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effect000 0000000000000 0O0OOOOOO

uboooboboobooobbooooooobobboooboobooboboboon
U000 OHaskelOOODOOODOODODOODOODOODOODODOODOODOOOO
ugboooooo
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oOooofbobO0ooooooOooDbo0o0obO0o00b0bOooomuooon
O0OO000O0ODOO00O00O000OO0OO0O00O0bD0OO0O0oOobOOoOoooobooooOo
ooboooooboon O referential transparency 10 OO OO O
o000 “0or0bhO00O0O0OO0U0OobO0ObOODOO0o0O0DmOoOoDbOond
0000d00o0O0ob0obO00obOO00gdooOo0ooo oobobdoooooooo
OU00D00O0O0OHaskelDOODOOOODOD

gooo
ciogooooobboobooobobbbobobbboobbbobg
gooogoogcon

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

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

U00OgetcharQ O O0O000O0O0ODOO0OOOOOODOOOODODOOM OO
gooooob1boooooooooob 200b0oboooOobooO

gooobooboobobboobobbobooooboooooooon
U0 OHaskelODODOOOOOOOOD

gbhboboobobooooooooboboobo“ooboorbobdd
gobooooobooboobooboboobbob coooooog
O0000 HaskellDOOODOOOOOOOODODOOOOOOOO
gbhbooooobboboobmoobooooog “brboboooon
gobooooobmoo“cboboor>0oo0ooobooooDog
gooboboooobobobobooboobooboboboboooboong
googobooboboobboobogo
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OO0 OHaskell 0 getchar,putchar0 0000000 0O0DOO0OO0OO0O0OO
gooooon

getChar ::

putChar ::

00 loO0O000OO0ODDOOOO0ODOOOODOODODODDOObODDODOOOCOoOn
putchar(getchar ()) OO OO0 OO OO putChar getChar O O OO Haskell
0000000000000 oOoboIoooooonoooOoDoOonO>»=00000
0o0o0o0oooooooboOooon

getChar >>= (\ ¢ -> putChar c)

bdO0O>»>=0001I0a ->( ->I0b) > I0bU00OO0MOOOOOOOO
obooooboboooobobooobbobObgetchard 0 ooogn
U0odoodog har 000 D0OcO0ODODODODDOOOO putChar c
gudoouobuobobuobooooooooobobboooooooooban
U00>>=00000000000000000c =getCchar00ooooonO
gobooobob0oboobibOod cb getCchar OO0 oonooooonOoOg
goooon

Q5.1.1 C-code ®O C-code@d OO 00O HaskellO OO OO0 OOO OO getChar,
putChar,>>=0000000

gobooboboooobobooogbobboobooobooboobooobDo
gboboboodoobooouooooobobobobooboobooooooon
gogooobooobooobobbobooooobobooooooboooon
gboooboooobobobooob
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goboobooggbabobobobboobobbbouoboouoobobbon
boobbobooobooooboooboooooooooooooboboon
gooboooobobooobbuooouobbooooooooooooobobo
gboobobooboogooboooooougbgan (monad) DO O 0OODOODO
ubooouobooboooooooobog robooboooooboooboobooog
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000000000 0ooDOoO00ooDoDODOo0oOooOoDOoooDOoooooooOoo
O “007 (computation) O 0O OO OO0
oo0oooooooon

return . a—> Ma

G>=) @ Ma—(a—>Mb) > Mb

gobooooooboobodoboMMObDOoOoDLOOobOODODO Qreturn, (>>=)
U

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

O300000monad lawd D ODOODOOOOODODODODOOOODDODOODO
reeurnl] (>=)0 “0007000000CG>)000000D000D0O0DDOOO0
bbb ooobbobobobbbbbooobobonoo

