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B1E

KL1 AF5

KL1 335G 558 Guarded Horn Clauses[5] [ZHEDWTEEFI N7z, MiFHLEEOFIRIC#E L 72 71 7
TLSHT, BAMR IV Ea -2 TV 27 MNP ZOHEL UTE 25D AT LDtk L & % M5
MYV VOB EEL LT, ARV =T VT - VAT LA ] O DISH T TS ADFRRIZET, JE<
HWHNTE/2[6) ZOFETIE KL1 OSFEEMOMIR L, AR 7075 IV FEIRIZOWTRST 5.

1.1 FUL&IC

KL1 2\ SFEORMA VL ZE TED BOHIXRBUEBELINITRILODEEL VD ZLILBRD.

BUHILIELZ < SR THBUE T, EHITKEAE D TR AWMV BEDRHD LML\, 207D, 25
VT —R3%2YDERT—AHETRETINVEEIIRD. /2, TOULAT—RBEELEDIDIIAE
VE(HDVET A+ AVKEER) THEHETINEMETHD. 25 LABHICTO T I I0% < DI H & EN»
FTIHEL LD, SFEVATLATEARNGEELHZELT, S ABENRTO I IV IIERTED LS
WZUED, LW OWHSUHEFEDEZ ST THD. BARNIZIE, —BMDOH 2 EDIZA4H = D)2 L BEIIZ
—RBRFREEGEZTINDEET LD, BN T — ZEEIZDOWTEDZOD AT HY 1 P
O N %WE LTI NDEEA T BEMEELR E2 RERNBRHMTH S, 2O, KL IFRERN ARG S0
HISFETH D Lisp — R FAOEREZ L T 5.

W FIEED 72 D121, SARDIEE 2 EE DM EIL T, BER L A TIEE UL ORI % B YD
BISOEIHEEMRD D BENDHD. T DO, BRI S GBS ST % 18T T 28k & M0 7O OBk %
EIU, WHIIZEH R D L DI UE5E (D WK OS DEEEZ TED /Y AT L) IFHE W

ZHULAET TE—FIZRSIZDODOKREIBRME SN H D, OLOIE, L E L DEFEDHFOFANIZZR RN
DEFEROT, WINIFEFTTEDEHN 2 VHVBIRELRTNERLRNIETHD. 20D, LT rZ
L TOR Y ERORESELEZN- R o7 TH@EIZHED, ULrERIRE<ENTIOICTEIZEDEHL <,
N=RO 7 ZLil70r5 L2 fkENR) EIETBENELS. LT, XD &S RAHILIATEY 20D
PRELSDODPLBOVHEBEIZOWT, EEZEMARELQRD S WHWHOA ST 2 HEL T LS RGE, T00
TN LAEHEIELUTCTNAY JUET I LIZKRY, ZREFANBEIZRD. 50 & DAL
BXTHD. AHOBEEZEBRUANLDOTO T T IV TI3IEFEIZENTHD U, BN TRAD L, 20D
INTWED &S IZRELT 2DICHEMEN RN (EITTE2CITEIBEENEE D) 2L DT, 7Y
TR TR R D,

KL1 (3B R BIINFIFEIT D 72 D DOBEREZ NI 5 L WD FIETHETUAZSETIE RV, BN S I ART
MATENET 2 Z L 2Rt LASHETHD. 2592 LW ITHERFAMNBEIZRDDEN, 7—487
O—RP#E2EALUCHAMZ AETE2I2I12&>T, 707 I 2RO BA VAL aJREME % HE
RUTW2. WA ETOREIIIE TS IR EEENZHRIC L >THFERD. o377k 7ns s A



DEMM 2B ZBNE S ITHF L THDOT, WHMBDM S 2 EZ S =TT /Ny T UETBENPE.

25 U7 KL1 OFEOE NI T, WHMEY 7 N7 = 7 OMFERHFED I HIEEE 1T EInd. L7
TILDT I TN EEET DRI TI EIERMANELTOMLSEZHETELIDT, WorANTZH-ST
UE ZIFMHNFATHRE AR E R B 72N T I E I N BEE R, 20208 ATy Ea—4TnYyc
7 NTIE, MFIEEDE > L ERERRETH 2 AMDP A RDMER L%, BE < DERETRVENDLHE
FERICHED B ZEMNTE DI THS.

1.2 BXERTHEBOESR

FTKLL ORI S ASiEL U TOBBOMELZSIHITLIZIZLIZLEDS.

121 7O7S5LDOFREEARERITHEE
BN KL1 O 7075 AORA Y, HARNRFEITEEREC SOWT, B3R5 % HWCHNT 5.
BELTOs5 A

Lo EfiHAR KLL 7077 A0HIE LT, AJID 0,1 2RKELUTHITEA U N—REEZEZTHD. 7
07 MITDESIZETS.

not(In, Out):- In = 0 | Out
not(In, Out):- In =1 | Out

I
O =

IDTATD T T T AL, TNE

e LU not DE—FIF In 230 o725, FE81E Out X 11293
e HLU not DE—FH In W1 22725, BBIH Out X 01233

Ly, TDSEDODfTETNTNE (clause) LIFY, KL1 O 70T ADIEAKREATHD.

ZNTNOFHOGEHDIZH D “not (In, Out)” ik, ZOHIHHREE not IZBHT R EHRTHD Z &, 5IEIEZS
72DT, ZOHOHFTIEZENETN In, Out LIFERZELEZEHES LTS, 2O EH DAY K (head) LIER
MEEE WD AETIE KLL ORBEAZEL U TOENTLENERKEZDEN, TITIRBIITRS, HE2WVIEY T
N—=F DI ELES>TIUDNAR.

Ay RIZEES “o=7 O, #itkE (¢17) OETETEA— K (guard) &R, H— NI OHi##EATRWNE
IMDFEMZRHRETLIRMNHTHD.

HEHEDR, TN A Ry T (57) £TERT4 (body) LIER. K71 ETOMERAL & X% T D 0%
BETDHITHD. RTAIIXNANAREDNEIT DM, ZOHITIRHIHDSIBOME%E I 2 EETH
% “Out = 17 BREERITRERO>TVD.

0TS LDET
KLIC THEHEDA Y N=2DTa TS AR EFTTDHIE, ALY - 7O 08 UTOEEZEZ BTN
RO, FEZIEUTDES> B2 DEHET 5.

:— module main.

*LIEREIZ 1345 1R & B 72 B 4 T2



main :- not(l, X), io:outstream([print(X),nl]).

not(In, Out):- In
not(In, Out):- In

0 | Out
1 | Out

1.

BAIDITT, TNWAAL Y TOTTADET2a—NELVWSZEE2ES LTS, KD main SR E 547
MAL Y TOAT I ADARRTHS. T2 illidnot LWHERIFERZTOT I A2, TOMRE2ESHT,
EVNDZENBNTHD. EXHT OO iooutstream m4 L WO DIE, T TREZREBEUAVWSE L
BoTHnT&u.

ZZTlEnot DFIENICZ 1 & X 25272 B 1 IFEEOEME 1 2%9. KL1 TIRRXFTHE 5401
BRAERT. TITRRMMICEEAZLEZICEHTIBN52F>I5DEH X 25 251 8UTELZDITTH 5.

ZO7UT I LD H, not DIFECHLDEBHSDFEITIXLATD L 512425,

1. 215180 In (F2FEHRFOHEUDRIZE R 7251801 ITRIET 5. Zhid, S7=2dho72Hid> 5, |
DFFDHDH — RIZENEIREM “In = 07 IZRAZIZVD, BOHDEM “In = 17 IZHEZ LT
5. TIT, ZOHDFOH%EI.

2. HiAEIEN/ZDT, ZDORT 1 2FEf79 5. KT« TIEE 2 518 Out (I Z TIERFEHNIFOH U 7~ I
CEWE X ITHIESIT 5N TVS) Offiz 0 LHHTNS (“Out = 07).

3. MIZT B IEBVDT, INTEFTE2ERDD.

ZOFEITOME, BIEICE X7 X DR 0 IZIRES DT, TOBHAIh, 7075 5300058 <KT
TBHILILRD 2

KLl OZ#IE C D& D BFHIMUEFHETHD 2B LIIREI<HERD. FHIMSFETIE 28 13E
DOREIIGATTH > T, FHEDEITIZHE S THRIIINTVBEIZ 0 1IZ8>/20 1 1IZR>7721) &2{T 5. KL1
DEIZE > EHETOILEIEL, HRRE > TOARVPRESTVEINDEL LNT, o AN E R
D7ZHHBTEDD Z LIFR.

BANCH R 28 —518% 0 1222 NUE, HREHWINDZDIE 112485,

A=TJ44—>3aYv

BIHEDA Y N=2 DT T T LDOHFD “In = 07 % “0ut = 17 OLIAR, F5 (“=") OMLIZHEZ FH 7
BDOI—=)VE1=7 44— 3V (unification) LR, E5E2HNTWS L 512, ZHUIELOMEMNEFEL W&
WD RN, MEBEDLED AT — MIZH D “=" IFRMHEE, HORT A I1ZHD “=" IMEORE L, ALFHTTE
T BGMTHEKNES. C SEBALTNTN “==" & “=27 IH/dLO2R0EDTH5.

BA—R-2=7445—>3Y HOBREMBIRDZH—RTOI=ZT 45— avig, mAPELNI LN
FED—HTH2EIL2RTEDTHD. ZNRFBIZFELONEIDERTETROTRENELI=T 17—
¥ a v (passive unification) & & IFEND. HiFGDOHIOD “In = 07 TIX In A0 NEIMEFNT VLS DIFT
Hd.

BRT 1 -21=T47—>3ay FTREETIRTATOI=T 4 r—Yavid mdEzFELVEDIZT D
& D BRI R HE T, BEBINAR =7 ¢ 77— 3V (active unification) & & IFIEND. FiEOFID “Out =
17 T, ERMEORES>TVERR S Out D% 1 IZHROTULES Z2I2& 2T, Wl ZEFEHMIZELVE
DIZLUTLES>TNDIDITTHD.

*2HBITARZAN, TOT T ADFEFEDONBLKT T LIRS A,



D & EARRTHE
TNU I LEEETHHIE, MIZEATOLSBEEL TS,

WAL (BB, L) - H— K | KT
ZNENOBHOEHEL FOMY) THS.

WEEH: HiTER (D) 25 22 (Fhi ) D4R

BB MFEOFIBEHOFTH S ZBADONIEE D2 72ODRFIEONU T, KL1 TIEEH DA $h#ipHi%
VDL ODHFDORZTT, HUARTEHOHIZHIVEE > HDEDEARINS. FUREDHF
KRR OTHEUIZDWTE, ZOT0T L IZAUARIOZEBM I OERZZEKT 5. 2k C O auto &
WEFKTHB.

H—K: HOBEMAZME2EETI2HS. WYY TRY>TI—=NE2WLSDTEE, IRTEMELZEGHI
EIEHGGZHEZ U208 TE. H—RIZZI=T7 4 75— a VoMU, KNERAR Y, SHETER
TBHDWE S ZHEEOREDOIECH U ZIFETD.

RTF 4 HiZBARL SIZEFTAREIED. PRIV AU TRY>TIT =20 ODTEET, TOHIMEIL
NELTRTE2ITTE. RTIFA=T 0 r—y a vofiz, okEE 25 0IZED HE Z2IF0H
TI-NET5.

KL1 THFUHE2REEIZIE, H5»UOSFETERT 2 HIAMEE (built-in predicates) &, 7H 27T A
EHT DA —YEZRMBEE (user-defined predicates) D _FEHNH 5.

