W EH

Haskell Fuy53vy - ¢ 1 ::EEE
BES T —Az i<

B L . )\Q(JQ\
LR e > &

73
BT —4 MOO //

AENEARZ o720 T, SEIEY A M EHWTESRZ L EL LS. F:24TrX—24 MOO &, #ZENIWZ &%
Mol LTLHTHL —EIRBEAZ I L DOH L7 — LTI EWEAS I D, V= VIZHE T, M52 A0 LR
PBEMICEEHO LV A0 MOOBEITR) % 1O, &) —HDBZOKEEUTLHILETEH bEAHALIRT
725 2 LT, HEEIFEENOTFESEOREIEMRITVA L v ME#R (MO0 LIS #HftL, ME

Tk Y MERETTIIH A TREZ72CH. TN EBEPH L2 ETHRVEL, ZOTRRBDOL RS2 ) bDOTH 5.

MOO fi1E, EMEEMoEE {12k L <, R UEFTAH UHICEN A [E (Bull) & F CBF2550 oM
WCHIN A (Cow) D20 ET5. 728 2 IXIEMA 7412 D& &, PR 0123 7 5 MOO it (0, 2) (= 2
Cows), T L7728 1470 72 5 (1,2) (= 1 Bull, 2 Cows) &7 5. TOHEDTr — AEITOR 2R -1 IRT.

1M 7412
b FH MOO f& (Bulls,Cows)
1 0123 (0,2)
2 1245 (0, 3)
3 2671 (0, 3)
4 4712 2 2)
5 7412 (4,0)

£ 7= LOFLTHI

COF—MIHELDPOSEHE LB THIELHONTYT, 4 F) A TESNFHOELEOM TILT 72 L DOFEbd H
2V ATV A VA RLRTTIHENTWT, UTO LD BIFOHERH SN T\ 5.

MOO, Bulls & Cows, Hit & Blow, Mastermind

BB TTr— 223NV =D LR L) =2 3 YHFETEL, 19T3 A FY ADA v 7 ¥ P LHTBEN
Kew L7z AZ—< A~ K (Mastermind) &\ ) R— K75 —LA0EF/THAL. TOTXr—LTIE, 0~9D¥TF4
HiazHWARDbDIZ6 DY v 4RK%E A, OB 5 CEoBE R L L CIEFL R 5.

COLIIEBTT—LTIE, M, BTFofE - H FURTO®YELEZHFTIEL, 225 L THE)
V=& LTSI ENTELD, KETIEn i CEMICEEDO LN, 1., 9 OBTEHCWHUATTr—42%E2
HZ T A,

FFIETFHOIL, WEFEMNTHLT07 T LE2E8T S TabbINEIERE 1 DED, BEHETH L AHMAA
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JTAHFRIIG T ¥ MERZXFEIEL, EMPANENLFTIOFIEEZEYET T a7 I LTHS. KRIZ,
fHL 2 M IE 2 WA B MO 709 75 L% RT. THHIARMIRETAEZOHIIANL, 2 ¥a— ¥ DIEE%
KDDL FTOFHOBEEHIITHL T I LTHA.

gE7rar7s A

FPIIHEEMIC 25T, BT MOO 8% v, fEEH S DOFMIZIE LT MO0 a2 KT 7025 A% ERT
LI LY. T, FosEEE LTUTARE T2

import Random
import List ((\\), nub) - ListDEV 2= VERDAAR (\\), nub %ff)
import Char (isDigit)

type PackedInt = Int

type UnpackedInt = [Int]

type MOOProduct = (Int, Int)
showUnpackedInt :: UnpackedInt -> String
showUnpackedInt ds = concatMap show ds

-- %EF%:concatMap f = concat . map f

showMOOProduct :: MOOProduct -> String
showMOOProduct (bulls, cows) =
" Bulls: " ++ show bulls ++ ", Cows: " ++ show cows

type HF L, BIHZICQBNTZBAOINH LA 2 [HT A3 T, 22 TIE n il T O % B PackedInt T, £
DEREEMTE L n O 0 =2 =9 DEHKD) A MTELDO D% UnpackedInt & § 5.

