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2.

Bt o5 e LY, BEEERL TROBBORYEL L
Y., EEE—ROBLLTEI LN TES ( , higher-order
function) .
(JavaScript, Python % L' X tER % ¥) TNTWSE, 2F Y,
IR LEEIC (BITT BH010) RIS —2REINS,
4. %487 (polymorphic type) 2 ¥ 2 ric LY., SAAKOSVEKEERT
52N TE3,
AIHESR (type inference) 12 Y,
W53,

(IFrArmigs) F7arsssbicils
ECHRBIIR W, F/. RIS (typeclass) B &, B X T LHNRKEL

R EE)T — 9 B (algebraic data type) Y V) 2 —HF—FHRNT— IR EE
BETHT e TE S,

REBYT— 9B LT/ — > < F > 7 (pattern matching) |2 & %35
ERTTREEERT S22 LOTE S,
8. R i
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(side effect) lZ7e Ve NEAPEBNEBR IR EDHREDLE
Y¥ULTERBRINS, 20k, 7a75LnRERREYOEEICET S
EEN), LVBEHIIR S,
9. 3BIEZT{H (lazy evaluation) ¥R L. 7 5 7 f#9 (graph reduction) 12 & -
TEITIN5,
—AR ISR EEIIRSNEICELTVWS, bE34A, MEAKREE
NDTaTSICTICFAT S LLTAETHS, Ll
Tarss I IEEYE
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=35

Haskell 2% ¥ L T2 2 Tld Haskell Platform #fIA T % 2 £ IZ§ %, Haskell
Platform & Haskell 232 % ¢ GHC (Glasgow Haskell Compiler (Guarded Horn
Clauses t WH @B TR IS5 3I> 7
AN Y =L - 54T 5 —

[=N-1=]

REaADhEMIIMALZLDOTH S,
https:

YR CBEXFRLY, AOBEFRE RV, )
GHC |3 Haskell DREBRZRNDEE LOIZE (F777 bRI>F—FK) Th3,
Haskell Platform &,
— LT BN TES,

www.haskell.org/platform/# 64 > X b
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T LnuxBREDEZDR—LR=IDEA >R b=ILTEHZEHNTES,

22GHCina~<w> K

GHCIE, < nTa 75 LnEEARTHY . gecc DL HITETHTRERATE S
T35/ yFa>2/845— (ghe) BXTOPRIZEINTWVWS, 22Tk, TOHT
WERDNIE R TH S GHCi (ghei) DEREZ AT 5,

GHCi *&2817 % ¢,
Prelude>

NEIARTarTIHRETRING, (FarThER—Yaritd->TERS
BENH 5, ) 2oTar TS5 av Y REAATSEIICL>T, 774
s Tarsstra—RL, AEHET L2 TE 3,

GHCima= > FIZIZRDE IR0 H 5,

aw> R %Té B
i

: load file 11 file xa—F¥ 3%,
:also file ta file #i&fno— K§ 3,
:reload T WUAETICG—KFLEZ77A4 L) )a— KT 5,
:type expr it expr D ELRRT %,
ed e | FaLorU-tZET S,
directory

command® 2= RF7a> 7 MELTETT
: ! command %,

Bl: :1cd, :!dir, :!start. Y
:? ~NVTEERT B,
:main :ma main A *ETT 3
tquit 1q GHC 2827 ¥ 5%,

T, BITKNEANAT Y, ZOXEHEL TZORREEHT 5,

Prelude> 1 + 2
3

(COTHFRAPEOEFTHITIE, 3DLHIEHKRIZESTWVWBY ANV IT A
DEHAT, NI 2—FDANATH B, BELEL FE, Ctrl-c THhErT*
%, )

Haskell D 70 7S5 LY —X 7 74 ILIZILAE EWHIRFRF X O 5,

2.3 Haskell D 7’u 7' s Ln &K

Haskell mfE#%ZE |4 https: //www.haskell.org/ NS5ANFTEZENTE
%, UTTIE, Haskell DR EERB L L 22 BNT 5,

THNEE
Haskell Tldfhn 7075 3 > V@R, ZREES L TRFEIRNICEA%E

DB EHTES, L. CTBROLILHLBIBLELY ., BB —E
EETH5LXNEERASILR>RTERY (BIERHANITER W) o
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EHEDNDEEILROETITER S,
EHE = X

BHROER*IrHTEETLBIIRDERICK S,

{
o C I O
THE, - %,
EMa . - T,

}

2FY, WEE "L Ty (TL—=R) THA. ;0 (E3Iaoy) TRY
5, =L, 7L—Rrt3I20VI3ENIBEEBTE, UTHOTO IS4
BITHRAMY L TEET 5, BEEOFEMY FHFIIAETHBAT %,

ERBICRCEEBLRALLICTLI 7Ry b, EF, T, (P¥¥—2R2

7) pMEALBIEL, g (ﬂﬁth74—ﬁ LEHIZNTES, 7ILT7 7
Ry POARXZFZUENNXZFIIRJNT S, L, BEOEHLITIXFE (&

7)@—X37)#bﬁi%%%b%%oﬁX%#b%i%Zwu\kT%ﬁ
THERFOLANAWVS

VA=A IN

Haskell D 7’0 7S LI EY 2 —ILDEST. 12NDEY 2 —ILIZEANIZIZHE
BOEBNODES ORI

module P a1—J)L4%E where

EWAINY T —BYEOFEERATHS, 2FY, AToLHILhtTH
60

module EZa1—JLA where {

%;&%l - _tll
%%&%2 _t21
THE, - %,

}

EELEROEZOMIC, inport BEXPHNEE, BI S RBENEELR L E
ELZUHTES, INSIOVTIRRT 2, BE. 12077111120
EVa—-ILERERT S,

Module €Y 2 — /L% where) NDEHL BT 5 ¥ Main ¥V ZLRIDEY
A—ILDERYBIRING, 7L—XREI20 LS NIBEERINGD
T, - L LEEAIES. Haskell D 7075 LIREIROL I ERE LTV
5Zrilk 3,

g;&%l = :_Ctl
THE, - 3,
o
B &

RI#E 2 28 Haskell X 13 p.3



MEBTERT S EE, R3I1EE "= OEDITENT,

1 trivial x = x
2 twice x =2 * x
3 foo x vy =2 * x +y

NEHIITELZ N TES, A trivial CHEEK twice NIFEIL, x 5% B
B foo NIFAEIL x ¥ y R TH %,

NSk, Ci s,

1 int trivial (int x) { return x; }
2 int twice(int x) { return 2 * x; }
3 int foo(int x, int y) { return 2 * x + y; }

WO BEEICHEUT B, (Haskell TIE %, v 4% int B WA HIBRITR WA, CT
WEZOLSITBOFHROLVEREERT S22 LETERVWOT, FEL int
AL TW3, )

WEAPEHENEEFIE. CX Java L HBADL DS WA, Y HERRECER S
bNLHb, B0 3LBIR SRR THAT %,

BEnBER (FHL) 1E "twice 2" X “foo 3 4" DL I AR EIKEZE
BTRY > TERTELL LI THS, (ZOEIEZNTN, 42 101I%3) B
EORZENOEXC CERBREDLHIFIRKICATENE DT EHL BTV, B E
ALRENDIEEZELXPART 57012 "foo (twice 2) (trivial 3)"DL I
AFEMEERATSE2IEITES, (CofEIE 111205, )

Q231 RDELH)LEABEERL L,

1.3/5LT1 %3 <% bar
2.3 %9 2% cube

SLTR

Haskell Tld., ZRTORVERERTNIZSLIR LW T L FEHE (\-calculus)
ICERT BEEERAVS,

Ty Ny I725vyva) (EL, BRERETRLIELIEA~Y—7 Ty,
12 ->TLEI) OHLIURIBEZEATREY > TERTESE, TOhHL
ST D THEBAREROREEL, AL "\ xy > 2 * x + y"
iE. 20038 x, v 2FITRY, x D 2B yDFERTEARTHS, 5465
RIEZEAHK (HEVIIEZEK) 129,

