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2! command% A< > R7a> 7T rELTEITT 5,
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T, BITRAZAATSY. TOREFMLTIORREHAT 5,

Prelude> 1 + 2
3

(ZoTFHFXbHED
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EHOEZIROETITR .

Z8% = 2



BEROEREITEHTESTTHHILRDOERICR S,

E@Z%ﬂ = ﬁﬁ

E@Z%z = fﬁz;
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int trivial(int x) { return x; }
int twice(int x) { return 2 * x; 3}
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Q231 RDEIHIREAKEERLT L,

1.342LT1 %53 < E% bar
2.3 ¥ SE% cube

S LT

Haskell Tld. BEABAREETOICTLIRE WIS LT HEICHRKRT 3EE%
BAWw3,

Ty NwI725vva) (FEL, BRBRIETIELITLIIA~Y—7 M\
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RIBELEF &, | I CX Java Yt AL TH 3%,
ROBILFESE (factorial) DEAE D Haskell TOEETH 5.
fact n = if n == @ then 1 else n * fact (n - 1)
BEGEA IO AR PESXENEET LY D o TN,

fact (n - DX fact n -1 ¥ELZIZTERV, EFIZ N
BRIZAR>TLZE I, #ITn * (fact (n - D) DIMAIDFEIMIT L EA N,
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NEAIADPBE*ERATLI N TES, BROERICEN A SCE2ERAT
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Hk3, T0HE £ (B) OF— P SRGR 2@ L. B - &R
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| otherwise
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5. otherwise I TBIIBES A T35 TTruet EEIMN TWBEHTH 5,
Q2.4.2 7 14 R+ v F#3
{an =1 (n=0,1)

an an—2+ap-1 (n>2)



Y ET BB Fib & (HRLIAQUSETRMIC) EREL, 7L, fib o =1,
fib 1= 1,fib 2 = 2,fib 3 = 3,fib 4 = 5,fib 5 = 8,.. Th 5,

FEREREE S TRERVRELAS, BE Crl-c TLkH B Z 0" TE 5,
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B BEDORS bouble NIFE Y X FDENL BrEIEINS, B
BRZBENBETSVRALN (NnT7OY=ZF7R - YR M) BRERTER,

23FY. [2,/a, 211 DLHIBAIBIS—r#i 3,

Q2.4.4 D [False,True] N ¥ @ ["Kagawa”,"University"1D & % E ¥,

=]

String B ¥ type

Haskell DX Z%| (String) BIIRIIXFEN ) A R Y LTEINTWS, 2F
N

type String = [Char]



DEHITERINTWVWS, 22T,
type 8% = &

ERDFNL (typealias) 2EET (A THS, LOFINFE String LWV HE
ZH%, [Char] t WO RN L YR 5, REZIIAXEN LSBT IHBPFTRIIN
L7 570,

BRA > 9 -3k

JZbME, BBLREERAWEE (JaRA > 9 —32k. box-pointer 3t3%) T£T
Cet’H B, BIAIE ROLIHERINE ) X F0GE,

xs@ = []

xs1 = 1:xs0
xs2 = 2:xsl
xs3 = 3:xs2

ROED L H2Hh B,

xsl xXs2 xs3

|

3

4
N
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120 M) 22BOELFFEOBEIORN -/ (2> AtIL) ~DOREPTE
T, BOPFEHIL. 1, 2, 3REDE. HOBBNOREAL L THS, (FAOTIIfh
DEVZTETULANBZ LI, ) ZY R MIFHREESIVTET,

R B/RA > 9 —@k
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Q245 RD') X MEFERA > I —LETET,

1. [@]
2.02,3,5,7,11]

3. [[1]
4.[[1]1,[2,3,4]1,[]1]
5.CCC311,03,CC0001]]

(B8%) VRA+ECERNVEEBERLLTEET B LRDLIICH S, (Haskell
ISIGEETEAHEZND T, ERIEL IV LEME T — 9BENREIR S, )

struct _list {
int car;
struct _list* cdr;

’

typedef struct _list* list;

20 _list EWHHEERIE, car L cdr LW 2 DDA NNEHD, ZTNHHH
cdr IFBREEBEINTVERADKRA D IBTH S, T list LWV BRI,
typedef =1L > T, struct _listx Yt WIHIBRDFZ Y LTEZINS,
(FERA > 9 —ETREITR>TWVWB YL ZEH, CTETRFRA>9—1r LT
£zINns, )

gy BYRAMICEETRAE, EHNLL TEHRINS,

TETYVRALNEEKRIBEIL. malloc TEIY HTHEAEY) VD free 5T 5 H
EFREMIFR TSN TRV, Haskell REOBEBBEZETIEITIEH L W H 1T
HBADENITTERAIC free LK TH, WHRLS RS XA T ERILIBED
ICERIMNBZ Z X Ilh > T3,

A8

8 (tuple) LAAHAZNDT— IR LTHEINTWV S, fBIIERT T, (2>
) TR TENR, (") THATET, IV IDIFECELRY. &

ZORAR—THBLEIERV, (1,'a") tWIRDEIZL ¥ &
wIND, . (2,'b',[3]) tWIHIROBIL v &

HWINS (EBD Haskell Tld, B 752 (typeclass) ¥\ )1 DHBET 51
O, INSORNEEELHI P LEMLBLHE D, AL (,'a) E. RHIE Num t
=> (t, Char) tWHBEHD, T2 TRE IS IDFAITEITT. EBLY D
B LB (B8 75 LT Integer, FE/INRAE) 75 LIS bouble) %48
MLTWE, BB, BMISRE2FETL2F CERBELUXHICHARLEBVNI LY
RT3, (BERETEZrIIRY MLV, ) ),
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D (False,"Hello”) @ ('X',("Aloha”,False))

O YWHEBEESEOENREH S, 2= b (unih e FIEN3, O O&L ()
r&REl, 2=y FREFENS, CEED void WL I REVHET 5,

ke

BEOBL T> tWwWIHELE (T7a—, v5;mD) %> T, Integer -> Char
DEHNITHREINS, I, FIEDEAS Integer TR Y IED R A Char DEEEK
NBETH2, "> 1 ThHhs, 2% Y. Bool -> Bool -> Bool ¥\ &Y
Fs YERIR X415, Haskell Tl %31 5B% % "% % iR
TR LTERTS (ZHZ2rzx"AY)—fLt"t\wd) T, ZHLHIZHE
LTHELIIIHNEFRTH S,

%R

Integer X* Char DL H ICHEHD LRI ST AXENHEF S, —H. aX®b
DEHNITNIXFTHRE ZHBFHUORICHENSIHFE. TN5IE (type
variable) TH %, CNLSORERIIERAT 2051, LY EFRNLRBICE S
52 TES, BlAL, [a] -> [b] -> [(a,b)] ¥\ I B FHOBEKIL,
[Char] -> [Integer] -> [(Char, Integer)] ¥ W3 B ##HH%Yr L TEAL
THRWL. [String] -> [Integer -> Integer] -> [(String,Integer ->
Integer)] ¥ L TERLTH R,

CHLHICREREEDRE (polymorphic type) ¥ \* 5, Haskell &
CrHICHEMBEHFIRENLTOISILIEETH S,

BB, EROBETO TS LPFICHRLAWVES M) LIRS EE-> T,
THg o &
YEL, B2 trivial X fact DRI ZBAR L TH T W56,

trivial :: a -> a
trivial x = x

fact :: Integer -> Integer
fact n = if n == @ then 1 else n * fact (n - 1)

NEHITEL, FELBEE, ZECEAROBIETO ISR LELT
H. Haskell REZIHRL T<NB, COEELE (type inference) &
W

25 /X9 —>2wF T

Haskell Tld. BA¥EZDIRFIEDERS IS Wi nEFEVT, 31
DRIR L THBER T ETRIENTRETH S (—RICEABESERT I niE
FILH A TICE (B " HASLIRBEVBRE. £7V7 EREE
. 79 (75R) OBENIEAT, LB (LYY F) 0 EALWL %G
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BETHB, ). /-2t RMBICE > TEREER. BT X
) "oDHERINDEANTH S,

i
—

fact :: Integer -> Integer
fact 0 =1
fact n = n * fact (n - 1)

-- Prelude @ length ZIZIFEL
myLength :: [a] -> Integer
myLength [] =0

myLength (x:xs) = 1 + myLength xs

Bgiy% /?9‘\/11 /?&‘\/hﬂ: _E'I
55@(% /f’&g‘/m /ﬁ)gg\/zm = _tz
BRE /2= - SRR = 3,

B LBFICIE, BAREZNOLEN S TOIEIC, BEOESIHE/NI—> L RE

L. Y FLEERDAANFMEENS, ZDFINIHFE. myLength DI EHZE
DR ([ %o 14TENBRING, —H, 1 ODREDBEEZH DY IR
SIE2TEBIRIN, VA NOXBEERNIERE x ITREIN, KYDY R b
DEH xs ICRBIND, (0. mylength ¥ IF ¥ A YR U length :: [a]
> Int DEBESA TS YICAEINTWVWS, )

BHE. GHC IR =29y F U INFTRTDFEERL L TWRLLTH,

LaELEALRWY, A9V RSIA>F TV ay —fwarn—1ncomplete—patterns

EHRETAIUCTCEE R ET LT E e TE S,

R =22yF 7T, BEATELLBVERIZE T, (7>9—227) 21§
TERICRBET, ERTE2e0TE S, FlAIE myLength DIFE. x 134

WTEALTWEREVDT,

myLength (_:xs) = 1 + myLength xs

YrELZENTE 3,
RD case ~of AL /NI =22 v F > I%2T7%5, (RIFY, 7L—Rr+t3
jm/tiﬁ%ém%T%o )
case g of {
/egh\/‘l -> ﬁ1;
/egg\/z -> ftz;

ACS AN
}

RoZFMEL T, LOSIEIS/RI =Y BEL, /N9 =2ty FT 5% 51K
195, R =2 IRy FT BRI DTN T NEHBEI NS,

F 7 if Iy then I, else T3 LW I KRB IRD case ~ of ANERELE L BIRT
BZENHEETH B,

case 3y of { True -> 3,; False -> 3 7



oIz let N (BRR) RS LIXREERERET 22 TEHN9 - %
ELZyTES, BlaL.

