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5.1 BRIFBELRE

EREUE S, REUE “ AR (first class citizen), B[ p&EAT
UG ABE G — A M IRk by, AR A R B i A S8, ol 1k
yIp A EIEER

R AR AS B L R A, B R B 25 Rt 2 i, )
FRIXAERI R SR EL Chigher order function).

5.1.1 map TEER

MATH R ATIRITERENBATHFESE, Bl A8
R TTEIGG, FIIFMIE IR N .

Prelude> [2 * x | x <= [1..5]]
[2,4,6,8,10]

B, X — AT R IR B REAN LR R KL, R KSR

Prelude> [length s | s <- ["Haskell", "is", "a", "functional",
"language"]] [7,2,1,10,8]

XTSRS SR R MR LR BT R E 5. BATH
“HRE T IR, AR AAT IRy SR, A E
WA AR AR S MRS MR
AR xs, HAPHANEHE RN T AR xs IR
ESIRNE R

[f x | x <= xs]

XA HAFE N map, A map KRB LLLGE SCh
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map :: (a -> b) -> [a] -> [b]
map f xs = [f x | x <- xs]

E 1 HH map R TUAXFERETF: BEEANAMALK xs ¢ [a],
AF— ALK £ ARRKER, MATERAT xs PHEALE, BE £ :: a
> b, RELRAWK £ x 9LEMHR (P x 11 a), BRERERA [bl,

THEAA map 7] DR ZIRMESS & 3, thn] DU e X

map :: (a -> b) -> [a]l] -> [b]

map f [] 1
map f (x:xs) = f x : map f xs

A g X iz SRR A #113%_E AR ST (map) 1857

BEIERX R I, H A E 4 map %li&%fﬁi‘ﬁﬁﬁﬁﬁf@ﬁﬁiﬁﬂﬂ—f il , i
ﬁﬁﬁﬁﬂﬂ%ﬁﬂﬁﬂ%%%ﬁﬁ [2 * x | x <= [1..5]] & FIRPBRIUHE S, TH?@T
4 map double [1..5], M map 12K (Int -> Int) -> [Int] -> [Int],
H double f&— ik if[

double :: Int -> Int
double x = 2 * x

W] £, 1 5 [length s | s <- ["Haskell", "is", "a", "functional",
"language"]] tH 7 LLE % map length ["Haskell", "is", "a", "functional",
"language"], M map (ZRAYK (String -> Int) -> [String] -> [Int].

PR, € SCAIWTET AR 1 PR 2L even:

even :: Int -> Bool

even x = mod x 2 ==

WTTRE even W 51— HEH B .

*Main> map even [2,4,5,7]
[True, True, False, False]

X H map AAHZM (Int -> Bool) -> [Int] -> [Booll.
2 R map 9F —ANEHRE MR, %"5—‘—/\7‘5*‘*51%5']%, % $ Ae Al 3R

A ARG HAL, HRT AE A A R E 89N, B RS %*ia‘ﬁ;, R =N
Ko 122, £ SHGAHSXEFEHETP, RHFE “—FNAR

5.1.2 X\ RiER

A RIEAGE PR 15 Blan, PREL double j& LUTF:
@ X KIAAKE X B, wRE PR, 12 Haskell i5 5 IS AL




double :: Int -> Int
double x = 2 * x

PREUE SRR W TAEERE x, DR MIICEE 2« x, IFRZM 400 double.,
EAREA T DU —A N RIERFR: \x > 2 * x, SFH XA N RIAX L ZRH
B AR B, EARRESE AT LU A RIE AR — MR, BN T35
BN

Prelude> (\x -> 2 * x) 5
10

MR, WA DL I N KiIARFE 4, Uidoublel = \x -> 2 * x, doublel SHITHIIK
double K7 T [Al—NEREL:

Prelude> doublel = \x —-> 2#*x
Prelude> doublel 5
10

—RBORE, W AR E R

f ::a->b
fx=¢e

WWAIXAREL £ WAL EE = \x -> e
FFE, 2V ARBRER T DU N REAK R, #lin, \x y > x + y KT —
K AN BCE AR I e, nT LK LR T AN S SRR -

>N\xy>x+y)12
3

FEAFH map B, WATPAEEH N KA XERR map FIE—NS4. il D LiE
HH) even Al L EHEH\x > mod x 2 == 0 FIN:

Prelude> map (\x -> mod x 2 == 0) [2,4,5,7]
[True, True, False, False]

B, A e IR A R AN FIER, W2 — PR GE 5

Prelude> map (\ (x, y) -> x +y) [(1,2),(1,4,(1,5),(1,7)]
[3’5’6’8]

R RN RIERBRM R AL ndl, ik N RS T
OB T DL IR R IE N \xy > fst xy + snd xy.