o2 OEKFETLIL UTORBBIZL) BEWICERTE S, B unpack THn 252 TW5 DL, TD
BAY 10" R 72 o 7123 E, EORIZ 0 28T 4 Y 7T HBLENH LN L TH D,

pack :: UnpackedInt -> PackedInt
pack ds = foldl (\ x y -> 10*x + y) 0 ds

unpack :: Int -> PackedInt -> UnpackedInt
unpack 1 4 = [d]
unpack (n+l1) d = unpack n g ++ [r]
where
(g, r) = d ‘divMod' 10

pack THW /2 £oldl (37272 AR REEA fold D—FET, ) A P2 L OBBEERICHWSLNTWAS, fold
YA MEWBFENIGE U T, FD X 912 foldr, foldl & L CTEFREINS.

foldr (®) a [x1, @2, ..., xn] = 21 @ (22 ® (- (20 @ a) ---))
foldl (&) a [x1, 2, ..., xn] = (+ ((a ® 1) © 22) =) © a0

COWEFFE 72 A b 2R BBUEROB 2 LT IR, ERICUBEROEET L) 2 — FIZE TN LERE,
foldr DD D IZFHENEZ ZE L 2 FEOBBMTEZ M 5N TVE I L bH DD, REPLRLHEONEFITEDS v,

{- fold ZHW7z2Y A bEE DB
foldr (+) O
foldr (&&) True
concat = foldr (++) I[]

sum

and

*1 2 o7a 279 A httpy//www.sampouorg/haskell/ipsj/ 755 & EHTE 2
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length = foldr (\ _ n -> n+l) 0

-}
T —TA4) T AL LTCUTEAET A, disjoint i, nfOKETIRL > T L 0HET 5B,
mooNum |3 5- 2 51172 MOO &2 5 IEEN R OD o 7B h 2 B3R5 TH 5.

disjoint :: UnpackedInt -> Bool

disjoint xs = length xs == length (nub xs)
mooNum :: Int -> MOOProduct -> Bool

mooNum n (bulls, cows) = bulls == n && cows ==

nub (I List 74 77 VIZEEN, VA NOEBTLERZREBTHSH. FIHE L TE, VA NOEEZLH
oA LA CERPEBEHN GG, IO b 0L e T X TRET L. FIZEEOBI 2R .

? nub "abracadabra" J
"abrcd"

nub DEFRIIEET 27, HLVWLDOTERZVOTHSTEZTALDS LWTHA ).

F 72 mooNum [ZBIN A2 bulls == n && cows == 03, && AMUHEEEA (short circuit) L5728, cows
== 0 OH%EIL bulls == nHPED L XZIFIZEGNL. 2O — 2084, bulls == nH’EL LI cows ==
0 bEELDLDTEMOBINIFEIIARELD7ZH, mooNum DIFUH L Z & 12 cows DI L HRIFTTHNIER % &
LTWwabIFTidrnwZ E2HI L TsL.

TLEOARIZIE, Random 94 79 2 w5 2 L1245, BHAISEICIESEBERM (referencial transparency)
Ewvvy, J CRUTEICE CMHEZ RS HEDSH 5. ZHUTELBOFRSHE }:Z’E?— LD TH 5, Haskell Tl i)\ﬂj

73E 7 F (I0 monad) Z i1 2 & C, INEMHHERLTWE, TF FIZOWTIISHAREETFEL <Y HKH ZL,

AN ZF DN 2B L THBL.

{- BLEDFNTT DB

import Random

sampledo :: IO ()
sampledo = do
randomGen <- newStdGen
let randoms = randomRs (0, 10”n-1) randomGen

-}

do BB, ZOERBRICI/O T 7 aryERTULENRTCRETLZET, ZOT7 Y ary#2EFICIT) 2L &g
BT L. VOT 7 arbk L TUTFO3IHEEOLPHEINTHS

XY —ANDEE pat — exp
BFiESR letvi=er; ;v =en
™ exp

FeDFITIX, ¥ randomGen |ZH 7z 2 FELBUEN R HI ) 4T, ThEICICBI% randomRs T 0 LLE 10" Ko
GLBOMR) 2 S FERLTWD. 22 THEEY 1 D TIE%h CIERICAER L TWA 0k, oy s EHrICFE U
MWEENDL D OEBRVCIEMER 2 EDO TN L720TH 5.