\ (x,y) > x

let (xs,ys) = unzip zs in xs ++ ys
RETHD, 2TNBEIE. RI—2II—BENATHBEQITIEITEY, /89—
IR F LBV EZ o NMNIE TS - B,

R 2.5.1

Y2 bR, FEE KD SBEE mySum, myProd % /XY —> v F L TR (F >
TEETSL, (BAZE0EE sum product IZIBES A TSV IZABEIN TV
%O )

f 2.5.2

1. EBEN R b [Booll # 2B L B LT, WY 2K ET 2
#{ fromBin :: [Booll -> Integer * E& Y L, HlA L. fromBin
[True,Truel |& 3. fromBin [True,False,True,False] & 10 IZ% %,

E b5l BB E—DEXR L MBEBSGEICR 5,

EYbiR—F—nEEEES. FAIE fromBin
[True,False,True,False]l & ((1 x2+0) x 2+ 1) x 240, fromBin
[True,True,False,Truel Id (1 x24+1)x2+0) x24+1 %3 LI
HEY 5.

2. EfATEN ) 2 b [Bool]l £ 2R Y RG LT, WRT 2EBHEHET 54
#{ fromBinRev :: [Bool]l -> Integer * EH Y L, 7=/ L. EnRr I
HIEICEBENR SATWSYREE L, FlAIL. fromBinRev
[True,True,False,True] & 1+2 X (1 +2x (0+2x 1)) =113 &%
%,

BYRAPNERRIDIBFIZEINAESZBERN LR L, 2BEANELZHET S
%X evalPoly :: [Pouble] -> Pouble -> bouble * EHH L, Bl AL,
[1,2,3,41 ¥ WA YR ME 1422+ 322 +423 t WHSHER L RA L.
evalPoly [1,2,3,41 10 ®f&EIZ 1 +2 x 10+ 3 x 10% + 4 x 10° = 4321
2% 5%,

253 EHD ') X b xs L EBEDSEHRANOBEKF 2XITRY., VX FORE
ZICF2BRALAKEROREHET 2 sunf :: [Pouble] -> (Pouble ->
Pouble) -> Double ¥ EHH L,

12542 D058 x, xs ERIFTERY, YA b xsh o x tELVWEEZE

1. Lo LEBICANSG—DODERLITRYKRWA Y X %RTEK
deleteOne

2. TRTERYBWEY X b 2iRT B deleteall

EAINTNERL L,

2.6 JFMAIC X HEEER



TRTSIVITEENERE LY HERHBKEZETRRTSI LNMA

&, 7075 LnRMEYE (FEHE) 2 ECORRBIBERIIRILVNIELIBILH
%, (ML THIAIECERETIE. ¢ = getchar(); LWHIRAXY H - 7=
¥ LTH, cDHIR% getchar() TEEFRA L2 IdTER WV, FlAIE, Tc =
getchar(); putchar(c); putchar(c);s ¥ Tputchar(getchar());
putchar(getchar());. IZEHENEL S, ) 22 Tld, T LI LEFOH L L
T 220 A MET2EBIEMTHSZ DALY LIF5, 2oL
REIBRIRIBME L AT 5 2 L 0v% W,

261 (18H) #txNay=14a,=2a, 1+1 (n>1) TERZINZEIID
—MRIEH a, =20 — 1 THEINBZ 2 EFNIFMELAVTEBRY L,
UToFLRMEEZERL TV 5,

)R b % RE:Y % %K reverse:

-— (++) |& Prelude ICEFEBH

(++) :: [al -> [a] -> [a]

[J ++ ys ys — (++)-(1)
(x:xs) ++ ys x : (xs ++ ys) -- (++)-(2)

-- reverse | Prelude |ZEZHEFH

reverse :: [al —> [al
reverse [] =[] -- reverse-(1)
reverse (x:xs) = (reverse xs) ++ [x] -- reverse-(2)
I ENERTIE, 518N e ZRERIDS D DB - DHIHD

RAE,
ZITRDEALERESEL D,

-- shunt & revD@EBHEI%KL

shunt :: [al > [a]l —> [al
shunt ys [] = ys -- shunt-(1)
shunt ys (x:xs) = shunt (x:ys) xs -- shunt-(2)
rev :: [a] -> [a] -- rev-(1)
rev xs = shunt [] xs -- rev-(2)
2D rev WO EEKIZ. FIHE® IZEEBI T 2EFRI T R

FEREBTEBDTHEIRL,

D rev ¥ reverse WEMTHEIY—EHICES L. IRTOAERY X bxs
l2xd LT

rev xs = reverse xs
HYKYILDZ X BT E 5,
ZDEBHITIF ROL D B ER AT HUIR
shunt ys xs = (reverse xs) ++ ys -- 3¢
g (=N ICBET 2 UEMETIEBRT 5 2 LAY T E 5,

ZEEA:



xs = [JDYLE:

Xs = z:zsDY &

f2.6.2 TXTHAMRY X bk xs IT2VWT,
T.xs ++ [] = xs
2.xs ++ (ys ++ zs) = (xs ++ ys) ++ zs

DR YILDOZ Y%, xs BT 2EMETIHRAE L, (K2 TRIEDREZE
RA¥ 320 HBEREL, )

BlZE, (BROLIL) RNILERS 77 S546T, RARBELSHISELWY
BB DB, LIORBRELVWHEIDNALSH TR VY, BETH
5, tWIHGEIL, MENCRMETHS I L EZIMATES0H LR,

27 ARG X FRERK

RDEA) AT BB L KRAINS, TMN5IL Prelude (REES A
72)) IKERELTH S,



INS50!) R MNRERABNS K IERBEKRTH S,

S IZ, BARESIRe LY., BBREEXRLTEYELT 545 LB
NZrTH5,

map :: (a -> b) —> [a] -> [b]
map f [] []
map f (x:xs) = f x : map f xs

zipWith :: (@ -=> b -> ¢) -> [a]l -> [b] -> [c]
zipWith f (x:xs) (y:ys) = f x y : zipWith f xs ys

zipWith f _ []
take :: Integer -> [a] —> [a]
take 0 _ =[]
take _ [] =[]

take n (x:xs) = x : take (n - 1) xs
filter :: (a -> Bool) -> [a] -> [a]
filter p [] =[]
filter p (x:xs) = if p x then x : filter p xs else filter p xs
iterate :: (a -> a) -> a -> [a]

iterate f x = x : iterate f (f x)

foldr :: (@ ->b ->b) >b ->T[a] > b
foldr f x [] = X
foldr f x (y:ys) = fy (foldr f x ys)

foldl :: (@ ->b ->a) ->a ->[b]l -> a
foldl f x [] =X
foldl f x (y:ys) = foldl (f x y) ys

concat :: [[al]l -> [al
concat [] =[]
concat (xs:xss) = xs ++ concat xss

f12.7.1 25 nBE CCURTISABN L ABE) 246> T ROLDLEKEE
%ﬁ;o

1.2720Y 2D O0FBNEZERL. 1 ZEBNDERRE, ... 2HEL. HL
WEEDEE %R T BEK countEq

% 7 \£ countEq [1,2,3,5] [2,2,6,5,3]1 1d 2 l% 5,

2. XFHD) R M ERITERY, EXFEINREZIC T, 225 TEELAEX
F 3| %3iR T addSemicolon

5l % |¥ addSemicolon ["abc","xyz"”,"123"] & "abc;xyz;123;" 2%
%,

2.8 o &AL



Haskell DEAEIZBE IIBTE A TAHAW S, #HAF%2 T 45 (Nv 77 +—
fe Z42—b (1)) TIERWZLITER) THODZIcLk> T, PERXET
ELZNTES, TNIBNIRIYICRABPEIEIMIERTH S, Bl
X, JRD &L 512 Prelude TEE X M7z zip DIFE.

zip :: [al -> [b] -> [(a,b)]
zip (a:as) (b:bs) = (a,b) : zip as bs
zip _ =[]

BEIL zip [1,2] [3,41 DL HITELD, ITN% [1,2] ‘zip' [3,4] L EWT
LRV,

FEXETHWVWSEEFICH L T, infixl, infixr, infix B E¥DF—7— R %{§
ST, BRIBEMEEHEEEDHD 2L TE S, =¥ iI3E. Prelude (Haskell |2
FCODLEAAINBEES A TSY) TIRDELIFIICEEINTWVS,

infixr
infixl
infixr
infixl
infixl

9

9

8 A AA **

7

6
infixr 5

4

3

2

1

1

Q

’
/, ‘quot‘', ‘rem‘, ‘div‘, ‘mod‘, :%, %

infix

infixr
infixr
infixl
infixr
infixr

, /=, <, <=, >=, >  ‘elem‘, ‘notElem*

2 2T infixl & . infixr I& 2 £RT, ED infix 3556 T
LRVWZY GEEE—BAIE 1 < x <2l d3BXTS5—IR3) 2%T, T/, 2
FEOEFENREWVIZY, 1B LIBEMA» S, FlZIE T & T+ LY EEE
HYEEN,

Q281 ROADEERIIL S % 9?7 HEAN L TREIEEARMICE L,

1. x ‘rem* 3 /=1
2. xs ! 9 : ys ++ zs

Ny 7T +A—MEHICKRPEREZTERINSGEETEZ "("")"TLL->T,
SDOINHERETAVLEZ U TES, FlaId1+2% () 12rELZY
DNTESL, HEHWVIIEEKNII KR L TET L TES,

Q282 ROAXNEZAENHERETE T, FHIMITET 5L ITERLEL,

1. () () 2x)1
2. (++) xs ((++) ys zs)

29 WMoFER LIV a Y



Haskell DEEEUII A ) —fbs TV 5%, TRbbE. S5 HOEEKIT TEAKERT
BEL L LTERREINTVWS, SIRO—EAETE2ERAL T, BROBEEE maph»
LORBEBOIIEIEI IR H B,

Prelude> map (take 2) [[1,2,3]1,[4,5,6,7]1,(8,9,10]]
(f1,21,04,51,08,91]

Prelude> map (zip [8,7,61) [[1,2,31,[4,5,6,71,[8,9]1]
rces,n,(,2),0,3)1,008,4),(7,5),(6,6)1,0(8,8),(7,9)1]

