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EFEDUSX

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

}

- Monad 95 ADA2VAZ ADEF
- 2DDEMEERETHIVELNDHS.
- (>>=) 13730 2F (bind) EFEIEN S

- 2D DERIRDMBANZEH-LTWDORBENHD.

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

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




MaybeEF+

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

- [Maybe all&kBEHRST-OIZK<ALGND.
- TJust xJIIRELI-IGEDEEZRLTLNS.
- INothing 3K ZERLTLS.

-f:: a -> Maybe b
- £ [ IDEDEZRT MELNEL.
- Tb]DBEDEZRT CENTELENGERIZ[ENothing | 7R T

%1

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

instance Monad Maybe where ({
(Just x) >>= £ f x ;
Nothing >>= f Nothing ;
return x Just x

}




lookup

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

- lookup I[F2DDE|#ZE5:
- ATIIR
- BEYRNAETILDRE)

- lookup [T RDIEZIRT
. %éﬁ_%ht«r‘zv‘-‘\ybxw97°)b75“37m7‘:i=5',-é‘l:li, X9 AfiEZJust x 1&ELT
UX .
- XS TBETILHAEN=15EIZIE, INothing |Z#IRT .

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




lookupZfiASH1E 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 @A L=y,
- PIDIoOKUp B ETILI=MEIIEIERTHIUNENHS.

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

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

}




5
EFFE|Z{ED

instance Monad Maybe where ({

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

}
- MaybeMEFFTHLHEMND:
case (lookup "database" config) of {

Just entries -> lookup "encoding" entries ;
Nothing -> Nothing }

N

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

N

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




S meE10—1

s ROTAT S LIE x Z2TEISH, BHTLEVEICIEERRT 5.

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

- 51
 div2 4 = Just 2
- div2 3 = Nothing

« div2 Z3\E{FESEIZEHT, &
GEIZIX KT S8 dive &
- div8 24 = Just 3
- div8 20 = Nothing

AN - FE8TEISHH, 8TEINLLY
EELES0N.

div8::Int -> Maybe Int
div8 x = ...




ListEF+~

- MaybeE®7FF
- KRG ELTENFELLGIMEEZROIENTES.

- ListE+F
c FOEOMMNIEZF-YES=YT 255 %KD.

<

T~

B0 ¢




e
ListEF k<

instance Monad [] where {
xs >>= f = concat $ map f xs ;
return x = [x]

}

- 151

- T7MILB DR
- expandCharClass "img[01l2] .png"

= ["img0.png", "imgl.png", "img2.png"]

- expandAltWorlds "img. {png, jpgl}"
= ["img.png", "img.jpg"]

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

- expandPattern "img[012]. {png, jpg}"

=> [ni.rngo -Png" , " lmgo . jpgn , nimgl -Png" , " 1mgl . jpg" ,
"img2.png", "img2.jpg"]
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- r_ce_glicate FEZON-EFRFEZoN-EHIE—L-) AR

- replicate :: Int -> a -> [a]
- replicate 31 = [1,1,1]
- replicate 5 'a' = "aaaaa"

. ’Ellcate #FEST, BEAGNTIZURAMNDFNTFNDERZ2EICLTRY
B2k double #ListEFFEF>TEELASLY.
- double [1,2,3] = [1,1,2,2,3,3]
- double "SFC" = "SSFFCC"

double.hs

double xs = ...




IOEFk

- AHAIZIFIEELHS.
- e.g. ZAVTMEIA T DRIZH AT 5.
- e.g. "Sunday"#"Monday" D RIIZH 719 5.

- T10 alDEIXAE DTV 3aVTRLTLS.
I0 a before ) after
input/output input/output

- [ (>>=) 18&U T return ][IV AT LTEEINTLNS.
- x >>=y
- 7oavix | BIFENSTEEIZIEK, TRHEREZT7IIaUIyIDET.
- ZD=®H, TOaUxIET O a Uy IDHEIZITOBHENHS.




IOEF+DH

cat.hs

main = getContents >>= putStr

- getContents: :I0 String
- AV IV ANT BT I3y
- putStr::String -> IO ()
- XFF|Ea)— I AhTET I ay

- do KZEEIERDELLITELZEDLTES.

main = do { cs <- getContents ;
putStr cs }




TFREX

- do =X

>>= e,

do{x<—61;
e, X }

>>= \x -> e,

do { x <- e;;
e, }

>>= e, >>= e,

do { x <- e;;
y <- e, x;
e; y }

>>= \x -> e,
>>= \y -> e

do { X <- e/
e; }




IOEF & (>>)

- RDAoK (& (>>=) - TESET ENTES.

do { putStrLn "Hello, World!";
putStrLn "Hello, again!!!" }

~~

putStrLn "Hello, World!" >>= \x -> putStrLn "Hello, again!!!"