SC, WEFUZI ARSI EIZLED.

main :: IO ()

main = moo 4 -— TNV L THER SIS DILatThR
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moo :: Int -> IO ()
moo n = do
randomGen <- newStdGen
let randoms = randomRs (0, 10"n-1) randomGen
-- 0 <= 1 < 10"n %2 TEIE r OMmEY] % AR
answer = (head . filter disjoint . map (unpack n)) randoms
- n WOBTIZEEO b D& 1O

loop n answer []

loop :: Int -> UnpackedInt -> [UnpackedInt] -> IO ()
loop n answer history = do
putStr "Your guess? " - ANERT
guessStr <- getLine - YATETCOXTHNE AT
if not (legal guessStr)
then loop n answer history -- redo
else let guess = unpack n (read guessStr :: Int) -- readCString?*HInt N
mooProduct = score answer guess in
if mooNum n mooProduct
then do putStrLn (" You got it in " ++

show (l+length history) ++ " guesses!")
else do putStrLn (showMOOProduct mooProduct)
loop n answer (guess:history)

where
legal str = length str == n && and (map isDigit str)

Bl f moo IIMT L &2 HIEIC & D, Mifk, 1B, THROBEZFEGIEKE L T loop # FFONH . BI%L loop
WFEEA NP S XTHE L TCFREZITRD, B LTELL Z2WHAEIIHANEZRD AL, A1 h-FHEIL
UnpackedInt NEZf I, IEEE OMTMOO HAKO HNL. LI TIEBEPRONP o7z Zd Ay -V %K
ARLTHT L, 2OMOBEIETEEERIZENLIRD AT %25 72O Lloop 2 UM

mooProduct #3KD LEIZHW-BE score IZLLTFD LI ICEHRSINAS.

score :: UnpackedInt -> UnpackedInt -> MOOProduct
score xs ys = (bulls, cows)
where
(xs', ys') = unzip [ (x,y) | (x,y) <- zip xs ys, x /=y ]
bulls = length xs - length xs'
cows = length xs' - length (xs' \\ ys')

NIV ZAMNDOEZRDLEHTHD., TobbysODZFERyITHL, xs OFTIRAICHNS v #TLY) Bz
A NN xs \\ ys &7 5.

? "abracadabra" \\ "abrcd" .
"aaabra"

"aaabra" | ZTEOLFHDOE 3578910 EZNFE SN/ A MTHA GEHHD ' 1THE0EFZRLETS). ZoMWY
I2&D, (xs ++ ys) \\ xs == ys PV $2 2 EIEHHTHA .
CZETOTUTTAIZED, moo 4 DE)IZHIEIHIZIEET 522 LT, BUTT—20EEITH 2 LAT
EI12% %, MOO BId T _RCOMPELRLZLEFMHFLLTVEZ LS, Hifin 11D EIITERW L
ICEE SN, F27 2% BT CIlED 2 121F Cirl-C 2 A 3 v,

Prelude> :1 Moo.hs J

Main> moo 4

Your guess? 0123
Bulls: 0, Cows: 2

Your guess? 1245
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Bulls: 0, Cows: 3
Your guess? 2671
Bulls: 0, Cows: 3
Your guess? 4712
Bulls: 2, Cows: 2
Your guess? 7412
You got it in 5 guesses!