(SLFHELIE, ™\ oRbYIZ T\, 2. T, (EVFF) ofkbYic
T>y (70—, YD) tAVER0ER S, )

LREH S, RFIEDZAETIE (Haskell DR F B OHMANHE N, D EE L
ELRWRY) BRICERZ U TES, HIZE "\ xy -> 2 * x + y" ¥
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"\ dog cat -> 2 * dog + cat" IR CAKEERT. TOLILERLENA
138 A % o Z# (alpha conversion) £ E 9,

LROMEERL, KOS LTREF>LERL E 1 < EETH S,

1 trivial \ x -> x

2 twice =\ x -=> 2 * x
3 foo =\ xy -—>2 *x +y
SLTANH

T\ x > x —Z2HUEx LVWIHIFIEERITIR->T, x2ZNFFRTD
T, EHEEHKEEL TV 3,

C 7 513,
1 int trivial (int x) { return x; }
W B trivial ISHAHT %,
2\ xy => x— ZHUE, x Ly EWIHFEESTRY ., x 2RTEKT
Hb, COITETIR
1 int baz(int x, int y) { return x; }

EINS 25 8O baz ITHET 5,

Haskell I$ %51 BEK AR ERIEAR L ERA—RT %, 2FY. \ x y ->
o\ x > (\y > x) CAETHS, 2HnLHIT. 5|1 KEKREZ"EHEKzE
RYER Y LTRBETE2 %, Y¥E9. A1) — (Curry) l&, &FL%
¥I2RIPEE Haskell B. Curry (1900-1982) D& IZ B AT W 5,

A\ x > (\ v -> x) ELTR3IFE., L, x EWIHISIEEZITERY . \
y > x EVWOBABETRITEARTHS, T LT\ y > x EWH BRI, v &
WIHBIEERITIRY., (INEEBL ) x 2 RITEARTHS, 2FY. A&k
T EMEEHETH 5,

3\ fx >f (fx) —BERIfErT—9x%2FTBR->T, £ xI22H
HRAT2EBTH 5,

Q2.3.2 ¥ bar, cube . "E#H = SLEAKX"OEATERL L,

b 5V
Haskell ® 3 X > MZIE 2 29 =60%H %,
* Wit (—1Fa4x>bh)

. ewi ot (BEITaAATH)

24 AANABNDT— IR REF
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ARG T-IMCRET

Haskell TIZEAE (Bool) . EH (Int, Integer—Int EIE (BFR) HBE
DEH, Integer FEBRBE (AT —0FTRY., W S5TEMBEEARELCL
BZepTES, )OEE) | FE/NEAE (Float, Double) . XF

(Char) RYIREAANZNDT—IRY LTHEIN TV S, Bool B 575
LI True ¥ False T#H 'Y . Integer, Float, Double, Char B ¥rm ) 575
DAL CEELIZIERMK (12,3.14, 'x' BY) ThHb, (0.2n0 WA
BTERWiY, Mo\VWAEERIEH S, )

INLSDT—IRICH L TEMEAALZOBEBCEEF IV 20RABEINTWY
%, Lisp e E LY. BHEEFO T+5, -5, Txy YW 1 + 2 =
3OLHICEENPERETAVS, (Lspld (+ 1 (x 2 3)) DLHIRHEE
ETELS )

if ~ then ~ else AVMAALTHEINT VS, ROETHW 3,
if ®; then H, else ;3

Ak Bool BWTHRIFNIER ST, Ry X3 A LR TR IFNIER SR, Rqp®
True M ¥ FIIX,, False DY FIER3L LTFHBINS, BH, BTHLCE
BAY %4%. if ~ then ~ else Rld. Haskell TISHHRLTEIEEZ LB L T 24
BHEATIEG V., AFDOEBES 2T 2B8E0BAREERT S LLTRETH 5,

EEEBSEEF ==, , T<y, T<=) R¥Y, ®WEEEF Tscy, ||s & C* Java
rRLCLTH %,
ROFILFESE (factorial) DEAED Haskell THOEZTH %,

1 fact n = if n == 0 then 1 else n * fact (n - 1)

BEER IO AL PERENVEREF LY D o TN,
fact (n - 1) & fact n - 1 ¥ELZvIZTER\V, £FL

DNDEKIZHE->TLE ), #lIn * (fact (n - 1)) DIMUNFEIMIL L ER
W

nH. ZofloL 3 IcEEIL EHTDHIULHNTETHS, 2FY., EX
NEAICBDBE*ERATIIENTES, BRWERICENL SCE2ERT
58BN,

R 2.4.1 fact 100%3E L TH L,

(RR) A—F

A= Rew->T, REIBOLEVDEZIZ Ty 2FF, TOHLITEFHFAEELC
endikd, A—FE (7 X =FL) ohit) BERELNSZ eH
EXk5, Z0HE £ (£) OF- PO S RJREXNEFTML. Bl > =ERD
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=) VAL EFTMT 2, H—FEES Y, LED factDERISRDLH ICE
L ZeHndHks,

1
n * fact (n - 1)

1 fact n | n ==
2 | otherwise

8. otherwise ld TZMNUSMI, L WA BEKRED, BES A TS5 ) —THIC
Truet EBEINTWBERTH S,

Q24.2 7 1K+ v FHE3
{an =1 (n=0,1)

an = apatap-1 (n>2)
RHETLIEK fib * WRZAUETEMALBRT) BEHEdL, =L L.
fib 0 = 1,fib 1 = 1, fib 2 = 2,fib 3 = 3,fib 4 = 5, fib 5 = §,
TH3, (HrTRALHELBRYERT I LDORW, HEOBRVEENMLES D
BT %, )

FE ERTE-> TNERNREELE S, BECrl-c TLEHBE e TES,

Y2 b

DR MRHBAEALDT— IR LTRAEINTVWS, YA PLIIBRIZEL
WEF—9DEVTHSB, ') R MILEFEEIIC Scheme % XD Lisp RN ZENIEE
Yt$57—9BTHY. Haskell TLEBERSA4 75 —HEEIFrAEINTY
%o

JZRE, 2 (KH) YRS  rarR(cons) Y FIENBEEF T 4 H5
BRINE, 2D22% ') X FOEKT (constructor) £ .3, BXFIE. 54
LCNESIEEITIL—TILT, RUT BN T 244135,

e YL ([]) WXFRYVENYRFTH 5,

e 2R (:) WAARS Y FYLTEINEYRFDEBEIZEARST VR
Y LTEINSZERMFITMALY AN 2RTEEFTH S,

Fre Ty 12 THsd, 2FY, 1:2:[1 X 1:(2:[]) DT rEXRT,

YZLDYFIL0REL LT, BEE T, (I>7) TRY) - TEN,
e TELRALAEIN TS, (Python X° JavaScript & IZIXR Uitk
EE->TWS, ) BlAIE [1,2,3,4] 1 1:2:3:4:[] DT TH 5,

Q243® [1,2,31 £ @ [[1,2],[3,411 & ":y ¥ T[1s (CAFEMLE
BIV7IL) FUTEREL,
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JRMBRIENRSA I =% FHORTHE, 2FY. VAIDBEDEE /IS5 A
—9—r¥3%, BEOEY Integer BDIFE., TN X bORIL

B, ZROBAH Double HNDIFE Y X FnRIIT BAYrEIRINS,
ZMNZ 1 list of integer, list of double ¥ 3Ed0. BOEGZERIEET S X b
(NFEYZFTR YR BERTERY, 2FY. [2,'a',[2]] LD
BRAFBRIS—ri 3,

String® ¥ type BEE

Haskell DXX=F%| (String) BMIIERIXFN Y X PR L TEINTVWS, D
ESUIN

type String = [Char]
DEHIITERINT VS, 22T,
type E% = &

IBDFNE (typealias) 2EET 3HATH S, LOBINFE string L\ D
BZHY. [Char] EWIHIRDOBLLR S, BMAERIANFEN ST B8N F Thely
LR 57\,