HIARFEDZ IFFEX DT — X IZ DOV TOEREEEPEARNBEDORED/ZODELDT, TNLNED
O IEET B nE KLL SFEOMEMO e LTED LN T WS, FRBMAREEL LT, 518D R Wik
BB “true” MDD, TNIEH— RIZENNIEHFICE (D F V) EEME), R7  CEHAIME LRI 2 (no
operation) % &Ik 5.

A—HERBFEDO T—IVOETTIE, TORFEEZEZTIEHPNO0H D LT DL, FIEHDwEMARM,
TH2H— ROERHZRT. WIIH—RPETHD O LHiE2 0L DETREDYS ZORT+OI—) (2
STV avEED) BIRTAHBRETIREST-NE TS, ZWE2EVETON KLL 7075 L0D%E
B TH 5.

WFIEAT, BIE, REDOHIE

Hildkd DM (H—R) 23T %, RF OT—VIIESIWMZZEHN -V THILRDIILET
5. M 1I1LICRTEDICEIBIZRIT-NOERNL0E DD T =V ERDHL, ZOEMBMR ZHEL
FAERE T—IVOESIIRTONETD 1 ATy FI285, BHMAEMHY KT Z LI & > THRMEIIZIZTRT
DT=IHH LARNT =)L “erue” ICETHIMIOND LFEFIFKT TS Z0#RIE, BOICEZ5
NT—)% “true” IZEFTEHRX T EML (reduction) THLEELEZHND.

ZOEBAEINELTUERRNZV L DTOHADLAL L E RV, O T— IOV THRHZT R ZIE,
FEITIZAMFNT 2D,

KLl TREBOT-NVDFRAUCERERB T2 HD. HDT—UBEROMEERONE, ThEtET

BB HNIE, ENASRIENDNIEDD SR,
MRLBEDEH->TE EVDT, EMICIZYLTES.
*5KL1 TIRHWOETHS> TEHEEMTMIKLBWNEAR T I LN EDEEZOND.



Roo- & | I—J, T—J.

|
]

FAFITARET-NDESY

1.1 KL1 OB

5D T—IVIL, TDMEEF>TEDHI %> TS 20 %2 RO LETES. 2 KL1 D@EEH
WThd.
BHEDA Y N=ZDTAT I AIONT, AV TATIAZUTOEIICEMI-GEE2EZTALD.

main :- not(l, X), not(X, Y), io:outstream([print(Y),nl]).

ZDEDICEFTTDI L, X TRIEEIIREE not 1ICBHT 252200 T—NTHETIZZLIZRD.

KL1 Tk, O IT—Ihdd & SITIFEDIERIZFEITT 2 NIRFITIOTE ST, WHRDAA THRD T
HWZ &iZaoT\\3.%6

RIZ, ETEAID “not(1,X)” MHBICEFTTIEDE L TALD. H1IIEIT 1 Z,nD, FH25 X D
X0 ICRED. 2O XEFESVEDDT—IL “not(X,Y)” DFE 1 FIBIZER>TWS. ZnS6IDd—)
DELIBIBIF 0 ILRS2EDITHS. FIT, ZOT—IN2FEFTHE Y IZ1ITHRES. LEB>T, 20
T—VHIDEFTOFER, X 1F 012, Y X 112425,

FITDEFENED S5 85857255, BN _FEHDO IT—)L “not (X,Y)” 2#FHfFLLD>LLALT5.
T, H1EH X OMEIEEAERES>TORONS, WEE not DS DDHDH — RIZENTH D%
fEIn=0 & In=11%, ¥556% In DENELRESTOARNI LIZHL. THTREDH I ZMH>TRODD,
FMEEATIENTERY. ZOEDARGE, YHOM IO IT—IVOEFIERELED. Ihi FEITOPET
(suspension) & 3.

DTN SETTERNERD L, MMUZIXES VL D2OT - NT I LR, FZTEDOI—
VEFBIZFEITTLHE X OMEN 0 ICRED. ZNTHEBETZHM LT AZT—VOHE 1 5IBOMEIFREY,
FIT M UK 2BHIZ R Ro/k. T2 T, 2OT—NVDFEIT2EHBATE. ZALIZH— ROEEZHFHN
BDIZBEEIIAR L, EF In=0 OFHMEIEN, Y DEIX 1 C-FED. 72T KL1L DOEE & AT,
ZHBIAMZIITE .

FEHTLHLEUTDOLDIIRD.

o BERIHAEEHZAVWTLALD

ORI LEDNSHIATADNG D, BT TSR LIERE B, F/z, FATIF 2 IHET S 2D RBOBIE RTINS 55
A, R0 MR E D TIEZRN.



o BHEA— NTHREREZREY 5 LBBNICITRDND

KL1 TI3#RFEFT (if-then-else D& D BE D) DRMAEFITRTH - ROEB/EFARD I LIZL>THRD D,
ZOHIWHZ BEREIZDONT, EAMEMARE > TR FHRTETHARWY) HE1E, EI72 Rl L Tl E
Db AEOELHHNRFEMIEES. KL1 OZBEW > AMEPRESTUEZE, B25 TN O
EIZEDD LD ZLidAa<, oL AUMARBRT S, 225, KL1 00T ATIEEHMARFHRIERF DR
DIZE > T 7Z#IREZ L TLE D L WD fEMEIFERADTHS.

EITHEICOVWTORRE
PALET KL1 OREAKEBRETEEDTRTREDOEN, ZZETORNAETHLOPELLLHAPL TV RN
ENRHBDT, ZITHALHELTEZS.

WEHOHI’EZLLS? EUSEZDOUEOHOH—RPEL -5, EOHi%EIDEZAS. KL1 OFiEE
BT, COEIBGEARITEH—RPETHD LD BHDOI LD ENEESIND A THRO TN IR
DEHHTEIRODTHERNWI LIZBE >TSS LM ->T, ELWKLL 7075 AT, 0&DDREEIZD
WTHHIIZ 222 £ D12 — REMEE2ELS D, UK TRVGEITIZENZBATEHEEL B L5 IE MR
FIUER 5200,

BEDEEFEARN2/E? LU EDHIDERGZME, ABREINZBNEDR>25, E5F2DEAS.
72 L Z XA DIBEE not % “not (3, X)” DEDRFIBMTHALELEDRDZDEAD. ZOHEIET—IVDHE
FHIRE (failure) (2A&Y, T0JT MIEEKTT5.

MRT/ 12745 =23 VT, BIBEORE>TWBEROEE £RDED &ELED? HITHRE>TY
BIMLFA RS, A UANRS-DLRAUICAS. #EIMEICLED L LAEDRD, 227 4 r— 3 VO%K
TR, Rl BEKTICAS.

122 #O7OJSLFR/ELRT

TZETHRATE KL OR%, IO SFEL ATEY E->TALS.

FHRIBEFEL KL

BENZTDEEZEZ TS WD FREIBMIFREIZASNEGE Z 1K, KL IZIFFEEL RV, KL1 O2#BUE
AR ESTOBROD, e ESTOBIRONTNNT, Vo ZAMEIRE S 5ZNIFRLTEDLSL . i
G 72 AL 2 FHFURIEDS AW IS B2 522 Z LI BV T, SHRIEFOHBHENRZOANAKREIL RS,
Z ORI FIMIIZ & > TIIKRIRFETH 5.

BEHASEE KL

REIZE (LT 2 GHEREEDS IS R 5 RN L WS IR T, KL IR A& B 5 551 E 9 M5B 5t 4
SRR HBEL TS,

BB SEE L KL1 ORARDEWNIE FBREM (nondeterminacy) IZH 5. IEPEM LK, o2 <FHUFHHE

TR OBEEE % 5 2 2 H DA, ZHITHIIIR S D TIRARW.
*8 gz JEHA ATV OYNF IO Y VAT A EOMER T, ELICT—Z2Hi>o T T 7o didE2 LA CTEH—RD

* 22TV ERTIE, IR b T W3 Lisp RBEHHTIIAL, FHREMSHETHS.



%?’E%&(lﬁlﬁ&of%éﬁ%%ﬁ%@%hé CENBB, LOSHETHS. - OIREII OO H — | A4S
BTHILGEITELD. ZNET NV TE2EZEZXDEREBRDIEN, ?dJiZE<F'ﬁaﬁ’&@ﬁ#ﬁék’ﬂiﬂ,ﬁﬂﬁé.
E@a&lﬂééﬁ@j’nﬁ7Ati2‘h@§+%$ﬂévz%ALT% (71338 > T o, ¥RIE) [ UEE T3, KL
DTS MIFTIRES 25 AOKR (FOEFOEE, ZOBOEEDEES &) 15U T, BEDTH X %
TBESIBL I LNTES.

L DFRBAFFE L KL

BMProlog & KL1 —R KL1 ® 71025 ALk, [dUA— V10 55 < B 3 Ch S Prolog 12FHHIC
RBITWD. 7075 LEHHEAL UTHMINT I MERMKT, TORIZED XS TG DI THMIRY 5 2
FTEELAZKALTHSE. UL, 7O I A55EE UTRAZR, KLL & Prolog I3F 572 < BAR 3 ZFHET
HD Lo TRV, Prolog &, RAZRMB OB N T, FS—ViiHOHEHHR L UTORLEEX TE S/
JEFS &SI TV M~ KL ideetko@kidd E 50, WA SEEE U TR &8k
ULSHETHD. MHIFHITHR— VIl DI RNS, Fo2<ED AANICKRB LTI/ ST, KL1 21
5| Prolog L IERDIZFEENTH 5.

BtDWFIFHEIEFE S KL1  Concurrent Prolog[3], Parlog[2], Guarded Horn Clauses (GHC) & £, \»

DIXFURDOALYF T, IFERAU A% HIELZS3ETHD. KL 1205 committed choice B2 & & £ 1T
ENDWMFGREASFEDS B TE oY Y TIVARFFHETH D GHC % Itll, Silfhhkz I 5ICiFIC L~
Flat GHC &IFEND S5EE T DOEMFEE LTS,

72 xy MEAEREE KLL

KLl BEIEA 7Y 27 MEHEETIEARY. 28 KL1 PMOMFHBASECTLHING TOr53
T ABANE, ATV b2 T 0 AL UTEBTD, ATV MO TR TSIV T - AXAI)T
Hd. ATV NRATOTSII VT RS EALLONEY) OHSIE, T<HEEIIZ KLL THARATE20DT
Hd. ZOTOTITIVYT - ARAINIDWTIIBICRHRT .

13 =49V DR

T ETORTIE, BT —2 e UTIE0, 1 2 X OBl LT o Aahor. KLl Tlillcs X £ X
ERBMOT— AN D, AETIE KL1 OBARL T — &8 Y 20510 2 IEICOWT, fiEh
1.3.1 RIEEZH

KL1 B2 EDFREMEEN C REDFHEIMEFE L E > E RIS BARDIDIE, BHOFNTHD. T XH
SEOLHML TS T DK TE2OICHBELEHMBLELIERI L HD. HELHMIFHRIMEEOLHLIVE
BETHD 2 12> 00EDTH 5.

10 ik 2 e BT A DS R 5 C, REN B B Y KEF W —BRFERIEOY T2 Y b, Prolog (BY MREZEERNE2ATHE
D) B KL1 &, ZOMIIZ OV TOREREVRL L BIFEIR EALED.
L UL, ARSI TIEAR.