Wm&E7a”r7s A

KIIREZMZ72oC, PREE5 25 L MOORZ RS HET T 7T ADFIET 5 LOEL, T E MOO HOE
BENOIEEEZRD D 7200707 T A% ElT 52 L1275,

BETr—20HhTH MOORYAY =< A Y FOX)IIHHD 4 /RS nbDIZH L TIE, TEREIZLo TR
BRI A /NI 5720 DI T TSRO 5N TWD, LI 3) I ENTWE0T, BIROH %5

FIISH LU TR L, ICEIT 723 -1 04 — #4761, 2Rk 2) TR &7z MOO Df/NE NG % v 725 o T,

C OHRIEIZ AU IS E AL 5213 M CTIEMEAS 515 2 EARENT W2,

ST AFRLE LT EREHO-EAER LS LN E TIIHELNIE Y MEREES LADETRES
DHENE DR ISR R 555 & 52 2127 5.

FFIELDT O gen 12L& o> T, HHICEBET 2T D%\ nHfd UnpackedInt % §XT, A PO THERK
FTHZENTEL., ZOMEigend, ) A MOWEERLE H 7 4 MO MOO ¥ % A ui 3 % B gens %, n
W —Ab L 72 D TH 5.

digits :: [Int]
digits = [0..9]

gen :: Int -> [UnpackedInt]
gen n = gens n []
where
gens :: Int -> [Int] -> [UnpackedInt]
gens 0 rs = if disjoint rs then [rs] else []
gens (n+l) rs = concatMap (\r -> gens n (rs++[r])) digits

{- &%:. gen4 == gen 4
gen4 = [ ds | p<-digits, g<-digits, r<-digits, s<-digits,
let ds=I[p,q,r,s], disjoint ds]

-}

VA MOWNWEFELRE, DTFOLV— VXY AURREZHCZWIIOERICESEZ S5NLZ ERAOLNTWT,
gen I DN — NV EFANT—FRILINTW 5B,

l.le|]b,Q]=ifbthen[e|Q ]else []
2.le|p—1, Q]=concatMap fl where fp=[e|Q]
3.[elletdecls, Q] =letdeclsin[e]| Q]

FRHZBIE gen (2 & ) BEAAVER S A BT 2 UFIIRT.

{- gen 2 X BHEHIDER

gen 4 = gens 4 []
concatMap (\ p -> gens 3 ([l++[p]l)) digits
concatMap [ gens 3 [p] | p <- digits ]

{_
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gens 3 [p] = concatMap (\ g -> gens 2 ([pl++[g]l)) digits
= concatMap [ gens 2 [p,qg]l | g <- digits ]

gens 2 [p,ql = concatMap (\ r -> gens 1 ([p,ql++[r])) digits

= concatMap [ gens 1 [p,q,r] | r <- digits ]

gens 1 [p,q,r] = concatMap (\ s -> gens 0 ([p,q,r]l++[s])) digits
= concatMap [ gens 0 [p,q,r,s] | s <- digits ]

gens 0 [p,q,r,s] = 1if disjoint [p,q,r,s] then [[p,qgq,r,s]] else []

= concatMap [
concatMap [
concatMap [
concatMap [
if disjoint [p,q,r,s] then [[p,q,r,s]]
else []
| s <- digits ]
| r <- digits ]
| g <- digits ]
| p <- digits ]

{_
-- s,r,q,p DIEIZ 0..9 OHiIFHZ LD, disjoint % b DTS
[0,0,0,01,([0,0,0,11,[0,0,0,21, .. ,[0,0,0,91,
[o,0,1,01,[0,0,1,11,[0,0,1,21, .. ,[0,0,1,9],
[0,0,9,01,(0,0,9,11,[0,0,9,21, .. ,[0,0,9,91,
[0,1,0,01,[0,1,0,11,[0,1,0,21, ,[0,1,0,91,
fo,12,12,0]1,f(0,12,1,11,10,1,1,21, .. ,[0,1,1,9],
[0,1,2,01,([0,1,2,11,[0,1,2,21,10,1,2,3] ==> WA disjoint !
-}

= [[0,1,2,3],([0,1,2,4],..,[0,1,2,9],1[0,1,3,2],....,109,8,7,611]

-}

& 7075 NTH LB solver (X5 [8IHT & LR 2 UFHLY , fliBhRI%L solverl, solver2 % Hvy THEHE|Z
oW TFHEELT).

