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Haskelli3#fY - BRETE X

filter :: (a->Bool) -> [a] -> [a]
filter p [] = []
filter p (x:xs)

D X
otherwilse

X : filter p xs
filter p xs
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Haskelli3#fY - BRETE X

filter :: (a->Bool) -> [a] -> [a]
-- filter p [] = []
filter p (x:xs)

D X
otherwilse

X : filter p xs
filter p xs

W5 R RIERE RS



HaskelliEfY - BREE X

filter :: (a->Bool) -> [a] -> [a]
-- filter p [] =[]
filter p (Xx:xs)

D X
otherwilse

X : filter p Xs
filter p Xs

$ ghc -Wall foo.hs
Warning: Pattern match(es) are
non-exhaustive
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HaskelliERX - Curry{t

add :: Int -> Int -> Int

(add 1) : Int -> Int

W5 R RIERE RS



HaskelliERY - Curryi{t

add :: Int -> Int -> Int

(add 1) : Int -> Int

- >>> let 1nc = add 1
- >>> 1nc 2
3



Haskelli®R) - BISR/ HPRRiE

>>> 1 + 2
3
>>> (+) 1 2
-3
- >>> add 1 2

3

>>> 1 add 2
3
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Haskelli®R) - BISR/ HPRRiE

1 add 2 add 3 add 4

VS

- add (add (add 1 2) 3) 4
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Haskelli3£RY - lambda

\ab->a+b
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HaskelliEfR - &%

NE{R, RBELF% THaskell
50% E 8%
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MFFREUKF10H /N F100HE




o] &1

MFFREUKF10H /N F100HE

filter ((>10) and (<100))
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a8 MNIIREL ? I




a8 MNIIREL ? I

\x -> filter ? x




a8 MNIIREL ? I

\x -> filter ? x

NNEES:
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a8 MNIIREL ? I

\x -> filter ? x

NNEES:

5 filter ?
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oE: H
&6

Bool -> Bool -> Bool



nE: H

&&

Bool -> Bool -> Bool

RIS
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nE: H
and f g = \x ->f x && g X

(a -> Bool)
-> (a =-> Bool)
- -> (a -> Bool)



oE: H

$ Llambdabot
>>> :pl \f g x ->f x & g X
LliftM2 (&&)



oE: H

and = 11ftM2 (&&)

(a -> Bool)
-> (a =-> Bool)
- -> (a -> Bool)



a7

filter ((>10) and (<100))
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o) 2

sum' = sum
. map (\x -> 1f x<10
then x*2
else x div 2)
. filter ((==0) . ( mod 2))
. concat
. filter ((=5) . length)
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HRSHEREREITEN
GHC HiFEAIL

o WEX (FBRIR)
o FHMMIIETIR
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EBFERE

ghc -0
-ddump-simpl
foo.hs

GHCHmiEzsH [al{CiBAHaskellfyF5
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EBFERE
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BEHE)HE
==0) . ( mod 2)




BEHE)HE
==0) . ( mod 2)

mitha:

\X => case modInt# x 2 of
O -> True
-> False




EBFERE
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EBFERE

map (*2)
. filter ((==1) . ( mod 2))




EBFERE

map (*2)
. filter ((==1) . ( mod 2))
go XS = case xs of

[] ->[]
X:1XS =>

case modInt# x 2 of

1 -> (x*2) : go xs

-> g0 XS




o] &3

Bl http get=%"name", gimEINI_L"hello"iR[E][E]Z,

webapp :: Application
webapp req = do
let name = lookup "name”
(queryString req)
response ("hello "++name)
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o] &3

Bl http get=%"name", gimEINI_L"hello"iR[E][E]Z,

webapp :: Application
webapp req = do
let name = lookup "name”
(queryString req)
response ("hello "++name)

BE, MRAFXBESHINE, . .
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:\E%EﬁlﬁfﬁE§$Fﬁ2
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& R IETREYCES

:\E%EﬁlﬁfﬁE§$Fﬁ2

fRRAR: FBRrAER
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o]RA3 - 4k

Llooku
p K -> Map k v

-> 7?7

- Llookup RIZiR[E|{t2EEH ?
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o] 3 - 4Lk
vV ?
lookup :: k -> Map k v
-> V




o]RA3 - 4k

VvV ?

lookup :: k -> Map k v
V

->

process :: v => something



o]RA3 - 4k

VvV ?

lookup :: k -> Map k v
V

->

process :: v => something
>>> process (lookup k empty)
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o]RA3 - 4k

VvV ?

lookup :: k -> Map k v
V

->

process :: v => something
>>> process (lookup k empty)
¥*crash**
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o]RA3 - 4k

Z22: Maybe v

Lookup kK -> Map k v

-> Maybe v




o]RA3 - 4k

Z22: Maybe v

lookup :: k -> Map k v
-> Maybe v

process (lookup k empty)



o]RA3 - 4k

Z22: Maybe v

lookup :: k -> Map k v
-> Maybe v

process (lookup k empty)
**type error**
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Maybe - EXATRAREEN

data Maybe a = Just a
| Nothing
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HaskellZEE A AR

o BHIRAHES (A HEEE)
o FRI1ABE/]oE
» RAITSFELAIMEEE (ZH)

