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EFEDUSX

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

- Monad 92 ANAVARAV AMEFF
- 2DDEABERET IVLELHD.
- (>>=) [/ 3LV F (bind) EFEIENS

- 2D0DBEBIIRDBANZB-LTLILELHS.

- EFFAI
1. (return x) >>= £ f x
2. m >>= return m

3. (m >>= f) >>=g m >>= (\x -> £ x >>= q)




MaybeEFk

data Maybe a = Nothing | Just a deriving (Eq, Ord)

instance Monad Maybe where

(Just x) >=£f = £f x
Nothing >>= f = Nothing
return x = Just x

- IMaybe allFREZEHSI=OICKALGNS.
- [Just xJIIBILI-EEDEERLTLNS.
- INothing|lEEKBZERLTLD.
-f:: a -> Maybe b
- £ [T IDEDEZRT MELNGL.
- b IDEDEZRT ZENTEL WG EIZ(EXINothing %R T .

i
lookup:: (Eq a) => a -> [(a, b)] -> Maybe b




lookup

lookup:: (Eq a) => a -> [(a,b)] -> Maybe b

- lookup [F2DDE|#ZFES:
c AVTYIR
- ERYXM AT ILDAR)

- lookup [ERDIEZFIRT :
. %_?_6117‘:4‘/7'-““/’7740)’5!7°)l/7b%o7‘:i§-él:li, Xthd AiEZEIJust x |ELT
p LS .
- 3T BT ILHEM T8 E1ZIE, Nothing %R T .

lookup "three" [("one", 1), ("two", 2), ("three", 3)] = Just 3
lookup "four" [("one", 1), ("two", 2), ("three", 3)] = Nothing

lookup "path" [("type", "cgi"), ("path", "/var/app")] = Just "/var/app"
lookup "url" [("type", "cgi"), ("path", "/var/app")] = Nothing




lookupZ A S H1E S

config :: [(String, [(String, String)])]
config =
[ ("database", [("path", "/var/app/db"), ("encoding", "euc-jp")1]),
("urlmapper", [("cgiurl", "/app"), ("rewrite", "True")]),
("template", [("path", "/var/app/template")]) ]

- lookupDFER (25 (ZlookupZ@E AL T=LY.
- XYIDIoKUp AL I=MEINEFERTILELHD.

Just Just
config —>{ lookup "database" @ lookup "path" @
Nothing Nothing

case (lookup "database" config) of
Just entries -> lookup "encoding" entries
Nothing -> Nothing
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TFFAIZFED

instance Monad Maybe where

(Just x) >=f = f x
Nothing >>= f = Nothing
return x = Just x

- MaybeWEFFTHLHIZEMG:

case (lookup "database" config) of
Just entries -> lookup "encoding" entries

Nothing -> Nothing

lookup '"database" config >>= lookup "encoding"

N

return config >>= lookup "database" >>= lookup "encoding"




R RE12—1
cRDTOATS LI x Z2TE|LH, (B THULEIZIZELEKT 5.

div2::Int -> Maybe Int
div2 x = if even x then Just (x "div  2)
else Nothing

- 1
- div2 4 = Just 2
- div2 3 = Nothing

- div2 Z3[BfESCEICKDT, '—iil‘o#’tf:’ﬁﬂl %8(*']675“, 8Tl
NIFEWSGEIZIE KT HE dive ZEELIGSL.
- div8 24 = Just 3
- div8 20 = Nothing

div8::Int -> Maybe Int
div8 x = ...
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- MaybeE®7FF
- KRG ELTENFELLGIMEEZROIENTES.

- List Monad
c ROIEDEIIEZ =Y -T-UT SEEZEID.

<

T~

B0 ¢
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ListEF+~

instance Monad [] where
xs >>= f = concatMap f xs
return x = [x]

- 451

- T7AIL B D RE
- expandCharClass "img[012] .png"
= ["imgO0.png", "imgl.png", "img2.png"]
- expandAltWorlds "img. {png, jpg}"
= ["img.png", "img.jpg"]

- 22D REEEEEAETDHED
- expandPattern: :String -> [String]
- expandPattern pattern
= expandCharClass pattern >>= expandAltWords

- expandPattern "img[012]. {png, jpgl}"
= ["imgO0.png", "imgO0.jpg", "imgl.png",
"imgl.jpg", "img2.png", "img2.jpg"]



IOEFk

- AHAIZIFEIEELHS.
-e.g. 7AVTMIA N DRIZHE AT S.
- e.g. "Sunday"#"Monday"D#ilIcH 7T 5.

