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it R ED A
Int EBHE -1, 0, 1, 777
Char X 'a', 'A', '¥n'
String X 5l "abc", "string"
Bool BHAE True, False
[OO0] OOMN) ARk [1, 2, 3]
- EfB{E

- EMNTrue, AN False

. I)ZI\
- [Int] E#HOD)ALE
- [Char] XZFND!) A+ (A4 (IString®!)
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F15|1HOE -> F25|HOE > .- > RYEOH

- lines#!
- String -> [String]

-unlinesM#!
- [String] -> String

- firstNLines n ¢cs = unlines $ take n $ lines cs
- Int -> String -> String
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- lengthfE#
- length [1, 2, 3]
* length ['a', 'b']
- length ["abc", "def"]
- BRIGEDRANMIEAREE
- % JZ (polymorphic) B84k
- lengthBH#HNDHE
- [a] -> Int
- aldBEH

. *
takefH% gheiE > TR DAL
- take 3 [1, 2, 3]
) " " Prelude> :type take
takeE WD E take :: Int -> [a] -> [a]
- Int -> [a] -> [a]
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rHE - B

- RBOEZEEET D

E#HA :: F158OE -> F251H0E > - > RYEOE

- BEBDOEERET S
- BHOEEDEICFIvIEND
 BERDSIEDENEEITIRET S

length :: [a] -> Int

reverse :: [a] -> [a]

take :: Int -> [a] -> [a]
words :: String -> [String]
lines :: String -> [String]
unlines :: [String] -> String
print :: (Show a) => a -> IO0O()
putStr :: String -> IO()
putStrln:: String -> IO()
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- E#oE
- BYIELREERALLSIBBBEEL TRSTEATED

- = AR
- AR DEZS I BELTRDER
- BERZEELLTRIER

- mapfRE#K
‘map :: (a -> b) -> [a] -> [Db]
- map square [1, 2, 3]
— [(sqaure 1), (square 2), (sequare 3)]
— [1, 4, 9]
cCcCsquare n =n * n
map £ xs

- YRbxsDEBRICEHERALIZYANERT
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expandaI <R DERL

expand. hs

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = map translate cs

translate :: Char -> Char
translate ¢ = if ¢ == '¥t' then 'Q' else c

- FEEDTOUSLEANALT, EFTLTHLEIL.
- RT7HE@ICESTH]Z ST UK

C:¥> ghc expand.hs

C:¥> expand < USA-states.txt
AK@Alaska@Juneau
AL@Alabama@Montgomery




ifZX

if FHX then 1 else H2

S B Ojavadif X &IF D LENET
- 3EEEFOIK12x2: K3 1&FALC

- ifX DB
- FHAXDENTrueZLEXIDMEIZLEY, Falseld IR 2DEIZHS

translate ¢ = if ¢ == '¥t' then 'Q@' else c

- ehN3T1Eofz6'@' T, F5THWEEIZ(FECc
- translate '¥t' — '@’
- translate 'a' — 'a'
- translate '¥n' — '¥n'



expand® i BA

expand :: String -> String
expand cs = map translate cs

- translateld3 T XF#HQIZE# I HEH%

- translate :: Char -> Char

‘map translate cs
- eslEIXF 35| (CharDEd3l)
- maplZ&oTesMDEXF(ZtranslateZBRALFEREDXFFIZLS
- map translate "abc¥tdef¥n"
— map translate ['a', 'b', 'e¢', '¥t', '4d', 'e', 'f',
'Yn' ]
— [(translate 'a'), (translate 'b'), (translate 'c¢'),

(translate '¥t'), (translate 'd'), (translate 'e'),
(translate 'f'), (translate '¥n')]

N [VaV, lbl’ lcl’ l@l’ ldl’ lel’ lfl’ l¥nl]
— "abcQ@Rdef¥n"
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==X IEEET

- (==) HEHA
c (==) :: a -> a -> Bool
cx ==y
- xlyMFELVEEIZTrueZiRL
- FLLGLEEIZFalseT IR



ftDEEH

if ¢ == '¥t' then 'Q' else c

- thenteelseDEO XN KELLGHEEIZIEHITLTELT
HMEDELN.

if ¢ == '¥t'
then '@’
else c

- mm;c\ 223
/

if ¢ == '¥t' then '@’
else c
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- BITDSEEIZ ¥t ' ZBMNT a7 Ftab.hsZESERESE A S0,

tab.hs

main = do cs <- getContents
putStr $ unlines $ map addTab $ lines cs

addTab :: String -> String
addTab cs = ...

