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Les classes

La classe £q




La classe F¢ (implémentation) N

not ==
not /=

Présentation des classe:



Les classes

La classe O

[ | % L= > =

[ ] compare min max

> compare
> &/




La classe Ord (Implémentation) N

data = | |
class => where
compare 38 -> - ->
< <= > >= e -> ->
max min 38 -S>l ->
compare = if == then
else if <=  then
else
< = case compare of -> _ >
<= = case compare of -> _ >
> = case compare of -> _ >
>= |/ = case compare of -> >
max = if <= then else
min = if <= then else

es classes Haskell



Les classes de conversion des chaines de

caractéres




Les classes de conversion des chaines de caractéres B O®0000

Organisation des classes de conversion des String
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Les classes de conversion des chaines de caractéres B O

La classe Show

[ ]
[ ]
» show
» showlist
n
n
> show
> showsPrec

Présentation des classes



La classe Show (Implémentation) WX

class where
showsPrec
->
—>
show 85 ->
showList :: ->
showsPrec _ = show ++
show = shows
showList = shows

es classes Haskell



La classe Read DX

n readsPrec readPrec readlist readlistPrec

> readsPrec
> readPrec




Les classes de conversion des chaines de caractéres B O0O000®

La classe Read (Implémentation) <

class where
readsPrec
->
readlList
readPrec

readListPrec

readsPrec = readPrec
readList = readPrec
readPrec = readsPrec
readListPrec = \_ -> readList

des classes Haskell
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Organisation des classes Haskell numériques e

Fractional
).

RealFrac

Integral

Floating

RealFloat

Présentation des classe:



La classe Num I

n
[ )
[ ] negate abs signum fromlinteger
[
]
4~ * “abs signum fromlnteger
> 7
> negate

Présentation des classe:



La classe Num (Implémentation)

Les classes numériques » OOO®00000000000000000000
)x:

class where
+ - = 38 => o2
negate ->
abs ->
signum ->

fromInteger HH ->

negate

+ negate

es classes Haskell




La classe Real WX

[ ] toRational

toRational




La classe Real (Implémentation) e

class => where

toRational 58 ->

Présentation des classe:



La classe Fractional e

= /

n recip - fromRational

fromRational

y /

> recip

Présentation des classe:



La classe Fractional (Implémentation) e

class = where
/ = =
recip 38 ->
fromRational 38 ->
recip = /
/ = * recip

Présentation des classes Haskell



La classe RealFrac »\_

(] properFraction truncate round ceiling ~ floor

properFraction

Présentation des classe:



La classe Reallrac (Implémentation 1) e

class => where
properFraction : = ->
truncate . => >
round 23 = ->
ceiling 38 = ->
floor 38 =5 ->

Présentation des classes Haskell



Les classes numériques B OO0O0000000®0000000000000

truncate

round

ceiling

floor

where

let

in case

if >
where
if <
where

_ = properFraction
= properFraction
=if < then - else ] +
signum abs - of
->
-> if even then | else
->

-> errorWithoutStackTrace
then A else
= properFraction

then - else
= properFraction

des classes Haskell



La classe RealFloat

[ | decodeFloat encodeFloat isNalN islEEE isInfinite
isDenormalized “isNegativeZero floatRadix  floatDigits ~floatRange

decodeFloat encodeFloat isNalNislEEE isInfinite
isDenormalized isNegativeZero floatRadix  floatDigits floatRange
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La classe RealFloat (Implémentation 1) e

class => where
floatRadix 38 ->
floatDigits 38 ->
floatRange 38 ->

Présentation des classes Haskell
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La classe Reallloat (Implémentation 2) 'S

decodeFloat 33 ->

encodeFloat 38 -> ->
exponent 38 ->

significand 38 ->

scaleFloat 23 -> ->

isNaN 38 ->

isInfinite 38 ->

Présentation des classes Haskell



La classe Reallloat (Implémentation 3) e

isDenormalized - ->
isNegativezZero 38 ->
iSIEEE o ->
atan2 38 -> ->

Présentation des classes Haskell



Les classes numériques » OO0O000000000000®00000000

La classe Reallloat (Implémentation 4) <

exponent if == then else + floatDigits
where = decodeFloat
significand encodeFloat negate floatDigits
where _ = decodeFloat
scaleFloat
scaleFloat
|
| otherwise encodeFloat +
where = decodeFloat
= floatRange
= floatDigits
== || isNaN || isInfinite
atan2
| > atan /
| == 0 && > pi/
| < && 1 > pi + atan /
|62 <= 0 && ¥ < Il
< && isNegativeZero |
isNegativezZero && isNegativezZero
= - atan2 -
| == && < || isNegativezZero
= pi
. && -
| otherwise +

des classes Haskell



La classe Integral e

(] quot rem div.mod quotRem divMod tolnteger

quotRem tolnteger

Présentation des classe:



Les classes numériques » OO0O00000000000000e000000

La classe Integral (Implémentation) <

class

quot

rem

div

mod
quotRem
divMod
toInteger
quot
rem
div

mod

divMod

=>
-> ->
= a -
—a
= a >
-> ->
-> ->
->
= where
= where
= where
where
= if signum
where

where

= quotRem
= quotRem
= divMod
= divMod

negate signum then +ol | else
= quotRem

des classes Haskell



La classe Floating e

n
n
> exp **
> log logBase
> sqrt
> sin~cos tan asin acos atan sinh~ cosh tanh asinh
acosh atanh
[
n
piexp log sin cos asin acos atan sinh cosh  asinh
acosh atanh

Présentation des classe:



La classe Floating (Implémentation 1) e

class => where

pi 38

exp log sqrt - ->

** logBase 58 -> ->

sin cos tan 38 ->
asin acos atan 38 ->
sinh cosh tanh 38 ->
asinh acosh atanh :: ->

* %

exp log -

logBase = log / log
sqrt = -

tan = sin / cos
tanh = sinh / cosh

n des classes Haskell



La classe Floating (Implémentation 2) e

loglp - ->
expml 38 ->
loglpexp 58 ->
loglmexp 38 ->
loglp = log i

expml < = exp -

X
loglpexp = loglp exp
loglmexp = loglp negate exp

es classes Haskell



La classe Ernum e

u

[ ] succ prec toEnum fromEnum enumFrom
enumFromThen enumFromTo =~ enumFromThenTo

n

u

toEnum fromEnum

Présentation des classe:



La classe Enum (Implémentation 1) WX

class where
succ 38 ->
pred 58 ->
toEnum o ->
fromEnum 55 ->
enumFrom 38 ->
enumFromThen 38 -> ==

es classes Haskell



Les classes num:

ues B OOO0000000000000000000

La classe Enum (Implémentation 2)

enumFromTo HH =2 ->

enumFromThenTo HH == -> ->

succ = toEnum . + . fromEnum

pred = toEnum . subtract . fromEnum

enumFrom = map toEnum fromEnum

enumFromThen = map toEnum fromEnum fromEnum

enumFromTo = map toEnum fromEnum fromEnum
enumFromThenTo = map toEnum  fromEnum fromEnum fromEnum

des classes Haskell
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Functor FOlqablé

Alternative Traversable

Semigroup Applicative
) . ) ,

(5[2). some, (&)

MO"Oifj MonadPlus MonadFail

Présentation des classes



]
>
>
>
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Les classes mon. 0000000000000 000000000000

La classe Functor

u fmap <3

- fmap




La classe Functor (Implémentation) e

class where
fmap 88 -> -> ->
<$ 38 -> -
<$ = fmap . const

Présentation des classes Haskell



s Foncteurs applicatifs e

Présentation des classe:



La classe Applicative e

m
n puye 275 MDY =
n
n pure
> 27
> liftA2
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Les classes monadiques » O0O00000®0000000000000000000000

La classe Applicative (Implémentatio

class = where

pure :: ->

88 -> -> ->
= 1iftA2 id
LiftA2 :: -> -> = .= ->
LiftA2 = <> fmap
*> -> ->
> = id <$ =
<* -> —=

Présentation des classes Haskell
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Les monades

entation des classes



La classe Monad e

- > 2= > return

Présentation des classe:



Les classes mon. 000000000000000000

a classe Vlonad (Implémentation)

class => where
>>= 11 forall -> -> ->
>> 11 forall -> ->
>> =] >>= \_ ->
return o ->
return = pure

n des classes Haskell



La classe MonadPlus ))\

[ ] mzero -~ mplus




La classe MonadPlus (Implémentatio e

class => where

mzero ::
mzero = empty

mplus :: -> ->
mplus = <|>

Présentation des classes Haskell



Les classes mon. » 000000000000

La classe MonadFail

00000000000 0000

n fail

n fail




La classe MonadFail (Implémentation) e

class => where
ieutll 88 ->

Présentation des classe:
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Les Monoides




Les classes mon » O000000000000000 000000000000

La classe Monoid
[
n mempty mappend -~ mconcat
n

n mempty




a classe Monoid (Implémentatio

class => where
mempty ::
mappend :: -> ->
mappend = <>
mconcat :: ->

mconcat = foldr mappend mempty

es classes Haskell
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Les classes mon.

La classe

» 000000000000 0O0000

n <> 7 sconcat stimes




Les classes mon. » 0000000000000000000

a classe Semigroup (Implémentation

00000000

class where

<>)) -> ==

sconcat :: ->
sconcat H = go where
go ! = 1 <> go
go =

stimes :: == -> ->
stimes = stimesDefault

es classes Haskell



Les classes mon » 00000000000 000000000 0000000
La classe Alternative
n
n empty  <|> 7 some - many
]
n empty




Les classes mon. » 000000000000 O0000000O00e0000000

a classe Alternative (Implémentatio WX

class => where
empty
<|>)) == ->
some :: ->
some . = some_v
where
many_v = some_v <|> pure
some_v = liftA2 : any_v
many :: ->
many ./ = many_v
where
many_v = some_v <|> pure
some_v = liftA2 : many_v

es classes Haskell




La classe Traversable DX

(] traverse sequenceA mapM - sequence

> traverse
> sequenceA




Les classes mon. » 000000000000 O0OO0OO0O000

a classe Traversable (Implémentatio

class => where
traverse :: == -> -> ->
traverse © = sequenceA . fmap
sequenceA :: = ->

sequenceA = traverse id

mapM :: = -> -> ->
mapM = traverse

sequence :: = ->
sequence = sequenceA

es classes Haskell




La classe Foldable e

n
(] foldMap fold  foldr foldl
] null length” elem
[ ] toList
] maximum minimum_ sum
product
|
n
> foldMap
> foldr
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Les classes mon.

a classe Foldable (Implémentation 1)

class

fold
fold

foldMap
foldMap

foldMap
foldMap

foldr :

foldr

foldr'
foldr'

where 7'

» 000000000000 O0O0O00OO0O00000

where

=>
foldMap id

-> ->

mempty

=>
mappend

foldr

EE =>
! = foldl' \

-
-

-> ->
foldMap

3 > >
= appEndo

-> -> -> ->
foldl f' id

$!

mempty

es classes Haskell



Les classes mon.

» 000000000000 OOOO0OOO0OO00000

a classe Foldable (Implémentation

foldl :: -> -> -> -> ->
foldl = appEndo getDual foldMap . . flip
foldrl :: -> -> -> ->
foldri = fromMaybe errorWithoutStackTrace foldr
mf
where
mf = case | of
->
->
foldl1l :: -> -> -> -
foldl1 = fromMaybe errorWithoutStackTrace
foldl mf
where
mf = case of
->
->

es classes Haskell



a classe Foldable (Implémentation 3

toList :: ->
toList = build \ -> foldr

null :: ->
null = foldr \_ ->

length :: ->
length = foldl' \ -> +

elem :: = -> ->
elem = any . ==

es classes Haskell



classe Foldable (Impléme

tation 4)

maximum :: forall = ->

maximum = fromMaybe errorWithoutStackTrace
foldMap #. 38 ->

minimum :: forall => ->

minimum = fromMaybe errorWithoutStackTrace
foldMap #. 58 ->

sum :: = ->

sum = getSum #. foldMap

product :: = ->

product = getProduct #. foldMap

des classes Haskell

getMax

getMin

Les classes monadiques B 00000000 000000000000000000000e

N




Vue d'ensemble des classes
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Organisation des classes Haskell standards

Integral

Fractional
) 5
RealFrac

Floating

RealFloat

Semigroup
()

Monoid

Read

Foldable
Functor , null,

Alternative Applicative Traversable

) some (55)

MonadPlus MonadFail
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