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E£H, BLETHETROBENICEED HAVENS, CSEDBKPEUNE U ESmalltalkd XYV v REEH L &
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F/e. [SmalltalkiFEEL VW) EVWSBHMOENH ZIEOETADVWTH TS, ERIZIE, mRIITVWS
EROHTIIEDMHELSETH S,

D%D, Smalltalkld IEHRATERICEAILRD) EFCR DL, TL, BREREPISZX - 5175 —
KIIEFNH /DT, —HIEATEDO by TICBY TEELD 3.

2.2 BAEE

ST, BRI EIUT, EEEEEBCHEEZR LIV, WX AD (70 50X WCEIDIHES I TY
200 (BE7O7S53I20") OFETH DY, HENSEIARIDRSELOBAMED B,

BOTAD ~ yjl;bi/\)l/ﬁﬁ“Cf’Fbﬂf:Standard ML of New Jersey &7 5 > F DF A A=AV KETHELN
#=Concurrent Clean& W5 BSM EEENDH 58, Standard MLIZBRARBEBEEETH DM, JEa—9VY 7
MIZ7DISELIABNS AEERTAE S ADERSHEoTVWSBL, 7AF—N5ULlmanDENFRENT
HTWADT, ZIZTlEFEIConcurrent CleanDHFZBML LS,

Concurrent Cleanld, &XK - WifT - HWOET TV r—a 2R THIEEZENE LM TRA DR
HEFET, BRTHEY 2 —)VEECEREKPlazy evaluationZ B L T 5,

FHREI0S/S5I2J/F8E (C, Basic'®, Fortran, Pascal, PL/I, COBOL/Z&) &, 74>+ /A< 8a>
Ea—8BWEThERERFa—)2F - ITTVEETIVELTVNS, ZOFDEEDFRIL (7—FF 7 F v
DEME] T, BYBIAZNA S—2EDRT,

UL, FRETOVSI D/ EBR2E-TIOS S ATEIONESROFTIZRY., BICHEBERZON TRAJ
T, ACO—RTHREROEIL > TRRBBIRIBEVNETEIEVSEEAZEIT. o T, FHRUSET (ER
&) BRODDIZFEHFICEERZZ ENHENTVWS, Lhvd, 7T XLANBEYERERBIIRSDT, AT
AEFENTWRWE, ETFPRBEAENTIIEL RN,
£, AVEa—FEBOETNRTA> « JAIHOALEa—F THEBREGRN, + TP x7 Mem&
WOIARDII 22— a &ETIVIRLEEED. BEER— AR U EHREMNSECHEMEENEENFT
UTH 5,

Concurrent Cleanid, fRAZFF 2 MHiK) ZEKHEE"THD., EE DRV, #-T, TOVSLEE
EMIE Z EHTE, MROMMIEFIRRCHEEBLAYL., TOkEY, FTOFVSLADELIZIEHALDPTVL
B MWFEFLRPT V. AEUEBRZEBEINTY T, CEBEOLSKEFRICAT ) —2HBT5Z &40
Uy 2bFd, T—FBEEICRERC Y ZERTDEAUNA BRI NS, BRTAINY—EH— REME->

RUEAR. BE OS5I Y, iR, 199 14
*Moscow MLECAMLEWSMLS 254, EAHRELTOAEN, WFNOWUERHERTH S,
Yeffrey D. Ullman, iR, SO0 53I >/ EEML, 7 AF—HERE. 19964

Y% TBasick ELN TS EEIL, EidBasicTT 5120, FFY— MY AKEDBasiclid > EEEBREET
H5,

UMLIZ (A#l) RERRSET, BRI TIIWRWARAD TE S,
P EnS SEIL JOERTEDhTNS,
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T, 70V SAhZEETEOT, HLEHEEETHICENRTVSY
BREBE KRN SETIRTOUEZETZONLE NS RN, BERSENERE LTS AGHER, Fa—
DRIV EFIVERBHICEA L ENEHEIN TR, BETRnS,

BOEEIT. BoLET BPRNEBEMho/z) ZT&&, bEHE MK KACEFRVHEREZS £SO/ SALTE
5DNEND RETTH S,

(HRNBMAS) FRAZ, 9ETOACEa—INHEASELXBTE7—FFT I/ F v 2o TuRkho
ZETHD, SETOTNT) XLNECEHRHUTH R IETHS. LML, BEERAZTSITOEZIHRX
TROERA VI —DRIBACEERAD (HTST7EHEERRS R, AR —OH—R—YaV I a U5k
DRBCED, BEREBEOIINAT—RIEFEAEDFETHRNTEE I W O— REBERT XSRS .

