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c = getchar(); putchar(c); putchar(c); // C-code @

putchar (getchar()); putchar(getchar()); // C-code @
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U0 0 OHaskell O getchar,putchar0 0 0000000000000 O0OOO
ogbooooog

getChar ::

putChar ::

gbodobobooboobobooboooobobooboobooboooon
oboboboobboobboobobobboobOoobocobd putchar(getchar
O)YOUODOOOOODOUO putChar getCharJO OO Haskel D OO DOOOOOO
gobooboooIogoonouobDobobon s>>-=>x2u0gbooboboboonogon
obooooooooooooooooo

getChar >>= (\ ¢ -> putChar c)

Uboo0d G>=0001I0a->(C ->I0b) ->I0b00O0OMMOOODOODO
Uboob0obooo0o0oboboooo0ooboboobObdgetchar 0o
Uoboobooooob char00000cOD0O0O00DOO0DOODODOODO putChar
chobobogobooboobooooooooooobobobobobobooDo
U000O>>=00000000000000000c¢char0000 cOODOOOC
=getChar 000000000000 0O0O00D000O c getChard 0O 00nd
ooooooooogog

Q4.1.1 C-code®O C-code@U O O0O Haskell 10O DO OO00OOOO getChar,
putChar,>>=0000000
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“007 (computation) OO0 OOOOOO
oooooooood

return . a—> Ma

G>=) @ Ma—-(a—>Mb)—>Mb

goooboobooboobooMMOodbOoooOoooboOobOdreturn, (>>=)
u

(returna) >>=k = ka
m>>=(da — returna) = m
(my >>=k))>>=ky = m >>=(1a — (k1 a >>=k»))

UO300000monad lawd DO 0D DO OD00O0ODOODOOOOODOOOODOODO
reteurn] (>=)0 “0007000000C>)000000000000000
obooobooboboooboooobo -»ooboooooboobobooboooUoboOon

O+x = x
x+0 = x
x+y)+z = x+@O+2)
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ooomMODOOOOOOOOOOoOooooDbOOODOOO0O0000d return, (>>=)
U00000o0b00b000000retwwrn, C>=0MO0000D000O0O00O0OO
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class Monad m where
return :: a ->m a
(>>=) ::ma->CC->mb) -> mb

Ub00O0OMoenad DO DO DOOOOOODODOOODOODOOODOOODODOODOO
goooboooooon
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Io0 HaskellO Preludel D OO0 O0O0O0OO0DOO0O0DOOODOOOODOOOODO
gobooboooodbDMenadDOODODODOOODOODODOOOOODOOOOODO
gbooobooobooobobobbobooboobooboobooboong
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-- type I0 a =

-- instance Monad IO where

-- --0: 0000 type OO00O0OODODOOO instance OO0OO0O0OO
-- return a = \ w -> (a,w)

- m>=k =\w->1et (a,wl) =m w in k a wl

000 RealWorldO OO ODOODOODOOODOOODOODOODOODOOODOOO
gbrodooouooonbodn RealWorldd DO DOODODOODOODOODODOO
gooobobooobooboooobboobobbodobobbO0bO RealWorld
obobooobooboobbooboobbooboo

Io0 Haskel DO OODOOOODOOOODOOOOOOODOOODOOOODO
U0000000000000OputChar,getChar0 000000000000
ogooog

putStr :: String -> 10 ) -- OOOOOOOO

putStrLn :: String -> I0 () -- 0D0O0OO0OOO0OOOOOOOO
getLine :: I0 String --goooooo

getContents :: IO String -- Eor0o0nooga

print :: Show a =>a -> 10 () -- U0O00O0O0O0OO0OOO0OOOOOOO0O
readln :: Read a => I0 a --ooooooooooon

000O00b0odbOoOoo0bOo0oOoooDbOoooooDoDoboOooooOoooa

00 getContents OO0 000000000000 0O0O0OOOOOOOOO
0do00d0o0doDbO0obOO0oo0doodoDoOooobOOoooooOo10004d
oooono

main :: I0 O

main = getContents >>=

(\ all -> let 1s = lines all
in putStrln Chead 1s))

OO000O1lines :: String -> [String] 00 000000O0OOOOOOOOO

head :: [a] > a0000000O0O0OOOOODOOOO0O
O00O0OData.IORef 00 0OOOOODOO import DO ODOOODOOODOOODO

O000OO0OO0IoRef0O0OOOOO0OO0OOOOO

-- import Data.IORef 000

newIORef ::a -> I0 (IORef a) --0oooooon
readIORef :: IORef a -> I0 a --gooooao
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writeIORef :: IORef a > a > I0 O --O00O00OO0OO

OO0OIoRefO0DO0ODOODOODODODODOD

import Data.IORef

foo r = readIORef r >>= \ i ->
if i <= 0 then return

else putStrLn (show i) >>=\ _ ->
writeIORef r (i - 1) >>= \ _ ->
foo r

main = newIORef 10 >>= \ r ->
foo r

U0O000bouobOobbO orRef0ODOODODOIORef OO ODOOODOODO
ubboobuoobboobuoobbooboo

{- foo OOOOOOOOOOOO -}

-- foo i = if i <= 0 then return ()