* 22H® putStrln li\?é%ﬂ x Z{EH7ELVD T, Monad MU SR A
YUk (>>) ZEITENTED.

putStrLn "Hello, World!" >> putStrLn "Hello, again!!'!"

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




(1)

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 ++ "!")

nameDo: : IO ()

nameDo = do { putStr "What is your first name? "
first <- getLline;
putStr "And your last name? ";
last <- getLline;
let full = first ++ " " ++ last;
putStrLn ("Please to meet you, " ++ full ++ "!") }




i (2)

- lookup z _EIZ1T25 6%, dAOoXTEWVTHS.

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 }




%1 (3)

- YAFABEKREEIE do IBXTELZEMNTES.

[ x * 2 | x <- [1..5] 1]

1

[ (x,Y) I x <- [112]/
y <- [3,4] 1]

[1..5] >>= \x -> return(x * 2)

S

U

[1,2] >>= \x —>
[3,4] >>= \y -> return (x,y)

do { x <- [1..5];
return (x * 2) }

U

do { x <- [1,2];
Y <- [3/4];
return (x,y)}




S BeB10—3

- FHEERIREL0O—10) div8  do XZXFALVTESALEL.

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;

.
LI 4

}

do { args <- getArgs;
print $ div8 $ read $ head args }

main




IO7 723V EBEEATER T

- IREAN EmR) Ao A S

B o
getChar IO Char 1 X FEHIAD
getLine IO String 1475 H AL
getContents I0 String EOF?T“E&% A

- AREH N (IRR) [TH A

i 51z
putChar Char -> IO () 1XFEHHT3
putStr String -> IO () YEHEHE DT3B
putStrLn String -> IO () XEH|EHTER DTS
print Show a => a -> I0 () | XX =F3|IZLEELTHATS




IO7 903> ET7AILALE N

- B TO7AILAR S

B ! B
readFile FilePath -> IO Sring T7A4ILDSEGEHAD
writeFile FilePath -> String -> I0 () | J7A )LZHE DTS
appendFile |FilePath -> String -> I0 () | J7 A LFBINEZT 3

- FilePath [& String D5l 4

cat3.hs

import System.Environment

main = do { args <- getArgs;
cs <- readFile $ head args;
putStr cs}

% stack runghc cat3.hs a.txt




T%J"'&77'f)lxll':|:'.j3

B3 s 2R
openFile FilePath -> IOMode -> IO Handle 77,()|/€7‘|—_7°~/j—%)
hClose Handle -> IO () I\ EIO—RXT 3
hGetChar Handle -> IO Char 1 FEEAHAT
hGetLine Handle -> IO String ’_Ef.a"%u_i,
hGetContents | Handle -> IO String EOFgE—CnJL d'_,\
hPutChar Handle -> Char -> IO () 1K%%§Lt
hPutStr Handle -> String -> IO () NEHFEZAD
hPutStrLn Handle -> String -> IO () jC—?ﬁU&E& Téiéj_d'_;
hPrint Show a => Handle -> a -> IO () jC—?ﬁ'JE?Z?ﬁL'C%%;_ED

- IOMode (& ReadMode, WriteMode, AppendMode F7=[& ReadWriteMode.
- import System.I0 ZFIAHFIZ1TD




BEERE10—4

-cat3 . hs ZEELITI7MIVAB AZE->TESTRZALGIL.

cat3.hs

import System.Environment

main = do { args <- getArgs;
cs <- readFile $ head args;
putStr cs}

catd .hs

import System.Environment
import System.IO

main = do { args <- getArgs;
h <- openFile (head args) ReadMode;




HEMTE10—5

- BEDUNIXD cat AV RERILESIZ, EHDT7AILESIH L

LTHEL, TNoDI7AIVERELIZI7A IV RERAICTH A
95705, cat5.hs ZEFHS0.

catb5.hs

import System.Environment

main = do { args <- getArgs;
outputFiles args }

outputFiles: : [String] -> IO ()
outputFiles [] = ...
outputFiles (x:xs) = ...

% stack runghc cat5.hs a.txt b.txt c.txt

(output a.txt b.txt c.txt in this order)