T AT HFHTIFQL

EHOFH SIS FEOLLBUL, HEDBE MM OHEEDZIHDRKIIDAETVFHKIZOT 4T THD. stHEK
DAEVEZRTEDENS, MBEGHARLUEZDEZIRAZYTEIENTES. KL OBHIEATIDLD
BAEOKAIGI 2 X TELDOTRAEL, IO AL THD. EPoTDMEE2ZRTIILIZTETE, HE2E
HIRELNVD I LIFTEIR.

72l ZIE, 2<DOT0T I AZETIEY TN —F VD518 % HOIFIZHRTSIRTE 2 L 512, 5184
iz 215, C SREDEE, BIBAITBIBOEIEM L THIEGHMDOLMTHD. Liar>T, TONRE Hih
RBIELETED. LIANWHMBMEETI, 5IBEPBURTOIREINAZMZOEDTH > T, 51HUH %K
MUTHBEATIERN., ZROENEERMRBZRLEL NS T LIETEIR,

AR TR R DI, R E STV WS RENDHD L THD. laxZHMER DI LIFTERL
TH, REOTVRWVERZRDD ZLIFTEL. ZhIZE>TEBENUABOZELUNTES. 7075 A
DSz DDEHS WA UEREZILETIE, FATIXZOMERHED, $5 AT ZTOMEEZHNDE LN TES

EHUTEIE R W

KL1 TIREBUIIDOW T EARMD T = A NADNEIES LA, V—RA - 707 I AHFOFE UHiOFR UZ
Bos, W ENS %2 L7z JIF0 20O T—4, JIOL SITIFHORDT—REML T endHd.
D &H 7= Y 1% Prolog X Lisp LEKTH 5.

DI CIZRAREREAE DD, 7O T I AT OEBITIGEABRFEBEOMMADS 0D, FAlE UTIEZARD
T—REH5Z25FTHONLBEVOT, WHERAPEEEUICS W LIEREDVLDTHD. M2 /2, AMHLT
O7 I hEHGDE EICE, BEORE WS HEDBITIZARZHEHENRITTWE L7, MO 23553
IZHARD ER[EES S

—HFIRE UTX, C @ union D& S5 BRI OFIEEAVAS TEIEIERBMOT X E2RMAEIED L
MTESZ L, Ada @ generic package D& S LR ES %2 LA TE, WAWA RO T — &I L TH
HATEZ T BYa—NEMBIENS ZEBREDRHS.

EREUT, BEUIZEN RN LIE, TOT I 0525 0DIZIEL Lo EREEDN, ELOIZIRFEHMTHS. Z
DI el KBRWRTO T I LB MELEZIELENS, TIVIV XLEZHFEL T XS RGAICIEERIIC
B3, T AT BIZEIC BT ELE DI R < TR Lisp VAN TEAZBHDVOEDTHAD. — 7, B
WCHESLI N7V T ALZED W70 7T LEfA, The BECHE> TRFEL T &5 RBEITIER
MEHs.

132 7hIvionar—%

TRIVIBT R, WSR2, TOMES 2NN DB &S /T — 2 THB. KLIC T
WABT NIV BTF—RHE LT, BICMOMEERT DI TEAL, HEE—H2 Ik 5 3 Wl T
THILET bLL, BEl2 XTBET bADD 5.

ST hA
KL1 @FS7 M A Lisp R & RAY | @2 EDOFRERDZ LIERW, fOHNFThS. Lihio
T, 857 PAIZODWTTE LA, /— RTOR—MOHMZTTHE. 707 J LAhDEMRE —RICK

12 2 RIS T VS VORI & o TR Z HEi g IE, HDIBEIIAN—TES.



TOIZHWS
7 N ADFKFE Edinburgh Prolog @7 b ADKFL L [T, LFOWTNMNTH B,

o WNNFMOLIREY, EHFE LU TR 7 OLBEMOUT. 7z 21 “bit”, “pim”, “an_Atom”
e,

o FEFESCT (447, =7, “7) “42” R E) OMERMEDNTY. 2L ZIE “47, <o e

o SODRHM ¢ T ONAEEOXFH. 2720, sIARFEZELEEIF5I A% Rkl 6. 7~
& Z21¥ “Hello world’”, “’?’quoted’’’” & ¥.

o R T N A, BARRGIZIE «17) «7 ) “[17 D =FE¥H.

BIET b L

BREERL, Rl B IEEBEOHERE (ICBERLFENDNAZED) 2D (437, “-15” R Y). 1
FEM32EY hDY AT A ED KLIC OFEIL 28 Y hOfE%FD>DT, BEDHPAIX —227 125227 -1 %

1FEN 64 €Y NALAEIZ60 B RRDT 2% 225 2% — 1 FTTHS.

BB T 2 HARHEKIE, SFEOTVIT A T U THELAZRETH 2 HAHHEE (built-in
predicates) ZFHWTITZR S . B L U TITINREROMWAIEE D ), T — ROZRM4EL U TR/NLEENT
2.8, IS OEE, IR, %E&L&L EEEHVD LD EY I OEEAVIONMERTHD.

BHUZDNT DA — RTORNHERITIE “<7, 7 =< = ZAVS. 7L 21E X =< Y I& X 12 Y
CELVD, FIEY KV ENAT VY b’:é%@‘ S, REDRMITIE “=:=7 & “=\=" 2 V5.

e ZEE BB ABOE L LN KREVAREZFIBOMETEEO5RTO T I AIE UMTFDED T
Z75.

max(X, Y, Z) (- X>=Y | Z
max(X, Y, Z) :(- X =<Y | Z

X.
Y.

_037°1:177A'C XX &Y DPRELWGS, EL5DHIDA—REETHS. AHICEBRRNAZEDIZ, 2D LD
BIZELLOHMEIEND NI, SHEARE LT ESZ<HEELAY. 207077 ATRELLDY
ATHMRIILEDS LD THBER. SO0 &2 ENFFRICENT X & Y WELWGEIEA A U»ET
NBRNVEDIZECEVE, REREFESIHEZLEVZ LD,
BREHED 2D~ 7 TIEEH O NPFFIR AR L OB T (47, “=7, “%7 ¢/ “mod”) & $Hil% FW 72 5 fli
A& =" OFDIC, BEREMEICUAZVERE EicE#, 18
T ZIFE R E R BOMZE =R BDMEL T2 LD RBGEIXATOL D ICERTES.

sum(X, Y, Z) :- true | Z := X + Y.

BHRD & 51, H— RIZEHND “brue” EHICETHD D 25ME, DF D HEMERT.
28, KLIC TIREBHIEHEDO A —NN\70—F v 71372 >TOR.

3 2otz b T OMEA, RERL, WEPHLA, KizR L H DAY, T ITEIHL SBARRV.



1.2 JVRIZEBY A NORE

1.33 #B\E=HF>1LT—%

MigExF o2 T— R eIE, BEERDZT—REHEDTTITVEIT—ADI L THS. KL1 THZ ML
FoTF—2DREMREDIZIZ, SFOEDNH B *14

TrV08 Ty v I REEDIEIR, TOHAMTH LT bAoA, BFER (“C) ZHOLDOLUNDERZE h YV~
TR > THAZE D, T LTHIF (97) L0 IECERTS. 78 A “alb,c)” 1, 4H7S a, 8l
BRbeclnwd 77 v alER2KRT. BRIFZEABBMTERLS, ANF#EEZ L TOTHRY. /2
&2 “£(gla,b) ,h(c))” IXHFIN |, SEDDIBNRELT 7V I REETHD LD BT 7 V7 4t
EThHD.

AVA AVARMEEDHD Sz DODDEZEZ R OHETHS. S7/2DDHEFHEIL Lisp (28> T car, cdr LFER,

FELITIE A FHEI (“7 & “7) ORI car, cdr DERZMEFE (“17) TRY>THEARD. 2L X
X “lalb]” ik car D7 hh a, cdr 7 MA b THDEEDRIAVAZERT S,
AV AZTNEAEKITSZDODEER T2 OMET — 420, INEHAEDLETCIZTIETLT -4
BWEEND. TORED) A MEETHD. TV AD car KO EODEH, cdr 8D A DY, EHE
NOLODERNY ANMEIT MA “[17 BTEDEEMYEONIE, 522D HEZFE a, b 2HD V) A M
“lal (b1 []1]1” &, FARUAESIAZDDIAVAEZHNTRTIENTED (K 1.2). ZOFETIEY A
MEL B2 L EHOFEMABIEIZRZDT, Zh%E “[a,b]” DLIIZESIET.

KERT— &

T7VIRRAVADEDIAEROMOER R FFCLOHET — R OGS, BEOMEMNELZRE>THRNT
ENHOTEHRV. TD&S BHEEEZRTRT — 9 #E™S (incomplete data structure) &IFS.

KR T — ZREEDEOPE > TOARVERIE, 2 L TEESRDT. 22 21F “[alX]” I& car 277 b
Aoa,cdr X EWHHHTEROEHTHD LBV AEKRT.

KFERT — ZRSEDHDOLEEE , MGk 2> T2 TV e JOT -V THETZZENTEE. £
BOMERDZDIHDOT=INVDATHoTERY. DF D, HLUDOADFEMERDZ ZLIZHE->TVD
TAME, LWVWD LI BRE. IO LT ABEEXKLL OTRYIIVY - TSy DI EIERE
HCEEREHIZ2O00, FMBTOTS5I VT - AZANDFER>TWS.

BETF—YD1=TJ4 55— a3y
ZZFETT, ThNIVIRT—AALOLI=T 45— a v UnHTI B> 720, EiEEF>7T — 4 H
THa=TJ45—avTE5.

A KLIC TIRI IR BHEET — X IZHAN R T — 2 e LTHEIN TV, TS ORESE T — 213 generic object & ITFIE
NDIRREZ IV TEBE I NG,
15 R T — A E LRSS EEHD.
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BAH—R-2=7445—>3>y H—RTOIA=ZT7«r—ravii, mWADEDO—HEHNDE DD, ik
KA L DFEIEAT O & 5 B EIRG A RANC R 5.

1. FETHANLAE UTHUBMOEERT, 77 V7 ZALARLA AT, BEREKERAUTHD 2 L
MDD, D TRIFNIFEIIAR—HTH .

2. WIZHZA DG D (RAUEERSD) FEFEIZDNT, ZOHE FIRISERTS. §TIZDNT
—HTDLEDH, REP—HTDEDLTS.

BEDA=T 47— aVilHhzoT, HFEIH U HTEAERL S, ZOEBITIIIINT 2 BEENEX
N3, L2 UTOTOT I LIEE 1 5IBUICEINZIVAD car & cdr %, 28 2, 55 3 OF[HITET &
DIRBFEDER IR >T NS,

carcdr(Cons,Car,Cdr) :- Cons=[X|Y] | Car=X, Cdr=Y.

BRT A -2=T47—>3y —UPEBORT A - 2=T4 75— avid £S5 R APHEEERF>TVT
EWVWALTERUT, TOEBDEZMLDIEIZRDZEDTHD. WLt WEEERDGEDI=T 17—
Va v, RIEVUTOLD BHRHREDTHS.

1. FTHEANRARE UTHUBOKERT, 77 7 AR LR LR UART, BEREHERAUTHL Z L
EHENDZ. THTRINEI=T 4 5 —>avidkBTH 5.
2. RICHZE DG & (A UEERTD) FERICONT, ZOMAZ HIRIISEMT 5.

WFNIZEE, T EENRESTVWDREIBRA=T 4y —Ya v eRT 4 TIHROIDIX, HEETZI—
TA VYT - ARALIVTIEARN.