-- else putStrLn (show i) >>= \ _ ->
-- foo (i - 1)

-- main = foo 10

OUOOD0OHaskelDODOOOODOOGHGCIOOOOOODOOODODOghcO
gobooboooboobooobooboboboobooboobocoubodn main
gooobooboboobooboboboboobobibbtddmainO0O0O
Iot0000000t000o00ooooooooooooooooooognDg

boobobobobboobooboobooboobooboooboon
gbobooboobbooboobobooobooboboooboobobooon

import Data.Char -- Data.Char000000 importOdO

-- tolLower, toUpper :: Char -> CharOQOQOQOOOO0OO0OO0O0OO
main :: I0 O
main = getContents >>= (\ s -> putStr (map toLower s ++ map toUpper s)))

goooooN... —»>...000oooooobbooobboooooboooooo
uboboobooobooboboobobobooooboobooobobooooan

main = getContents >>=\ s ->
putStr (map tolLower s ++ map toUpper s)

ubboobuoobbooboobboobooobo
OOOHaskellOO Monad OO OOOOOOdoOOOODOOOOOOODODOO
gbobooboobbooboobobooboo

main = do { s <- getContents;
putStr (map toLower s ++ map toUpper s) }

O0doOUOD ADUODODODODODODODODODOODODODOD
vbooooooboooooooooooooooooog
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main = do s <- getContents
putStr (map toLower s ++ map toUpper s)

O00doOO0ODODOOOOODODOMODODODOODOODODODOLDOO
oo

do {e}
do {e; stmts}

e
e >=\ _ -> do {stmts}

do {x <- e; stmts} e >= \ x -> do {stmts}

U

do {let decls; stmts} let decls in do {stmts}
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3. 0000000’ 0000000 bD 1I000bO00bLDbOon
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-- lines 0000000000 OOOOOOOOOOOOOOOOOOOO
--0000000O0oOboOoOoOooOoooboooao
lines :: String -> [String]

--words 00000000 0O0OOOOODODOOO0OOOOOOOO
words :: String -> [String]

-- unlines O lines OOOOOOOO
--d0bO00b0DOO0o0DOO00bOOoooDoOOooooOooDoa
unlines :: [String] -> String

-- unwords 0 words 0O 0OO0OOOO
--d0bO00b0DOOo0oDOOo0ooooo
unwords :: [String] -> String

--takenxs 0 xsOO0O nO00O00O00O0O0O0O
--n > length xs 0000 xsOOOOOO
take :: Int -> [a] -> [a]

--dropnxs 0 xs 0O00O0O0O nO0O00O0O00OOOOOOOO0O
--n > length xs O0OOO [] OO0
drop :: Int -> [a] -> [a]

-- takeWhile 000 p O0O00 xs OOOOO, pOO0OoOooad
-- 000000 xs OOOOOOOODOOOOOOOOOOOOOO
-- > takeWhile (< 3) [1,2,3,4,1,2,3,4] == [1,2]

-- > takeWhile (< 9) [1,2,3] == [1,2,3]

-- > takeWhile (< 0) [1,2,3] == []

takeWhile :: (a -> Bool) -> [a] -> [a]

-- dropWhile p xs 0 takeWhile p xs U O OOOOOOOOO
-- > dropWhile (< 3) [1,2,3,4,5,1,2,3] == [3,4,5,1,2,3]

-- > dropWhile (< 9) [1,2,3] == []

-- > droplWhile (< ®) [1,2,3] == [1,2,3]

dropWhile : (a -> Bool) -> [a] -> [al]

-—any 00000O0O0O0OO0O0O0OOOOOOOOOOOOOOO0OO
--00000000o0ooDoo
any :: (a -> Bool) -> [a] -> Bool

--all 000O0OO0OO0OO0OOCOOOOOO0OOOOOOOOOOOOOOOOO0
--00000000o0o0oDoo
all :: (a -> Bool) -> [a] -> Bool

-- 0000000000000 00O000O00oO0ooo
head :: [a] > a

--0000o00oo0oooooboooooooooonon
last :: [a] > a
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--goboobbooboobooobooboobooboobooon

tail :: [a] -> [al

-- 0000000000000 O0DDOOoOoOoOO0O0Ooa
-- 00 x ‘elem* xs DO0O0O0O0OOO0OOOOOOOOOOO
elem :: (Eq a) == a -> [a] -> Bool

-- import Data.List OO0

--sort DO0ODOOO0OO0DOOODOOODODOOODOOOOO

-- 0000000000 sortBy OO OO
sort i (Ord a) => [a] -> [a]

-- sequence U0 UO0OD0O0OOODOODOOOODOODOOO

sequence :: Monad m => [m a] -> m [a]
sequence [] = return []
sequence (m:ms) = m

>=\ a ->

sequence ms >>= \ as ->
return (a:as)

mapM :: Monad m => (a -> m b) -> [a] -> m [b]

mapM f as = sequence (map f as)

Q451 000000007
1. drop 2 [1,4,5]

2. takeWhile (< ®) [-1,-3,2,-

3.any (> 0) [-1,-3,-5]
4. 3 ‘elem‘ [2,5,3,1]

2,7]
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