Eiz, MBEHNTOTSLRT—IXR—Z - 0S - Ot RAfHE Vo 72, BEENICFERENT IV T) XLNEES
7TV r—aricd, BERO7ITY ZLANERT IS, Concurrent CleanB&DGUIA > %
TJ—ARHEIT. TNH5OEEFINRINTVNS, 112, Concurrent CleanTEEINT M) AETHD
EEZRT.

" & HMacTetris ‘_
Points:68 Level:1

"

1 FhUA

B EENRS, EhConcurrent CleanZ2KICA- TWASER D, Macintosh®GUIA > ¥ 7 r— X 2K S
475 ) —TEELTAWT, Macintosh®EAKRIZY 7 v T 7 IHENEZNSTH S,

2. 3 Concurrent Clean&MCLIZ &S (BN X)V) OTOF S A
ST, OLEEMNDTIHaIRDT, EBICEHZAD (HB)3X)] DCommon Lisp 704 S A%

MZodnid, BEOTRTORKHEETHEADHRTH 2,

BgECiZ, (7O S<osfll] TRAThTWS HAGE#HE, SFETTIIOERER, SE#EY 7y
TRE12, BERE, 199 14 22BIhz,

%Concurrent Clean Language Report Version 1.1, University of Nijmegen, March 1996

VR >F<—2 TiE, Macintosh II-fx®Concurrent Clean ., Sun 3OCEE L DEWH, E/PowerPCx 1
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Concurrent CleanTHEEE L THL S, NN OBEEIL, KOO 1H5 9 ETOKTELE EHES ANT, EX
ERDMEEBEITTEHENSIHDTH S,
O O O

oo oo m[m]
BT AOCommon Lispd 7T 5 AL, 9 = 3628800)EFIE4ERT DI MERAICELY) EBAEL. &
NORERDDETATHIET S, LML, BEOHHEBENTIELVETONRA LEERL TV ET (£
ARFBIES D] EWS FRIOD L ISBOMBADEEFHETSES br o EFH LELE, E0OMacintosh
Common Lsip (MCL) ¥ 7055 an7usS A1 Th o,

(defvar N 9)
(defvar N1 (1- N))
(defvar digits (make-array N))

(defun init-digits(Q)
(setq digits #(1 23 45 6 7 8 9)))

(defun a-by-bc ( a b ¢)
(/ a(+ (* 10 b) ©)))

(defun add-three-rationals ()
(let ((sum @))
(do ((i @ (+ 3 1)) (> 1 6) sum)
(incf sum (a-by-bc(aref digits (+ i 2))
(aref digits (+ i 0))
(aref digits (+ i 1))

(defun print-result O
(format t "~d/~d~d + ~d/~d~d + ~d/~d~d = 1~%"
(aref digits 2)(aref digits @)(aref digits 1)
(aref digits 5)(aref digits 3)(aref digits 4)
(aref digits 8)(aref digits 6)(aref digits 7))

(defun swap (i 3D
(let ((x (aref digits j)))
(setf (aref digits j)(aref digits i))
(setf (aref digits i) x)))

(defun next-permutation()
(let (i (1- N1)) (G N1))

(loop (when (or (minusp i)

PowerPCHA 54 7+ A1 5—T. ¥=a7 )bk [CoFortrand b BV EEETHERND S,
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(< (aref digits i)(aref digits (1+ 1))))