ZZ T KLlI THRAZT—ZICDWTHE L2, FTHEEENMTRDONELZRE > TORVRERT — X
HEE WA DZON KLL OKIRRMTHZ. RETRIORZER T —EZEZENT2 70753V 7Tk
THhd, TOL AL ANY —AIZDWTiERS.

1.3.4 BREEE

RO Z G 2002, WL DPOFEMZKTEEEZBALU LS.

A=K -2=Z745—=>3 DAy RTOREL

H—=RTHHE UTHEINEZERZDOEDED AT 4 r—a v 2785546, ~v ROXIET 551580

MBI, BEI=T7 45—V aVOMFEENTUED IO RKENTES. & XE, gio1 VY N\—ZDHFIZ
Ho7z

not(In, Out) :- In =1 | Out = O.
& il
not(1, Out) :- true | Out = O.

LIRFLTED.
B OES BRERNBETERELSTH, 5IALO2=Tc =Y ay (BIBOMEBEL) 2 H— RTHTAR
2H,a, ke A
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same(X, Y, R) :- X =Y | R = same.
&S il
same(X, X, R) :- true | R = same.

CLRAUERSEAY RIZ2E>TRETZZILETES.

T—I)U true DEBE
H— RBWRMEDGE, DF ) H— RPBIEDBRNIEEE true DIECH U ZITOEEIE, H— KL% R
T DY) THEMET L BWET L ENTES. 2L 2, ik V8 =2 DHlIE

not(1, Out) :- Out = O.

EENTEHRL.
H—=REFTHL, BT H true ZIFARLIE AV REDRYDNTHD “:-7 T RT1 228K LTE
B, =&z
one(1) :- true.
VD Hilk
one(1).

EENTERLV.

1.4 7ORERARNY—LEE

INETIZ KL1 OEARWRSFEAMREMIL 2. 22Tl KL1 TRLfHHhd Ot R (process) &7
O Af]% DR <A KY =4 (stream) ZHNZTOTIIVT - AZAIVZODWTHENT D, ZDT0TZ
IV - AZA)ViF Shapiro EATAIC & > TERANICIEEINAZEDT [4], EAMNRTOY 7 NTHHEI N
AN =T VT - AT A2 OFEERRNFNGH T 00T Ak, Z<BZDAZAIIHE> TEIN
TW3.

141 7Ot

MR Y | KL1 QAN A FATRMIZEIILD EFIR) BOELTHSE. UL, BHAMILOR) E
LEWv> 2T, BHRIEE D) DT < BT 21 IEERRT, B < OMKHLEEE > $< 2L DD
F% &5 RHANERTHE. Z0OE> BEHNEZRETORTOCRL VS EZLTHS.

KLl @ 7a+ER &

AT AR URFEAZFOCHET T2 0L D2E0 &5 RN, BIEIXEDLID) AU %GV ELITARD
N—=TERBZENTED. L2, BRAONAEFBNSHOT, 018D ETAHAY Y MY LTV &S
ST =

count_down (0) .
count_down(N) :- N>0 | M:=N-1, count_down(M).

12



EWVDSDODHITEHRTED.

ZOHIT “N:=N-1" LB > TRV XIZIEKZ2 DT TV AAE 20, BB L 22, KL1 OZ2%IT
EDEZ G E2RTEDTIIEL, LUAEZTDEDIIDIIEATIRDOTHS. 7206 N-1 DFEBIERTH S
FUWEIZIE, M & WD N EIFRRDIHAFEZ DT TVEDTHS.

ZOPIDRT 2 121F “M:=N-17, DV F[IEZ2THS TV ¥, “count_down(M)” &\ HIFEOH LD
T—=ND37=2hH 5. KL1 THRT « D T—)VO R IER IZIERHZERA RO T, WliE DETIEILE S
BREWONOZRN, BIEEIDEFNCHRBIECHEUDET2EOZ 22 HD L, MARRFICETTII LD
Had. UL, @diEE count_down % E&ET 55 DDMiE, WhH & €#IRNGAM L UTEIRDOEEFART NS D
T, TOMENEED FTETIEFHZIND. ZOFBOMEIZE SHEOMERBZDZN G, EBIZIZBTHI EEDS
MEIZEITIND I LIRS,

BANBFEITEETH 20 L D0 L DDMMLIEHUINOBIERDEZD, Z0#VRL2KkERD L, &
SREEORESI2FHFo-HGEMOHZHERELEZDIENTES. ZOLI RFRAREZ TOER LT
RO TR AL ABEDEOR, 2L FEFSLFHRETRIBEOHIZ N O1HIFT, KL1 OO AL IX
EABERBDN, ED W R ERDOMNE, £ 5D UEUSHALTWI S.

') A NEFROM
BREUERLETD) AMINUT, EROBMEZERT D & D RABFEIIATDOL D ICETS.

sum([],PSum,Sum) :- Sum=PSum.
sum([One|Rest] ,PSum,Sum) :- NewPSum:=PSum+0One, sum(Rest,NewPSum,Sum).

sum(List,Sum) :- sum(List,0,Sum).

ZOTOT T MESZDDRBEOEEN SR D, WHIKEL sum WD ZHTZD, 5IEESNRL S, KL

il_.] U£HICE B BEBARRNTES BFEL UTHDS. ZOHITEZ D22, [J UHTCTHIEEEA R

FEIZMIBI REED AT E U TS 2 &A% 0.

Ei?ﬂ@«»f:’)@f(ﬁf“ﬂiﬁ’d‘é 3 BIBDBFEN, EBOHAE 2T DHHRFETHS. WEABEMIZRD & H1
FIBIZEZ6NE) A NDEEZETRT L, 5 2 5150 {ﬁ*ﬂéiﬂlc‘:%ﬁb/*\bﬁ‘ 35[?5(’%@’?*%’5:3&’4‘
EDIZRS>TWS. BHIOHIX, 22D ) A MIDWTIEHEZENRODENLE 2518 %20 F FERTIERW,
WA ZEAERLTWS. 50 LDDHiE, VA RNPIETREVEGS, RIDEZEN One 25, 2D One L5
5148 PSum & O NewPSum % 3K, yé’bt U2 MDY 4 Rest DR TZE L DRI, Y&Jé,‘f@ﬂf?ﬁé
LWH I ERT.

BEOHITEHRT D 25 MORBENE L ELEHE LN REFET, VA MOEZEDOKENE 0 OMEZFHET
X, VA NDEROMHNTDEDEFHETDHILIIRDL, LWDEIRIIERD.

FEEINZODE, 2 BHOFDORT «1Zdhd, RURLHIRIFCH L D320 T —)Uik, WHIZEHNTE
EFoLKMEDRNVENS 2L THD. HIFIFOHUDEFTTIE, HOBRIREMIZE 1 518DV A NHZ5ERN
EIMEFTIHE-TH Y, RUAORRIFEHOZEIUIFRL 2. Z2S, BRIFCHELUEZTRIZEALAE
FUTLEWD, ELARRBEP LR S TEBORVDTH ST 272U, R2IZIFIENS R UAEDFBOO LD

*16 K11 TR 7HR AL WO MRIREEARDO—ETIZARL, H2TOT5I VT - AZA IO ELRHITRERNZ LITEEI N
VAN

AT WFNZATF B> TROVEWD Z BB T UEEBICUINATRZIERL BB L 0D ZETRAEY. BEDAEDDIANEERH DD
T, TWEIZ R UEDE S BB BABEZWINATED A ) MERW, EBEO KL1 QMR TIEIDE S 28 UE 2524774
B ULAVIELARY. ZOMIZEBHEORUREE WO BBEAREIEL 020D, RUEORDYIZE > L EMR B2 K EEIZD
WTAITR D BERH UL, FEBIZASZFFRD AV Y hATTL 5.
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(PSum) &, —BRETOMEOH URFIZIFAZ R UBEDOFERIZZ > TWS. Zho, BEREH LA UESTRDND
JEUBIZDWTIE, EAFIE AEHESIZHRE->TUES.

ZO&SIZ KLL TAOR ALIFOED L TV DR IEALT LS BERNZBRTIEAR L, ThEKROH
WAHMEZR>TVWRZ DB B. T 2 WHHE&IE, 70275 4250 MOMBFISE TR NDT
Hd.

BHARBD) R b
HOBRBOERB BT R TEERLT D) ANEMED LS BRBFEE, UTDOXSICHIT 5.

naturals(N,M,List) :- N>=M | List=[].
naturals(N,M,List) :- N<M | List=[N|Rest], N1:=N+1, naturals(N1i,M,Rest).

naturals(M,List) :- naturals(0,M,List).

ZOTOT T LB BRI 2 5IBOAKER L 2 h o 2B Wi 8 %E % 29 3 5IOBEN SR> T
W3,

BAIDSDODMICEHRT DRI, & 1 5 BOMENSIAD T, 5 2 5IBRM OB T R T 2 /NS WOJIEIC S
IOV ANE, B3GR TEDTHD. mAOHIE, 55 1 515 2 518 & VNI < BRITHIE, 22DV
AN ERFEIER, LWDERTHD. RO, 8151 BOAIVNITNIE, B 151805 LHERL TV A
FEEBIERL, VA NDEDEAIEE 158 E D O LD IFKIVEN SO TE 2 5IBCRIEOBH T T
EAINIWVIEIZERICED ) A MITHIERWY, LWOEKRTHD.

BEOH TARRKEHZL 2P - 2ddE2EH L TOT, 35D HDOREEE 0 2 5lhHZ &5 ITIERIE, 52
LNBIBREOBERBM T RTEEEZIZTDIY A NMMEND, LWVWO e 2EBENTHDIDIZ.

ZOFITH, SDODHDRT A IlHd, =T 45—V ay, RUKA, BRECHELDO=#F1F, EARIE
TETLUTE (WHNTEIFUTE) b,

142 R MNY—LiBEE

BIZlARZTOR 22 EY 2 - E UTHUGDE, SVEMRHEZRT S HEEHHL LS.

TOtE20EES

Vo070 ZADHEHEZ AT, MO 7O AWEHEZ T LD, To Az2lladbEd 70y
TLEMD I ENTES. 22 2IE, A 5NZEBRIEO BRBOBRM %KD 21213, gD S20 7ok A
EHAEGDET, UFRDLS> 2T I AeEBIFIER.

sum_up_to(N,Sum) :- naturals(N,List), sum(List,Sum).

ZDTOT T ATIEER List BN57220 702 AnLEEINTEY, naturals BWE>7/72D A N% sum (28
TRERIIRSTWVS.

IO TBX AR URT 4 DHFIZEPNTVEIDENS, YARIERFTETLTE RV, 258D
WEE sum 1A — ROZMENBZ DS, List OENRFE > TR THFETTE, 35O HDREE sum %IF
. 2H5DHIEFIBOMEIZE > TEDHI % BINRDRFNIERSZNDOT, EWRED EFTHRZIN
DI THD.

8 2 TR 0 HEABSE L LT WS,
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IC, TITCRIFEDHRBDY) A M 2ELRFHEDOEHEEZE D ~ERTAHLS.

naturals(N,M,List) :- N>=M | List=[].
naturals(N,M,List) :- N<M | List=[N|Rest], N1:=N+1, naturals(N1i,M,Rest).