Haskell TIHEEFICLHOBRANTES LI >TW5S, SEEFORADL
RSVREFE2EVTEINTHRD, Al Q) X 28T 2585, (/ 2) 12
TEIERTHZ, COLHIR_IEEETFOR,#RAE LI a > e\,

Prelude> map (2 *) [1,2,3]
[2,4,6]

Prelude> map (/ 2) [1,2,3]
[0.5,1.0,1.5]

Prelude> map (1 /) [1,2,3]
[1.0,0.5,0.3333333333333333]

Q291 RNt I a> S5 LFARTE,

1. (01,21 ++)
2. (12

L T-) BEF, BIEEETFD &) 3 BFHETE0T. () Et7v 3
izl 5w, TR Y subtract ¥ W) B (subtract x y =y - x) A°
BETSBDT, subtract 2 ¥ EL Z YN TE3,

2.10 BFfE &

ROLII let YW F—T7— FERVT, BANAERERET 52 v pT
52,

let (BHD) ZHDEE in L
YWHETHWS,

powd x = lety=x*x iny *xy

-- head |& Prelude ICEFEEH

myHead ys = let (z:zs) = ys in z

-- myHead (x:xs) = x EEEIDELHTTS

REYETHD, ZOEEy Xz 25 12 -THMROENZDT, BENEZNS
TRAEBENEBNTEITH S,
Q2.10.1 RN L) B E let TAVWTERE L,

1.27 & 288 pow27 ( T, BEF2EHTI)

2. YR FORE GEHREMWEREY) 2RO 5B myTail



ZOFITIE 4 FT SR (pows) 2ERZLTWVWSBED, y *x yDEOIERYDE

shEsE ( ) ICBLTWS, BlE, TSIERNER" DELADEY
(ZofITia, DB|H) HRIA—TIKEL TV S, THILROFITHh
3,

-- repeat & Prelude |ZEFFH
repeat :: a —> [a]
repeat x = let xs = x:xs in xs

COBRBIIBEREx DERY A MEEKRT S,

Prelude> repeat 1
[1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, - (Ctrl-c THET 3, )

THYRBME, ROBERA VI —RETERINS,

XS

1 —

(LI REHIT. Haskell TIE"1EF 540 - BICUuARVWR"TIER <, Bk
NDHB RSB, 2HDZrld. H ¥ THaskell DTS % 48N HBFICEHBAT
%O )

Q 2.10.2

repeatList [2,5]1 %Y [2,5,2,5,2,5,2,5,2,5, -]« repeatList [1,2,3] %"
[1,2,3,1,2,3,1,2,3, 1% WHER') X MMk 3 L5 2B repeatList ::
[al > [al 2 E &Y L, 26, 5IHN) XA MOBERHIEETH 5,

EX b)) EERY L,

2103 YR M2EALELRRLT, TORTES FHoEEANES) %RT
% powerset 2 E&Z T L,

517 \E powerset [1,2,31 & [[1,011,021,031,01,21,02,31,01 31,01,2,317 |
2, (L, IBRBELZ0RY TR THEV, )



EXb:e7yareE) CBRICERTE S,

E:HIYRERYZPTHAT . FEICERI DS, BREI0SS5VET
IterHTHL 2L,

(%RB) whereff

wheret W5 F—7—RF2E5r, EREZOALTHERINSETE - B %zE
SIBPFICERT 5 LA HE S,
AL /S2—>DUY = 1)
where (BE# D) ZHOER
EWHIRTAVS, (TORATRRINTWRVS, BFIERINAEEEK
PEEDOA— FEIICEZ 20> TERAIN TV TH L\V) EERD pows, head 1EIR
NDEIERTSHZIHEKS,

=
>
0]
n]
D
<

*y
X * X
-- head |& Prelude ICEFEEH
head ys = x

where (x:xs) = ys

7= L. where L 2BFANERIIERDO /NI =22y FICE 052 L IdTE
7:,:\1\

2.11 Haskell o Z1{fh 8% B&

Haskell DX DeFEIE,. T LFHE LR L BEMICESVTWS, 2F Y, (\
x->M NEWHIEBDRE, BBRORYENOLRHID RSB xDEBRLERE
EIINBNICEESMALRNCESHRAS, FIAE. "\ x > x+2) 3"&3 + 212
BEIHA B,

TAME BEMSTERVREERT LV,

—DODORITKBEY LD LRI TRERZ LI H S, THrE, BELSPpHEANE
BINL, FHEDNERIBIOTIESANLTLE D,

M
/\B
M, M,

Lorl, I ELLAEL BREMNETLIE. 2ORGPHINLEZLDERBUERT
¥onsZermontnsg, (Fy—F - avd—nEE)



M; M,
>\ / :
o
CHIIZERFIC, HENIIERENINEFET SR 5I1E, TNIE— LAV (R3]
BOLRAFIFICLZEBVERS) YWIZ L ERIELTWS,

BLENLIELE S BREBATVWIHIE., ERROBET SR 51, STE
BHICEET 22 LA TETHELE VS 2 L% ONT VS, 2 OHBHE%
rwa,

Haskell O SFAREKEE 1L, BRI DREBBEICL ZFEHETH S, 2E VI
REEH >AOFMEILTEFE S, L. AFBICIE THAWV5,

BlZIE, ROLIITER TN square L WIHIEAEEE L S,

square X = X * X

REHBE Cldsquare 3 + D LWAHRIDRDLHIHET B2 LItk 5,

square (3+4) = (3+4)*(3+4)
=T7%7
=49

2% Y, square D3ETHS 3 + 4) IFAEINL VT E, 7 square DEH
LD TROEBRATINS, T LT, REBITKEIIR > T(2DFEIR + D5
BENLUB)WILH T3 + 40 EBEINS, TOAREFTA—TIIEITT 3
Y. 3+ 4NZERHREINTLE S,

TS5 7T, COLIRHEE IS TOMTRLT, 3+ 4 5—ELHHE
LawnwLdliclTws,

square * * 49

| () ()

+ — + — 7 —
3 4 3 4
REHBRIISBIIRSE THMBELZELSLEZDT (lazy evaluation) ¥

LEDND, LEL, TRISIVIEETCRETFEERAVSIHEEE. 20L&



TS TN BAEEDE T, ALHENRYRLERITZLIICT 200
—RRETH 5,

BEFENOBRVYE 2 B IHEANICEROAREIND T —9#EE2IRA52TH
5, BlZIRD & S EEEE L S,

from :: Integer -> [Integer]
fromn =n : from (n + 1)

I 5Y from 113 [1,2,3,1 EVWHERY A MEH, ZOER) X FE2RPT
BA\WT\W5 take 3 (from 1) ¥\ K

ke 3 (from 1) — take 3 (1:from (1 + 1))
1:(take 2 (from (1 + 1)))

1:(take 2 ((1 + D:from (1 + 1 + 1))

1:(1 + 1):(take 1 (from (1 + 1 + 1)))
1: 01+ 1):(1 + 1+ 1):(take @ (from (1 + 1 + 1 + 1)))
10+ 1):( + 1+ 1):01 (= 01,2,3D

LILLLLE

DESICHEREMTHETES, HIAE take DEEET 2720120 B 15180°
0 TRVWEZIR, E2580E) A M ZITRUWH ERBLENDH 5. Z

foo BREICEEICHERERTTSDIC. 0+ 1), 0+ 1+ 1) REEHMET
55BN H B,

H. from TERINE LI RFERINIHOVWTIE T, %2> 88 E (B
KEX) BV OHPHEINTWS,

Prelude> [1..]
[1,2,3,4,5,6,7,8,9,10,11,
Prelude> [2,4..]
[2,4,6,8,10,12,14,16,18,20,22,
Prelude> [1..10]
[1,2,3,4,5,6,7,8,9,10]

Prelude> [1,4..20]
[1,4,7,10,13,16,19]

%

(BE) “.." 08

IS ITEIC Prelude TERINBEAEOTE LICERINS,

e .. 1] = enumFrom e

[ e, ep.. ] = enumFromThen e; e;
Ler .. e ] = enumFromTo e e;

[ ey, e .. e3 1 = enumFromThenTo e,

€2 €3

BIEFEEAVL L VWE WS rBKENTOZS I IATEEICR S, BEX
BA[?) 1, BEFTFEERALAE TS LN0BBMENFEEFHLHBALTWY
3,

—h. BEFME2AVE 7075 L0ZRIN DL S RIBFTEITINS
Dh, BRICHERT 22 e # LW, BEFFEEZ AV 20121, BIEANE
ELRWIZUOKFRTH B,



f2.11.1 LD take DRXFIZ, YR FDEWMO n BOEE ZH Y M < B
mybrop :: Integer -> [a] -> [a]l ¥ E&Rt &L,

B2112 74 R+ v FEINERY) A b LT fib 2 EH T L,

EXh 748y FRIIALET S LTRLET ..

1

N = =
w =N
g1 W
oo w Ul

5 .
+) 1 13 -
B> b B zipwith 215,

2113 BERICEHEDRVRIBICHAFE2ODY A M E2—Y LT, ®XIIYE
B LORIEN) R b EEKRT 2E% merge ¥ TR L,

R 2.11.4 (&)

20.37.5% (4,5, kI3 O LDER) ORTELLIERNAEEEL LICRIBEIC
HR7%E=Y R hamming 2 EZEL, THOYR D69 FBBNEE (L LEW
* 0FB L HATIBE) 45898240 TH 5 2 v #HERL L,

E> b:BA¥map ¥ UBTDORID merge 21E 9,

212 ') R FoR@E%:E (List Comprehension)

Haskellld. ') X b® (list comprehension) ¥ \\ 9 #E&K#E X (syntax
sugar) ¥ 2, CHNEIBFETELNIEEORBERIITMUATETH 5,

Bl

Prelude>[(x,y) | x <- [1,2,3,4], y <- [5,6,7]]
[(1,s,,6),0,7,0,5,02,6),02,7),03,5),03,6),(3,7), ¢
(4,5),(4,6),(4,7)]

Prelude> [x * x | x <- [1..10], odd x]

[1,9,25,49,81]

=ZL [1..10]112 [1,2,3,4,5,6,7,8,9,10] DEEZETH B, T/, vid. Y
BREITLRE W (F) Y FOBOEHETHITLTWS) 2rERLTWES,

VR FORBEEITRDLIBFEOLDTH 5,

L= REX, -, BERX ]
ZZTRERNIE. Bool DX (H— F) # ROF (£KR) :

B (—RICIZ/IS2—>) <= T
DWVTNHTH S, ERANDEDNERNRI—T1E. TNLYVENRERT
Ho, £ERANTERKICEAOXNZTEL THELNDZ YR FDEEZIBIZARAN
L. /= RTEYRZHDDAIMEL T, IRTHOMBAEEDLEEHNET S,
Q2.12.1 ROABFRITDEIZ@H?

