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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 ::

00 Io0000oOooOOoOoOoooooooooooooooocooaa
putchar(getchar Q) OO O0OO0OOO OO putChar getChar O O O O Haskell
00000000 DOO0OD0DOOO0DOOIoOODDOOO0ODbOOODbOOO >»>=00000
0doodobOOooboooooooo

getChar >>= (\ c¢ -> putChar c)

oodbO>»>=0001I0a->(a->1I0Db) ->I0bO00OOMMOOOOOOODO
UbobDo0oboboobOobobobbobbo0bObgetthar 0000 O
0000000 charO0O0OD0OO0OcODOODOOOOODOODODOO putChar c
gboooboooboobooboooboobobbooboobooboong
U00>»>=00000000000000000ChardJ000 cODOOOC =
getChar D00 DOOO0OOUODOO0ODOOO0ODOOODO cO getCchard oo
goobooobogooog

Q4.1.1 C-code®O C-code@I 0000 Haskell 000000000 OO getChar,
putChar,>>=0000000
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return . a—> Ma

G>=) @ Ma—(a—>Mb) > Mb

UoooboobooboobooMMOoudbOooboOoooboOobOdreturn, (>>=)
u

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

O300000monad lawd DO OO ODO0OODOODODOOOODOOOODOODO
reeurn] (C>=)0 “0007000000C>000000000000D000
gbobooboobooboooobo »oOoboooboooboboOoOobOOoOoUOOOn

O+x = x
x+0 = x
x+y)+z = x+O+2
00000 MaeDODOOOOO 0000000000 Oreturnd (>>=)

ugbboobuoobboobooboo

e returna--- 0 a00000000000000O0O0O0OO0ODOODOODODO
oooo

em>=k---000m:MaOUODODOOO0O00OO00O0OO0 kza-Mb0O
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UbooooboobobooobDOrewn, C>=>0MOOO0O0O0D0O00DODO
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class Monad m where
return :: a ->m a
>>=) ::ma->(C(->mb) -> mb

U00O0OMonad DO DD O0O0OO0OOODOOOODOODOODOOODDOODOO
obooboooboooon
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Io0 HaskellO Preludel D OO0 O0O0O0OO0DOO0O0DOOODOOOODOOOODO
gobooboooodbDMenadDOODODODOOODOODODOOOOODOOOOODO
gbooobooobooobobobbobooboobooboobooboong
obooooooooooooooon

-- 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
0000 RealworldOD OO DOODOODOOOOODLDODODOODODODOO
U000o0ooobob0o0obo0obooobOobOn RealworldDOOOODOOODO
gboooboboobooboooboo

Io0 Haskel DO OODOOOODOOOODOOOOOOODOOODOOOODO
U0 0OputChar,getCharJ 0 000000000000 0OO00O0OO0O0OO0OOO
god

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

gbbooobodoboobboobuoobbooboobboobooaboo

getContents U OO DOODOO0O0ODODOOOODODODOOOO0OO0O0OOOOO0
googbobobboobboobooboobboobboob1bboobg
ugod

main :: I0 O
main = getContents >>=
(\ all -> let 1s = lines all
in putStrln Chead 1s))

O000O1lines :: String -> [String] 00O 0O00O0OO0O0O0OOOOOOOO

ooon
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

OOO0OIoref000O0ODODODODODODODO

import Data.IORef

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

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

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

UO0O00oboobOobobO orRef OO OODODOIORef OO ODOOOOODO
gbboobuoobboobuoobbooboo

{- foo OODODODDOOOOOO -}

-- foo 1 = if i<=0 then return ()

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

-- main = foo 10

O0O0O0O0OHaskelOODODOODODODOGHCIODODUODOOOOOOOOghecO
uoboooobooboooboobooboboobobocbogbodn main
gobooboboooboboooobobbobooDobb0bmain OO0
IO t000b00bt0bDbO0o0bOoobDbo0oboobbooboooboobon

goooboooooooobooboboboooooooboboboboooo
gbboobuoobboobooboboobooboboooboobobooon

import Data.Char -- Data.Char00 0000 importd [

-- tolLower, toUpper :: Char -> CharOQOOQOOOO0OO0OO0OO0OOO
main :: I0 O
main = getContents >>= (\ s -> putStr (map toLower s)

>>= (\ _ -> putStr (map toUpper s)))

gooooon...—»...0000b00ob0oboobobooboboooboooog
vbobobuoobodobbobobobuooobooboboboboooan

main = getContents >=\ s ->
putStr (map toLower s) >>= \ _ ->
putStr (map toUpper s)

gbooboooooooooooooogoooogoDog
OOOHaskellOO Monad OO OO0OOOOdo OO OODOOOOOOODOOO
gbobooboobbooboobbooboo

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

doU0O0O0O0ODOOOODDODOmMDODOOODLOOOOLODODOOODOOODOO

do {e}
do {e; stmts}

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

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

LU e

do {let decls; stmts} let decls in do {stmts}

Q441 UDUODUODODUODODODUO TOUDODODODODODODO
. 0o0gbobooboobboobuoobooobOoobooo
2. 000000000000000200000000000000
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. 0boodoooooboobobobooooooobobobboooomoooo
0 Hello,,/World /0 O O hello,HELLO,,world/WORLDUO * [0 O 0OJ [1J

2. 00000000000 ’9’0000000000OO00O0O0O0O0OD0O0O0
3. 0000000’ 0000000 bO 1o00bo0obLbOon
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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 OOOOOOOOOOOOO
elem :: (Eq a) == a -> [a] -> Bool

-- import Data.List OO0

--sort DO0ODOOO0OO0DOOODOOODODOOODOOOOO
--goboobobodlb sortBy OO OO

sort :: (Ord a)

=> [a] -> [a]

-- sequence U0 UO0OD0O0OOODOODOOOODOODOOO

sequence :: Monad m
mapM :: Monad m
mapM f as = sequence

=> [m a] -> m [a]

=> (a ->mb) -> [a] -> m [b]
(map f as)

Q451 00000OOO0Oa?
1. drop 2 [1,4,5]

2. takeWhile (<0 [-1,-3,2,-2,7]

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