B BN LS, SEOAOHORT D=7 r—v a3y, BUE, HRIFOHELO=HIE Y ARIET
LEITTED. 2274 7= aryPMO TV EMFNIFEITTED L0 D 2 e, FEFEMNLBVDIC
BrBEDZLEVWDZLTHD. £ LAAFEFTRIPKRESZDIFTIERL, REETEI L2 =T1r—V 3
YUTWB IV ARED cdr TH D Rest I&, HIRMOHU T—IVOETHERN/AD ETIREBRDEEEZND,
AR DRTERT — A HEETHD. ULLL, SHREERNESHRL LTIV ATHE LI ID2=T 47— 3
VTERIZRESTUES>T WD, £/, TD car, 2FV VAN UTRAZL SOBADOERIL, HADOH
UDHE 1B 0 BOENS, EDFNIZHRES>T NS,
SRR ERKDD FO IO ADRETH D 3 518D sum OF%, 5 —EiRVIE>THALD.

sum_up_to(N,Sum) :- naturals(N,List), sum(List,Sum).

A EE naturals OFERN IV ATHD L ETEIWRESTVDIDENS, H— ROFKM (EBITIEAY Rz
BAINTVS) DHERTE, 522D0f%EAZ, 2L TZ0 car (2 2 THEM One TEFTN3) A
0 THBEZILERELS>TVD. K 258D PSum Fm#iE 0 IZUTHATWSDEMNS, £ 5 R UAEDTIK
S22 EIESTHEDLITHD. 205 040 &0 UHEIE, naturals DFEFHDUEALZITTE
DFTUCTEETTED LD B >TWEI DI

HIREOCHUDAIZE D IFONR. £72 naturals PO 1 BEEUNEA TRV E TS L Rest DIE
IR ES> TR, DFY, BIRMIZIECTHINZ sum TIEEFIBREZRE>THRWVDITT, EDffi%
ERFZROOLOHENTEZR. 20 Rest & naturals & sum D572 2D 70w ADMTHET 225U
o T\WTC, naturals BNEDMEEWRD D Z 1285, 0D sum OFRIFEOH UDFEFTIE naturals D DEE
BRE > L EFTREZIND. TDHIT naturals DHEME D —EEDIE, sum O AFEE D —EBfEdd &S
2R3,

COEII, BENEEREF > TORVEEERERFERE UTERL, BNLZOEEEHEL TV ZENT
X5, LS ML, KL OKXKSIBREOOLDTHD. BENINTREDI I THREAZEERDELE LA
5, naturals DEITNFTANTHKD ET sum DEITRLHDHD ZENTIRY. FRAEFEHEIMES B>TL
EF5DIFTHB .

AN —LBE

BT C IR AR 257220 0¥ Ak, Wi naturals TEINDS FOE AR A IZED 9%, dEE sum T
FIND TR AWRZNF ST, EOWHBERIZH D, TOMAEE R T OWNEEIN B 2 (2 BRI H
WHRESTOK DB A MWD RERT —ZEER > /2.

IOV ANMEEE, T AR AZITFENTOL KO REERKSEZ L EZD 2 TES. O A naturals 1
ZOMERIZRZIZHAREZR LU TITE, 70Y 2 sum B2 O@EEHOH NS T — X &AM - TIEEHE
EHEDD (1 1.3). F— A2 E 2B LTOARBIIL, HAI Ho 7 0Y 23~ 315,

BREBZEHLTVWIDIFT—AEEIVATHS. TD car IZIFA M) —AZHENDET—EMBAY, cdr
FARNY) —LDfEE2KRT. EDV AN [0 &, BELEEFEIEY ETRTCLEDY, ES5 A EAYE—Y

O IR UICR B D, T T MIUWFIEDRH D LD 2k, ZOWUHIMEZEFEEOUFFITE UTERT 20 E > N oMET
HB. EBRITUFNTEITT 2 DBRICETT2MIBEIA MR EDEREEZTRODINETH 5.
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naturals ey 2,1,0 — sum

X 1.3 7Ot AROEEEK

PENWZLIZHINT D, ZOEDITBREENT —ZEEIZR>THWEDT, T—XDOHFENIIEFILED &S &
T AMEEEDNTHEBIIRES>TUE DT, FHEDOEFIEF P EEBLEDEND, TOEET —XDIH
FITE T2 28380, 20 &S BilfEHE X M — L4 (stream) £\ H . *20

AR =L%ENDT—RE 7O A TZIFEINDS X v 2— (message) THDEEEZALND. D
F VY, naturals £\W\D TOE A sum & WD TORAIZRZIZ, ZORERL TN, ZOHE, LD A
¥ —TU%RES>TWVWEHIITHS.

7Ot ZADIREE

AV —=VZIITENMS>THFELE2TE, LI DII A A2 EIREDI I 2HPLALN, L
REOHAENAY L=V R IITREIIRFZIIODRLDI DI TAREBE 2 TI2HERIRN. TOL A% E-
TENIAYE—V% %R0V, BERMLFL2TIRFELZEHZLTTNERTHLTLXAFERY

AW —VREO T AL U TRk T dEHEL, FO& AIFREE (state) 2FF/ZED 2N TE D L0
ST LlHD. HIROMERDDHITIE, PSum WD A ERFET 2518005, TOREERTEDIZA S
TuW /-,

Tt ADRENE > LHHEICHNDHIZ RT D, BEMEEZRFEL, AvE—VICE>TTNEHET D &
SBATVADKREE K> O Ak, LTFDO LS IETS.

counter (Stream) : - counter(Stream,0).

counter ([],Count).
counter ([up|Stream] ,Count) :— New:=Count+1, counter(Stream,New).
counter ([down|Stream] ,Count) :- New:=Count-1, counter(Stream,New).

ZDTOTSATERTZDZ 7OV AL, B2 BELTEDRAOH TV ADEZGERFL TS, FIHEIX 0
T, 55 up, down WD AV —IUWKD I ENZ ML CTHIFRECHLDFIBIZET Z 212k T,
REZEHFLTVEIDIFITHS. ZOXDIZKLL OO AFREEBIRESE L TRETS.

ZOTav AR

.., counter(Stream), some_other_process(Stream), ...

DEIIZUT, AVE—Y - AN —A%2BEN L THO 7O ALWBETEDZ X DIZTEIDIIEN, ZOA b
VD= ARHAD Y ROT O AL TNPSO T O AL 2 fERHE—DBETFETHD. RELUTHRELTHD
A VEDEEEBMO T O AR RETE I LIETERN. 2F), O ADREL UTHEEZHERTS Z
CIIEBERKL VDI LIIRD.
ZORINAZBRIZIGZEDR>TT VR ALAZLROWDEASS. EOTOT S ATRERAYEZ—I%%>TH

*20 Z pPIOBEIE AR £ RO DOMPENBDT, 7— A DOFHFIRIMETIERNDZH, —HITIFIEFSFEIC RS Z 2%\,
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DVBE ETRTHILIETELM, AV EDMEPMBDON 50 Z ENTEIRY. T DO TITIRHETI TR
HHL & 5.

By -

INETOHITIE, AN —LEZFENDZAVEL—IETRTT NIV IBRT—X (BHMEX up, down R ¥
DT ML) ZFES7. EBAAAY -V U TH > L EMLBEEZR DT — X 2R UL TEEbRV.

< fFHOLNDEAY L=V LTI 7 VI EEENRDHD. 77 VI RAYE—IJLUTHWT, 7774
ZEBIBUEBTAY v —Y D%, BETAYE—YD M2 RXRTONFEHNTHD.

RO AI T VR EOEDTOTIHLL, —BIZWLKDTEMBTED L5123 212, MBOZOHDAY
=V RBEEROT T VI RIZUT, MTFDO LD ICEIFIER .

counter (Stream) : - counter(Stream,0).

counter ([],Count).
counter ([up(N) |Stream] ,Count) :— New:=Count+N, counter(Stream,New).
counter ([down(N) | Stream] ,Count) :- New:=Count-N, counter(Stream,New).

BTV RDIEEFARNDEREL, LTDES BT 7V 7R A —YL35H%2BMTNIEEHRTES.
counter ([show(V) |Stream] ,Count) :- V=Count, counter(Stream,Count).

% GEAID 7DD A Y — show Ik, WV VADIEEKELTESL S ZODEIBMV 2 REHRDEETED.
ZF o270 AXNEIREBIZIEU TZDEEZRDO TR THD. ZOLIBRREEDHD ZEAR
AW —V%kKRERA Y E— (incomplete message) LS. KRIEHA Y £ —TERKEKT — X ED—FE
THd. ZOLIIZFTHE, ~ARKDARNY —LZN U THUHBEDBENTESLDITTHS.

PE, ZZTRETOR AL AN =LA WHO MEREHND KL1 D70 753V T « AZAINIZDNTHA
2. ZOTOTIIVYT - ARAINVDEBUNIRER T — ZEEDN KU & E#E2 B2 L TW5.

15 7OER -xy h7—7

METIRKLLOTRr 533V T - AZ4)e LTHO IO AL, TOROBEEIZHCD AYE—Y - 2 b
D—=AIZDWTHlARZ, AEiTIE, 2O70v A& AN —AEflAGDLETEMR T OV S LEMA BT
WL 72D, FARNEFIEEBNT .

151 Z4I)L%

R ONBARBOARBOMZHAE T2 IO 75 A0H % 1.4.2 THRA UM, THIARKEDOY 2 b %
fEd 7kl ZOBEEORHZFHT D T ADIZON6R>T W\

TRHAUMEEZZEZT, 5AONEZBREOARBOFAOBMENETL 0TI L%2FEZTHLD.
HOTOTILERMALTED L T2 L, TUTBNDLS HEIFUTDSD7255.

o HAMDY AN2EL 7O A2 EL T, HABDFEHDY A N%EESL LT 5.
o VANEROMBHMAEZGRTE 7O AZRELT, VA NERDESOMRAERDD E5I12F 5.

ZHIWITNE, SZ20TOADEL LnEHREL T, BRERBEEEZEAD LW AHTHE. EHAAZ
DELLDHETE T T T LIMEND L, ZOREIZR>TWRIEZENTHFATHS. LU, ELRAD S
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naturals ey3,2,1.0 — square ..,9,4,1,0 — sum

1.4 74)&

O AL &3> L E@MET, HHICIERETEI RV LA, MICED XD B AENRHDEAD.
H2ZOoNEBAFOBERBDY AN EFo 7075 83E5H5. VA NERORMEZRDD T T I L%
Hd. LT, BEOVAN2EL5TC, FEROV /2 HRLETDEORVANEELZTOT T LETOM
WANTRNEBIRTHD. 2L ZIEUTOES 8T 07T A& FENIER.
square([],0ut) :- Out=[].

square ([One |Rest] ,0ut) :-
Square:=0One*0ne, Out=[Square|OutTaill], square(Rest,OutTail).

ZOREEEMZE, 70T AREKIITOLSIZETS.

square_sum_up_to(N, Sum) :-
naturals(N,Naturals), square(Naturals,Squares), sum(Squares,Sum).

WEE square I FV ARNE AN L UTY AMNA2HNTEEDBMBFEEERL TVD. ZORBOFEEREEZ T
OtALeb2, AMIDVARNEARN) —ALIRT DL EDBDEAD. ZOEIB8AE2TdL, 20T
O I 5E—KDARN) —LAPLEBMEORAY -V %2, £ED—KDA M) —LIZZDOE e Ay —T
ELUTRVHETTORAZERLTND, ZOXDIL, HEIAN) —LnORIF LAV EZ—JIZRALND
ZHEBL T, JIOA R —AIZHNT 2 L5 R T 0¥ A% T 4% (filter) LIES. £AD T TS AL T
O+ A naturals & 7O¥ A sum »%, 7 1 V& square 2D A MV —L 2> TEET D, L WD RERIZA
% (X 1.4).