T.Ix*xy i x<-[1,2], y <-[3,5,7] ]
2. (x,y) | x <= [1,4,7], y <- [2,5,8], x <y ]



M 2122 FEADER N 2 ZITRY., 0<z<y<n i3I ThHzynil
FHERT B foo :: Integer -> [(Integer, Integer)] *AB&XIWEAWVT
EHET L,

=7 I 1 S

B 2123 FEADEHn 2ZHRY, 1<z <y<z<nO&EET 22 +1y? = 22
ERBIRTD x,y, 2z DI E EKT % B chokkaku :: Integer ->

[(Integer, Integer, Integer)] *NBZLFIZ*rAWVWTERYT L., FHIAIL,
chokkaku 20 D1EIL. [(3,4,5),(6,8,10),(5,12,13),(9,12,15),(8,15,17),
(12,16,2001 ¥ 2 %, (EHEZOBHILRL>TVWTLEW, )

AaERILTHER

JRFORABERZTILROL ) L EREEABETAVTEHIRT 220" TE 5,
unit :: a > [al -- ERHIOURbZERT
unit a = a : []
bind :: [a] -> (a -> [b]) -> [b]

bind []

_ =11
bind (x:xs) f = (f x) ++ (bind xs f)

BRAMNIRDEEY) ThHhb, (THREICERAREH/RBOICERAL TV
<o)

re /7 = unit t
[t/ x<-u P] = bindu (\ x > [t ] P]D
[t /b, PJ > if b then [t [ P] else []

[t [ let decls, Q] = let decls in [t | Q]

2L, bld Bool DR, PIIRERNDLEVTH 5, Bl L,
[(x,y) | x <= [1..3], y <- [2..4], odd (x + y) ]

RO LD ICEERIN 5,

= bind [1..3] (\ x > [(x,y) | y <= T[2..4], odd (x +y) 1)
= bind [1..3] (\ x —>
bind [2..4] (\'y => [(x,y) | odd (x +y) 1))
= bind [1..3] (\ x ->
bind [2..4] (\ 'y -> if odd (x + y) then [(x,y) !] else [1))
= bind [1..3] (\ x ->
bind [2..4] (\'y > if odd (x + y) then unit (x,y) else [1))

NEBEZTAVDIY, 749 IV —FIROLSIERIIEINS,

gsort [] []

gsort (x:xs)

gsort [y | y<-xs, y<x]++x :qgsort [y |y<-xs,y>x



(=1L, BRAYEMETZ2ERTIEH 50, DERAIZIIHEBORMITVL S
—(\‘%y)%o )

f 2124 RoABEE T LOFRFAR €AV T, unit, bind T AWVERITE
Lo

x <- [1,2,3,4], y <- [5,6,7] 1]
x <= [1..10]1, odd x ]

~
x
-
<
~

m 2.12.5 &% [2,3,5,7,11, 1 DEFR') X b ¥ L Tprimes 2 TR &L,
(RagLtAVTH, AVRSTHRW, )

EZIH:

"I 5 h X5 % X (Eratosthenes) D3 B W'Y WHFILTY) ZLeEETSZ, 20
BRLHENDTILIT)VXLE2ZETERRT B LRDE TR B,

1.2t BaREEEXRS,

2. EBENEEFRYRET, TOEEERIFICLYKRLS, (ZORNEE"3.5\
(sieve) Y FA TV 3, )

3.2. ## Y iRY,

COBFICEBICENEEEZIBERICERALLONEENITH S, BRPTER
2 bDERY) R MBI SHS, BIEFEN ST TRZEIL R W,

THEAHTLT, EREER) AP LTERETSIrT, JEXERERR
HINIHRTEIEDTES, CRETEELLI LT S, 1000 FTHOEKL
WHADIIEINEZRAVTHEEICKDSE Z LA TE S5 KD 100 BoEHKE R
DEDIZAICB LR B,

f 2.12.6 Haskell PN EE T, ERV A P2V Ia2L— T E55%2EEE
Lo TEZDHFEETFRAVWT, TOTETERIIZERE L.



2138 714 — > DREA

V2 FOABERRZEAWVT, BER/IXILERBVTALSEZLIIT 5,

8 (A ) 74—>OBRBIISENIA —> %, BEWITEEZ N TERW
LA, FzRBEOLICBEK Y WAHRBBETHS, 74— I3Mt -1 - oo
RTOAF@I, AR TEEETES, FHORELALTHFRNALLOIBHET
H5, CORMBOARELRBIIV DOEFAET %5, CORAELRENETY R R
P LTERET S, 22 TIEER) X MIAREICIZER LA, BT
IXNRDETRENRIRENE BT,

I4—>nEEIX., 2ZTEHENY XA +TET, [4,6,1,5,2,8,3,71 lTRD LS
wEE*&Y. 2FY. [(1,4,0,6),03,1),04,5),(5,2),0,8),(7,3),(8,7]
YWHOBEBERIELTWBRYWHI 2 TH3S,

W
W

-4
-4

-4
W

-4
-4

22 Tsafeld safe p n?d¥length pFlETHIA—>DEEHp L\WVH R
FTEZ SN FElengthp + 1FDEnITICIA—2EBLL2UDTES
HEIDERTEETH 5,

safe pn =
all not [ check (i,j) (1 + length p, n)
P (1,3) <-zip [1..7p ]

check (i,7) (myn) = j=nit G+j=m+n) il G-3=m-r

22T, allid
all :: (a -> Bool) -> [al -> Bool
all p [] = True
all p (x:xs) = if p x then all p xs else False



CEBINBESATS)VOBETHS, .0 [1..11&01,2,3,1 W)
| X FOBEETH 5,

Q2.13.1
1.all odd [1,3,5] DEILfIH?

2.all (> 1) [2,0,3] OfEILfH?

> safe [1,3]1 5
True
> safe [1,3] 2
False

W

X
W

ti 5, @

Q2.13.2
1. safe [1,4] 2 DIEIZEH?

2. safe [1,5] 3 OfEISfIH?

JEIZ, RMD mIDITRTHDLEREBEZARTVL, TDEHIZ, TDLS
RINRTHERED') A F)EIRT queens t WK E*ERT 5,

queens 0
queens m

[1]
p ++ [n]
p <- queens (m - 1), n <- [1..8], safe p n ]

L
[
i

Bl Z



> queens 1

(C11,C021,031,041,051,061,071,0811%

> queens 2
cci,31,01,431,01,51,01,61,01,71,01,81,0[2,4]1,[2,5]1,[2,6]1,[2,7], v
(2,81,03,11,03,5],[(3,61,[3,71,(3,81,[4,11,(4,21,[4,61,[4,7], v
[4,81,[5,11,05,21,(5,3]1,[5,7]1,[5,81,(6,11,[6,21,[6,31,[6,41, v
[e,81,(7,11,(7,21,(7,3]1,[7,41,(7,5]1,(8,11,(8,21,[8,31,[8,41, v
[8,51,[8,61]

%%, 3% %YL head (queens 8) TRMDBEE KD B LHT=E 5,

> head (queens 8)
[1,5,8,6,3,7,2,4]

BETFMERANTNVEZNT, RMOBERDS-DIIIRYICKBLESDE
BLTebiw, 2%Y. ko [1,5,8,6,3,7,2,4]1 ZK®H B DI, queens 7
DHABEZITRTUTR>TWVWEDIT TR R, CORMDELRDBDIZLER
FIHOMAaDFEE LTS, ZHUL. queens 7 # TLIEHEIE % X head
(queens 8) & V) LETEICEENDI DS Z b b5,

22Tl BEFMIE PrologTWI L2 BDBEY (Nv 7 kv T,
backtrack) * B C LI RMEE2EHRT S, 2F Y. 1 2L IIERE*KROLHE Y
TRINDBEKRKDBHAELFN IR T Z2H8EITRL, Lod, 12 IF@BEK
HEEHITIF. TN EBERETOHELMMTbR WV

L7 &I queens 8 ¥ ETEIE S .

> queens 8
tt1,s,8,6,3,7,2,41,01,6,8,3,7,4,2,5],
(B&)

,08,3,1,6,2,5,7,41,(8,4,1,3,6,2,7,51]

RIETRTTREHZZ hbr B,

Bl 2133 MNEET,. 8 714 — 5 RELL, THEL ST, BREY %2V Ia L
—rLT. —DR, IRTOBEERLTOTSLTHERBLKRKDOENS L
L,
R3 2.13.4

(F41 FKED) +4 FE., EOED PR
DIANLOMDVINBETESF X O O
DAV TH3, 5x5VRNDF = AT,

HH7R BlAld, £LEB) 5 Lt O O

FTRTHDVRAEZIET OGN EBREE RO
527075 L5 ERE L, m

O O
O O

R 2.13.5 (74 #E)



1L.VY=bINAEEED) X OGO T, 32ETV0OHEK. 3 2ORLEK. 2
DELEERDITTY R 7Y 7T 5% shuntsu (IEF) . kotsu (X
F) . toitsu (F) s ZxNTNERL L,

Prelude> shuntsu [1,3,3,4,5,7,8,9]
(r3,4,51,07,8,91]

Prelude> toitsu [1,3,3,4,5,7,7,9]
(cs,s31,c7,711

Q14BN BELF >EROV - b INAL)R IV v 0FE—® (F
A=Y =) OTFHIVEIE>TWELEHET B chinitsu 2 &
&, L. 7AW, IBEF GO TUDEH) FAIEZF GHon
BLCH) 4> FF QOORALE) #°1 2 T3 TH5,