Q2.4.4 QD [False,True] DB Y@ ["Kagawa", "University"] DB+ &
Lj‘o

BRA > 5 -2k

YR bE, BYREEFRAVWEE (JA8RA > 9 —3ikh. box-pointer 3B3k) T&ET
2ehHB, Bl ROLIITEBRINEY R FDIFE,

1 xs0 = []

2 xsl = 1:xs0
3 xs2 = 2:xs1
4 xs3 = 3:x82

w
\ 4
N
=

120 Ty ¥ 2BOEAHOELN DR -5 (IR EIL) "DRPTE

T BOFHIE, 1, 2, 3RCEOE OB NOXREELRETHS, (FOFIC
HOENEBTEANB T LIERV, BIAEALRVEWVWSIZEERY, ) =
YR MIRHRESIVTET,

R | ®mEA>s—mE |
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V4

Fr. [[1,21,103,411 EWHIYRbDY R ML

A 4

A4 A4

1| 1 2 3 4

YWHRRA VI - ENELDRVERTERINS,
Q245 RDY R FERRA > I —ETET,

. [0]

. [2,3,5,7,11]
(1]
[r11,102,3,41,1011
teeyl, 01, 0ee11ld

GEESCI SR

(B8%E) VA2 CEZEOHERL LTERT DL LRDELH IR S, (Haskell
ISR @O HZ DT, ERIZL IV LEM LT - IBENILEITR S, )
struct list {
int head;

1
2
3 struct list* tail;
4 };

5

6

typedef struct list* list;

2D list LWIHBIEARIE, head ¥ tail XV 2 DDA IN—%FD, T
DI tail BRAEFRINTVWERADKRA > I —BTHSB, F/ list LW
IBIL, typedef EEICL > T, struct list* ¥WHBDFLLY L TER
INB, (FERA DY —ETREIIR>TVWB LIS, CERTRRA>Y
- LTEINS, )

T, EYVRMICEETILEE., ERNULL THRINS,
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CEEZTYRAMEEIBEIL. malloc TEIY Y THEAEY—% D free &7
I EREMIFRIFILN TRV, Haskell CAOBABKBEETIITIEH LW
IEBEAHDEN T TR free LK TH, TBITR AT —4EHIE
BEICERINDS Z LT > TV 5,

|

f8 (tuple) LFEARAADF— IR Y LTREINTV S, MISERE 7, (2
>R) TR THER, (" ")" THATET. XY X bDIFELERY,
BROBNPR—THIREBIIR WV, (1,'a") LWIRORIL
Y&RIEIING, £/, (2,'b',[3]) EWIRDOEIZ

Y RIEIND (EED Haskell TlE, BI752
(typeclass) ¥ WIHI LD EBRT 570, TNSORIEH IV LEMLELH
2, BlAIE, (1,'a") IF. AHBIE Num t => (t, Char) tWIHEREHF-D,
SITRBISZA0HMAIEEIT T, ERLY LEMELAR (BRI TILIE
Integer, FE/NEAE ') T 5 LIL Double) 2¥BNLTWVWSE, b, ISR
FFETLITCEHREEZORHICHAR LAV L2 HRET 2, (BERETS2
sk Y i, ) )

Q2.4.6 ROADENIAH ?

D (False,"Hello") @ ('X', ("Aloha",False))

O EWIHEENEFOENBLH S, 2=V b (unihrFIEN3, () oBEH ()
rEREL, 2=y b RPN, CEED voidBOLILEVNEET 5,

R%R

AEOBIE T->, tWwWHIERT (70— &d) %> T, Integer —>
Char DL HICREINS, 21, FIBOES Integer TRYEDRH
Char DEARNBTH S, T->, 1 TH%, 2%Y. Bool -> Bool -
> Bool ¥\ EIZ YBRIREN S, Haskell Tld
LA T AR ETRIBEAK L TERRTS (ZnZext"A—" v

3) DT, TOLIITHELTELLIIINERNTH 5,

SR

Integer ¥ Char DL I IR ERDELRTEIL T AXEN 64T S, —H, a X
b DL ITIXFTHE 2HRNFHOROPIENSHBE. TNLHE (type
variable) Th %, SNSOBZTHIIFERA TS L S, LY EKHLRRICE I
ABZEDNTES, FlZIE. [a] -> [b] -> [(a,b)] ¥ W) BEHFSHEEK
l¥. [Char] -> [Integer] -> [(Char, Integer)] rWIHBEEHORK
r LTERALTHERBWL, [String] -> [Integer -> Integer] ->
[(String, Integer -> Integer)] ¥ LTEALTEL R,

CoLHIREREEDRE (polymorphic type) ¥ \* 9, Haskell l&
rHICHBREHTRENL T OIS IV ITZETH S,
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h, EHEOBETOITSLFICARLEVIES T::) WIS EE-> T,
THE . B

YEEL, Bl trivial ¥ fact DB ZEARL THE T VIBEIE.

1 trivial :: a -> a

2 trivial x = x

3

4 fact :: Integer -> Integer

5 fact n = if n == 0 then 1 else n * fact (n - 1)

NEHITEL, FELARE, ZECEROBIRI 70757 —0HARLRT
H. Haskell REBZIHERL T<NB, ZHtiEAL%E (type inference) ¥
W

25 /19— 2w F>T

Haskell Tld. FAKEZRDRIIEDEDIC rwWiIbLnEENT, 31
DRI/ L TEERP W TR I I ENTETH S (—RWIC ERBE BT —
SOFEEIIHEZTICNE (%) »"EAL5LRIBENBETHY. 477V
7 MEAEEIE. T—F (7F5R) OEEN/EL T, LB (A VY F) 084
BWLIRIBENBETH S, )o /N9 —rld, KRHEIEIZE > TERLER
BERTF (M0 ®° T[], RY) D5DBERINZATH S,

1 fact 0 =1

2 fact n = n * fact (n - 1)

3

4 -- Prelude M length EIFEEL

5 myLength [] =0

6 myLength (x:xs) = 1 + myLength xs

Bgﬁ% /{)g_yll /QQ_Dlm = :_l'—tl
B N2—>, N2 —2, = R,

BEME S8—>, . KE—> = 3,

i LBFICIE, BABESO LA S ToIEIC, BEROESIKE/ I -2 rBE

L. Y FLEEZOADAHNFBINS, ZDHINFE. myLength DF|EH®

ZYZ L (1) ROWET1TEIBRING, —H. 1 2ULDEREHF DY R

P SIE2TEIRBIRIN, YR MDOEBEENIETE < ITREBIN, EY DY

2 MDOEE s ICREINS, (BH. myLength LITL A LR LB length
[a] —> Int P EESA TS5 —ICAEIN TV S, )

B, GHCR/RI =22 v F U 7T RTIDBEERIL TR TEH, BE
BLEEZHALRWAY, IV9> RS54 >F 7Y 3> -fwarn-incomplete-
patterns ¥{ET 22 TELEX*HTLIICT R 2 e TE S,

R =22y Fr 7T BEATELLZVERICE T, (F>9—237) 2
STERICKREBLET, ER/T L2229 TES, Bl nylength DIFE, x IE
BILTERAL TV VDT,

1 myLength ( :xs) = 1 + myLength xs
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YELZENTES,

RD case ~of KRB /F—22vF o TE21TR85, (RIY, T7L—Rre3
IOV IIBEERT S, )
case :T:to of {
/ﬁg_yl -> Etl;

,{/},_>2 -> it2;