= typeclass WERIRYLYER

- :L;Z:__"__yuaﬁh
[http://www.haskell.org/ghc/docs/7.4.1/html/us
type-extensions.html (1]
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HaskellZEEL AR {ER

fRE AR A ARG
upper :: String -> String

~bomb :: String -> IO String



HaskellZEEL AR {ER

RIS

readChan :: Chan a -> I0 a

- X RRFHEN ?
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HaskellZEEL AR {ER

RIS

readChan :: Chan a ->
I0 (Maybe a)

XM ?
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Haskell B! RS {ER

Hoogle RIEXRIGSTIMAVIE RS | T,

HOOgAe (a->Bool) -> [a] -> ([a], [a]) Search

(a -> Bool) -= [a] -= ([a], [al)

Packages break :: (a -> Bool) -> [a] -> ([al, [a])
= base F base Prelude, base Data.List

® break, applied to a predicate p and a list xs, returns a tuple where fir:
span :: (a -> Bool) -= [a] -= ([al, [a])

base Prelude, base Data.List
® span, applied to a predicate p and a list xs, returns a tuple where firs

partition :: (a -> Bool) -> [a] -= ([a], [a])
base Data.List
® The partition function takes a predicate a list and returns the pair of |
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o NIEEAESEIAD
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Haskell is lazy

>>> let L = [1.
>>> take 5 1
[11213;4,5]

. ]
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Haskell is lazy

7E—NA0OKHIFRAS 33 L
ALASH— KR E T
BIAS5H) A KR R FF 3
1t HET A AR 2
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S ELCHUREREYAY

iterate :: (a => a) -> a -> [a]
iterate f a=1J]a, fa, T fa, ...]

>>> take 5 (iterate (+1) 0)
[011121314]
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S ELCHUREREYAY

a = iterate (( mod 400) . (+1)) 0
-- [0, 1, 2, 3, 4...]
b = iterate (( mod 400) . (+2)) 0

-- [0, 2, 4, 8, 10...]

findIndex (uncurry (==)) (tail (zip a b))
-- Just 399
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Monad !

+42Monad
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Monad !

|O Monad - G L N wmIEXE

do input <- getlLine
forM [1..3] $ \1 ->
printf "echo%sd:%s" 1 1input
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Monad !

|O Monad - &< INREXIE

do input <- getlLine
forM [1..3] $ \1 ->
printf "echo%d:%s" 1 1nput

> haskell

echol:haskell
echo2:haskell
echo3:haskell
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Monad !

Resource Monad
£ I0 EM CIR{EFESIERIGE ],

do f <- openFile "data"
register (closeFile fT)
process f
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Monad !

Resource Monad - th =] AFEEHEUE,

do f <- 10 $ openFile "data"
key <- register (closeFile f)

-- processing. ..

10 $ closeFile f
release key

-- processing. ..
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Monad Mg aIRHR

do a <- ma
b <- mb
return c
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Monad Mg aIRHR

do a <- ma
b <- mb
return c

- ma >>= (\a ->
mb >>= (\b -> c))



Monad Mg aIRHR

class Monad m where
return :: a -=> m a
(>>=) :: ma -> (a -=> m b)
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Monad Mg aIRHR

class Monad m where
return :: a -=> m a
(>>=) :: ma -> (a -=> m b)

instance Monad Foo where
return a =
ma >>= T =




MonadA~—ERIO

List Monad

do a <- [1..10]
b <- [1..10]
guard (a+b>10)

return (a, b)

W5 R RIERE RS



MonadA—ER&IO

List Monad

do a <- [1..10]
b <- [1..10]
guard (a+b>10)
return (a, b)

[(1,10),(2,9),(2,10),(3,8)...]
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MonadA~—ERIO

List Monad

instance Monad [] where
return a [a]
xs >>= f concatMap f xs
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Thanks
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RRZ T\ Wi IR

Can Programming Be
Liberated from the von
Neumann Style?

by John Backus 1978

W5 R RIERE RS



SIER SR AR o)

W5 R RIERE RS



SIER SR AR o)

HRFATT I B9 B A B ARSHIARE
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The rise of Haskell

e September 1987. Initial meeting at
FPCA.

e 1 April 1990. Version 1.0 Report was
published.

e May 1996. Version 1.3 Report with
Monadic 1/0.

e February 1999 Haskell 98 Report was
published.

o ' '
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GHC - TArfiHaskell3Ei]

o 5@ RHIALICEE

. HEEEREI‘QEI’J{’CE% FrREFRILEHRINEL
[http://shootout.alioth.debian.org/ (1]

. E%EI’J?FE%‘DJ# T3, BIFEM-NR&IZFISTMSCIR
8%# (Windows, Linux, Mac, BIEEARIIOS

E’JEH)

e Profi
profi
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INgsZ ¥4,

INg,

e YHiHaskell 2010LAE17(£?7E17] 2

BETSFSIRIRLIL

@ iEtime/allocationA & Z#heap




H{th 3L

o UHC BF TR avascript/Fif.
o Hith
[http://www.haskell.org/haskellwiki/Implementati

]
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ArchSummit
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