ZOHITIET7 4 IV R RS T O A square IRIREZF729, HIIIATAY £ —IZIHIEKEFEL TS,
—fRIZIE, TNV ADOEEIZATAY =T R ITTIERL, 74V E - 7O ADREIZERFELTERWY. 741
VA - TR ARG ANAYZ—=JILGUTREZEZ LN 5, AJOBEIZEU T 7 VAL AE2E X
52LETED.

TANVIETIEDANARN) =L 1 RKOHEHAN) —L%2FHFD. SEDO2DT7 4 NVEADRAOE%EE S —
FHOAFNZODBITNIE, RIKE UTIEREY 1L AT 1L HADTZ A IVERTES. ZOHBE, BAID T 1 VAN
AVE—=TIBRDT A NRIZESITUES R, IRDTAIVENZTDAY =V DM E T 50D LA, &
DT 4 NVRIFZIKDAY Y=V DWNIRETREZD. ZOEDIZTANRE R IADBITTNTIE, 181475
A VBN TEEDITHD (K 1.5).

152 R NY—LDOERE

FLMEEDUERT, ZALIRESRONBERTED HRB D5 L XL HOW A OMHZ5HH TS 70 s 5
LEZEZTHED.
HiHiDSE LD HET, AN n iZFUT 2 +n® 2N ETBES BT 4 VA EED VD HERD
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filter filter filter filter

1.5 N 7T Vs

5. LU, ZNTIEE > < fE> 7% square BEEIXMEDOTI, BUIEZL KT NIER SRV, £ T, fido
square IZFDEFIIUT, BICAIAY =YD AE2HNTE2E5B8 74 NVEEEST, Thafi>l %
#2225 x
ZDEIBTANVEAEREESBHRTNIERONE, 5800V EAS.
cube([],0ut) :- Out=[].

cube([One|Rest],0ut) :-
Cube:=0ne*0One*0ne, Out=[Cube|OutTail], cube(Rest,OutTail).

ZDZ7ZDDT 4 IVAR EFEY D naturals, sum % £S5 A MY —ATHEETINEN, ACIEH AL E 70
¥ 2 naturals O 2 LEIZEZNIERV. ZAUI TS fHHIT

square_sum_up_to(N,Sum) :-
naturals(N,Naturals), square(Naturals,Squares), cube(Naturals,Cubes),

&, BUESE W GIZETIER Y. M#EIX Squares, Cubes D 2 ADH A NY —AIZHENDE A Y=V FTAX
T%,5%>TC 0% A sum IZEITHTH .

VEDDHER, ETHADARN) —LDAY L=V ZFEDIAA, TN ZEEDI—HDA ) —L4D
AV —V%RKEDEIDIITEIILTHD. TOLOOEREE2 T LRFBIIUATD LS I2ETS.

append ([],In2,0ut) :- Out=In2.
append([Msgl|In1],In2,0ut) :- Out=[Msg|OutTail], append(Inl,In2,0utTail).

ZOREEIZE 1, B2 DI DDEEMB AT A NI — LI, B IFIEPEIA ) AR >TW5S. ke U
T, FTHLEHUIR T2 AV =V R RXIIHEIL, TNPHES L 25D DAY =T %)
TEIIZLTVS.

BADHiIE, 2B 15 THL —FDAN) =AW ETHREL, RIZH25(MTHLEEI—SDANY) —
LEZTDEFFLOTHAANMN)—LLUTULERERWY, LVWHEIKRTHD. AvE—V%0LD0ELDH
DHLU TR T E2BEBIEIZR DT THS. 650 DDHIE, 1D ARNY —ADHIZAY 2 —Ihk
2o, TNETOEEHNTI I L EERT S22

ZORFEEM ST IO T T2 EEL L, LTFDEDIZRS.

queer_sum(N,Sum) :-

naturals(N,Naturals), square(Naturals,Squares), cube(Naturals,Cubes),
append (Squares,Cubes,Both), sum(Both,Sum).

RLELAAZDOHD &> BIEHRAMEZ L EMESBELTCUES>LAVRNSLVTH D, T ZIZHT B &5 BHER, ALi3n
BREIEMNE > LT, square D& D BbEEEZ HIETFHAKRIVWGEIIITHITHS.

22 B MEARY =L LTTIRARL, B2 Y AN UTRIRT UL, ZORERS 22DV A N2 2R EEbEAEOIRY A%
fEd, LW MEEIZRS>TND.
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321>

merge 3,6,b2.1,a —

...,¢,b,a —

16 ¥v—Y¥x

Ayl — % KEBEIY 2 append T, X vt —YOHEBIZE -7 < HTORY, BIZA Y L—Ihiks
MESBETERT, KA v —VRZOEEHMLTVNBETTHE. TDOLD, EARA YL —INHEN
BARY—LIZHLTE, AU append 25 2 A TE 2. KLL OLRIZHAAN (PABBOMEE AND
N3) 2L ORENENBHITHS.

153 v—o«

B TR U7z append 25 %0 Hi2ik, B &> & MhBED. ZDOXY ST, A MY —2A Squares D
HADHRE FT, 7O A sum 121 A MY —2A Cubes IZHND AV —I N0 EDEFEMR. H L square
DIFIZ DR D BERID 2 E &35 &, WHIZENTWD sum IFIRIZZR>TUES. §TIZ cube DFH DAL
HNHBREEATHNE, TOHDNELALARLIAATHTEDIL, AV =YW@ R THTE TE
B,

TIT, FADARNY =L ETRELSTE, E2RFADARN) —2DOETEHML TN LD R%
DHEHEZED. TR, EHE5DANA RN —LAIZTEROND, AV —IUMk/56EAEAHIIZHEL
TV & RTO A2 ENIERV. 2O LD BBEORHEIIATOLDIZRS.

merge([],In2,0ut) :- Out=In2.
merge(Inl, [],0ut) :- Out=Ini.

merge ([Msg|In1],In2,0ut) :- Out=[Msg|OutTaill, merge(Inl,In2,0utTail).
merge (Inl, [Msg|In2],0ut) :- Out=[Msg|OutTaill, merge(Inl,In2,0utTail).

BHDSI=DDHIE, EH56N—HDARN) —ADBKD ETKRKAEZS, £ —HDAN) —L%EFDOE FHNIC
DBEVTUERERWY, EWIEIRTHD. Y DI DOHIN, EBoEN—HIZAY—UDR-IZENE
HELCTHNTE, bS8 2T220DEDTHS.

ZOEIR, BEOARN) —LADPEDANTRTEZOLODAN) —AIZEeHE IO 22 —Vv
(merger) &\ 5. FIffiiCB 7z append HE Y=Y ¥ D—FHLHVRDID, ETHADANY —AANDA Y —
Ve, TN THEE I —HDAR) =L, LBR2TWDHDT, &V HIRAGR.

FIHDARY —AEEHEIZAYE—=INRETVBEIZ, ZOREE merge BED &S BEEZ T LIMIZERL
5. 2054, 3EFH, A ZFHOMIIM A L L EARMEEZIZL TS, 20X 2L FIZELLNRITND
ML, AR UTERO TR, AU 7O I 82BUANT—RTEHNLTE, =Y ¥y PERIZED
FOLH K MZE ST, WNTHLK A Y =Y DIEFIZMREE S »EHNZW (K 1.6). ZHidk KL1 ORED
VEDTHDIIHPREMENBNTODHTH S ZOIPEMEIETTT T LD T /Ny TIIEE N R IEE 722,
ZOFD & D IZAHINEER EIFB72DICBERIGENDHD. BE, HIXADARN) —LANEDAYZ—IUNEAR

*23 £H 5 ARIHID append D& 5 BIFRENDBNEE S ETEHILETES.

20



square

naturals merger

sum

Y

cube

K17 Y=Yy aHVAERY NT—2

ETH I N NIFIERENZN, L& —ARDAN) —ADFTHIZEBSEH 72 A v =V IHT
©TORIRBEREZ RS TS,
ZORFEERMEZIE, 2RO TOT T AIUTOLSILBS.
queer_sum(N,Sum) :-

naturals(N,Naturals), square(Naturals,Squares), cube(Naturals,Cubes),
merge (Squares,Cubes,Both), sum(Both,Sum).

INBOWFDAR) —LDELLENETE, AVE—IUNRDZITLIZEALYATORL A sum 123XD D)3
ZEMTE, WHMEDET append 2fio72 707 AL D EERIZR>TVS. TOR® ADEEKEITX 1.7
IORTEDIZRDTVS.

ZODESIZKLI 7RSS ATEEHTZIY—Y Y Tk, ANOEZBRIZEET 278 Y OUEDES TR
2L, TOBOMEEZR LIZKWI LR EDMENRH S, I T, AHAN) —LBERHBTE, ATWBDS
FHIIPDOOT—EDFETY—YTEL L8, MIAKEL LTOY—Y Yy EAREINTVD (Z I TIFE
U <A,

154 F4 2Ry Fv

S ENL T OMRMERDD T T T ATIE, FLHEED T4 IIVE L FiElED T 4 IVADMHEIZFE U AN
AV —VEEZNIEERN oK. TlE, 223002 VEE — ATAVYE—YDN, HdAVvE—JiZ0LD
DT ANRE MDAV Z—=IJFBDT7 4 NZEBLIZOVBEIZES ULAEZLRWES S,

e UT, ZAYIREZLNZBRIEDHRBUZOWT, BEUTTE S U, UL U D02 RkD 2
ZeEEZES. ET, ANEMBITENIGU T, JIXDOA M) —ARY FITHANTL2 L5 2 708 A
EENERWV. 207075 AETDOEDI12R5.

dispatch([],0dd,Even) :- 0dd=[], Even=[].
dispatch([One|Rest],0dd,Even) :- One mod 2=\=0 |
0dd=[0One|0ddTail]l, dispatch(Rest,0ddTail,Even) .

dispatch([One|Rest],0dd,Even) :- One mod 2=:=0 |
Even=[0One|EvenTail] , dispatch(Rest,0dd,EvenTail).
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square

sum

Y

dispatch merger

Y

naturals

cube

K18 FTAANRYFYEMANAZRY NT—2

£ 7T AOMMPVEHZTZETEH D F\. TORBETERINS 7OV AE, AHARY —AD1
A HHARN) =N 2ERKHY, ANAVE=IDHARISEUTELLDAN) — AT 20RO TND.
OSBRI AET 4 Ry F v (dispatcher) & IE.
INEHWDE, TOT I LDEEKIITDESIZHD.
queer_sum(N,Sum) :-
naturals(N,Naturals), dispatch(Naturals,0dd,Even),

square (Even,Squares), cube(0dd,Cubes),
merge (Squares, Cubes,Both), sum(Both,Sum).

T AR E ™ 1.8 ITRT.

155 H—N
EDVEDDEERLTORLA - 2V NV — I DHRER LR D T O A, EROTOL ANLT 72 AX
NBIADOT— 22O TEHE Y —\ (server) BdHd. =N LT, AN —ARETET T 7 AT
570R A% 54T (client) &IES.
Y= N7 ZDOMBK LR FERE I TO LS BREDIZARS.

p([message(In,Out) |S],State) :-
compute (In,State,Out,NewState), p(S,NewState).

BRZCRUZZA DV RIEY—NDO—FITH 5.
ZZTIHKLI 07Ot A2 A M) —ATHELU T EARNRFEZBN UL, EBEOTO75 A1, 2

HUAIFIFRFEEHEAEGDLETHEEL TS Z LIRS,

1.6 707ZLEBEDIEE

ZZFETI, MHICEECE 2 KL1 77582 EDESIZ0UTHATOSDIZDWTO & @Y L T
. ZAYIE, 22 ETICBRARAZAAFEFTOAEENEZ, EBIZE D & 512 U TYBLIN RS 47 ISRE O 1T T
WSZOWTEHIL &S . MiFEETE 2 L5108 AT 00T A% EBRICUHIICEIEI RS -O0EE %,
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KLl TSI LIFATWS.