NE—2, > K,
}

RoEFEL T, EASIEI/ I —SLBEL, XF—2liey FT 5% 5
ER B, 8T =2 T Y F TR SR N FNTNEESI NS,

Frif X then K, else K3 L WVWIRBLIRD case ~ of ANKIETIELE
REBZEHTHTETH S,

case I ; of { True -> X ,; False -> X3 }

Zoftlc, let X (BRR) XS LTRBREYEREERET 25 TH /9 —>
FELZ2HTES, Bl

\ (x,y) —> x
let (xs,ys) = unzip zs in xs ++ ys

RETH5, TDBFEE. NI—YF—BEOATHELFIITES, N9 —
IRy FLEWSIENE L oM NS — v i B,

B 251 Y X bPonfo, Hr KD SEH nySum myProd /39 —> < v F
ST RESTERY L, (ABFENEE sum, product I IBES A 75 —ITH
BINTWS, )

12522 DN5|# %, xs EFIFTERY., VX bxsh b x tELVWER%

1. V> B EBEICHENSE —DODERLITERYKRWAEY X b 2RTEK
deleteOne

2. T RTEYBWEY 2 FE2IRTEE deletenll

3. REICENEZ—DDBELITRYKRWAY X+ #IRT A deletelast
(reverse [TA W)

FINTNERLEL, 1,3 TRELVEENN—BRVEEIE, TERALY R
FEIRT LI ITEL,

B 2.5.3

1. EAEDN') XA bk [Bool] ¥ 2#HEYBEL LT, AKTEEKEAET S
%K fromBin :: [Bool] -> Integer ¥ E&HE L., AL,
fromBin [True,True] & 3. fromBin

[True,False, True,False] 1310 Il% %,

B2 b5 E— DX L HBBABS Y EITR 5,
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E> b R—4+—DA% (Horner'srule) 215, 23 Y. $ER

anT” + ap 12" 1+ ... +aix+ag %
(c..(anz+an1)z+...+a1)z+a) PIETHET 3, Hl2IE
fromBin [True,False,True,False] &

((1 X 2+0) X 2+1) X 24+ 0. fromBin

[True, True,False, True] & ((1 X 2+ 1) X 2+ 0) X24+1¥ie5
LI ICEHET 5,

2.EBEN' X [Bool] 2 2HBL R LT, HRT 2BKEHET
BA%{ fromBinRev :: [Bool] -> Integer *E&HEE L, /L. %
DR IZHIEICEBEIR SATWSULREY L, FlAIL,
fromBinRev [True, True,False,True] &

14+2x (1+2x (0+2x1)) =114 % 5,

BVRMERRXIDIBICEINALZZEACRL L, 2HEANER2ET S
A%t evalPoly :: [Double] -> Double -> Double ¥ E&HH &,
BlZE, [1,2,3,4] EWIYRME1+22+32%+42® t W5 %E
R B% L, evalbPoly [1,2,3,4] 10 DfEIE
14+2x10+3 x 10244 x 10° = 43211k 3,

254 Z8D) R+ xs EEBO SERANOBER £ 2XITRY., YA +b0E
BRI FBALABEROMEHET 2ME sunf :: [Double] ->
(Double -> Double) -> Double PEHETL,

2.6 RIS L BEEEA

TRTIIVITERNERE I LS HECEHBE IR TRET S LnfA

. TR7S5LnRENE (Ffftt) 2 EDORRIBHICLILVIEIZIH
%, (T LTHIAIECEETIE. ¢ = getchar(); EWVWIRAXHDH
S5 LTH, c DHIR% getchar() TEEWASZIITERY, FlZIL
Fc = getchar(); putchar(c); putchar(c);J &

foutchar (getchar ()); putchar (getchar());J EEB%RIER S, 0 F

V. BFNES "=, ¥ CEEDN =) BERI»ER S, )

22T, ZFOLOIBRBHROFE LT, 2500 XA MIEATIEENEETH S
CYmHEBAERY LTS, ToL ) RHEIBAIRBHELHBAT S Z 20 %0,

261 (188 #tRar=1la,=2a,1+1 (n>1) TERINZKID
—MBIE a, =2 — 1 TEINDZ L ERENRMEE AV TR L,

UToBILIFMEEERL TV B,

YR b % RET B reverse:

1 --— (++) |& Prelude ICE&EFH

2 (++) :: [a]l —> [a] —-> [al]

3 []1 ++ ys = ys -— (++)-(1)
4 (x:xs8) ++ ys = xX : (xS ++ ys) -— (++)-(2)
5

6 rev0 c: [a]l -> [a]

7 rev0 [] = [] -— rev0-(1)
8 revl (x:xs) = (rev0 xs) ++ [x] -— rev0-(2)
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EEnEETIE., 31D BB ZEERAA D DB =D IZ%h
ZHB, CE (++) DHEBIIEARTIVFDY R bORIICHHIT 3, )

ZITRDEAREREEZL D,

1 -- shunt [& reverse D##HBIE%L

2 shunt :: [a]l -> [a]l -> [a]

3 shunt ys [] = ys -— shunt-(1)

4 shunt ys (z:zs) = shunt (z:ys) zs -— shunt-(2)

5

6 -- reverse [ Prelude IZEHREFH

7 reverse :: [a]l -> [a] -— reverse- (1)

8 reverse xs = shunt [] Xxs -— reverse-(2)
2D reverse £\ ERKIL. FIED (el /1l Y S|

TYVRANERETEZDTHERIBL,

20D reverse ¥ revO DNFEMTHEIr—EHICE )Y, IRTHAER' X b
xs I LT

’ reverse xs = rev(0 xs

DY IO L EAATE B,

ZDEHITIE ROL D LB ER LA TNER,

’ shunt ys xs = (rev0 xs) ++ ys -—

TNE. HLTIHAT S (++) IKEAT 2 ERBEEOEAUL. ys 1T [] 2RAT
UL reverse xs = rev0 xs HVHBATE 5,

OB ERIL. IS T 2RMETIRAT 52 AT E 5,
End:iR

xs = [JDYE:

xs = z:zs DY E:
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262 3T RXRTOHAEMRY X bk xs IT2WVWT,
1.xs ++ [] = xs

2.xs ++ (ys ++ zs) = (xs ++ ys) ++ zs

PR ILDOT LR, xs BT BRMETHBL L, (LT (+4)- (1),
(++) - (2), BANEDREEEAR T 20 BATE L, )

FlZIE, (BIRnLS5%) AW ERLTOISLT, FARBELHIZELW
EHEICERIN S, LIOFAEELWHEINRALATRWVE, SFTH
5, LWIHIBEIL, BEN’CRMETH S I L 2EBATESHE LN,

27 HAR) R FREBEAK

ROLFIR) R MIHT 2EBHILLLAAINS, 24513 Prelude (B S 1
TS5 =) ILEREBEATH S,

IN5NY X NOEEENDS < ITEMEAKRTH 5.

SFEER L, ERESIRe LAY, BREZERLTRYELT 5L 0 LB
NZrTH5,

1l map :: (a -> b) -> [a] -> [Db]

2 map £ [] = 1]

3 map £ (x:xs) = f x : map f xs

4

5 zipWith :: (a => b -> ¢c) -> [a] -> [b] -> [c]

6 zipWith f (x:xs) (y:ys) = f x y : zipWith f xs ys
7 zipWith £ _ =[]

8
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9 take :: Int -> [a] -> [a]

10 take 0 =[]

11 take  [] =[]

12 take n (x:xs) = x : take (n - 1) xs

13

14 filter :: (a -> Bool) -> [a] -> [a]

15 filter p [] =[]

16 filter p (x:xs) = if p x then x : filter p xs
17 else filter p xs
18

19 iterate :: (a -> a) -> a -> [a]

20 iterate £ x = x : iterate £ (f x)

21

22 foldr :: (a -> b -> b) -> b -> [a] -> Db
23 foldr £ x [] = X

24 foldr £ x (y:ys) = £ y (foldr £ x ys)
25

26 foldl :: (a -> b -> a) -> a -> [b] -> a
27 foldl £ x [] = X

28 foldl £ x (y:ys) = foldl (f x vy) ys

29

30 concat :: [[al]l -> [a]