-[10 alDIEFRAE AT I3V ERLTLNS.

N
I0 a before after
input/output input/output

T (>>=) IB&UTreturn|[FV AT LTEREINTLAS.
°X >>= Yy
- ToavixBSFERSIIGEIZIE, ZOHERET I IVIyIDIET.
« TR, ToaVIxET OV Iy IDHIATOIDENHS.
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cat.hs

main = do cs <- getContents
putStr cs

- getContents: :I0 String

- VY=L ANT BT I IV
putStr::String -> IO ()

- XFHZaA)—IVIZTH DT BT I3y

-do RIE (>>=) TELIEMNTES.

main = getContents >>= putStr




IOEF & (>>)

- RDdoRK(F (>>=) ZEOTESTEI LN TS S.

do putStrLn "Hello, World!"
putStrLn "Hello, agran!!!"

1

putStrLn "Hello, World!" >>= (\x -> putStrLn "Hello, agran!!!")

- 22 H® putStrln [FXE x ZE17ELVD T, Monad DT AR A
Yk (>>) ZEITEMNTES.

putStrLn "Hello, World!" >> putStrLn "Hello, agran!!!"

class Monad m where
(>>)::ma ->mb->mb
£f>> g=f£f >>= (\x -> g)




IO FHFDOZ DD F|H

IOEFFIZAHE ALY, BIHERIGENHYEITIEFME
BRESIZHEHONS.
- 5 ELELD ERX

eyl

import System.Random

main = do g <- getStdGen
let ns::[Int]
ns = map ( mod™ 100) $ take 100 $ randoms g
print ns

- T DO F A :
- IREDERZIZEET 5.
- OSOHEREZXTFUH T .
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rdo R e, >>= e,

e, >>= (\x -> e,)

- let &

do let n =2 * 6
in print n

do x <- e,
S| e x
<: do x <- e
e

@ dOR DA TH AR IL—IL DEIHETIE LA SRR S AL

do { let n
Yv7
do let n =2 * 6
. or
print n

=2 * 6; inprintn}><

do let n =2 * 6
in print n




(1)

nameDo: : IO ()
nameDo = do putStr "What is your first name? "
first <- getLine
putStr "And your last name? "
last <- getLine
let full = first ++ " " ++ last
putStrLn ("Please to meet you, " ++ full ++ "!")

nameNoDo: : IO ()

nameNoDo = putStr "What is your first name? " >>
getLine >>= \first ->
putStr "And your last name? " >>
getLine >>= \last ->
let full = first ++ " " ++ last
in putStrLn ("Please to meet you, " ++ full ++ "!")




i (2)

- lookup z _EIZ1T25 6%, dAOXTEWVTHS.

case (lookup "database" config) of
Just entries -> lookup "encoding" entries

Nothing -> Nothing

lookup "database" config >>= lookup "encoding"

N

do entries <- lookup "database" config
lookup "encoding" entries
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- FHEERIRELL—10) div8 ZdoRXZFFHWLTESLIL.

div8.hs

import System.Environment

div2::Int -> Maybe Int
div2 x = if even x then Just (x 'div" 2)
else Nothing

div8::Int -> Maybe Int

div8 x = do y <- div2 x

main = do args <- getArgs
print $ div8 $ read $ head args




HEME12—3

- BIEDEETIE, OTOENNWEZITORZEZANTHESMLGIEITHYFET .

eval: :ParseTree -> Rat
eval (Divide pl p2) = ....

%‘QF

- eval # Rat #R 9 B# &L T TIE%< Maybe Rat %R 93
B Aot L (F T oA —SEMALT, RDOANES

- eval: :ParseTree -> Maybe Rat

Lfff%_b TOEY
T2 &S]

3

calcm.hs

import Data.Char = 4745

data Token = Num Int | Add | Sub | Mul | Div

data ParseTree = ... % ./calcm

type Parser = [Token] -> (ParseTree, [Token]) 5+4*3/2
11
5+2/0-3

eval: :ParseTree -> Maybe Rat error: division by 0

eval (Number x) = Just x 1/2-1/6

- 1/3

eval (Divide pl p2) = ...

showResult: :Maybe Rat -> String
showResult Nothing = "error: division by 0"
showResult Just x = show xpus

main = do cs <- getContents
putStr $ unlines $
map (showRresult . eval . fst . parseExpr . tokens) $ lines cs