@ 7E X\ HAEH, double = Ax.2x.
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AT e DL E S LKA N ) B e AL
5.2.1 IEITEER foldr

e MEH AN KA sum 7FD product, XF—MEIIE xs, sum xs RFIE xs
TLERMEIMA, product xs IR[\] xs JTLREFRL I PIARREI & LU :

sum :: Num a => [a] -> a
sum [] = 0
sum (x:xs) = x + sum xS

product :: Num a => [a] -> a
product [] =
product (x:xs) = x + product xs

A DUR IO BB SE RS e g 3B R N B HEAME, AR IR I e %
Rz SR . B, HIRE X sum [1,2,3] IR, 4T 1+ (2 + (3 + 0)),
product [1,2,3] #4F 1 % (2 * (3 * 1)). HATHAT LUK RR HAT SL )RR ST
G RN R AL foldr, HERERL T BB M) “HEAME” FREF R T R IEHGR R
CHA I AN SR AL foldr AN SEL,  TEAS R BT R DABCAN R
i, UL 2R R 2L foldr 1) E X :

foldr :: (a -> b ->b) ->b -> [a] -> Db
foldr op s [] s
foldr op s (x:xs) = op x (foldr op s xs)

Hrh, s RTBVIRIT N “HAME”, op & “HAZIuisH”.

3 g foldr 9 ERTUAIHIEF: BREANASHs BAEA s 11 b,

LB RERGER, BALRBEMAFTATRRGERE so BRIZFZMMALK

AA XA [al, AL H—MASLK op ZEAHAANAMALL G JHHEA, e AT
AR a 9 AF AR b WA, EREAF foldr 9RELEREA b AR, HILA op

a->b -> b,

AT foldr (& X, sum F product #SA foldr AT OL. Fl40, sum #1241
foldr (+) 0, product #X4F foldr (%) 1:

Prelude> foldr (+) 0 [1,2,3,4,5]
15

Prelude> foldr (%) 1 [1,2,3,4,5]
120

—ANTFENANSHIN R £ PTUEH 5| 5o h & E, filin div 4 2 Sy
T 4 ‘div‘ 2.
WERAE L L SRS ANk foldr 2B — AN EUEH 8RR,



’ foldr op s (x:xs) = x ‘op‘ (foldr op s xs) ‘

I3 foldr #E—AFIZRAG] 7 v S R T LU e IrAAR I 5k

foldr op s (x:(y:(z:[1)))
=x ‘op‘ (y ‘op‘ (z ‘op‘ (foldr op s [1)))
= x lop‘ (y (op( (z lop‘ S))

TSGR, SRR ) BEH cop AREE, VIR s U
5.2.2 FEITEEN filter

R LT AR R AR S R I AR PR K TR . Bl AR EEEIR
e P A 2

Prelude> [x | x<- [1..5], even x]
[2,4]

HA, even :: Int -> Bool & Ji|li— /AL I1 R 2L
T, AE—AN Rk R R

Prelude> [x | x <- "born on 15 April 1986", Data.Char.isDigit x]
"151986"

Hrh, isDigit :: Char -> Bool &Mt Data.Char & X R4,
E 4 EMBESRP, TRABER s KL 65 KA —NH K.
PLEWFH R EATER [x | x <- xs, p x], Jf, p B3R, XMTE—
AHI xs Rk LMY p o R T EARR A S E, H flter For, H—fK
R R € SLAnE

filter :: (a -> Bool) -> [a] -> [a]
filter p xs = [x | x <- xs, p x]

BRAL filter M5 —PMHIANZRAL a -> Bool MIEEL, W, ©RIE T a MILEL
17 A SR 5T

BREL filter 1134 )02 SCRAAE >0 .
5.2.3 BIZBAIEERE takeWhile 1 dropWhile

BREL take T LAMARA R4 @ KB AT AR o A7 I 5 BEAE A1 34 b LA A2 S b S5 1Y
W 1203, BIAFIERMER — Ao E TR, WA IR e PR, H B R AR AL
FAFITCER, R AOR BRI 2 A5 MF I TTER 78104 BN, 5545 Hi "Haskell
Curry" U EE M, ATBLAR S “OREREAD TR, HREBREETRTS 7, IXHW
FAR “OiFRETR, B ARMN Char -> Bool M.
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ES A EAEE a (9RIERTH LA FA B KEAA XA a -> Bool,
HVXAP R RHALT EA a RIFBHEAFBRA. Fldo, —AFHFEAGEXEHNR
Ji B-A %A Char -> Bool, —MNEHAFF MMM EA £A Int -> Bool,