- addTab csldcsDELEEIZ 'Yt ' Z1BINT A% TY .
CYRMEERET DIk EEFEES LM TEET
- [1, 2, 3] ++ [4, 5] —» [1,2,3,4,5]
- "abe" ++ "def" — "abcdef"

C:¥> ghc tab.hs

C:¥> tab < USA-states. txt
AK Alaska Juneau
AL Alabama Montgomery
AR Arkansas Little Rock




expand (/N\—2322) AT R DERL

expand2 .hs

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = concat $ map expandTab cs

expandTab :: Char -> String
expandTab ¢ = if ¢ == '¥t' then " " else [c]

- T Dexpand TIEATNIXFD@IZESHZ Sh-
- BTIEBXFDEREESTHRAT-N
- FRROTOTSLEAALTEITLTHESILY.

% ghc expand2.hs

% ./expand2 < USA-states.txt
AK Alaska Juneau
AL Alabama Montgomery




concat

concat :: [[a]] -> [a]

cWARDYRNEZONT=ESIS, ENOD)AMEERFELT
—DMDJAMITS.
- 2EM)AEIEIZT B (flatfb)
- concat [[1, 2], [3], [4, 5]] — [1, 2, 3, 4, 5]
- concat [[1, 2], [], [3]1] — [1, 2, 3]
- concat ["ab", "c", "de"] — "abcde"
- concat ["ab", "", "ecd"] — "abcd"



expand (/N\—2323) AT R DERL

expand3.hs
tabStop = 8

main = do cs <- getContents
putStr $ expand cs

expand :: String -> String
expand cs = concatMap expandTab cs

expandTab :: Char -> String
expandTab '¥t' = replicate tabStop ' '
expandTab c = [c]

- expandTabZz/\2—U Iy FEF->TETET .
- concatéEmapz #l A& Hhtf-concatMapzFIFA 9 5.

% ghc expand3.hs

% ./expand3 < USA-states.txt
AK Alaska Juneau
AL Alabama Montgomery
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expandTab :: Char -> String
expandTab '¥t' replicate tabStop ' '
expandTab c [c]

z*eiilllE

BIEDED/NF—UIZICTIHEERITLTE(IENTES.
- BIBDED ¥t DFFIC[Xreplicate tabStop ' '&4b
c FNLUANDBEICIE[c]&%HD

%2 F151#Dn/ 83— FE25|1#D/N8—> -0 = EEL
B2 158D/ 38— FE25|1#D/NF—> -0 = EE2
B2 F151#n/8—> FE25|1¥D/8—> - = FEH3
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lower.hs

main = do cs <- getContents
putStr $ map lower cs

lower :: Char -> Char
lower 'A' = 'a'

lower c =

DA DRXFEET RTIXFEIZT BloweraY U R ESER
egcy/A vy AN

% ghc lower.hs

% ./lower < USA-states.txt
ak alaska juneau

al alabama montgomery
ar arkansas little rock




concatMappBE £ &replicate B EX

. concatMapFa'ﬂ%I
- concatMap :: (a -> [b]) -> [a] -> [Db]
- concatémapzFEHT-FEE

- concatMap f xs = concat $ map f xs

- replicatefE#K

- replicate :: Int -> a -> [a]

- replicate n x = xZnfAESLJRLFIRT

- replicate 3 True — [True, True, True]
- replicate 3 77 — [77, 77, T7]

- replicate 3 'a' — "aaa"

- replicate 0 True — []
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cYRAMMEEIFZEYRM1E () A TETWET.
- [1 :: [a]
c () ::: a =-> [a] -> [a]
- [1, 2, 3] = 1:(2:(3:[1))
«1:[2] — [1, 2]
*5:[1 — [3]

c RN T BNI—2FYTFTIE[I DB EE () DIGEEEE

TFY.