® e
GEE
\ J \ \
Y

}\é—
._H

214 T 5ICHFE LK Y VWADEDIC...

SCER [1] 1. Haskell ICBAT 28>t L EBLRBHRETH S, X #R[2] ITBAZE
T Haskell D EZRERFETH %, ik [3] [IE Haskell D {E#kEF T, Haskell %
FRATHLETHOERRN F2 A2 N THB, XEk[4]lE. Haskell dHDTHAY
v — 7RI R Hugs D1—H—<v=—a7ILThH5, X#K[5] I&. Haskell DEE
12 2WTHRY ZWAICEEOT 5, XK [6] 13, BEFEEZEEN 70 75 4
TEDLHITHWEOEMH L TWS, XER[7] X R bOR BFRELEMEHL T
W5, XHER[8] I3, BHRAEFZSDSEE TERALE, (122005 F 4 A5 5 2006
£ 3 B F CEE SN Haskell ICEAT 3B TH %, CHER [9] IE Haskell % 2%E
L= AD— AIC L % Haskell me&kat "EEE" (L"BE") TH 5B, Xk
[10]l% Haskell T% <. Mirandat W3 E&E2{E-> TV S EAK T Ir53I>7
BT 5, ¥t TLAELL BETHS, XE[11] IZBAREOMBRER T OMEHRE
TH5,
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http://www.sampou.org/haskell/article/whyfp.html

. Philip Wadler, “List Comprehensions” (Simon Peyton Jones “The

Implementation of Functional Programming Languages” Prentice Hall,
1987 % http://research.microsoft.com/users/simonpj/Papers/slpj-
book-1987/ D7 HDE 7 &)

.fomE E— b "Haskell 7075 3>

http://www.ipsj.or.jp/07editj/promenade/

Simon Peyton Jones, “Wearing the hair shirt -- A retrospective on Haskell”

http://research.microsoft.com/~simonpj/papers/haskell%2bretrospecti
2003 £

Richard Bird, Philip Wadler & & EA R "B 075 3> 7, #K
FH2%t, 1991 £ 4 A, ISBN4-7649-0181-1

@H E "APFd Haskell S UHTHEIEAHBEE, B3I 27—V 3
)f, 2006 &£ 3 H , ISBN4-8399-1962-3

LT kL (B) FARBER (F) T329 D Haskell 7075327 3
2N TATSIRDEOOABBEEENM, VI NI I AT«
7', 2006 £ 6 A, ISBN4-7973-3602-1

Graham Hutton & AR foj2 2R T7'0 75 3 > 7 Haskelly #— 4%,
2009 £ 11 B, ISBN978-4-274-66781-5






E=AE Haskell DL A 79 FIL—IL

ME THaskell DL A 7 FIL—ILIZ DWW TIZBRREICIRR T W A - 7=,
Haskell 3Z T (1 >F > b)) oxAIcL Y. ZOH@NT - BXBAITEES
T35 TH2, (TL—XXE3 :D/%%TmtﬁvaaiﬂH&wi
T BZrLIAETH S, )

Bl Z L.
fx=1lta=1; b=2
gy = exp2
in expl
v R,
fx=1let{a=1; b=2
;8 Y = exp2
} in exp1l

CRIRING, LATIRL=ILIEZHLIRTL—2APEIagrsroL
IRIBEIEAINSENEED S,

VAT IE Haskell d{£4E T % % "Haskell 98: A Non-strict, Purely Functional
Language"?d § 2.7 H 5 DIRBTH 5, (oH. BED §9.3 1L V) FMme EAxD"
BHRINTVS, )

Haskell permits the omission of the braces and semicolons by using
layout to convey the same information.

Hashkelld 7L —2r € I a0 s RAENEREF OLAI TV L%
FIZLICL>THERT B2 EHF LTS

(HE)

The effect of layout on the meaning of a Haskell program can be
completely specified by adding braces and semicolons in places
determined by the layout. The meaning of this augmented program
is now layout insensitive.

LA 77 b Haskell 7075 4121 T 2%RI1E. LA 7 ML
S TREINSIBAICTL—RrtIaorslEmy s ricL
DEPIERRTBIUNTES, §5HL. TNEMOERNT O
TILDERIELA T MKE LR LR S,

Informally stated, the braces and semicolons are inserted as follows.
TL—2rt 3130 R@EBBLARARDLIITHEATINS,

The layout (or “off-side”) rule takes effect whenever the open brace
is omitted after the keyword where, let, do, or of.

LAT7 7k (HBNE"F7H A4 F") IL—ILIL where, let, do, of
YWHIF—T7— FDETHTL —XOEBEI NI, BICh
%,



When this happens, the indentation of the next lexeme (whether or
not on a new line) is remembered and the omitted open brace is
inserted (the whitespace preceding the lexeme may include
comments).

ZorEld. GHRLWMTICHZH9 I IEDLST) ROFED
FTIFENRZEIN, AR INABTL -0 BAINS (97X
FIIRD 8 NHERXFE I THEAXFLBRINS, Windows
NDITAIIEITXEIRD 4 DEBXFEZI THOEAXF LE
MINZLEDZVDTEETS2L), (FANRNEAITA
YhDBELH B (CEF - R EDLAXF D Haskell DLIE Z
K> TRBEEFERL—XFROT, A I LATI RIS
BRT 2HEIEET S, ). )

For each subsequent ling, if it contains only whitespace or is
indented more, then the previous item is continued (nothing is
inserted); if it is indented the same amount, then a new item begins
(a semicolon is inserted); and if it is indented less, then the layout
list ends (a close brace is inserted).

ZNICELSBITICOWVWT, L. xNHZEADEHEEEL . LY
ZLOFTIFNAINTVWSE R LIE, BRIOEBBEINS (D
FYURICHBBAING W) . L. ACETFETHIN TV SR
5, HILWHEB MBI 2 AT (EI2020FBAINS)
LLETUHBEODRWRSIELA T M) A IIBRDY LB
Nz (A7L—FEAINSD) ,

A close brace is also inserted whenever the syntactic category
containing the layout list ends; that is, if an illegal lexeme is
encountered at a point where a close brace would be legal, a close
brace is inserted.
BA7L-—RRLATI )R EECHBXATIT)NIRT T 58
ICHEAINS, 2F Y, FATL-XPRNTELRVEFICTER
FRNENE, AT7L XA INS,

The layout rule matches only those open braces that it has inserted;
an explicit open brace must be matched by an explicit close brace.
LA79 MREIET L — O BANINEEICOBREBINS,
AR T L—X0'h-fr 3k, BATHREATL - THES
RIFHER 570,

Within these explicit open braces, no layout processing is
performed for constructs outside the braces, even if a line is
indented to the left of an earlier implicit open brace.
COLIRATRHREATL - RDRHTIE, TDOT L — DM
DHERERIIEL T, L AH BT MUANICH > BROFMT
L—2&YbENSHEEF->F LTH, LAT7 MIL—ILIZER
TN,



EIFE KRBT — BB ISR

3 REWT—9RDESR

JAPDE I RT—9BRE OIS —DNHLEIIERTEHELAEINT
W3, 2OLH T —IBRIIERD (constructor) 2> Z ¥ " TE 5,
ConLHnT-9RE (algebraic datatype) ¥ \9,

F-IBMOEEN—RHLEHRAILRO L EY TH 3,

data BB F% A5|#, As5l#, - B5[#y
= 1‘%&%%1 ﬂ1,1 §21,n1
I *%&%%2 @2,1 @z,nz

BT By o By o

BEKTL  BRFRLLODIFELSIXNFIIERLENIBELRLEY, ERLL
Fece "o EUENDHL, ORI ERFL ~ BEFE, D m
BEOT— 90505, By, . By, EBRFE, 2271 — L FORT
H5, BoIEy, BSE,, . BB 71— LFOBOPICEN) 2REKTE
3, 22Tl edED, Blal

data Foo x y = Alice x [yl | Bob String y | Charlie
¥\WIHT—9BDIBE. Foo bouble Integer BIZHR ZDIIRNL I LARTH
%. Alice 3.14 [1,2],Bob "Hello” 3, Charlie, ...

REE T — 9 BIHRTFIZ/ S5 A — 9 — 0% B IE. C X Java DFIZE
(enum) BrRELLIHELEDTH B, ROBITIL.

data Pirection = North | South | West | East
deriving (Eq,Ord, Show)

North, South, West, East ® 4 27" pirection 24K L T\ 5%, (deriving ...
IZOWTIRERT %, )

Q311 LLRAITAN 3 D2NDF (7 — (Rock) * F 3 ¥ (Scissors) * 73— (Paper))
rETT-IBRPS kEHE T L,

— I IIREBN T — I ROEEFIET 71— LR EHED, ROFIEZ=HAKEE
TF-IWEEHL TV S,

data Tree a = Empty | Branch (Tree a) a (Tree a)

deriving (Eq,Ord,Show)



ChHT— 98 IL Branch ¥ Empty D 2 DDEKF EHF 2. Empty &7 1 —IIL N3
By, N3 TZ0KREEKT %5, Branchld3 2D 74 —IL FEHFD, 1
ZBr3HZBWREPBELRALEOD=_2ARATHY. 2EFBIIBEETHS, 0F
Y. Branch RO L ) LB %> T\ 3,

Branch ::

22T, ald TH'Y. Z ZIZId Integer ¥ String % ¥ B R4
RENIEIVNEZ DN TES, BIZ 1L Tree Integer ITEEH Integer M TH 5 &
IRZHARDBETH S, Tree BHRIIR TId % < BUEKF (type constructor) TH
%, 2FY, BINRSA—I—%F>TILHTRIZR B,

BARRISIIRDE I RH 2D Tree DB EHD,

treel :: Tree a

treel = Empty

tree2 :: Tree Integer

tree2 = Branch Empty 1 Empty
tree3 :: Tree String

tree3 = Branch (Branch Empty "a" Empty)
"b" (Branch Empty "c" Empty)
tree4 :: Tree Integer
tree4 = Branch (Branch Empty 1 Empty)
2 (Branch Empty 3 (Branch Empty 4 Empty))

Bl 713 treed4 DAEIEIX, ITERT ERDL I ITH B,

Tree 23 2L, N9 —2 2V F U TEZAHVT, ROLIHICEHZT S ¥
NTES, 2F Y, RIBOMEITEKF LERN LR A EEL TS
%,

top :: Tree a -> a
top (Branch _a _) = a

isEmpty :: Tree a -> Bool
isEmpty Empty = True
isEmpty _ = False

size :: Tree a -> Integer ——- Z=#. XL size treed I 4

size Empty = 0
size (Branch L ar) = size L + 1 + sizer

Q312 F 13189 FE 2318 L T, RPSEDBESL - &BlF - 3| EQITOVTH
TH3H0 % ET 2H% judgeRPS :: RPS -> RPS -> Ordering # & L.



