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

- Monad V5 ADAVAZVAMET
- 2DDEABMERET DIUBELHS.
o« (>>2) [FNAVREEIEND

- 2D0DERIIRODEAZELTNODENHD.

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

3. (m >>= f) >>=g m >>= (¥x -> £ x >>= q)
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data Maybe a = Nothing | Just a deriving (Eq, Ord)

instance Monad Maybe where

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

- Maybe a]ld&BZEHFH=HIZKLALGND.
- TJust x][THILI-HZEDEZRLTLS.
- [Nothing|[ZKEEFRLTLS.
-f::a -> Maybe b
- £ (XMo]DEDEZRIT MELNGL.
- b DB DEZIRT ZENTELGLMEEIZ[EINothing 7R T .

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

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

- lookup [F2DD5|HZxE5:
- AVTIIR
- ERYRRAETILDYRR)

- lookup [EFRDEZERT :
. %—%_Bhf:4>7_:‘y77\0)97°)bbfdbof:f%‘éfI:(i, 9 BlEZEIJust x 1ELT
p LS .
- X TBEITILNEN--15FEIZIE, INothing|ZFIRT .

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
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config :: [(String, [(String, String)])]
config =

[ ("database", [("path", "/var/app/db"), ("encoding", "euc-jp")1),

("urlmapper", [("cgiurl", "/app"), ("rewrite",
("template", [("path", "/var/app/template")])

"True")]),

]

- lookupDFER -5 (ZlookupZE LT =LY,

- Y DIOKUpBAEIIL =M ESIHIEHER T INENHS.

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

@ Just
| Nothing

case (lookup "database" config) of
Just entries -> lookup "encoding" entries
Nothing -> Nothing
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instance Monad Maybe where

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

- MaybeMEFRFTHAHZEMDG:

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

Nothing -> Nothing

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

U

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

- 31
- div2 4 = Just 2
- div2 3 = Nothing

- div2 E3EFSCLISEST EXONIHT ’&8’Cillé75§, 8T
NEWERICIIRBT SRR dive ZEZRLIGSLY.
- div8 24 = Just 3
- div8 20 = Nothing

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

- KRG ELTENFELGEWGEZROITENTES.

- List Monad

- OMEDBNEZYiBSYT HEEZEHRD.
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instance Monad [] where

xs >>= £ = concatMap f xs
return x = [x]
- 31

- TR D RH
- expandCharClass "img[012] .png"

= ["imgO0.png", "imgl.png", "img2.png"]
- expandAltWorlds "img. {png, jpg}"
= ["img.png", "img.jpg"]

- 200 RERBZEHAGTHESD
- expandPattern: :String -> [String]
- expandPattern pattern
= expandCharClass pattern >>= expandAltWords

- expandPattern "img[012]. {png,jpgl}"
= ["imgO0.png", "img0.jpg", "imgl.png",
"imgl.jpg", "img2.png", "img2.]jpg"]
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- AHAIZIEFIEELHS.
-e.g. 7AVTMIAANDFIZEHT 5.
- e.g. "Sunday"Z"Monday"DgilIZH 79 3.

-[10 alDEIFAB AT I3 ERLTULNAS.

I0 a before ) after
inputfoutput input/output
- T (>>=) 1B&UTreturn] I AT LTEEINTLS.
X D>=y

- TOaux | BSFEUNSTEEICIE, ZDRERET VAV IyIDET .
« ZD=8, TOaVIx T aU Iy IDFIITOBENHD.
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cat.hs

main = do cs <- getContents
putStr cs

- getContents: : IO String

- AV =L ARNT BT IV aY
putStr: :String -> IO ()

- XFF|EaA—IIVIZH AT BT Iy

-do RIE (>>=) TELZEMNTES.

main = getContents >>= putStr
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- RDAdoK & (>>=) EHH>TEEET IENTES.

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

v

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

* 22H O putStrLn lig’é%ﬂ x Z{EH7ELVD T, Monad MY TR A
VIR (>>) EESEMTED.

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

class Monad m where
(>>)::ma ->mb->mb
f>> g=£f >>= (¥x -> q)
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NOEFRIFAB ALY, BIMERGELAHYZEITIEFEHE
BIBESICHEHONS.
- 5l ELEB D &R

import System.Random

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

- ZFDDF| A
- WEDERZIZIFT 5.
- OSO#EEZXTFEUVH T
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- do =

do x <- e
e, >>=e, | (> 1
e, x

- let &

do let n =2 * 6
in print n

@ doR DA TH AR IL—IL DEHRETE LSRRI S AL

do { let n =2 * 6; inprintn}X
NVZ

do let n =2 * 6 do let n =2 * 6
print n o in print n
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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: : I0 ()

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 ++ "!")
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- lookup Z_EIZ1T2iHE8%, dOXTEWVTHS.

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

Nothing -> Nothing

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

Ny

do entries <- lookup "database" config
lookup "encoding" entries
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- FEERIRELL—20 div8 ZdoRZE AL TESEL L.

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
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- BFIEIDEETIE, OTHOENYEFTT
=ULVELT-.

—
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XEANTDHE TRTSLHARTLTL

eval: :ParseTree -> Int
eval (Divide pl p2)

eval pl ‘div’ eval p2

- eval & Int Z3R I B EL TTIEA L Maybe Int R 3 BE#ELTEEL, OTHDEIVE

NHO=HIZIZTS—AvE—C%2HALT,

 eval: :ParseTree -> Maybe Int

RDANZZITFFFDERILIES.

calcm.hs
import Data.Char = 47451
data Token = Num Int | Add | Sub | Mul | Div | LPar | RPar
data ParseTree = . % ./calcm
type Parser = [Token] -> (ParseTree, [Token]) 5+ 4 * 3/ 2
9
5+2/0-3
eval: :ParseTree -> Maybe Int error: division by 0
eval (Number x) = Just x 5 -3
ce 2
eval (Divide pl p2) =
showResult: :Maybe Int -> String
showResult Nothing = "error: division by 0"
showResult Just x =
main = do cs <- getContents
putStr $ unlines $
map (showRresult . eval . fst . parseExpr . tokens) $ lines cs