1.6.1 WHIRITIREDHE

9 KL1 TIRMEFNEITRE (77 77) IZOWTED & D Bt 2 W2 200, TR BEBRDNIDONT

BB

BEAEIETOTSATEET S
EEROWFIFHEEICHAZ SRR ITROEZ2DITE, 322D 2F 2R TXER LR,

BEOSE TRDARTNELRSBVEHEN BT HIZEHRLTLEDS &, TO 7O OMEENKRS
FTCHEMKROL R BoTUEW, WHNIHEL TR EERDZ. Ut T, RDRMEZ W< 2Oh
DOMHRFBIC B, Z< DT DL HTHEFIIHMLT, EOTOFICERABEDAMALNDE &5
IZUARTNIEZR S0,

BEOHIR 2AORMELZ W< OO AE L THmIE2I121E, FTREEE D 2O 018505 % 5
T, BICISEREZEDD ZODBEVPBEIZRDL. £, IRORBNTIVI Y XL %MD IZIEE 5 E
MEERIHNIZ T XS, FHERPTERENBEIIRD LB, BENELBRBZLTOIANDE
DITESTRHENELTLES 2 EHD. LMo T, BRERLHOMER A Tow YMOEE
PR32 & D BMEDORENEETHS.

ZOAME EBEEHIRIE BRI H YD, HEV AR UBIT D LHBENZSLVBE DL vwoThF
DBEXMOZO L TDENMTERY. ZOMENESRNES RIEOHEEE RO, 72, M&D N
V—RATHERDIFDZ &I, WHMEY 7 D = 7 OWEDOREEFHEE VR LS.

R BEDOEH S BEAN DO E DML, R N ERTEMARON, EDOESRTIVITY ZLEMD DMITK
SLMRAFET D, BIIEDY 7 b U = T HEAMTIE, HAHEANDSE L ZTORBIZDOWTOREEZHGI L T AN
OB TUTILANEZENTE, TNIH LT OTE HEBMIZHIRN L BRI ZITASEDI1I2TD
E, ETAARTHD. £EBAA, 2L ZIITHONTREEZEITESRE, HONUDITRINEFHAEDEE
T 229 W AU BRE T UK, ) SRR BB R TR S 2L ETES. LAL, WhW 2 A
TEHAMBLD & 5 2, FHRFERIZE > TIRIAT BRI NEFEDNHIIRESEDL 2 WD) EXDHE T,
EEUEERERN (=€ A TR

BHEDEAMMNZ SV D KEEIZH D DT, KL1 1F 2 OWREEZR HEEM IO ARDMITY =)L & UTRHRITET
2HDEMEMITTND. Ld> T, AMSEHIESHLIRTHBMNIZIX TS S L8, Tur I vafheEd
28D U7 72720, 7OV IINI FXERAMPBIGEERTRO L T, TEDZRTMHHEIITED LD
THRUTWS., THUZDWTIZRANIERS.

2D DAFIMEEDBET B
KL1 Tl =fEOMUFIMEZ B 2 IZHEET D EDE LTWE., —FEOXNFMEE L, MTDLDBEDTH .

MBI 075 L0 LDEADUWINCENEL THROAZFET 2H 0. RIS PEL 7235
EEMUT, WA EIPAZY ET D, ZhE T I0DIELIICEDEE DT, FHENE> THIUE
Ta7 5 AMIELUSEEL RV RERNARY. KL TiEA— R THIOBIREM25ET 2 &, #EIREM
WHETES T —AMNTAD EFTHHMWICFETZESE DT, MHNIZEEL TROMNE D MIEREERIC
BETDILILBD.
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PIEERAE UM GRERAIZIZMESNCENE L CTROES DN, ENe EEICHESNIZEIN TN EETLED. 0
BRI X2 MAIEEE, L EWFFELTRVEDDANLIBETDDEZNS, TUT T ADIEL
TITFHEL RV, 70T 5 AOEFHRIIRELSELTS. KLL TRINE TS U< (pragma) &
IFIENDFREREE W THRET 5.

FERAANG SV & W ERRG SIME DR RE 2 BT UL, 7OV S ADIEL X ICHEE 525 2 L R A EROH:
FRI%REZDIENTED. DBAAROMEEITRD ZOICIIIFIELOWSAREERTIHLENEL D
M, FOBIZZZTI ZWERAH T 075 20T Ny Z%, BEEO TP BTHENRITE, ERORIE
2HEULSEDDEEAD.

BB, 77 I73IET0T I ADIELI LIFNHEINZMEROZOZTORERDT, SREAERIE I IR
DIBEVHEDPHRBB W TENE, BT UERDRNEEEH > T I,

PAF, 2O 75 7~ DIRE HIEZOWTHET 5.

1.62 J—I9BTZI~
SHEOSBUTIEET ) — REED7ZOD T I I~ 2 AVS. HHEICIE
Goal@node (Node)
DESBERTRT 4 - T T ST %&MMTSH. ZZTHEET D/ — K (node) &, IO TOXY,
FRENHCIIHBAMINT 2L 070 IDEEY THD. BEDOL ZA, HHEITIE/ — RIZDWVWAa—

HESZHANTNS.
T—I)iRE AW BEflZ2 HIFE L, e ZIEUTDED LR S.

p([One|Rest] ,N,State) :- q(One,State,New)@node(N), N1:=N+1, p(Rest,N1,New).
ZOHITIE, IRZICEFET DAY Z—JIZDWTOME (q) %, IHBIZE ) —RIZOBML T DI THD. i

EREDLNT =N (ZOBEERLRUVAELHBFETHLOI—IV) &, KOIT—NVEEFLEZOLHED /) —
RTHTT 5.

1.63 TI-ILBEEEETSIV

WHNZFEFTTED T—NBE-H Y, 7O TOBATNIY) LDV, EO TN LIHIZETT
WK E RELSERTIGENDLRLBN, TIZT, EQOT—IVELRIZETUZABPNE EFRNORIEE
52270075730, I—VBLRERETZ /I Thd. REFXRT« - T—IIZ

Goal@priority (Priority)

DEDBRT T TI%EMIMUTIRD. 2D Priority MEARKREBILE DA% FGET DU 72H, T 2 TIEFHM
(ESUTAVANAN

BERE DM AMEIZE S TERWA, LIS BEERTHRO T —IVOELEE XY HNMERETREIT LA
W EWSFEIFIZE V. 20 LD BEEI:

Goal@lower_priority

D& IHRET L.

BRERTE 7 7B TUEFOND EIFRLARN. BTFADLTDENRNDEENHEL LAY,
BOTHMERBETORREZRLE2NOTHD. £/, BEEDREITIVOLDD /) — RNTETEMT, D/ — RiZ
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Eo L BREDE T —IBHoTE, TNEBEFLU TR TRIZETLAZVELAEY. J—REIZES LA
BEEEHZHEIZITRPO T2, BREEEENY AT LAESHEDRNIVEIY ZIE>TUEINLTHS.

1.6.4 EBEERESSI~

BROHOBERGFMENETH D56, EOHZRINIFEMARE UTIEEDOTHARY., ENEHEATEIE
UKEIK EDI7 0TI L2EIREITHD Z LIFATTEANZ, UL, EOHi & EINIT & > TETHRIC
WEEGRADBEEHD. TIT, EHLLDHEERDIGEI, COHEZBEINEBNNMNIODWTORBE 5 X5
ODT S TIN, HiERERET I I THS. ﬁ@ﬁf‘ﬁﬁp??ﬁ IZIE, ETEELUTMUGWE (HETER

W) ZAEICE S, Mo DRI “alternatlvely T EWSHIDE D BEDEEL.

HIOWREEBTLEFTOND LIFBS RN, RIFVBTFAD LT ERRNBRFEENHEL < RENHT
Hb.

1.7 —BEREERE & KL1

SR WO O TMEZ BRI TR T NEZDEE T IL2L ULTHEHL] EWIEENFELA
INTW =, ZOED, Gl SEEIE N THREMERN S ORIRR 7075 LASFET, — o 7Tnrs53v 7L
TR TH D LV DR, £ IR HD LD 7. ZIUAmRICEES 222 < KL1L D5 7o
TILEFEL UTOSFEAMEBMML TN 2R E o720 T, 22 EFTOHPFTIE KL1 & —BRzERE &
OBBRIZDOVTHATIMNTIZRAZ, T2 ETOFMEZHEML COAZZTNE, KL XTI EREDLY 83
FBTIERNEWD Z e E HEL TWAZTZOTIERNEZEA D D,

FEE, KL1 % (Prolog & 13> T) MMEAZBRERETHBITNIEZOEE T I AL LUTH] &>
72 2B S ZTWARN, WFLEEO TR (B BRI FREITERY ANZ5, W, L UAREKRO 71
7T LS REIC N - MEGRICRAIN T S AF LR A OBREE IR U725, T<HRILZDO LS 2E
FEIZRDEDTHS.

T2\ oTH, KL1 OFFHIGHIIFFEL UTHFEL, T OMERDORERIZ HRISEEL U COMm» R~
LHENTWS. 2T, —BRERF Y KL1 OBRIZOWT, I < il »ﬁﬂl#’bfb IV EES. BB, B
TOFBHED KIS L KL1 7217 TZ%4 <, Prolog 2 EDMOGMMMSFEIZELHTIEEDIEDTH .

1.71 7OV AL AEDETY
KL1 7075 A% Ekd 58
BEL (BB, ) - A=K | KT
LVSHERE LTS, &2 CHEE (417) 2BV IROT, H— RERT A ORAER LTLUES &, fioFE
BI%, ) - T—Ib, ..

EWVWOATHD.

FHZIRR7ZE D12, H—RIZhpda=T4r5—YaviE, ~y RPIZEEHAFEECLIDIIHKILELTLEDS
ZEMNTE H—REARTAORJEZSUTLUESZDT, ELIERT A IlhHo/za=T 45— avic
E, COBAZEMNT2221295. ZEXEAN) — L2692 707 T A

append([], In2, Out) :- Out = In2.
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append([Msgl|In1], In2, Out) :-
Out = [Msg|OutTaill,
append(Inl, In2, OutTail).

ZDWT, ZO&DIBEIHRAZ L, 2EACBFEHAEDLEZD L

a([l, 0, 0.
a([M|11], 12, [M|0O]) :- a(I1, I2, 0).
BB,
IO &S BAME LRI, —BOAFERIEO AT Y LTI 3 2 LT XS, TORKTITE, -7 0

BRSO B, FEAMER Y LD (AIAWZER S IR EEMCER YN D) &0 D Z & T, EOD append
OHIDS=oDHi % FHEA L UTEITE, 2hTh

Yo A([], 0, 0) (1.1)

Vm,il,ig, OA(il,ig, 0) — A([m|i1],i2, [m|0]) (12)

YWD ARG, HABTES FEIE, (LD & TEAR 0 1229WTH, A([],0,0) BEV D), 55 &5
LIERZE AND & [22) ANz iEaLZeDIE, TOMMPTHD] LWIEKRTHD. (1.2) & TEAR
M, iy, iz, 0 W2 DWTH, Aliy, i, 0) BV SLTIE A([mlir], ia, [mlo]) BV LD, MFE ANT iy & iy
EREALZBON 0 IZBOTWDEDAERL, mliy] & iy ZFAELAZBDIE [mlo] IZE-2TWVE] E\WH &z
5.