31 concat [] =[]

32 concat (xs:xss) = xs ++ concat xss

BlZ W map XY R FNBRERICA CLEAKETERAT 5,
map f [x1,%xp,..] ® [f x1, f x5,..]
Z D 2 5I1EKRAS zipWith TH %,

ZipWith £ [xllle‘“] [YIIYZlm] = [f X1 Yir £ X2 YZrm]

THI, take BYRPFDOWKOHPDEBENBEREZRY ET. filter KUY R b
DEDLFHEFLTELDETEINET 5, iterate | IXIE L H LD 553
B IERSR WA #4EKT S, foldr ¥ foldl BFNITNELEN LS
HFADEBTH 5,

foldr (\ x v => x ® vy) x [V1,Y2,V3r Ynl
= y1® (v2® (73® (.0 (yn®x) ..) )

foldl (\ x v => x @ y) X [Y1,Y2,Y3s VYnl
= (.. (((xQy1) Qyr) Qy3) @...) Dy,

7. concat TV RIMDYRAMNDRBREBER*EHTSH2LTT7Iv bR MIC
¥ 3,

concat [ [Xl,l'Xl,Zl“'] ’ [X2,1, X2,2,...] ’ [X3,1,X3,2,.4.] ,]

E>[X1’1,X1,2,...,X2,1,X2,2,...,X3,1,X3,2,...}
ETPI2FLDHDBEUTOLHIIR S,

map (\ x -> x * x) [1,3,2] =
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zipWith (\ x y -> x * vy) [3,2,4] [2,7,5] 2

filter odd [1,3,2] =

take 4 (iterate (\ x -> x * x) 2)

foldr (\ x vy -> x + 10 * y) 0 [2,3,5]

foldl (\ x yv -> 10 * x + y) 0 [2,3,5]

313|838

concat [[2,3,5],[0],[1,3]]

B 2.7.1 L2320 take DRI, YR FDRMO nBHNBEEEERY K< drop

Int -> [a] -> [a]l ¥WIASA TS —BEE»H 5. ZNrRELEE
* ¥ 2B mybrop ¥ EEE L, FlAIE. myDrop 2 [7,9,6,5,3] &
[6,5,3] TH 3,

2.8 B @A

Haskell DA BE ST B ETRVSA, #BFE2 T 4 (Rw2775—
be Z2—F (7)) TRAWZLISER) TR ZYICE-> T, PERET
ELZUNTES, THNIPMIRILICARIBVEIENMBENTH S, FlZ
& RO L S I Prelude TER I N7z zip DIFE.

1 zip :: [a]l -> [b] -> [(a,b)]
2 zip (a:as) (b:bs) = (a,b) : zip as bs
3 zip _ = [l

B¥IE zip [1,2] [3,4] DL IHIEREZEE< A, TNE [1,2)
‘zip' [3,4] YSIEORBIIEL N TES,

FEEETHWVWSEEFICNL T, infixl, infixr, infix ¥WHF—7—F
YE->TC. BEBMAYEEMEEDHD LN TES, = iIE. Prelude

(Haskell IZIZ LD 53 AT NEBES A TS —) TRIRDLIICEET
N3,

infixr
infixl
infixr
infixl
infixl
infixr
infix

infixr
infixr
infixl
infixr
infixr

AN * %
4

4

, /, “quot’, ‘rem , ‘div’, ‘mod’, :%, %
, -

14

++

O J o Ul WwN

=
= o ©
O RPN W U oy ~J o O WO

=
N

22T infixl & . infixr & 2E&2T, =D infix 65
THRWI Y (FEEE—RFIA <) BIERERNT1 < x < 2 13IBXTF—
2% %) 2%, 2. 2 BOEFENAKREVITIY, BRIEMASEV, B
T, 13 7R5DT, 6D Ty LY BEESHHIEY,

Q281 ROAXNDBRITLI L 29 ?HIMEFNL TCEHEIBELHROICEL,
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1. x ‘rem® 3 /=1
2. xs !! 9 : ys ++ zs

Ny 7 74— PEHICARPERETHERINSEREFE "("L")"TL<»
T 3 DO)DWERETAVSZ N TES, Flald1l + 2% (+) 1 2¢E

2e0TES, HHAWVLEEFLEAROIIBL L TET L TE3, fla
I$, zipwith (+) [3,5,1] [6,2,7] & [9,7,8] TH 5,

Q282 ROATBENHERETES, BIMITESLITHRE L,

1. (=) (/) 2 x) 1
2. (++) xs ((:) y ys)

29 BRI a >

Haskell %I A ) —bx TV 5, Thbbt, %35 H0OBEIE TFAKERT
L Y LTERBEINTWS, 3I80—8LF T 2@EAL . £ROEEE nap
DEALERDIIEKITES 2 LITBL H 3,

Prelude> map (take 2) [[1,2,31,1[4,5,6,71,108,9,10]1]
([1,2],04,51,1[8,9]]

Prelude> map (zip [8,7,6]) [[1,2,3]1,104,5,6,7]1,18,91]
(re8,1),(7,2),(6,3)1,0(8,4),(7,5),(6,6)1,[(8,8),
(7,9)11

DS N

Haskell TIHEEFICHLHDBMANTESLH TR >TWS, SKEFOE AN
RIVFEGFEZEVTATENTED, FlAE (2 ) 22E8T 28\ x > 2
*xTHY. (/ 2) T2 TEBEEN x > x / 2THbB, TOLHIG=1E
SBEFOHpBERE LIV a> eV,

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]

oy U W N

Q291 8Dt 7> 3a>i25LTRNTEIT,

1. ([1,2] ++)
2. ('2)

L T EEFR BEREFO -, bBFETHOT. (-2) WEIVa
iR sw (BB THB) » TR Y subtract ¥\ B
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(subtract x y = y - x) B’HFHET BN T, subtract 2 ¥ EFEL 2 EHT
%3,

1292 "HHA%'Y X MREEEK, THBNL KL map @ OB (¥ ZAURETIC
#BA U7z length, id R LD %#E-> T, ROLHILEKREBFBRFFHL %
FEbhFIcERE L,

1220V R D OFBNEZERL, 1ZFEBNERRL. . %L, &
LWEERNERTIRT B countEg () R FOEERIEL 2356814,
BWIIHIThHhHE D)

Bl zZ 1L countEq [1,2,3,5] [2,2,6,5,3] 2%k 5,

2 XFHNY R EZITERY . BXFINOREIC T 2O TEELAX
F5|%3iRY addSemicolon

5l Z 1L addSemicolon ["abc", "xyz","123"] &
"abe;xyz;123;" IR B,
2.10 BFFNER

RDESITlet LWHIF—T7—FEZAVT, BFANLEREEERZTZ2 9T
x5,

let (HED) ZEHDOEE in R
YWHRTHWS,

powd x = let vy =x * x iny * vy

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

- BIZEDE# head IE Prelude ICEEFH
-- myHead (x:xs) = x EERITD_ELTED

DS N

RETHD, TOLEy Xz zs 3RIA-THROENZDT, BERHOEED
A TEEXREENERNEIEITH 5,

Q2.10.1 RN & S B E let 2AVTERLE L,
1.27 ¥ 5B pow27 ( T BEF2EHTID)

2. VA NORE (GEEHEEHRVWAEEY) * RO SEB nyTail

COBITIEA%T BB (powd) TERLTWVED, v * yORSHIERy

DEMEE ( ) KELTV 2, Bl ¥ 5 EROER OEDOH
2 (ZofITid, NED) BRAIA-TIBLTWS, ZHILRDBITH
"5,

1 -- repeat [& Prelude IZEEEH

2 repeat :: a -> [a]
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3 repeat x = let xs =

X:Xs 1in xs

CORBIIER x DER) A FEEKT B,

(ZoBloLHicEhds» kT 5%
{fe >t %13 Ctrl-c THET 3, )

1 Prelude> repeat 1

2 [i,1,1,1,1,1,1,1,1,11,1,11,1,11,1,1,1,1,1,1,1,1,..

