

– module Ratio

type Rational
= Ratio Integer

              data Float data Double

– module Complex

Complex Float

– module Complex

Complex Double

– additional functions from the Prelude

(^^) :: (Fractional a, Integral b) => a -> b -> a
numericEnumFrom :: (Fractional a) => a -> [a]
numericEnumFromThen :: (Fractional a) => a -> a -> [a]
numericEnumFromTo :: (Fractional a, Ord a) => a -> a -> [a]
numericEnumFromThenTo :: (Fractional a, Ord a) => a -> a -> a -> [a]

– additional functions from the Numeric module

fromRat :: (RealFloat a) => Rational -> a
floatToDigits :: (RealFloat a) => Integer -> a -> ([Int],Int)

Legend

⇒ denotes a type class dependency

→ is an instatiation