F2E R =8 Haskell v IS

Haskell |4 YORIEN. SLTHBEEEARY Ui d ZROERIC
BRI 7T M LT OIS IV IEETH S,

HNTO TSIV ITEBLNEEORERIE. UTOLHIIh 5,

1. INTWS, 2F Y., T2/ JLBRIC (EITT 580IC) BT
S—HREIN5,

2. 25, TO7SONA T DBEBIEHLINDS Z ¥,

3. 2 oKD LizY ., BAREEXL THHoBEBEORYfEL L
=Y. BAEE—MBOBELYLTEI e TES ( ) o

4 ZHEBEHFT LY AAMOHIEBEERT 52 LD TE 5,

SRBHT IRy A -—H-EENT - IREERTHILHTE
%O

6. REWF— 9L T/ 9 —> v F o TIcL 2 BADITTRELE
BT L2 TE S,

7T.RMRICEY. (FLAYDBE) TarJ7ohicBEECLERYR
W 0 BIISRRYE, BYRTLPREELTWS,

8. R IC v, NEARBROERILYOHRLMEYL L TREY
N3, 2o, 7075 L0RMEER ECOMEICEAT 2EEH, LY
BEIIR 5,

9. BEEFMMEBAL. 77 7ML > TEITINS,

—MRICEAKBEZEIITSNEIEL VWS, bE54A, MEAKREEEEZCY
JavaR YA LI ICEHRNDTO TSIV JICHBAT S22 L4 T%%
LA L., 22T, FEIbnTad s3I0 V22 ZETE-HDNDBEEY
TRNT B2 5,

2.1 Haskell REBZDANF LA > XA b=

Haskell 3% ¥ L T 2 2 Tld Haskell Platform ##|BA ¥ % 2 ¥ 12§ %, Haskell
Platform |3 Haskell 38 % & GHC (Glasgow Haskell Compiler (Guarded Horn
Clauses L W I RE IO 7T IV I EE LR LEXFELD. AOEGLEV, ))
AWV — L - 54T 5 - FFaA b efRImALIDTHS, GHC
I3 Haskell DRIBANDEE LD (F777 b X925 —R) Ths, Haskell
Platform |&. https://www.haskell.org/platform/# 54 > X b —IL§ % 2 L A®
% 3,

FE LW B D ERODR—LR—I P22 M=ILTEIENTES,

22GHCina< > K



GHC IZ, < D707 S5LnEEARTHY . gcc ¥ javac DL H ITEITHAEER
REEATE/NyFa2>2/%14F (ghe) BbZTDOFIZTEINTWVWE, 2T2TlE, %
DB THERONERERZTH S GHCI (ghci) DEREE AT 5,

GHCi ##&£& 7 5% ¢,

Prelude>
NnEH L Tar T IIrEFINSE, ZoTa LA REAAT S
Yi2E->T, 7740570754620 — KL, RE2FMET S22 e TE
%,

GHCima=> RIZIZRDE SR H 5,

aw> R E?ﬁ Bk
i

:load file 11 file *x0—F¥ 3%,
:also file :a file *ie/Mmo— F¥ 3,
:reload r UYerica—RLE77M4L%)a— RT3,
:type expr it expr DR ERRT 5,
:cd directory | :c TALIMN)EEET B,
2! command% A< > R7a> 7T rELTEITT 5,
command fBl: :1cd, :1dir, :!start. " ¥
:? NILTEERTRT B,
:main ‘ma main B = E1TT 5
jquit :q GHCi #8279 %,

T, BITRAZAATSY. TOREFMLTIORREHAT 5,

Prelude> 1 + 2
3

(ZoTFHFXbHED

ETFI T, 3DLIITEHRIZR S TWB L2 A3V T LOEAT, FHAUS
BA—HFDODANNTHB, BELEY XIE, Crl-c TH¥TE 3, )

Haskell D 7’0 7S LY —X 7 74 ILICIZRE Y WIHMEEFE O %,
2.3 Haskell D 7’0 7S L&A

Haskell d1t#%E 1E http://www.haskell.org/ D HANFT SH I N TES, KT
T, Haskell DD EERNR L 2 55 8BNT %,

E¥n

L}
m)

Haskell TIdftbn 7075 3 > 7 2Rk, ZHREES L TR EIRNICLE %
DFBEZENTES, L. CEEZENSL Y LHLRUETELYELY, TRII—E
BETAHCFO@EEABZLIETERY (RAIRTERW)

EHOEZIROETITR .