COYRME ROFERA VI —RETERINS,

XS

1

(ConLHRERIE, Haskell TR"EE S5\ - RIS ARVWR" TR, B

ENHEARERE D, TNHDZ L. H YT Haskell DFFAMEES % BN T SBFIZSHER
T3, )
Q2.10.2 repeatlist [2,5] #%[2,5,2,5,2,5,2,5,2,5,..]«

repeatList [1,2,3]%%(1,2,3,1,2,3,1,2,3,. 1 EW)HER R Mk
% &) A% repeatlist ::

[a] -> [a] 2E&RLE L, &H. 5 ENY R
FOBEHBIIEETH 5,

B> b: (++) EEARALEL,

12103 VR FE2EEL AR LT, TORXES (B2EENES) #KRY
B powerset* EHE T L,

W“Z\_li\powerset [1,2,3] & [fr1,f111,121,131,11,21,12,3]1, 11 31,
[1,2,311 2% %, (=L, IEBBIIZNEY) TR THEV, )

EXbh:EI7Ya iESLBRIIERTS 5,

FHFVARERYIANTHT Y, EEICATR) —2HEL (ER 5, B
EH10<60IETICrrHTHL Y,

(%RB) whereff

whereY W) F—T7— F2EH) v, EAREZNEALTHERAINIEE - B %%
SICRFFMIICERT 22D TE 5,

BE#Ha N2 —CnHEY = K
where (BH#H®D) EHOEE
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YWHERTAWS, (ZOEATEFIINTWARWS, where TRFIER T
NEEEIEROA— FHICE 2> TERAIN TV TH L) LEED powd,
head RDEHNICERT B2 TE 5,

powd x =y * vy
where y = x * x
-- head & Prelude I[ZEHEEH
head ys = x
where (x:xs) = ys

g w N

=72 L. where L 2BFANERIIERD/ NI -2y FITEF L9052 2I13T
T

1 foo [] . —— foo-(1)
2 foo (x:xs) . —— foo-(2)
3 where bar = ..

ZOBIT bar BYBERBE DL foo-(2) DIFHFETTH S,

2.11 Haskell @ F4H¥5 RS

Haskell DX D@L, (\ x -> M) NYWHIELYRE, BERORYEMOL
HD R x D" BERL"HRTRIINBNICESBAARNIIESIRLIS, 1%
B fi#9 (beta reduction) ¥ \V 5, BIAIE, “(\ x -> x + 2) 3" % 3 + 2@
5,

S E BRSO TELRVRNEERB WD,

HEIEFEZDHR IFNE, —DORICKBY Lo BEENATRER 2 LA H B,

Bl (\ x > x *x) ((\ x =>x+ 1) 2)) 2TOHr=E, mf@%ﬁﬁaﬁ:‘ﬁ"]%
BIr, FHBEOERNFIOBIESONLTLES, (Bl (A x -> x * x)

3) X ((\ x =>x + 1) 2) * ((\ x =>x + 1) 2))

M; M

L L. DELARY BEMNETEIL. ORIV NLAEBDEBUVERT
¥onsZesrmonTtng, (Fy—F - ovH—nER)
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M M
>\ //3
o
CHIZRAEFIC, HARNICEREIBET 24 61E, 2HE—2 Lo (R3]
BOLAMAIFICLEEBVERL) YW L EFRIEL TV S,

RLVANLIEILEFSBELBATVITIE, ERFOGFET 2RO STE
HEICEET 22N TRETHS LWV e mENT VS, 2 OFMEE T
(leftmost strategy) ¥ \* 5,

Haskell DEHE¥KES IS, BEANICZ OREERICL ZFMEHETH S, 2ZYIE
HMEEHO>ADTEILILTEFE 2, 70, ATAICILRICHAT 2L 51
(graph reduction) * A\ % ,

BlZIE, ROLHITERZRINT: square EWVHIBEREEZ 5,
1 square x = X * X

REHBBE Tldsquare (3 + 4) EWVWIHIRITRDL S ICHET 52 itk 5,

square (3+4) = (3+4) *(3+4)
=TxT7
=49

2F Y, square D THS (3 + 4) WHBEINLVWEFE, £T square d
ERICLED > TRANBHAING, T LT, REICHBITR->T (THHFEIR +
DEBENSLBEDHD D) ELHT3 + 4DHEINS, ZOHEREF A1 —
TICRITT 5, 3 + 4= EEINTLE S,

72 7ATIE. 2OLIRHEETSTOMTEHRLT, 3 + 4 E—ELdat

BlLRWEHITLTWS,

square * * 49

1 00
SN N

REBRKIILBIIL 2 THMELRSEZNT (lazy evaluation)
LEDND, L. OIS IVTERTREFMEAVSEEI’R. Tok
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TS 7K EEAEDE T, ABLHENKYRLERBITSZLHIZT 0
—RETH 5,

BEFFMOBVY 253N ERNIAREIINT—I1EEZRAZITH
5, BlZIRD LS EKEEL S,

1 from :: Integer -> [Integer]
2 fromn =n : from (n + 1)
3 —— from n = iterate (\ x -=> x + 1) n CTHLREL

T3¢ from 11d [1,2,3,..] EWIHIERY X MEH, ZHOERY X b2y
KR LTAWVWTWS take 3 (from 1) £WIHIRKIE

take 3 (from 1) - take 3 (l:from (1 + 1))
1:(take 2 (from (1 + 1)))

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

:(take 0 (from (1 + 1 + 1 + 1)))
] (= [1,2,3])

<o 0 s WwN e
Ll bl

DL ICHEREBTHETES, FlAld take DEEEZT S1=0HIZ. F13]|%
DO THRVWESIE, E23 BT NI TR WA B BENH S, £
. BRIRICEBICEREZERZTTAAEOIC. (1 + 1), (L +1 + 1) Y%
BY 28D 5,

. from TEKRINSG L O RFEZHIIH>WTIE T, 2F - <83TE (B
KIEX) DWW OHPBHEBEIN TV 3,

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]

O J oy U WwN

(E) "..”" 08ER

M5 IEHEIC Prelude TEZEIMNBERNFE LICERINS,

[ e .. ] = enumFrom e

[ e1, er.. ] = enumFromThen e; e

[ e1 .. ey ] = enumFromTo e e)

[ e1, ex .. e3 ] = enumFromThenTo e; ey ej3

BIEFMEERAVSZ L WVWERWE YEEKENTO TS I VI HEEICR 5, BEFX
Bk (Hughes 1989) |3, BEFEE*FMA LA TO TS LDWRLDFEEFHL
{EHEBALTWS,

—%., BEFMEAVZ Y TS5 LD0ZWBHN DL I RIBFTEITINS
DH, BRICHERT 22 e E LV, BIEFRAIEETINZIERICL > THRES
B -0, BEFMEAVSEHICE. BMERA»BFELAE WV E2SKEET
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b, T, BEFHETIEZ. AT —DEFEREIIODVWTEELSZ 2 ELL
R BIBEDH N,

2111 748+ v F%511,1,2,3,5, .. DEFR') XX LT fib ::
[Integer] *PEHRTL,

EYh 748 Ty FEIIALETSLTRELET S ..

e b B zipwith 2E D,

B2 EZRICEENRVRIBICYAL2ODY A 22— LT, REIYE
B LORIEN) A b2 EKT 2B merge ¥ TR L, HlA L merge
(2,4,6,8] [3,6,911%1[2,3,4,6,8,9] 273,

92113 (&)

20.37.5F (4,5, k13 O MEDER) ORTEELIEENALEHL LICHIEIC
¥R/ Z b hamming # &L L. FlAIE take 14 hamming &
(1,2,3,4,5,6,8,9,10,12,15,16,18,20] Th %, ZD') R hD 699 %