O+x = x
x+0 = x
x+y)+z = x+0O+2
00000 MaOODODOO 0000000000 returnd (>>=)

goboobooboboooobooobon

e returna--- 0 a0 000000000000 00O0O0OODOOO0OOODO
oooo

em>=k---000m:MaOUO0DOOO0DO0O000O0O0 kza—-MbU
gbooboboooobooboobobood

53 DOO0ooogo

oo MOOOOOoooOoODOooOOoDoOOooOoDOobooooooon return, (>>=)
UoooboooooboobbDOOrewrn, >0 MOOOOOOOODOO
gboogouaooooboboboooooboobbobooooooboobobobo
gooooo

class Monad m where
return :: a ->m a
>>=) ::ma->(C(->mb) -> mb
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54 100000

Io0 HaskellO Prelude] DO DO OOO00OODOODOO0OO0ODOOOODDODOD
UoboboboboddMenadD OO 0000000 OOODOOOOODOOO
goooboboobboobooooooooooobo bboooooboooon
ooooooboboboooboo

-- type I0 a =

-- instance Monad IO where

-- --0: 0000 type 000000000 dnstance 0O OO00O0OO
-- return a = \ w -> (a,w)

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

000 RealworldO DOODODOODOODOOODODODOODOODOOOOOOO
0000 RealworldODO OO OOOOOODOODOODLODODODODOODO
U0o0oo0bo0oobo0ooboobbOoOobbOgd RealworldD OO OO OOO
gbooopoooooobooooon

Io0 HaskelUOOOOOUOODOOODOOOOOOODOOOOOOOD
U0 OputChar,getCharJ 000 00000000000 DOOOOO0O0OOOO
ERERN

putStr :: String -> I0 (O -- 000000003

putStrLn :: String -> I0 () --00000O0OO0OOOOO0O
getLine :: I0 String --goooooao
getContents :: IO String -- Eorogonoooao

goobooooboooboboooooooooobooobooboboooooon

getContents U U0 D00 DOO000O0O0O0OOOO0OODODOOOOOOODODO
gooboboobobbboboboobobooooobobooboobo 100D bo
oo

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

000 Olines :: String -> [String] 0000000 0OOOOOOOOO
ooono

O000OData.IORef 000000000 import 1 OO0 DO DOODOOODOOO
000000 IoRefO000ODOOODODOOODODO

-- import Data.IORef 0O 00O

newIORef :: a -> I0 (IORef a) --goooooon
readIORef :: IORef a -> I0 a --0oooon
writeIORef :: IORef a -> a -> I0 O -- O00O000OO0OO
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U00O0DOHaskel OO OO ODOOOGHGUOODODOOODODOODODOOgheO
gooooooboooboobooooobbbooboooboochbubobd main
goooboobbooobobooobobbobUd0Omain0000O0OTI0 ¢
ggobodobtsobbooboobuoboboobboobooobooo

goboooooboobooobobbbobboboooboobooboboon
gboooboooooogoobobooooboboboboboboooobobboon

import Data.Char -- Data.CharO00 0000 importO O

-- toLower, toUpper :: Char -> CharOUOUOQOUOQOOOO0OO0OOOOO
main :: I0 QO
main = getContents >>= (\ s -> putStr (map toLower s)

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

goooooN...—»>...oboboobobooooobooooboooooooo
goobooogbogobbooboobobobobboboboooobooboobon

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

gbooboooooobboooooooooobooon
OO0 OHaskellOO Monad OO OO OO O OdoOO0OO0OOOODOODOOOO
uboooboobooooooooboooboood

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

doUO0D0O ADODOOOOOOODDODOODOOOODOODOODODOOOOOO
gboooobobooobooobooboooooboon

main = do s <- getContents
putStr (map toLower s)
putStr (map toUpper s)

doOUO0O0ODOO0O0OOO00OOO0OMDOOO0DLOOOODOOODLOOOLOOO

do {e} = e
do {e; stmts} = e >>=\ _ -> do {stmts}
do {x <- e; stmts} = e >>= \ x -> do {stmts}
do {let decls; stmts} = 1let decls in do {stmts}
0000000000000 ICRef000O0DOODODOOOOODOODOOOOO

U0000oboOobO orRef0 0 0O0OD0DODOOIRefO OO OOODOOOOODO
gbbodbooobuboboboood

import Data.IORef

ioRefTest r = readIORef r >>= \ 1 ->
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SO0 B

if i<=0 then return ()