R, X SEARA E AN AR RN R S AR, S
iRBRIR . X R EAERRAEE PR takeWhile, HIERIANE AT«
takeWhile :: (a -> Bool) -> [a] -> [a]

takeWhile p [] = []
takeWhile p (x:xs)

| px
| otherwise

: takeWhile p xs

x
1

DRI, G R £ A R R SR IBCE — H i R PR getWord, JUHTAA] takeWhile 5
Xz

getWord :: String -> String

getWord s = takeWhile isAlpha s

Hrr, isAlpha 2B Data.Char #2451 — ML,

KT drop, AR DUZRIEAN &M, SRS LITE, ARBE AL
ZAPIITE, REIFE N RAIE . XM R AR T FR R dropWhile, HIERUFIE X
LU

dropWhile :: (a -> Bool) -> [a] -> [al
dropWhile p [1 = []
dropWhile p (x:xs)

| px

| otherwise

dropWhile p xs
X ! XS

B, 4nREEAE “Haskell Curry” FEAF S AN, ATLUGE TS — A, A
H] dropWhile isAlpha "Haskell Curry", f3FIH" Curry", 2X)5FFH getWord 13
BRI AT, EER, HBH getWord " Curry" JEARETSE|H1H “Curry”,
MRMRR A Cfha?) . Rk, G305 AN BRI 75 B 7350 1 1) 4R
BEEFF, U1 dropWhile isSpace " Curry" (isSpace sefiiR Data.Char & X [FIpf
O, Rgilt—PAH getWord 153 5%.45] “Curry”s

5.2.4 EHWES

EHCE L, WRAWANRE f:A— C Rl g: B— C, IB4nLLE SGXPIA sk EL 1)
& gof, B AR CMEE, MH go f(x) =g(f(x)). 7E Haskell 1, XPNHEE
SRS () £ax, LT,

(.) :: ®->c) >(a->b) >a-—>c

i, 5 AR



f :: Int -> Int
fx=2%x%xx
g :: Int -> Int
gx=x+1

M g . £ HHERA Int -> Int, MH (g . £) x WERE g x) 3H g (2
*x), Ml 2 xx+ 1, WERESRE (g . ) NMHT x KWE8RE 2#x + 1.

PRI A s B W 5. B, 7E 5.2.3 1958 IR getWord,, $&H—4>
B — A0 getWord "Haskell Curry" 453 & "Haskell", {H/2&, WA
BHTTA SR REESRT, WSS R getWord " Curry" N H . XEHA getWord
() 5E XSEBR EARE N S — AN AT T B P SR BEF AT i, O TR A%
R0 T #RREHN AT 28— Finl, T ASEAE A dropWhile $4 7 [ JEF B2 RF 6 78, AR5
OGS — AN i) o H IR 240 R 5 AN RRCAS E e

getWord2 :: String -> String
getWord2 s = getWord (dropSpaces s)

Hrr, dropSpace #57 TAEFREFERF, 8 XA

dropSpaces :: String -> String
dropSpaces s = dropWhile (\x -> not (isApha x)) s

HHULAI I, getWord2 /& dropSpaces 5 getWord MK &, [lt, Hw] HH R ks
& X getWords2:

’getWordQ = getWord . dropSpaces

TE K3 dropSpaces & X', HiEIZ%(\x -> not (isApha x) HEF THGIZ
F, nEIHR\x -> (not . isApha) x, XN N\ Fak NI IR I bR B b bl 2 pR 2L
isAlpha 5 not ME &, KL, dropSpaces AI LA X4 dropWhile (not . isApha):

’dropSpaces = dropWhile (not . isApha) ‘

F6 wE—ANFEK L RN T

f::a->b
fx=gx

Ad, gL f RERAG—ANRHK, WK fH g LHAREGREK, FTHTHX

Y
%
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MR F R X H KA £ 9ESEERTR.
Sebr b, B AR NI I T . B0, R X DERELf i a

=> b SN, TR MRS DU, B, 525 Gstepl) Kelsthi AR

RUEA Oy b1 RBEE, 5500 (step2) RS DGR b2 R HE, 2

=0 (stepd) K28 D IMEE R b RIIER, it )n i BaRIMai. KHit,

B £ RX AR E A

f::a->b

stepl :: a -> bl

step2 :: bl -> b2

step3 :: b2 -> b
f x = step3 (step2 (stepl x))

WAL SR £ = step3 . (step2 . stepl).