‘map :: (a -> b) -> [a] -> [Db]
map £ [] = []

‘map £ (x:xs) = £ x : map £ xs

- BIRFUHLUICE - TEESNTLET.



BlRFUHL

- AT O 5320 SEETIIfor3X HdOwhile XD £57%5 4 IR
LAELND T, BRETFUHLEFE>TEYRLFEHLTWE

[]
(f x) : (map £ xs)
N

mapDBIRFEUNHL

- BRFUHL
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BIRFEUHL (451)

- JARD REZEIRT % 1length
- length [] =0
- length (x:xs) = 1 + length xs

cNAFDEDEEFTZEIRT B sum
esum [] =0
csum (X:Xs) = X + sum Xs

- 2DM) RAMEDIEITHBEE (++)
s (++) :: [a] -> [a] -> [a]
© (++) [] ys = ys
 (++) (x:xs) ys = x : ((++) xs ys)

2B MDA ELTIEIZYT 5 #lconcat

- concat :: [[al]l] -> [a]
- concat [] = []
- concat (x:xs) = x ++ concat xs
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fact.hs

main = print $ fact 10

fact 0 =1
fact n = ...

- BERILIDOZDHEITORFENT-LDTHS.

1'=1
¢ 21=1X%X2
« 31=1%x2X%X3

c 41=1X2X3X%X4
« Bl=1X2X3X4X5

- BRIIBIRVICERZET H_EMNTES.
- 5l =5x4l
- 4= 4 %3

- LEEDHaskellDT Y S LFIREFEZAE T M factTzEEL, 101%
SHETHLOTY. SERSEHIL.



- 1MBI0ETHRERDOGREZ)AMILTH 19 Hfact2.hsz
SERL S B AEELN.

% ghc fact2.hs

% ./fact2
[1,2,6,24,120,720,5040,40320,362880,3628800]
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fact3.hs

main = print $ fact 10

fact n = prod [1. .n]

prod [] =1
prod (x:xs)= ...

 [1..n]
- 1hEnETOHEFIH A=) X
- [1..5] —> [1, 2, 3, 4, 5]
- [1..1]1 — [1]
AL DEET AR TEITEDHE SprodFEHIE TLODMR
T HDLGSLY.
prod [2, 3, 4] — 2 * 3 * 4 — 24
- sumDEREZSE(ZTHELTLELD.
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oddline.hs

main = do cs <- getContents
putStr $ unlines $ oddList $ lines cs

oddList :: [a] -> [a]
oddList [] = []
oddList (x:xs) = ...

evenlList :: [a] -> [a]
evenlList [] = []
evenlList (x:xs) =

- ANDFHITDAZEH N Hoddline.hsZESERI I,
- oddList[1, 2, 3,4,5] — [1, 3, 5]
- evenList[1, 2, 3,4,5] — [2, 4]

% ghc oddline.hs

% ./oddline < USA-states.txt

AK Alaska Juneau

AR Arkansas Little Rock

CA California Sacramento
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numberline.hs

main = do cs <- getContents
putStr $ unlines $ numberlLine 1 $ lines cs

numberList n [] = []
numberlList n (ss:xs) = ... : (numberList (n+l) xs)

- TR EEZDITTH AT Bnumberline.hsZESER S B4 E0 .

- numberListBZNZnDITICE T EFELET.
- numberLine 1 ["aaa", "bbb"] — ["1 aaa", "2 bbb"]

- BFEEXFHIZT BIZIEshowrALNVET
- show 123 — "123"

% ghc numberline.hs

./numberline < USA-states.txt
AK Alaska Juneau

AL Alabama Montgomery

AR Arkansas Little Rock
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EpES 1 A 451 =N
map map £ xs YA PxsDEERICEMEEEALIZ) AN ERT
concat concat xs JARD)RAbxsDEZRZFEHFE LT—EDYAMIT S

concatMap | concatMap f xs |concat(map f xs) &L

replicate | replicate n x xZ2nBEL)AMERT

(==) X =y xEyMFELNVEEIZTrue®diRY
(++) xs ++ ys yZAbxsk!) AbysZERET S
sum sum Xs JAbxsDERZTEITH

show show x xDEHLXFIIZTH