Z8% = 2



BEROEREITEHTESTTHHILRDOERICR S,

E@Z%ﬂ = ﬁﬁ

E@Z%z = fﬁz;

zH 8, = 3,
3

2FY, 78T "L Ty (FL—XR) TEHA T, (E31do>y) TRY
3, L. 7L—RrtIa0 i< nBEERTE, AT as5 4
BITHRAI L L TABET 5, BROFM FHIIMNETHRAT 5,
EHEZIWECEBLRLLAICTILI PRy b, BF, T, (79 —22
) OMEZBIEN, Ty (FRRbEOT74) HESITEHNTES, 7ILTFAR
Y FDAXFZY N FIIRFT S, 7L, BEOERLZIINIXFE (F-1E7
V=22 7) BRI LUENDHD, AXNENLBTSLENE. BTRNT
LERFLICAWVS,
arss L
Haskell D 7’0 7S LI EY 2 —ILOEET,. 1 20OEFY 2 —I)LIT EAXBICIZHE
BOEZBEOEEZ DRI

module £ 21—/l % where

EWINY IR EDFEBRATH S, 2, KTOLIenrbTHS,

module €21 — /L% where {

E@Z%] = ftﬁ

Q@Z%z = ftz;

zHa, =
3

EFELEBODEZNOMIZ, import EEXCHNEE. RIS ABBRNEER Y E:
ELZUNTESE, 2THNLHITOVWTIEERT 5, BE. 1207742120
:E':)l—ll/t&%aiﬂi_a-%o

"module €Y 2 — L% wherey DERD % BT % ¥ Main LWV I BRIDEY 2 —
IWNEZBYBRING, 7L—%E3I202H 5L DBEERINZINT,
Lo X LEERIGE, Haskell D 7O 75 LIBEITRDL I REXRELTVWSZ
vl %,

Eﬁ%ﬂ = fﬁ]

E@Z%z = fﬁz

28, = I,
RBE &R

ez ERT ST, R3IEKE "= OABITENT,

trivial x
twice x
foo x vy

o n
NN X
* %
x X
+
<



DEAITELZ A TES, B trivial REE twice DJBEIE. x 4. B
foo NIJEE x ¥ y PRSI TH %,

INsid. CH I,

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

YOS BEBICHY T 5, (Haskell T x, y 2% int B WA #IRRIZAR WAY, C Tl
COEHITHOFHBROLVEREERTSAI2LIITERVOT, BEL int B
I2LTW3, )

WASEEDEEFIE, CX° Java Y HBOEL DAL WA, E|Y EBEELR CIZER
%, B 55130 BIIh > A THBEET 5,

A% o@A (FHL) IE “twice 2" X “foo 3 4" DL H ICHAK L EIIHEANRT
ELREITHS, (ZOER>RZINTN, 4L 1015k 5) BEOEFNIELC
TRELDLIIGIRICENE DT E4BIIR V., BEIARENIBEE AR
T 57812 "foo (twice 2) (trivial 3)" DL IFEMEFERATE I LIITE

3, (CoOEIEMIZRS, )

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\
X ->TLE)) OHLIURIIBEEEATRY > TERTEE, ZOhHric T
1. OO THEEBEAEROREES, FlIAIE “\xy >2xx+y'ld. 220D
Bl x,y #RTERY, xD2EL yDF s RTERTH S, SL9NITELEA
B (HH2VNIELEK Y1E9H.

(ZL9EELIZ. T oYz N\ 20 T, (EUYEF) ofkbYic
> tAVS ARG 5, )

YRS, RGN LRETIE (Haskell D F 2 DA, hOEE L E
ZLRWRY) BRICGEIZLNTES, FlAIE, “\xy > 2% x+y" "\
dog cat -> 2 * dog + cat" IE CEAKEET. COHOLILREREONITEALE
aZ#rEIi,

tEROBBERIE. ROSLIREFESEEZLI L EBTH 3,

trivial
twice

\ X => X
\ x => 2 % x



foo =\ xy >2*x+y

SLTRDB

TAX >Xx —ZHEXxEWVWIFHEEZITER-T, x2ZDFFRITNHT,
BEEKEERL TS,
C 7% 518,

int trivial(int x) { return x; }

YW trivial IZHAYT 5,

2\ xy > x— ZHUE x ¥y EWIHFEEXITERY ., x 2RTEHRTH
%, COTETIE

int foo(int x, int y) { return x; }

ERIND 251 HMOBKIAALET 5,

Haskell I3 %51 5B BB ERIBEAE L 2RA—RT 5. 2F Y. \ xy
> xldc A\ x > Ny > x) CRAFETHS, 2onLHI. $3IHEEK
PEAKERTEAB L L TERT ST L%, rs5. A —
(Curry) |&. ER& 7% HBI2HREF A Haskell B. Curry DB ICER ATV 3,

Vx> Ny >x)ELTRSBE. M x tWIFIEERITERY.,
\y > x EVHIBBERTEATHS. T LT \y > x LVWIEK
.y EVIBIHEZIRY. (SRERRLT) x BETHRTH 5,
2FY, RERIBEREHRTH 5.