2 2T Oordering lZRDEL HIHZESA TS —TERINLBTH 5,

data Ordering = LT | EQ | GT
deriving (Eq,Ord,Bounded,Enum,Read, Show)

LTH &, GTOBBEE2ETLNDLET S

R 3.1.3 Tree RIS L T, ROL S B zEET L.

depth :: Tree a -> Integer -- #C
preorder :: Tree a -> [a] - BIBEE
inorder :: Tree a -> [al -- PIEEE
postorder :: Tree a -> [a] -- BIBEEE
reflect :: Tree a -> Tree a -- 1%

Bl 721E, O depth tree4, @ preorder tree4, @ inorder tree4, @ postorder
tree4, ® reflect tree4 DFERIETTNZTN., O 3,0 [2,1,3,4],d[1,2,3,4],C
[1,4,3,2]1, ® Branch (Branch (Branch Empty 4 Empty) 3 Empty) 2 (Branch
Empty 1 Empty) ¥ 7% %,

R 3.1.4 — D n 2K (FEDEBOBOAREFE >IN TEEKR) 21237
—IREFRLEL,

M 3.1.5 7’075 3 > 7538 PL/0 (https://ja.wikipedia.org/wiki/PL/@) D&
XKRE*EZETT—IREERLL,

(BE) 74—ILFSRIL

COBERDLIIRENT —IBNET 4 —IL NIZEZRT (74 —ILFESRIL)
D352 LLEARETH 5,

data C = F { f1, f2 :: Int, f3 :: Bool } deriving (Eq,Ord,Show)

(
S
|
o)

I, ROESERAFENT—IREERT 5,

data C = F Int Int Bool deriving (Eq,Ord,Show)

TLHIC, TA=ILRSRNLIEHFLWT—IE2BET L EICH, /9—2<2 Y
FOTICHLERT S eEKSE, WVTNHLIACRA NS 79 —DiEI. TL—
2RI T4 —=ILRESRIL =RK"DA>EYY DI UVEEL,

vi=F { fl =5, f2 =12, f3 = False }

foo :: C -> Int
foo (F { f1 = x, f2

Yy =xkx+y*y



ZHYE foo vl DEIL 169 127 5,

Fr74—ILFIRLIZ, T—90574—ILFOEZIRY E3EKL LTE
AT 5Zrndtks, flAld, ETEEINA VI ISHLT, f1 vI DEIL 5 I
5,

RNDEZIZ, "TA4—ILESRL =R"DI>ZEYYDEULE2TL—IARITEN
T HBELETA—ILRODENDHEZEE LEHFLOWT— I 2RI 212D
FRATES, vi { f2=3320MEIZF { f1 =5, f2 =3, f3 = False }I%
%,

3275 A&

RYVELT74 XL (M) CIZEAK (XYY R) Y %
HFTZrEWVI, IS AEEEPVCEZVWERBOI|HEHFL. LD
2r%E, (ad-hoc — Z DIFRY D, ¢

WOEK) $HEWH, TV 7 MEAZENENRE (dynamic binding)
X7 PRy 7%HBO—ETH S,

A7V MEAEETIE. BIZR)ELTIA LW EETHWEENE
I TEL L H B,

BRI TV AR LT (EEZR,
overloading) 0'$% %, $EERIE—DODZRIBEROBERLFOZ L TH 5,
BIZIECH Ty AL —F— 1L int (BE) BITH double (BREEZFEN/NEA
¥) BICHLEATES, L LBRMICIE, BRAXNERICE>TL2<KELS
HEMEEICBIERI NS, BIMFRBLrEL S AT, 2EERIT I/ NI (BF =
V) BICEAINTLEI), tWIRTHE (DT YBHNLRETHS) ,
EITHFICARS > FORIZIRC TREZIRY 275 L 5 2 vidfTebicw,

2FY, PEEELTFRYISHOERAZND—DOTHBLEA 50, #EHA
BEEIE /A LIRS BIBEIREINTLE D,

Haskell ® & 5 IcBIfEsR Y ZHER (7 FiRw 7R %HICH L T, BRItk > TR
DEDLLBRWEHRNDZI L 2/X5 4 ) v 7 (parametric) ®%BYE ). ) 2 &F
TETIE., 2SI ONGRBRTITEETOREETRET 52 L

W TERWV, B RO LD LB

twice x = x + x;

TEELLE, x ORI BEEHNERNREETETRVOT, T+ OFRELRET
TRV, 2FY, CXJava (DEETF) TELNTWVWE LI RSEERIL.
Haskell TIHE A2 %\, Tld, twice DL HITEHEIN, Yokt
DREHNT?

—7%. Haskell TIE—D2 O RENT —I9BROERZIA S5 79—DRnT
E. R —=>=2yFoTILY T RERYI7%BEEHRL TS, LD twice
DEILEABRDEZRETREICT 2LOICIIEROBICE L2727 Riky 7 %48
*RBRTL4ENDH S, £ 2T, Haskell Tl Y\WHMEEAHENY
nTwa,



3.3 Haskell D& 7 5 X

VAT T3 Haskell 0B 7 5 X % 3BAT %5, Hle LT, Eq e WHIR T 5 X EERY
EiF3,

Haskell TH CYtRIL &I I T==5 (FT) XL — % —d Integer (B¥) &
123 bouble (FEAEEZEN/NEAE) RICHLBATE S, —H. ARBIILRT
FRV, FIZIET A x >x+x) ==\ x>2*xx)ET5—Th%3, Haskell
XEHEHFITSETHEOT. FlAI.

member x [] = False
member x (y:ys) = x ==y || member x ys
subset xs ys = all (\ x -> member x ys) xs

¥\ % member X° subset ¥ E&T % X, member 5 [1, 4, 71D LI I
[Integer] (BEn ') X +) D5 EKITEH . member "Kagawa" ["Tokushima"”,
"Ehime”, "Kochi”] ® & 912 [String]l (XFFIn!' X b) BoF|IHICHLERT
E5, LHL. member (\ x > x +x) [\ x >x+ 1, \ x >2*xx]DLD
BN A MCERT A2 IETERW,

2 2T member X° subset D& L, B4 % a -> [a] -> Bool X° [a] -> [a] ->
Bool Tl \\, TMTIE, member Xsubset IFXDL I RBEHFL, Yol
REINTWEDTHS ) H?Scheme DL ) ITEIYICERMFIF I N B FE T,
BT 94TV bHBROBREDRIRFLTWVWBDT, ETRICHIIRS
CTHELEKERIRT 220 TE%, Lo L., Haskell &L HIca> /1L
BRICBRF 2y 7 €476 ) BT, BTRICET - BRBOBRERFL TV
RVWONERTH S,

Haskell Tld., INSnBEKOBIIEENIHRmINS (Bftss — <L, %
DHEEDHEMIIOVWTIEIARBTRY BRI SBHEBALS) . BHfEROBERLITZ
RY Y. member ¥ subsetld RO L I B %2> T35,

member ::

subset ::

ZZTEqa=>"tWVWIHIBRIE, a Yt WIHIREHANEQr W IRDETY (

) IKBLTWRFHIEN TR W, YW BICET 5815 (type
constraint) &7, Eq t WA IS L, ==, (HE2) »PEHINTVSL
IRBNEFYDOZ L THB, —RITHI SR,

NDZrThHs,

HMISRIBENATIV 27 MERTETNIFR - AV RIVREWVHEE
CIZBHRN\ERRLZDTEET %2, BENL TV 7 MMERSETR 7 7RI
(PFYR) THBDIIHF L, Haskell DB 7 5 21
THs, JavanA>9 7 z—ZADFRIMTWVB (WS ELYD, IE
BossildJava DA > ¥ 72— XD Haskell D7 S5 2TV B, W9
EIDBNTH B, ). )



375 RBELAVARAYIVRAEE

BISANERICIE class EWHIF—T—F2HWS, B2, Eq7 T ANE
#3 Haskell TI)RD L H12EL, (Prelude ICEHFH. )

class Eq a where
(==), (/=) 1t a->a ->Bool -- I=CEHBLDTIE
a /=b =not (a ==h) - T7#IbDESE

D, TR a BRI SREQIZBT %8IZIE. a -> a -> Bool t\WHEE
22 D0BE (=2), (/=) 2HLRIFNIEVCITR W, YWIBKRIIR S, —&
B9 1,

class 7 7 X, BZ#, where

B, . B,

B, .. B,

iR, RIEEH 7 TR BT BAHICIE, By rwIBE LMK, &, ru
YREEL OB, K EBETHS BARTLELTELERVDED u)iﬂﬁ’&ﬁ’ﬁﬁt v
L. TRTEKEVI 2Ll ). tk55%1%60

Z L THIZIEABTARBA U 7z Direction BAYEq 7 5 RICBT % (Pirection A° E
%) TH3d) CrEEETS=0HITIE, instance YW F—7 —
FeRAW5

instance Eq Direction where

North == North = True
South == South = True
West == West = True
East == East = True

== = False

22T /) BEFITHOWTE, 75 REEDHRTT 74 FOEERNVAE
INTVWBENT, A VRAIVREETHERS*EBT LI TES,

F /. Tree BNIFE (1B D deriving B VW F) [ ROLIHIICEET 5,

instance Eq a => Eq (Tree a) where
Empty = Empty = True
Branch 11 nl1 r1 == Branch 12 n2 r2
=11 =128 nl == n2 && r1 == r2
== = False

"Eq a =>" DEDIE Tree a ICES2FERT SLHDICE. BEENRTHS allZ
ENERZRINTOVRITNIEN TRV EVIHNEERT,

Tree DE D IT/NNFTA=F =2 HOHNFE. TIHIVIHNILELRIZENS
Yo —RREGICIE.