(return)) =
(decf 1)) E
(when (minusp 1) ¢
(init-digits)(return-from next-permutation)) ?
(loop (when (> (aref digits j)(aref digits i) ~
(return))
(decf j))
(swap i j) .
(incf i)(setq j N1) .
(loop (when (>= i j)(return)) It
(swap i j)
(incf i)(decf 3D))) :‘
(defun find-solution()
(init-digits) c
(dotimes (i (fact 9))
(when (= (add-three-rationals) 1) a
(print-result)) al
(next-permutation))) a
TarZShl NXNDE (MCLER)
KITHERIL, UTOED TH 3, "
? (time (find-solution)) i
9/12 + 5/34 + 7/68 = 1 &
9/12 + 7/68 + 5/34 = 1 =
5/34 + 9/12 + 7/68 = 1 g
5/34 + 7/68 + 9/12 = 1
7/68 + 9/12 + 5/34 = 1
7/68 + 5/34 + 9/12 = 1 .
(FIND-SOLUTION) took 51,605 milliseconds (51.605 seconds) to run.
Of that, 1,930 milliseconds (1.930 seconds) were spent in The Cooperative Multitasking Experience. z
660 milliseconds (@.660 seconds) was spent in GC.
34,840,504 bytes of memory allocated. I
NIL ol
#
E#éh@%ﬁﬁb\E@Ahﬁi&mﬁE%@%ﬁ&ﬂkEﬁummatﬂ\%&ﬁﬁébf%.i#éh@j f
B75 4 (Sun 3/60LDKCL) D¥HOETRETE S, 523, BIOREEDITSEIHE50.7128 L7
MO THRVWDT, HEULENZ &2z 5,
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&T, To7/ur 5 s%EConcurrent CleanTENWTHE S & LRt B3 2 £RR T Bnext-permutation() & b
SRENED TERNRTIN T LA THERENTVS DT, Bﬂﬁﬂ?ﬁ?ﬂlﬁ‘%@&@i@*@ﬁ‘?ﬂﬁﬁ$t LTk
Bko LWANIER M o)z, SEDMEFEERT S SOY S AlL 707504 @ (B IarSIY)
EVSEDPIBSEDT, ThE—BFELLTHRALE. PIRITIEBN. & SEDAEBUERZHYEN
TORDTEITAENE S DOHNS R0, BEEERT 3P TH EHRWEBS LWSEHETIOY
FLEENTHE,

Y, 2HOENEERT 57075 ATV SA20ES5 7,

implementation module ExtendList
import StdEnv

interleave :: al.[a] => [[a]]
interleave x ys = [take i ys ++ [x] ++ drop i ys\ \i <~ [0..length ys]]

concat = foldr (++) []

allPermutations:: !.[a] = [[a]]
allPermutations [] = [[]]
allPermutations [x:xs] = concat (map (interleave x) (allPermutations xs))

707562 EMONEFIEERT BSOS A (Concurrent Clean hiR)

interleave & W S BIKIL. EBOBMDT—¥ (aTHT) &, TOHOF—F D) X k ([alT%&?) 251%EL
T [€IDUR M ([l THY) #ETHET. #xd,

Interleave 12,3 4]&8/fi 35 &, [[1,2,3,4],[2,1,3,4](2,3,1,4](2,3,4,1 ] 25 5.

CZT ANV <= [0.length ysl& WS REIIZFEREE S0, 005 U X FysDEI ETDIZERT S, S0
a [1,2,3,4]1TH 3, F++iZU 2 b OEfEERL, takeldV) 2 F OB Ol DERENS 2B A RERL.
dropid) X b DR DHEDOEREHRR LY X b 23K,

D&D, interleavel [2,3,4] D /TS S AlL, B4,

take 0 [2,3,4] ++ [1] ++ drop 0 [2,3,4]]= [] ++ [1] ++ [2,3,4] = [1,2,3.4]
BREL. KT

take 1[2,3,4] ++ [1] ++ drop 1 [2,3,4] = [2] ++ [1] ++ [3,4] = [2,1,3.4]
BREL..LVWSEAKHERED TV,

allPermutationsiZ X TOJEF DM ASHEE 1 X FTEY. #IAE, allPermutations [1..3])%MH3 5 &,
(1.2,31,02,1,31,02,3,1],[1,3,2],[3,1,2],(3,2,1]) 38 7, dlPermutations MEEIL (¥ —2) 2o TEEX
TWS. D%V, dlPermutations D3 HEMZED Y X MITHN I, ZOUZXRDY R RMINZEEL, xEVWSE
ROBIXsE NS U R MAEL /N5 — > [xexs] THAU, concatA FOERZETT 5., TOXBENEEN=ED
BARBREO—DTHS, ficd, UTOEROTOYSADE S [H— Rl EREIh B85 EBEST, 7
075 LEMRICEL ZENTE S,
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factorial :: Int -> Int
factorial 0 = 1
factorial n
| n>=1=n * factorial (n - 1)