BNFx >f(FX)—EAEFYT—9Ix:2ZITR-T, f % xIC2 EEA
THEETH 5,

Q2.3.2 % bar,cube 2. "B = TLARN'OEATERLE L,

aX> bk
Haskell D A > MIZIE 2 29 =60 H 5,
o rWwHiyhtzt (—1Fa£x>h)

. rWwWIHntt (EEITIACN)
24 A ANLDT— IR BEEF

Haskell TIZEA{E (Bool) . ## (Int, Integer—Int IZEE (HR) HENE
3, Integer IERBKEE (A TVHHTRY., W5 THHEREREC B2
TE3%, ) NER | FH#H/IEAE (Float, bouble) . XF (Char) % I3 A
INADT—FBY LTRHEINTWS, Bool D) 75 LIL True ¥ False TH



‘). Integer, Float, Double, Char BiZ ¥’ ) TS5 ILDEEEIE C EE L ITIZRET
H5, (0.2M0 BB TERLVRY, MAVEEIIH S, )

INSDT— IR L TIZAAAAZDBEARECEEF NNV HOMAABEIN TV
%, Lisp DIBELYELRY, BHMUEETD T+5, T-1, Ty BRYIE 1 +2 %3
DEHIBENPFERETHW S,

if ~ then ~ else ALMAALTHEIN TV S, ROFBTHWS,
if 3y then I, else I3

Nqld Bool TR IFMNIER 5T, Ko N3l A LR TR IFNIER 5w, Rqp°
True D FIEX). False DL FIIH3 LTEHBINS, 0. B THLLER
BAY %4, if ~ then ~ else A&, Haskell T34 TMIEL LB ¥ T 5455
BATERY, BEROEBE T 2RBENEABEERT S LLEARTH S,

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,

o

h. 2oFloL S ITEHKIL EHZT LUV TETHS, 2F Y. BEE
NEAIADPBE*ERATLI N TES, BROERICEN A SCE2ERAT
L8EITR W,

B 2.4.1 fact 100%3tE L TH L,

(RB) #i—F

AH=ReWw->T, RIFDEUDRZIC EEFEE, TOHLICEKHEAEEL S
CHNHK B, A—FE (T RHER =42, 0r 56) IEREELENS 2 L
Hk3, T0HE £ (B) OF— P SRGR 2@ L. B - &R
n'=" DEDEFET 5. A#—FEFEI L. LD factDERIDRDL ) ITE
LT ehdsks,

factn | n==20
| otherwise

1
n *x fact (n - 1)

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,

)2 b

VR MREHPAHALDT— I LTAEIN TV S, YR MCIIBERICEL
BT —9nIVTH5, ') R NI Scheme 2 L' Lisp RN SEHNFE
t957—9B-THY. Haskell THEELR T 75 )EAKICABRINTVS

DA ME, EYR S ¥ a2 (cons) Y RENSEEF T 4 A LHERIN
%, 2TN22%"') R bDOEKRT (constructor) ¥ L33,

e YR b ([1) IXFRYVZEDN)RAITH S,

« AYR () BEXRFVFLLTGEINS YR FOEBAEL TS K
LLTEINBEREMIMALY R P ERTHEFCH 5.

Fre T & ThHb, 2FY, 1:2:[1 X 1: DDA rrxT,

N2t FoLn@EE LT, BRE T, (2>%) TRY- TENX,
T THRLEELAEIN TV S, FlAIE[1,2,3,4] &, 1:2:3:4:[JD 2K
<h3,

Q243M®111,2,31 ¥ @[[1,2]1,03,411 % .0 ¥ T[1, (rAFBEMEHR) T
IIL) FITESREL,

JRFBIUINRSGA I =% FORTHS, 2FY. YAIODBEDBEE /IS5 X

—9—¥r9%, BEOEAHN Integer WNIFE, TD') X bDRL

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
—_—

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

%:A—’*A

V4

F/=. [[1,2],03,411 WS VR b R MK

v

1 —T—| 2 3 4

YWHAHRA 9 —F (DELODKWEKE) TEINS,



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, ) ),

Q2.4.6 ROADEIIMEH?



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



9

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
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