instance iy => 7 Xy By where
55@1 = ft1



Bgiyz = ﬁz

E. #o Db T, Byld., 759004 >R >2THY . By, B o
EERFZNITNR R, THB. LVWIHIEKRTH 3,

FraAaro® (Hlz1E) R EXRM) IREq 7 RICET %45 BEHRITOWT
. —fRIC2 DOBEEHIEMTHEH»EIDEHET 52 LISREBAYICT TR
DT, Eq7 T RIZBIR,

Q3.4.1 #83A % D Bool B ¥ Fflile 7 — ¥ B!

| data MyBool = MyTrue | MyFalse

EEQ77ANDAVRIVAY LTEEE L, (BB Bool I T % Eq 7 T2
NA>VRAIVRIBESATS)—PTEEINTVWENT, E257075
LFIZESREIT RV, )

Q342 UBTD Quiz TEHELEZLRAITA RPS) BEEQISADA R >
R LTEEE L,

Q3.43"size :: a > Int" tWIAYY REHFEDTI T X Sizable 75X ES
4,

35 ZTDHDIEEN LR T SR

EqOMiicERELEEARRB IS5 XY LT, 0rd, Show, Num % £9%%H %5, (AT Nz
BBAI—- FTREETRVWAY Y FIZEBRLTWS, )

class Eq a => Ord a where -- 0rd |& order (JEFE) D&
(<), (=), =), &) :: a -> a > Bool
max, min ra-—>a-—>a

class Show a where
show 11 a -> String

OoONOYOUIh~ WN —



class (Eq a, Show a) => Num a where
+), (=), ) ita->a->a
fromInteger :: Integer -> a

class Num a => Fractional a where
@) v a->a->a

ord [ FRZHE S, Show IEXFHANNDEHE, Num¥ FractionallEmMBBEE N AV v |
FEHLTWERISITH S,

JS5RBED T=>) OEBRIZH B I S5RAE. R—=/R=I7 5P igN 3,
BlZIL, EqlE ord DR —/X"—=T7 S 2 TH %, 2L, BlZL0ord 75 RNDA >
AI R BRINE, BT EQIITRADAVRIVATHRIFNIER S0, LV
I ERK®RT B,

ElZ, NI TN TORI -7 1314 R EDOEIEY) T 5 I/L1E. Haske
TlrZznzn,

1 o (Num t) => t
3.14 :: (Fractional t) => t

YWHABEEHESTWE, 05, BIZIE T EVIEKE) TILIE, Int e LT
t. bouble Yk LTHLERATE S,

Show, Eq,0rd 7 SRR CICTEA V> RIVREEWR, FLAYDT—9RTH
BihY, LOVRLELIBRERICREZDT, T—9RNDEEZH deriving
/dr'ravin/ ¥\ F—7 — R &> TWUE, Haskell DRIBRAZ NS DA >

AIVREEEEBFHNICERL TSNS IIR>TWS, FlAIRDL I
£ <

data Tree a = Empty | Branch (Tree a) a (Tree a)

deriving (Eq,Ord,Show)

ZNT. Tree 2L TEAZFLEBY D == > show B DAV Y FHANEHZIN S,
Q3.5.1fBIAAN ) X BRI ¥ il T — 9 R

data MyList a = MyNil | MyCons a (MyList a)
%, deriving FAVWTII, EQ 75 RE0rd 7 9ANDAYRAI R LTEEY
Lo Ord 75 2D Ay RIZIZVWHhD 2HERXDIEF AV L,

(75 RDEEPICT 7L PORENERINTVENDT, EQ T TRAD ==
Vyw Reord 75 RAD <= AYy REFTEERTHNL, oA VY FOERITE
FEICERIND, )

EYbhRDEAR, YR RHS MyList NDEBRETHIEKEzERL T

toMyList :: [a] -> MyList a
toMyList [] = MyNil



toMyList (x:xs) = MyCons x (toMyList xs)

WO —A TR L,

toMyList "abc"” <= toMyList "abd"” -- True
toMyList "ab"” <= toMyList "abc" -- True
toMyList "ab” <= toMyList "a" -- False
toMyList "ab"” <= toMyList "ba" -- True

36477 MEmMYDHEE
ATV MEAEETEASNIEAY OBEIC >V TN S,

*7Vz7 MERAEHH O SF—7— Fr L TEHRE (dynamic binding) -
(inheritance) - (encapsulation) ?®3220°& < EIF 545,

Q3.6.1 ZNEGDERETIRT HEDHAZHE THEN,

D 5 2 NEZE DA NI SANLFET 2 “CES2
s . 75 ERDHMEMDND I SAHN LSBT ZUNTES

X
" cFUHINEA VY R F TV 27 FORTEOR TR
LS _

52k
ATEL LI SRADAY Y FORETTMISATHEAMATES
1t zv

AT L AIE, R EILT 4 TLYBRENH > T2 FE%KH»H B4
BTHDB, R)VELTA XL HEH 5, REOFEMEFNNBAZTHLEI N
ANEFTICA—FRERITTE290TES, T, BOEENHDIH 5, FEK
LAY Y FOBS®RN 7S RICRLTEEBNIEDL S, TORH. 7’0753
SUBENRELVWHIBAENSENL, RYELT 4 XL, BFICEWREZ X
4TV MEADARETHELE>TLRLY,

3.747Vx7 bEmEREWT -9

Haskell X ML ¥ \\ > BB ZBTlE. BHEDOEKF (constructon)d™ 5 7% 548
KT — 9 8 (algebraic data type) s ERXT X %, KRBT — IR EEBRT 58
MRFE2. A7V27 MEAMZENI7 S AITHEET 2 BAid, KRS
BL7 PRV 7SACHNRGITHYT 2MELEF-> TS, B, ¥
IRBRFOSNEEZITRY ., FLEFUVHEINZI— R —2 2y F T
&Y, ATV PORTHOEBRFTESE %,

A7V MERATEN I SR AR ZENREKN T — I ROEXFDEW
X, ERMENFRTH S, REHT— 9L, BHEOERFICH L VEKREE
ML TV DIEETRERL D, BHEOREICH LWEBRF2EMT S IdTER



Vo (BIZISEAALDORET—FRTH S ) R bRUZH L WEXRTF 240
LBMTBZrIETERL, )ﬁr7%zu%ﬁmﬁ&(x7/F)éﬁLw
FT=98 (J5R) ICEHETHZYETELED. BHENT—F8 (75 R) I
FLWEAK (VY R) 23T 52113T %7& W, (B AL, Java DEAAIA
HNDT ZRATHS String 7 7RI, FHILWAY Y REENSIEBIMT S XIET
R0, )

BISRE, ARESEIA TV 27 MERERE LR L HBENIERE (BBFN
MBI LVWR LS| L TGEmY %) 2/5T 5484 HH5VEA TV
7 MMERZEOHNWRE LA TETHERT MHMELEEALSHI LI TE
%O

3 8IS RS T4 T

A7V MERAEETIE., HERA—/—IJ 55 AT BI75AIBT 54
TV M, —ODOERIRANLEY, —o0a> T F—IlFrdHzYT S
2N TES, Lo L, Haskell Tk, B1A L Integer ¥ Char ¥ [Integer] |
TRTShow 7 ZRIZBT %4, TNL5—DONY A MIFLHBHILIETER
W, 2F Y, RDIIBREHOBEHESDERL2ED ) A MIRMIFTERL

-- ERICIEBAAD [1,a’,01,4,711 D EMITFRETHRDT
-- £{K®D impossible HETIFTAA

impossible :: [String] -- Z(EL\H 7L

impossible = map show [1,'a’,[1,4,7]]

LA L. Show MIFE. String ICEBR L EFERENHOMNETRVDEL S, RO &
IR ARG OERT B EHTE B,

possible :: [String]
possible = [show 1, show 'a’, show [1,4,7]]

LY MRl LT, ROLHILGRISREEZ 5,

class C a where
foo :: a -> Int -> Bool
bar :: a -> a
baz :: a -> Char -> a

SHUISHL T, ROLI LR EHEAREE L L LTS S,

data T = T (Int -> Bool) -- foo DAL|ZNHIIS
T -— bar OEIZHTIE
(Char -> T) -- baz DEITHE

instance C T where

foo (Tfgh)n=+Ffn
bar (T fgh) =g
baz (T fgh) c=hc

toT :: Ca=>a ->
toT a = T (foo a) (toT (bar a)) (\ ¢ -> toT (baz a c))



BRFTD3IODEKRKEENR, Int -> Bool, T, Char -> T, TNEMN foo
:: Ca=>a->1Int -> Bool,bar :: Ca=>a ->gabaz :: Ca=>a -> Char
>l LTWS, THREVDEOFOUERa *BFNORTICESZ 5,

CHDLE, aNCHDAVRIVROBEEF SR LT, a ¥ toT a :: T, foo,
bar,baz 12X LT, YMNIELLIIIRAE S, T 512, ab cHFTRTChH-
YRIVREEH, B BBICE L TWARY LTH, toT a toT b, toT c ld ¥t
TRTHY., —DDYRMIFLHEILHNTES,

—RAIIB I SZADZEAY Y FOBRIZ, WEZORERK a»3I1Ke LT1ERELT
BN, 2ERLEIBENZVORSIF—RYENR YL L THEANSDIEEHE W—I
DB TRY toTEARD L H R ERENR ¥ TIREAKEEET 52 LA TE,
THUEA TV NITOA TV b ELIRSEVEL, BE—nRAn
T—oNaA>TF—ITFLHB2HTESE, TOFEITOVTIE, £FE IR
[4] 1S3 L WEEAD S B,

39 (%) BISROMEA

R 7 RV 7% 0F<LAMILLAERISIEDN, WO DBELED
o> TW5,

eIk VWIS —AyEe—Y

ISR S—Avt—IUrbhrY I\, TEEZFEZFHLIS—IR LR
W, EWVWIARENH D, BESER[S5] WL OB EIFLEN TV S,

BEBR Y (ambiguity)
BIZIE, RDELARISRAEENHD LT B,

class Show a where

show :: a -> String
class Read a where
read :: String -> a

CHEBZDTLTC. ROLIRBEEE2zERT 5,

foo x = show (read x)