PREE BIEH R A GG, B, Bk X n] 5/ £ = step3. step2. stepl.
5.2.5 FInft

Haskell HJ0EEC: ER " Jt% f: Ax B - C 5 £ :: A -> B ->C. Xff
BTN PR BN TG B R 3R (Curried) ©:

curry :: ((a, b) ->c) -> a ->b -> ¢
curry f x y = £ (x,y)

i, € X IR add:

add :: (Int, Int) -> Int
add (x, y) =x +y

M4 curry add A KA Int -> Int ->Int, JPREMGHAHAAHIN:

*Main> (curry add) 1 2
3

s, ¥R H a > b -> ¢ KREHHAET (a, b) > c KRB AEF
It C(uncurry):

uncurry :: (a -> b -> ¢c) -> (a, b) > ¢
uncurry f (x,y) = f xy

#ltn, uncurry (\x y -> x + y) M T4 add:

*Main> (uncurry (\x y -> x + y)) (1, 2)
3

O AAGE B FE AR Haskell Curry frss, XFEMHAL.



5.2.6 FBSLZH

£ Haskell ol LU ——Joia st (%0 M T —MaA. #lan, (+) 2=
JCIBSE, R AT IO TP AR (EOE, T DU () SN
m(+1), HAREHEM Int -> Int WREL KL, (41) AT BN T 5 — A
i, S8R Ra R — M EUEm—

Prelude> (+1) 2
3

Rk, (+1) #3241 “m 1”7 B \x > x + 1.
FIFE (1+) /228 Int -> Int FIRREL:

Prelude> (1+) 2
3

—h, R e A TInEHEAT, Bam e AEIEE S o 5, ad R
—ouisS, XA ouiaF A Dt N T AME b SPREE 0 © b

PR — A2 0ROV S A IS BB 53 B2 A (section) o #8732 FH L AA) Al
— MR T N, (1) S — e, A,

sum xs = foldr (+) 0 xs ‘

MR LRSS foldr LRI/ NMIA: foldr (+) 0, BEX/RKE sum, & sum LS
LR

— e, —AZICRET DN T E AT LA, B RGN . ilan, Bk
f :: Int -> Bool -> Int -> Bool, M4 f AN H T2 —MAREME, W £ 3,
BN Bool -> Int -> Bool WIMEL. [FIFf £ 3 W LANH T— A Bool HIH,
urf3 True, EA—NEMN Int -> Bool [MKEL.

7t Haskell ", pRECE S R I db 108 20w 3, 3 A8 20 B 208 R £ it 7
Ji i

:

E !
WG

5.3 iRSngIt

W R TS — N AT S 5, M AT o 2 BT, — P
& RN, B Dwr— AR, B X SR A A R R A . AT LA
WPRGE T A, U AT A AT 25 O3 i« AP R 5 R = B e S R 1)
5.3.1 [EIRED T RFERTER
Y5E—NZATIUAH, il hello clouds\n hello sky\n", ZERZiHATAT A
SECHIRE, IR S ST HES T BT e b i,
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clouds:1
hello:2
sky:1

XA EARS, B AN ECE S R B 2 2 o 33X ) R i N
R, T8 ST ENTE B A ge o Bt o Sebr b, XAV EATR S 1 OCHE et
JIT A B B R, KX SRR T ENAE bR s bT A 3.3.3 1 BT B H eR A e
IR, 14 2% Re iy H B 2 A B i) S FL BB, R T A 1, UTEE A A
B4

[("clouds",1),("hello",2), ("sky",1)],

RIHAZ O AT 5 2R AN String -> [(Sting, Int)].

PL%i AN"hello clouds\n hello sky\n" Flfit [("clouds",1), ("hello",2),
("sky", 1)1 AW, FEEATS 0 R AR,

(1) SN T A7 ], &5 L A Bl ) 213

["hello","clouds","hello","sky"]

HJuk, WA String -> [Stringl ML

(2) BBl AR, XA R 10 B i) AR A, e AS 2 B A B3] (R e 471
%, W ["clouds","hello","hello","sky"]l. MUk, FTE—NKMA [String]l —>
[String] HIfF/F %K.

(3) Ry - Z R AR R 0 Rl U810, et )i sEe, Ho
BEASTCF LA R 3 e R 513

[["clouds"], ["hello","hello"], ["sky"]]

Hk, FRE-ANEAY [String] ->[[Stringl] HIREL

(D) ¥ B RYNEPRATOR (A FIa R R F 3D e iz 5m S
kg —oodl, W [("clouds",1),("hello",2), ("sky",1)]. X—P & —4 map
THER, rTBAH map 58

DL BB IRTE I T AR O RAT 55 o 3 T RN B — W U AH Y () pR 2R

5.3.2 ®itHTEH

FEBT S M ARSI, ERHIEMH CARERE, HIRHEIE A € SR
F b, MR ROHE S ARG TV R S AN RIS R . i, T
LRI SEAT 5%, AR TIUE SCHZE R 2

YT 531 W (1) A&, 1E hoogle B K IMAFAEZANKA! String -> [String]
AR AL, JLHh words SR PRIZ ) TIE SRR