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

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

Q541 DD O0DLUOOOOOOOUOODLD IO OUDbUObbODbOOObDbDOO
1. 0000000 o0ooboboooboooob
2. 00000o0o200b0b00bo0ob00o0ogoon
3. 00000000000 300000000000

4. 0000000000 O0DOOODOO0O0O00O0O0+*00b0O0b0O0Do
gooo

Ob0O0Ofor0000D00OO0O0OCOOODOOOOODOOODOOOOODOOODO
googg

0542 o000 0000000DbO00OODODO0OOO0ODmOoOooooo
gboobooobooboboooobood

.0b0boo0obooooobobboooobooboobooom o

000
"Hello,¥n World¥n" OO "hello,¥nHELLO,¥nworld¥nWORLD¥n"UJ OO O O

[]
2. 000000000b’0’9’0Doobooboboooboobobobooon

3.0000000’e0D00b0b00b0 10000000000

5.5 Udoobobobooobobon

gbooobooboboboboobbobboboboboboboboboooon
goooobooooobooobooooobbbobooboobobobd Prelude
uoboobooooboouoobobboibd sert 00 M

-- lines 00000000000 O0OOOOO0OOOOOOOOOOOOOOO
--go0dooboooooobooobooooooa
lines :: String -> [String]

--words 00 000O0O0O0O0OO0OOO0OOO0OOOOOOOOOO
words :: String -> [String]

-- unlines 0 lines 0O0OOOOOO
-- 0000000000 O0O00oOooooooooooaan

unlines :: [String] -> String

-- unwords 0 words OO QO QOOOOO
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20
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

--0O0000oobOOoOoDOOooobOOonOO
unwords :: [String] -> String

-—takenxs xsOUOO nUO0O0O0O0OOO0OOO
--n>length xs 0000 xsOOOOOO
take :: Int -> [a] -> [al]

--drop n xs 0 xs 0000 nO0O0O0O0OO0OO0OO00OO0OOOOOO0O
--n>length xs OO0 [JOOO
drop :: Int -> [a] -> [a]

-- takeWhile 000 p 0000 xsOOOOO, pOO0O0O0O0O
-- 000000 xsOOOOOOOODOOOOOOOOOOOOOO
-- > takelWhile (< 3) [1,2,3,4,1,2,3,4] == [1,2]

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

-- > takelWhile (< 0®) [1,2,3] == []

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

-- dropWhile p xs O 0O takeWhile p xs OO O0OOO0OOO0OOOOO
-- > droplWhile (< 3) [1,2,3,4,5,1,2,3] == [3,4,5,1,2,3]

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

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

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

-—any 000000000 DO0OOO0OOO0OO0OO0OO0OOO0OOO0O0O0O0
--0o00boooooooonon
any :: (a -> Bool) -> [a] -> Bool

-—all 0000000000000 00000000000000 00
--0o00oooooooonon
all :: (a -> Bool) -> [a] -> Bool

-- 0000000000000 O0O0O0b0bOO00O0o00
head :: [a] > a

--0000000000O00000O0O00O0oOoO0ooO0oOn
last :: [a] > a

-- 000000 oooooooooooogoono
tail 1 [a] -> [a]

-- 000000000 oObOO0obOOoOoOobooOobooOooooa
-- 00 x ‘elem* xs OO0 OO0 OOO0OOOOOO
elem :: (Eq a) => a -> [a] -> Bool

-- import Data.List 00O

--sort JO00OO0OO0O0O0OOOOOOOO0ONO
-- 0000000000 sortBy DD DOOO

sort :: (Ord a) => [a] -> [a]
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-- sequence 100 000O0DO0O0O0OODOOOOODOODODO

sequence :: Monad m => [m a] -> m [a]
mapM :: Monad m => (a -> m b) -> [a] -> m [b]
mapM f as = sequence (map f as)

Q551 000000OOO?
1. drop 2 [1,4,5]
2. takeWhile (<®) [-1,-3,2,-2,7]
3. any (>0) [-1,-3,-5]
4. 3 ‘elem‘ [2,5,3,1]
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