COBEEDEIL. foo :: (Show a, Read a) => String -> String ¥ 72 %, #!Z
BanBid, > 0ABIILHIBENLZVOT, BIERTRETEI R, (Thb
LR THS, ) THRLRDTATSLDL I,

foo x = show (read x :: Integer)

aNEHRL R E 2 —HHBARLEITNIEERNEZ SR E->TLE S, (C
Q7 SLNERIBEZTIKRBET A2 LICRY, [EFLHEW, )

H 184 HFR (monomorphism restriction)



rlig, (REEIZEAR) TEAHEE TR UL HARHLRAEZ STV
RWERRETIZ, > 0EBICENSIBERIEI—MRILLERV) LW, WX
NTAERGHRNOZrTH 5,

BIZIE, ROLIGEBEZEZ 5,

=> [b] > a
0
1 + genericlLength xs

genericlLength :: Num
genericLength []
genericLength (_:xs)

In o

genericlLength FA%IE S 4 75 ) —BED length :: [b]l -> Int R LRALE
EFHFOEKSLEY, RYEOERNL Y —REINTW S,

COBEBEMALT, ROLIRANEEET S,

let v = genericlLength [1,2,3,4]
in (v,v)

BARMHIFRA Y |7 4L, Dictionary-Passing Style Z#t (1iR) #1745 ¢, L
DRILRDL S ICEB-INS,
\ d1 d2 -> let v' d = genericlLength’ d [1,2,3,4]

in (v' d1, v' d2)

T % ¥ genericLength (0 DPS Z#ENEEK) »2 EFUEHIN, ALY R b
NDEIDHBELX* 2ETR->TLEI L WVIERI LN S, HAEAMHRND
¥ TlE, RO LS DPS BN 5,

\ d -> let v = genericLength’ d [1,2,3,4]
in (v, v)

LAL. 2NIHFBE. 2OoO0vOHEREZHNOBTERT S LITTER,

3.10 (%) Dictionary-Passing StyleZ i

22H51E, Haskell B2 S 252 DL HICTEE L TWS0 %8BT 5, (&
L. 2OLI)LEEEES Haskell DAFICED SN TV EhIFTIER WV, §
CETHRLKELNBZEEFZND—HITH S, )

ISRABE AVAIVAEERHPINLR - EFHOBEERIL. 2> /31 LEFIC
EFNLEAVEVEROBARC T —INDERICEIRL SN,

I ISREERAVY FEBRRIE DL HIRBNEZT L 778 —NER
BRI NS, BlAILEq 75 RDIBE.

type Eq’' a =

eq' :: Eq’ a > (a -> a -> Bool)

eq' =\ (e, ) > e -- (=) ICHET B
ne' :: Eq’ a -> (a -> a -> Bool)

ne’ =\ (,, n) ->n - (/=) IR S



CHEQ aBDLI ATV ME—RRIC (method
dictionary) Y™ lINn 3,

AR VRAEEREKRN LR EROBEA 7V 27 FOERICEIRINS,
Bl Z 1L, instance Eq Pirection IZRD L H 1%k B,
egbirectionbic :: Eq’' DPirection

egPirectionPic = (egPirection, \ a b -> not (a ‘egPirection‘ b);
where North ‘eqgbirection‘ North = True

South ‘egbirection' South = True
West ‘eqgbirection' West = True
East ‘eqgPirection‘' East = True

‘egbirection' _ = False

eqTreebic :: Eq' a -> Eq' (Tree a)
eqTreePic (egA, _) = (eqTree, \ a b -> not (eqTree a b))
where Empty ‘eqTree‘ Empty = True
Branch 11 n1 r1 ‘eqTree‘' Branch 12 n2 r2
= 11 ‘eqTree‘ 12 && n1 ‘egA‘' n2 && r1 ‘eqTree‘ r2
‘eqTree’ = False

ZLTRISZAEFES>TWVWSE (- => -~ WHBEHED) BRoEHRIE,. 3>
IAIIBFITRDE S ITHEA 7V 27 b (Eq' a®) ZEMN3IEKE T 58%K0
ERIEIHAONTWS, 23 Y, AEISHEERIL 5,

member’ :: -> a -> [a] -> Bool

member' d x [] = False
member’' d x (y:ys) = eq’ d x y || member' d x ys

subset' :: -> [a] -> [a]l —> Bool
subset’ d xs ys = all (\ x -> member’' d x ys) xs

CTHNSDEEOTHEULISROL I ICBIZIS U TEARNLREHEEL TV N2 E
INBEIZEITELILNS,

member North [North, South, West]

~ member’ North [North, South, West]
subset [North, South] [North, South, West]
~ subset’ [North, South] [North, South, West]

Sy wEEFHA (Dictionary-Passing Style Z#2) 1 Haskell Tlda > /31 L
FORBREFICBBNITRDOND, 2FY TFRY 7SHORTHNIR
M. HEAF TV boPHSHKERYEL. TNERETSLIFICR
%, B9 5.1, $NFREEIEREBRTHRRTE S (L LaBERI L 0T
BB E LR >TLEITRERIIH S, ), EE9IC (D F Y RITEFID) AV
YREHELTWAELDICRA T, ERICIEENIC (22 /31 LEFIC) 1TXAY
DB LIEBHIEAL TV S,

R 3.10.1 JRD L H ITEZR T LTV S EAE Lookup:

data Maybe a = Just a i Nothing

lookup :: Eq a => a -> [(a, b)] -> Maybe b
Llookup x ((n,v):rest) = if n==x then Just v else lookup x rest
Lookup x [] = Nothing



(lookup IIIFES A 75 ) —ICEREADEABKTH S, ) O Dictionary-Passing
Style Z#24% DO Lookup:

lookupb :: Eq’ a -> a -> [(a, b)] -> Maybe b

e, HlAIEL. lookup 1 [(1,2),(4,7)] ¥ lookupd eqIntbic 1 [(1,2),
4,701 OfEH. H 5\ Lookup 1.1 [(1.4,0.1),(4.2,6.9)1 ¥ lookupd
egboublebic 1.1 [(1.4,0.1),(4.2,6.9)] DL R C1EIC% %, (eqIntbic,
eqboublepic BB THEERT %, )

3.11 (%%—) 1‘&0)2—7‘/17 |\j:b \:Im:lL 2\ T

—RE ATV L7 FMEREETH, VW TWE" A Y Yy REEIHRT 5T -
IER/HITET. HVRELZERL VB ELLNS, DF Y, "BNL"5H
BMETHS, LHrL. BEOBMILASIFRYLTTIRAEL, £7Y 27 M
MY EHICE>TWEZ NSV RS, 2FY, EF TV T7 075
ZKﬁET%?—?%ﬁN®ﬁ4>7—%ﬁoTVT 75xuﬂm¢%?—
IHEENAY Y FOBHEELETATVWR LW HIFEENS Smalltalk ® X Vv R
L ORED LKL, BlIAILSESHE [6] DE 6 EL‘;EEE**L’(&\

—H. REWNT—9BDIBEIT. AV Yy FEZICHEYT 2L DI RBERICHHE
LTWaHrblih 3,

JavaScript I3, 7 5 X Tl3% < (prototype) ¥ W\ I & ICETL
7V MEATEALTWS, (B5RAII70 94 THARERMICLED
cEEIE Self tEEETH S, ) JavaScript D AV v Rt L nHfa &4 1354
XHER[7] DE 6 BB H S, =72 L. BEAD JavaScript 1$7 T X HIFY At
W3,

Common Lisp?d# 73 = 7 ME@HLER (CLOS) % EA Y v F (multi-
method) ¥ E->T. D EZ< DA TV 7 MEASHELER Y., 2 DU LD/
FA=F =D (75R) ITL->TRBFEIZFHI AV Y FOREERET 51+
MAEEH-TWS

M 3.11.1 EB0A 7Y 27 MEREEE (Smalltalk [6], CLOS, JavaScript [7], C++
Java [8], Python, Ruby 7% £) TENHRECHAN LD L S ITEEINT W SH:
&,

312 F ¥ &

7S5 214, Haskell T7 Rk 7 %2 9EEICT 52700 EBATH S, BF
DEBEHELWT—IRIHIRT 570D HHAATLH B, 2>/31ILEIZE
FEREEBANDEBRNITRONDINT, ETEHNIXMIIFLALEI LR, L
L. PHYITK WIS — Ay E—Ih YOREIIE> T\ 3,

313 IS5 ICE LMY VWADLEDIC...



XEK [N, BISADT7ATTERMIBNLER/ITH S, X@k[2] 1d. H
£ Haskell DB 75 2 %8 L <HBAL TV 5, @k [3] l&. Haskell » (B2 =
BT 8L E2ED) iz, BRI Haskell @ 7075 4% AV TELH
LTW5%, XEh[4]ld. A7V 7 MEREEBEDH T I9A4 TLREDHIRE. B
BAUZEORMBATRLI-HDOFEEREL TS, XEK[5]1E. BI7F52ma
S—AYyE—VDREES Y HBEICOVWTHLLHARTWS,

1. Philip Wadler and Stephen Blott, "How to make ad-hoc polymorphism les:
ad-hoc” Conference Record of the Sixteenth Annual ACM Symposium on
Principles of Programming Languages, pp. 60-73, 1988 % 10 A

2. Cordelia Hall, Kevin Hammond, Simon Peyton Jones and Philip Wadler,
“Type Classes in Haskell” ACM Transactions on Programming Languages
and Systems 18 % 2 5, pp. 109-138, 1996 &F

3. Mark P. Jones, “Typing Haskell in Haskell”
http://www.cse.ogi.edu/~mpj/thih/, 2000 & 11 A

4. Martin Ordersky, “Objects and Subtyping in a Functional Perspective” IBM
Research Report RC 16423, 1991 &£ 1 A

5. Bastiaan Heeren and Jurriaan Hage, “Type Class Directives” Seventh
International Symposium on Practical Aspects of Declarative Languages
(LNCS 3350), pp.253-267, 2005 £ 1 A

6. Mark Guzdial and Kim Rose #&. #LE#H 3R "Squeak NFIBED 5K 4
ko5 I IRIE, 2003F 3 A EEM

7. X% ¥ T \P9 JavaScripty 2001 % 8 A ASCII

8. Tim Lindholm and Frank Yellin &, #t #% R Tava RFE~ > > 114k E
2Ry 2001 E5 A E7Y>Y - TFalr—var
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