BOEEX (FFLBME 0 BB Y ALIBE) #°5898240 THh 2 2 ¢ AL
;0

E2b: BB map £, URTDORBID merge 1E 5,

212 Y X FoAR‘E%KE (List Comprehension)

Haskellld, ') 2 ko (list comprehension) ¥\ J$EREL (L H W
293 A) (syntaxsugar) %¥#FD, THIREZFTELNIEESORBERIITM
LEAETH 5,

B

[

Prelude>[ (x,y) | x <= [1,2,3,4], v <= [5,6,7]]
[((1,5,(1,6),(1,7),(2,5),(2,6),(2,7),(3,5),(3,6),
(3,7),¢

(4,5),(4,6),(4,7)]

Prelude> [x * x | x <= [1..10], odd x]
[1,9,25,49,81]

[\

U W

==L [1..10]1 1% [1,2,3,4,5,6,7,8,9,10] DB ETH S, F/. v
IE. AEEHITLR Y (Y > FOBOHETHITLTWS) ZrExrlLTW
%O

A FOARBERZIRDL I BRENLOTH 5,
[ | BERX, .., BEX )
ZZTRERAI. Bool R (H—FK) #, ROE (EKRRA) :

EH <- R
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DNVITNHTH D, ERAD "<-) OEDII/NNI—22ELL 2L HTRETH
%, ERRDELICENSZERNRI—T1E, TNLYBEORERTH S, &
BRATERICEZOXNZTMEL THRONS YR MOBERZIBICRAL, AA—F
TEYR2H00HMEL T, TRTOELEDLEEINET 3,

Q2.12.1 ROABELNEI[H?

1. x*y | x <= [1,2], vy <= [5,3,7] ]
2. (x,y) | x <= [4,1,7], v <= [2,8,5], x <y ]
3.0 (x,y) | x <= [1..3], y <- [x..4] ]

Q2122 FANEHE n 2ZTRY., 0<z2<y<n B33 XTNHzg ynil
FAEKT 5B foo :: Integer -> [(Integer, Integer)] *HWaAEXIRL
FRAWTEES L,

Exb: Ty 2D,

2123 FENEHn 2RITRY., 1<z<y<z<nO#HET
=R R ETRTD a,y 2 DMEERT 5B chokkaku ::
Integer -> [(Integer, Integer, Integer)] *ABFXILTAVTESE
&, FlAIE, chokkaku 20 Df&ElIX. [(3,4,5), (6,8,10), (5,12,13),
(9,12,15), (8,15,17), (12,16,20)] ¥% 5%, (BHEIIZOFILELR->T
WTEHRWV, )

ANEXRELOFR

D2 FOABERRZIDROL I REAREAVTERT 220 TE 3,

1 unit :: a -> [a] - BEXH 1 ODYVRMERT
2 unit a = a : []

3

4 bind :: [a] -> (a -> [b]) -> [b]

5 bind [] =11

6 bind (x:xs) f = (f x) ++ (bind xs f)

Bz L pind [1,7,5] (\ x -> [x, x - 11) & [1,0,7,6,5,4] \2%
60

BRARAILRD LB TH S, (THREICHRAN 2 HFOICEAL TV
<o)

[t | 1 = unit t
[t | x <- u, P] = bind u (\ x -> [t |_P])
[t | b, P] = if b then [t | P] else []

[t | let decls, P] = let decls in [t | _P]
7z7ZL. bld Bool ENRA. PR QIBEANEUVTH S, AL,

[(x,y) | x <= [1..3], v <= [2..4], odd (x + y) ]
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RO LS ICBIERIN S,

1)

= bind [1..3] (\ x -> [(x,v)__| <- [2..4], odd (x + V)
= 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 []))
= bind [1..3] (\ x —>

bind [2..4] (\ y —>
if odd (x + y) then unit (x,y) else []))

REXREZEAVR Y, 7497V — b MIRDLSIZHEBIZRINS,
1 gsort [] []

2 gsort (x:xs) gsort [ yv | y <= x5, y < X]
3 ++ x : gsort [y | y <= xs, y >= x]

(7720, BRACEMET HERTIEIH 54, DENICIREORMIIH
%, )

R 2.12.4 ROA LT EE LOERAEE * AV T, unit, bind 2AVEFICE
J:O

1.0 (x,y) | x <= 11,2,3,4], y <= [5,6,7] ]
2.0 x * x | x <= [1..10], odd x ]

R 2.12.5 %3 (2,3,5,7,11,..] DERY X % 5L primes ::
[Integer] *EHE L, (REBEXZTAVTH, AVWEITIHEY, )

#EZH:
"TF kb RT #R (Eratosthenes, 275 BC - 194 BC) N3 B WX\ ) FIL T X4
PEETSZ, ZOBRLAENDTILTYIL2EETRETIERDL I KR
60

12U EOBAREEENS,

2.EBENEERMY KR E, TOEEERBFICEYKRLS, (ZONEE"33
W (sieve) L A TWS, ) kb, ElVENORY 2RO BIT1E "mod” B
BEFE2AVS, HlAIE. 11 mod 31X 2 THh5,

3.2. &#g YR,

COBICEBICENAREIBFICERLZLDVERRNIITH S, BRPTER
2 bOER R MOBEONDEH, BEFMOE LT TR R,

CHEHTLT, EREER) AP LTRETSZI T, I ITRBRE
HITHRTE 2N TESE, CRETRELL YT S, 1000 F THEEK
YWHODISEIZAWVWTHEICROLZ N TESD, BWD 100 B EEK%:
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KDEZDIFWLHDDEFIEZAETNERVOADLILRVDTAIZELLL R
%O

[ 2.12.6 @ L3220 sieve 28 YE (div ¥ mod ¥ rem) 2EHLTICER
4k,

R 2.12.7 Haskel| SN D EE T, ERV A M52 32 L— b T 35%%AES
FIEEBE L, F-Z0HFEERAVT. TOEETERI 2 ERET L.

213 14 F (8) 74 — > DORERE
Y2 boHRBERZEFAVWT, BELENRILEBNTHZZLIZT S,

IA M@ 74A—>NRBEIESEN 74 —>%, BEWIIIRSZ Z A TERWL
N, FzRBOLICEC EWHRETH S, 74— IEHf - # - fooT X
ToOF@EI, AR THLBETES, FHORELALTFNALLIREITH
%, COMBOTELBRIIV >0 EET %, COFTRELENEETYE YR b
Y LTEHRT S, TITTITERY X MIAREWITIIER LA WA, BEFMHIL
MEORTRKEILREEHNERLT,

IA4—CnEEIL., 22 TEEN) A NTET, [4,6,1,5,2,8,3,7] ZRD
Y BEEYTERT. 2F Y. [(1,4),(2,6),(3,1),(4,5),(5,2),(6,8),
(7,3),(8,7)] EWHEEFEEEZLTVWELW)IZTH5,
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N
A
VE

-4

W

FTEDKFIETIA -V EBEVICBRNL WL S ICREL T, Ek+ 1701
THICTA—VERETESHNEINEERL TV, RISKRT safe ld safe
p n?length pBlEFTHIA —>DEREH»  p L\ )X MTHEZ SNFBE

#Zlength p + 1ADEnTICIA -2 5BL 2N TESHDEINETTH

ﬁkT\\% %O

safe p n

1 =
2 all not [ check (i,j) (1 + length p, n)
3 I (1,3) <= zip [1..] p ]
4
5 check (i,3j) (m,n) = 3j == n
6 [l (1 + 3J == m + n)
7 Il (1 -3 ==m-n)
22T, a1l il
1 all :: (a -> Bool) -> [a] -> Bool
2 all p [] True

3 all p (x:xs) if p x then all p xs else False

YERINEEESATS)—0BEKRTHS, £/, [1..]1E1[1,2,3,..1¢%
WHERY XA FDBEERETH D, 2F Y. check I IERO TR LR LIS
FoTWRWIYEYEF VI LTWES,

Q 2.13.1
1.all odd [1,3,5] OEIZEH?