solver :: Int -> Int -> IO ()
solver n answer = putStr result
where
scorel = score (unpack n answer) -- T, HMo0fHE R TR
candidates = gen n
result = solverl n scorel [] candidates

solverl :: Int -> (UnpackedInt -> MOOProduct) ->
[UnpackedInt] -> [UnpackedInt] -> String
solverl n scorel history (guess:rs) = solver2 n scorel history rs guess

scorel (IEMRET, FHOBEMZ AL LIEMEDOBTMOO Mz RKDL7-DICHWSL., TDXIHIZ251%#
BB Hx 1 DIREL LD E L THCABIZBEHR a0 753 v 7y TikE L RZirbons.

solver2 :: Int -> (UnpackedInt -> MOOProduct) ->
[UnpackedInt] -> [UnpackedInt] -> UnpackedInt -> String
solver2 n scorel history rs guess =
let mooProduct = scorel guess in
if mooNum n mooProduct
then "Computer found " ++ showUnpackedInt guess

++ " in " ++ show (l+length history) ++ " guesses."
else let rs' = [ r | r <- rs, score guess r == mooProduct ] in
"Computer guesses " ++ showUnpackedInt guess ++ "\n"

++ showMOOProduct mooProduct ++ "\n"
++ solverl n scorel (guess:history) rs'
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FA¥i solver2 Tld, RO FM%E guess & L MOO $ux k2. IR 725GMMAT v TE L2 ML
TS5, RIEfREZ 1258, BEHO—EH» 5 guess & O MOO Fi%S mooProduct 127 5\ b D% RV THi7z 7%
FRO—8EEL L, ROFEEZTIINL,

L VELTT — 22 7O 7 I LN TELI LR A, B d 121t solver 4 7412 D X H 2, ik
Eff% Int THRETIUZ L V.

Prelude> :1 Moo.hs J
Main> solver 4 7412 J
Computer guesses 0123
Bulls: 0, Cows: 2
Computer guesses 1045
Bulls: 0, Cows: 2
Computer guesses 2354
Bulls: 0, Cows: 2
Computer guesses 3406
Bulls: 1, Cows: O
Computer guesses 3517
Bulls: 1, Cows: 1
Computer guesses 5207
Bulls: 0, Cows: 2
Computer found 7412 in 7 guesses.

CNFEFTRTEAEIE, BUETTr—237ur I3 7o EE L CEFHRMELZOT, GEDOHH—RMH
WENZZEFHTHENCTATEVDD A ) H. W UMEZHOSHEEZHCTHEC I EI2X-T, 22 TEIT-BE
SRCL 2 T0 T T AOREF L VWS RETHA ).

CLL bHTO [UFHE] LFEMk L7 —228B 7077 I 728A LR, ZHEBEBTe s 7y

TN (toy) 7RT T IV T LPRZBNEV) T EERLTWELEDITTIER., FEEHELOBEKEVWIED H LD

Gl E ) L THEDORMBLEEC L, §TICHEIN TV 2HAALBEBE LT A2 L CliR2 707
TIVTETAIZDDI Yy A H->THE)OPHENENLSTH S, EE, Haskell @22 /314 5 THAH GHC
L FNH Y Haskell TR EN TS L, Web ¥ —/3, A— ¥ — 3N (smtp), 7TFAMLZF 1%, Perl £ % 7
5 7% £% Haskell SiTH RANMFTON TV LI EBRLTHL Y,

SE R
1) Ry, Computer Recreations, Software Practice and Experience, Vol.1, No.2, pp.201-204 (1971).
2) HFPHE: B2l T — 2 MOO Of/NE I & fGRNs, 55307 — 270793 77— a v 7 (199).
http://www.tanaka.ecc.u-tokyo.ac.jp/ ktanaka/moo/moo.html
3) KB AT, PrPaBEE R bit AU — A TR T 3 v o LSRR (1997).
4) Haskell in Practice, http://haskell.org/practice.html
CPR174E4 7 16 H 2 A
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