| otherwise = abort "factorial called with negative number."
Jar 553 BROTOSS5LY

alPermutations E&HHF DmapdsE 1 SIROBEKZEE 25RO VA NOBFERICGHA L MR E U NTETH
MK TH S, FIAE, map ((*) 2) [1..4] 1 [2,4,6,8]2E 7. BMERHSETIX. COXSKHEET—4ERAL
EORHADDT, NRDEHREETD, BRICHACITIELIILNTES., BEOESRDIZDDEEF0D
HENUHEHEINTVS, #HlXid, odd = not 0 evenREENS ZENTESD, ZOHD, FHRESELL
BILE L THTERNI ENZN,

concatld, BlOERKEKfoldr2E>T, VA MDERZEKE L T—DOD VX MNITB, =F L, TTTX
concat#[[[1,2,3,4] ,[2,1,3,4](2,3,1,4][2,3,4,11]]0—BA RO A FHEMERD KD LW EFIRE> TR S,

EFEBE MK foldrid ) A hOBRERICEMN SIEICI ROBKEZEA YT 5, FAE, foldr (+) 0 [1..10]iF1..100& &
55%387,

EROMEERDD 70T S LAIUTOED THS.

module tamai
import StdEnv, ExtendlList

Start = filter isIt (allPermutations [1..9])
where
isIt x = (sum x >= 0.99999999) && (sum x <= 1.00000001)
where
sum x = (addThreeRationals (x!@) (x!1) (x!2)) + (addThreeRationals (x!3) (x!4) (x!5)) +
(addThreeRationals (x!6) (x!7) (x!8))
where
addThreeRationals :: Int Int Int -> Real
addThreeRationals x y z = (toReal x) / (10.0 * (toReal y) + (toReal z))

7ag5 A4 NIV DE (Concurrent Cleankk)
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Tak::Int Int Int -> Int
Tk x yz | x<=y = y
= Tak (Tak (dec x) y z)
(Tak (dec y) z x)
(Tak (dec z) x y)

Start::Int
Start = Tak 24 16 8

JorS5h5 TAKBE¥K

2.5 Concurrent Clean®-F DD HEE
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£
module prime C
import StdEnv MC
f
Start = primenums i €3
where &t
primenums :: [Int]
primenums = map hd (iterate crossout [2..]) 2.8
where z
crossout [x:xs] = filter (not o (multiple x)) xs GN
where A
multiple x y = divisible y x Cle
where <
divisiblet n=t remn = 0 »H2Z
7Oy 556 TRTOFRKZERDSD0r S50 2.9
7
Z T Th¥kcrossoutid, [2,3,4,5..1& 05 ERBY X b2.. 105, ZEHOBRTEH DY hIERERNTS, Y
iterate crossout [2..JV}[([3,5,7..1,[5,7,11..1,[7,11,13..]1E VS K ST, TNEN2 TE DN WEEDOI R D
k. 3THEOYNRVEKRDY R, 5TEHOYhRVWEROUZ R, .OYZXMEET., THENDOU R hD% L
BEZEDTUAMELUTET DA map hd (iterate crossout [2..]). TRHERKD U X M &K primenums TH 50
3, e
b5 5 Aprimenumsit FIT L3 WER D EE4 LREREFRTR UK 5. 20,
%
2. 6 Standard ML MH
Concurrent Clean®ME—DRRIL, IANA F—DYV—ZAI—RBEFOTWRNI ETHS, BEEFEDD =
INA S — %Mo THIWAIL, Standard  MLOYV—ZXZFRANZHHENES S, MacintoshiRiZ680%0 AT
CPUDI—RERE CTMLTEWTH 5., CEETEEINTUARHMIZI DTN TH B, 727, EARLER v
BOT, I-a7)bRERXBFIEDY —A3— KHConcurrent Cleank Dz b &<, & DA KE M %
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2. 7T HREREE AO
7075 THBUL, £\ BEEZMIL. EFIMLL. HREZEALTNS OV S ARE> TR BIETT 25
H3%, F5Thhid, HBCREENLEIZ-TL 3. -
BOT2Y by FIE, REMLBREREFOBI3N S 5, ERAMRARIREEEIL. RSL (RAISE Specification B
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72t 5Macintosh EIZZ2 W &M, UNIX EIZIZH ZDEMEA TE S IIZPPEN LV BB T, EOTFTRAV by
ZITIROBI3L AR, BFHRDCafeOBINIPAOWWWAR—I N5 BN = 2 7))V EHIAFETESDT, 8 2.1
224Concurrent Clean®X =2 7 )L h 53| [,
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