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

1 > safe [1,3] 5

R 2 28 Haskell X 13 p.28



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

W

W
iy

%, g

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

2.safe [1,5] 3 DEIZfEIH?

JEIZ, RO DT R THORERBEBELZHARTNL, TDOEHIZ, TDOLSD
RIRTHEED') R M)EIRT queens E WHIBEREERT 5,

1 queens 0 [[]1]

2 queens m = [ p ++ [n]

3 | p <- queens (m - 1), n <- [1..8],
4 safe p n ]

2FY, BN 0 DELREEIL1 2H->T. THIFEY R b M1y TEYX
N3, m- 13BETHORELEEL KD 5NHUL, safe B EHE-> T, &£
nINBENRELEEERDZ LY TES,

Bl 72 1L

> queens 1

(r11,121,031,1041,(5],1(61,07],(8]1}

> gqueens 2

(r1,31,01,41,11,51,1[1,61,102,7],11,81,12,41,[2,5],

(2,61,[2,7],¢

5 [2,81,13,11,103,5],103,6],1(3,71,[3,8],[4,1],14,2],
(4,61,1[04,7],¢

6 [4,8],15,11,15,2],1[5,3],15,7),15,8],1[6,1],106,2],
(6,31,[6,4],¢

7 le,81,17,11,107,2],17,31,1(7,4),[7,5],1(8,1],18,2],
[(8,31,[8,41,¢

8 [8,5],[8,6]]

S w N

Y% 5%, €39 5% head (queens 8) TERMNEERDHEZ LN TES,

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

BIEFEE AV TWEDT, BMOBERD B7DHICIEERYICKELRES OB
BT ebiew, 23Y, ko [1,5,8,6,3,7,2,4] EKHB DI,
queens 7T DFHEE TR TUTR>TWVWEHITTELEL, ZORMOBERD S
DIZHBRETOBSDEFHEEZ LTS, 2L, queens 7 2 TLRIETET
€% ¥ head (queens 8) &Y LEEICEFHI OS2 D5 bH 5,
(GHCi T :set +s EWI IR Y REETT 5. U FHBICEHNBFHL
AX)—EPERRINSGL SIS, )

2 2T, BIEFHEIL PrologT W ¥ 2 EDERY (Nv I bIw T,
backtrack) Yt AU LI LR *ERT 3, 2F Y., 1 2EITR* RO SHEL
TRIDBERDDAEERN 2 IRRT 28BIE %<, Ld, 1 2R 1IT@EER
HEEHITE. TN EBERLETOFE LT bRV

L7 &I queens 8 FETETE S L,

> queens 8

[[11518I6I3I7I2I4JI [1I6I8I3I7I41215]I
(#)
,18,3,1,6,2,5,7,41,108,4,1,3,6,2,7,5]]

S N

BIEIITRTTREHSZHb1 S,

B 2133 MNEET. 87/ —>2EELL, TELRLIE BEYEY IaL
—hLT. — 0. IRTOBESLRLTOTSLTHRBL KO LN S L
e &k,

f 2.13.4

(F4 FKE) +4 bz, HOROpR
DYAPL0MDTABETESLF O O
Z2NARTH5B, 5x57ANF = A

T, $57R (B2, L) »oh O O
OTITRTHOVRAEIET >IN BB E

KH270T 5 LEERE L, m

®) O
O O

1LY FINEBERED) R bR T, 32V, 3 20RLEK, 2
DECEERSIFTY) R M7 Y 7T 8% shuntsu (IEF) . kotsu
(F) . toitsu (WF) zxnNTNERLL,

2135 (74" #E)

Prelude> shuntsu [1,3,3,4,5,7,8,9]
[(3,4,5],17,8,91]1]

Prelude> toitsu [1,3,3,4,5,7,7,9]
[[3,31,07,7]1]

DS N
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2 U BENDBEREF >EROY - bINLYRA IR —VronFE—B (F
SA=V=) DTHNVHITE > TV EH5HET S chinitsu ¥ &
E2dL, L. THAVRLIE BF G2V FAIERF G
SORLE) 242 HF QOORLEK) 512, T5-LBTH
%,

[elele)
BB 23]
\ J \ \
Y
47 2

214 X 5ICHE LK mY) VAN SIS,

>C#ER (Haskell) 13, Haskell BT 20> v X BRBEHRBETH S, Xk (W
T) IEBAETO Haskell D EBE % ERETH 5. X#K (Peyton Jones et al.
1999) |t Haskell DA#E T, Haskell 2 FAT 2 L TOEARF 2 A2 FTH
%, X#K (Jones etal. 1999) (&, Haskell D72 TDH XY v — 72 M3 & Hugs
ND2I—HF—<=a27ILThH%, X#k (Peyton Jones & Lester 1992) 3.
Haskell DRZEIZDWTaY I WAICEEH T 5. XHK (Hughes 1989) |, &
EFEBmERBEOTO IS LTENDLIICAVS O I L TV 5, Xk
(Wadler 1987) 13! X o BREE M L T\ 5, XEk (fuE 2005) .
BHRAUEFSNEEE TERMAIE, 122005 F 4 BA 5 2006 3 A CEEHIN
7= Haskell I3 %32ETH %, X#k (Peyton Jones 2003) |3 Haskell % %3t
LA D — AT L % Haskell DRt "ElEE” (L"BE") TH5B, X#k
(Bird 2014) WEK 7O IS IV JIBT 5, ZELLHEZEICLLBETH
%, Xk (B# 2006) & BARZBOMREREITOERETH 5.

(Haskell) haskell.org, “Haskell — A Purely Functional Language
featuring static typing, higher-order functions, polymorphism, type classes
and monadic effects” http://www.haskell.org/

(LWTF) LTk T{EXHEHELORG) http://www.sampou.org/

(Peyton Jones et al. 1999) Simon Peyton Jones, John Hughestfts,
“Haskell 98: A Non-strict, Purely Functional Language”
http://www.haskell.org/onlinereport/, 1999 & 2 A

(Jones et al. 1999) Mark P Jones, Alastair Reidfts, “The Hugs 98 User
Manual” http://cvs.haskell.org/Hugs/pages/hugsman/

(Peyton Jones & Lester 1992) Simon Peyton Jones, and David Lester,
“Implementing Functional Languages”
http://research.microsoft.com/Users/simonpj/Papers/pj-

lester-book/, Prentice Hall, 1992 &

(Hughes 1989) John Hughes, “Why Functional Programming Matters”
1989 £,

http://www.md.chalmers.se/~rjmh/Papers/whyfp.html
LT kR TREEE TSI TIEED
http://www.sampou.org/haskell/article/whyfp.html
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(Wadler 1987) 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/ D H DE 7 &)

(%@ 2005) foE E&— fth "Haskell 7’075 3> 7
http://www.1ipsj.or.jp/07editj/promenade/

(Peyton Jones 2003) Simon Peyton Jones, “Wearing the hair shirt — A
retrospective on Haskell”
http://research.microsoft.com/~simonpj/papers/haskell%2Dret

2003 &

(Bird 2014) Richard Bird, “Thinking Functionally with Haskell”
Cambridge University Press, 2014 £,
LT ik 3R Haskell IC& 2K T 53> TnBER,
KADOKAWA, 2017 & 2 A, ISBN978-4048930536

(F# 2006) @#H = "TAPI Haskell 12 LoH THIEAKREE, S0
I2=-45—33>X,2006 & 3 B, ISBN4-8399-1962-3

(LT&EAR2006) LT Bk (B FARBE (F) 3250
Haskell 7o 753> 7 3 2in7a 500K EEANMN V
TN 7Y ITAF 47,2006 &F 6 B, ISBN4-7973-3602-1

(Hutton 2007) Graham Hutton, “Programming in Haskell” Cambridge
University Press, 2007 £,
WA FEZE R 7097537 Haskells 7+ — 43,2009 € 11 A,
ISBN978-4-274-66781-5
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