1.7.2 ETIIERABAR, FHEERIERA

ZD XD IR AHITIE DS &, KL1 O 71075 ADETERRIL, by TLIVZEZ S0k
HIBRTHD L EZDZIENTED. 2, UTFDOES5B A TR I0%2E25.

main :- a([1,2], [3,4,5], L).

IhEmBle UTHIRT 2 L
VI-A([L1,2],[3,4,5],1) (1.3)

S TYAR | 2E>THTE, TAIHUT A([L 2], [3,4,5],1) MY SAAG] |, WA 1[1,2]
& [3,4,5] EAGUAZLDIBREDIFFHELRN] LWOEKTHD. TV T LADFEFIE, ZOMEMN KLY L
BN L ZEEHT SR TH D.

HEMBERY LBV L EFEPT BITIE, KAEHITHIERV. WHEAEISIEICL AL, 2
DODRHl%RDOF2ZLTH2. TORHFAGIFHADERIZE>T WS, LFD append @i@ﬁ@b
Wl —A([L, 2], [3,4,5], 1) ORI, $5b5 A(1,2, [3,4,5], 1) 27 | % RO TR, Zhi,
[1,2] & [3,4,5] RALEDEABY A MIBRZHEFEL TS T LIl 5 2.

KL1 % Prolog V&7 % /K — Vil H D GBIARI S EE T, KEEL 2V SO T Ry T4 Y i
NEEHANTTI L= XYV LT HIETIOFMHETRS. ZOLS 4% Hx kS i (backward
reasoning) A ¥ &L LR MU EEDIHTFHEEH Lo LB THAD L, LFDLIIZRS.

24 GEPEFEEA TR, AN SO THMATEI 2 GEEZ AR LTI, RNATY 7O HEEHD. TXF A=K - VAT LRY
TRL b s i S (forward reasoning) E\WWSDERUTH 2.
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1. ATHE (1.2) 25
A([2],[3,4,5], z) (1.4)
DD DL S5 @ AL, | = [la] ATEORE (1.3) DRPNCZS>TNS 2 EAbME. TIT,
i (1.4) 2H729 &% x BWRVNET I LI12T 5.
2. ATv 1) L FEoLKHERBRC (1.2) 225

A((l,[3,4,5], ) (1.5)

BWETES By BHAUL, o = [2y] B (14) 2RIIEDESBHICAE>TNG ZERDNS.
ZIT, ZAEE (15) &lETESR y BBROIESTZLIIT S,
3. AHE (11) 12k 2T, y=1[3,4,5 £L7%b, (15) AHKY LD EADM5.

PLES, = [Lz] = [1,2]y] = [1,2,3,4,5] BEOME (1.3) OEBICAE>T NS EAbno 7z,

1.7.3 EEBA%RE L TD Prolog & KL1

ZZETOHMAL, FHAE UTIE KL1 TH>TH Prolog THOTERL I L THD. EITHRARZFFHD A
Fv 7T, NS <MD &SI, FEUAAK (OS5 ALTIRE) %:BATOS 20T, —AHOMH
BAEHMTE 2. UAL, GEHU Z2WEBIEA T E 2 A EMBE < H DL - L MR R D & HEINIC
TEY R NEDEIRE T LIIAAETHD. TOLOBRIGEIZED TEHILNEIZRS.

Prolog &, HID A% £35EA TP Z D, TNTITEFEE 020 AMZRRL 25 FTHEY LTI
DRMEFEATAHD L ND, Ny 7 NI F YU THBEERYD ANz, W TREOZED S ORI 3 1Ak
UZDEMW, LD BHZTBALZNEEZ AN, TEHEFE2 e B<KERL—TIZADTUED 222D
DT, TRTOHBATD FLFL<DIFTIEARWY. Prolog DI VT4 7 AZEZTIZUINIEST BV AT A
DHEEITEDLNTODED, ZOH72)DARIIDODOTIEEANIZIZEUTH S.

N7 NIy X ZTOMMIEAFLE L OFMERH E D B BRO. MAPDTIV—TT, 2tz Urx
Mo THEMEEE LTV, FEHEE0ZNLINETR o CEIAHERBTTHDHETRS S, &Y
EEANPBEFIZZE > TVD &S T, FIEHED IOVEEIETEI RV, HENEFHEENRROMEZERILE R TV
T, ~FIHHEFETDIEOIHERE2HET, LD AHERLESIDUEUILRDEA DN, 50> TEHAEN
R T E 2 ABUIAIN TV D, FHEBIC LD MFMEDBLEIZE, THERU LS RRAEE .

FZT KL1 Tli, EORHZEINEROZOBUTEREY LRAVWEHE /2. TORDY, YORH%E
BIDDOLKML 820 %E TH—R] EUTHEEL, TOEM% EMEICHECTE2BHEI/EE S ETIERE
ROZLIZE>T, #oBRE LBEVWEDIZLAEZDIITHSE. ZOLD R AZ2 LM T 0TI ASHE
X, BODBIRIZIEIT 2 20D =27 v AD S committed choice BIDAFIFHIASFER L LITIENDE Z L E
Hd.

Prolog ® KL1 &, A—VRBEIZDOWTORBELRLHRIZE>TWVWS. DFY, YL 5 TEHEETND <K
TINE, HTEABRNTO T I L2 REREMINU ZGEOELVERIZZ>TWSDTHD. 2D
X, 7075 AR R EIZ L > THEMAREETHD.

—1, EbbE, HABIEPRTIEA. Prolog TH KL1 T 5 <AMATERVEIENHD. v kP
HLAREE 2 & DA AIEERED 2O HIFER Prolog Tl&, ZOAREEVER, EITAML RN ENH D LWL TH
N5, KL1 TIRFARKICETIRS NI ERH DDA T, KL WO TREZZLEHDHAMNEL->TWY
5. 20D, 0TI LASHENMAEZTOZ IR VRO BHFEAHE Y L TAS &, Prolog IZHARTEEHA
TEDHPAVPRLE>TVE DI, KLL IFZTDOHEN A2 HIHHDH I LIlE>T, WHTn T I LZiEL L
THELEREEARELTVDLEDTHS.
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B2E

JOtR -y hNJ7—2

TatA - 32w hU—2UTKLL 7077 A%ME 2 EPHERI NS HHIZITIRD —DO0H 5.

o KL1 DETHME, HicTr— 2 70 —AHE#ENS - THRTHD Z L.

o UL A - 2w NIT—URFERLAZTOT T LI, T—XDOFENDEME & MIRDOHRLA R I TV
DT, NTWRDIRNZ &,

AETH, MIBEOEEEHAT, KAWL IO 2L TOL A - 2y NI =IO THIBIT 5. T U TEEA
M THE L RO EIPUZ DWW T IR AR 7288, T O A - 2y MU —ZHE EOEREMICOWTHATS. £
UCHEMEZTS.

21 HAMAIOERETAER - Xy NT—0DESR
2.1.1 KR¥E

TOt A 32y NI =T DOERD—DIIAREETHS.
HETIRROES> B 7O ANRETE L. ZOFIZE REENEETET 5.

queer_sum(N,Sum) :-

naturals(N,Naturals), dispatch(Naturals,0dd,Even),
square (Even,Squares), cube(0dd,Cubes),
merge (Squares, Cubes,Both), sum(Both,Sum).

ZHE N EONIWEBDOFHE N KNI OWEFBDOSL A OB ERD D LW HEEES 7027
ATHo72. BREZBBEETEIIA D, §80b A% 785 (B5E dispatch/3 IZ& > TEBIND)
TAANRNYF ¥ TOL A, ANDOES%E>THIT S (B5E square/2 IZ& > TEBIND) 74 V& Tk
A, ANIDN /% fE>TH T D (GfGE cube/2 IZ& > THEEIIND) 74 V& v A, T LT (iFE merge/3

.31/ saquare N.91

nat ural s ...,4321| dispatch ,64,9,8,1| sum

B2

cube

B 2.1 AMEETOELR - 2y hT—2
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WCEoTHEEIND) Y=Yy TOR A, LW o 2O ANIDT 0TI AFIZENT V.

ZO7B 7T A, (naturals/2 1IZ& > TEBIND) HRBUER T DX A0 5 (square/2, cube/2 IZ& 2T
FEHIND) 74NV Z TR AEZTO, ANWEDELTOL ARG, ThE 7V R 7O A05 (sum/2 12
FOTEBIND) MAGHRETOLAETO, v =V vy TOL A% li> THAREEZ LD TRAROME/ED T
AEEE, COZDOARMETOR A - 2V N =2 %2 FEBHTE. 2O 8AMEEZR 508 TOox A -
FV FT =T DERD—DTH 5.

HEOEHEHNRT, EOTOV I AFOET O A% EH T DHBRFEICDODNTATNI S

9, T4 ANV F ¥ SO A% KBTS d5E dispatch/3 TH .

dispatch([],0dd,Even) :- 0dd=[], Even=[].
dispatch([One|Rest],0dd,Even) :- One mod 2 =:= 0 |
0dd=[0ne|0ddTail] , dispatch(Rest,0ddTail,Even).

dispatch([One|Rest],0dd,Even) :- One mod 2 =\= 0 |
Even=[0One|EvenTail] , dispatch(Rest,0dd,EvenTail).

BLSIBDPANARNY — A, B2 ROE I FIBPENARN) —ATHE. AHAMN) —LADSHRNTEZA
IR EEMEHMZUVZOHIA N ) —LDELLNIZNERT, TOFMELEIANY —ADM Z & IZH
PHEINTWS. B 1HIE, ANWAN)—ABALONAZLHNARN) —A%22THUT (FRNICES %2
IHERNZ L T) HOEWMT 2 72OICHBINTVDS. ZOH 1 Hild#iR T2 E512707 7 A0 THEIC
LOTHETHD.

RIZT7 4 VA TBv A% FEBT % REE square/2,cube/2 TH 5.

square([],0ut) :- Out=[].

square ([One |Rest] ,0ut) :-
Square:=0ne*0ne, Out=[Square|OutTail], square(Rest,OutTail).

cube([],0ut) :- Out=[].
cube([One|Rest],0ut) :-
Cube:=0ne*0ne*0One, Out=[Cube|OutTaill], cube(Rest,OutTail).

FIBIBMBAAAN) =L, B25[BMPEAAN) —ALATHS. AFTAN) —LITHENT I 2 AT Z
MEL (ZZTIREARAZEY) ZOMEEZHNARNY) —AIZHEL TS, ANCE>THETUIEA2 2 X 7~
WRFIZIE T 1+ A8 F v L ARRICHT 2 B O WAL TONERW. B 1HIE, 71 ANy F Y 0% 1 &k Ek
2, AHA R —ADHUBNEZLHEAA RN =222 THUTHOHEIKT 2 2OITHEINTVS.

T4 NRTORC AR ZOPEINZORITIENRNS T30y - TOov A - 2y VU= kS, AH N IZxt
LT NS ZRDBENA TV, ROE S BRBFETEHTES,

pipe(In,Out) :- true | square(In,Mid), cube(Mid,Out).

ZUT, ¥—Y¥ FO0v A% EHT 5ik5E merge/3 TH d.

merge([],In2,0ut) :- Out=In2.
merge(Inl, [],0ut) :- Out=Inil.
merge ([Msg|In1],In2,0ut) :- Out=[Msg|OutTaill, merge(Inl,In2,0utTail).
merge (Inl, [Msg|In2],0ut) :- Out=[Msg|OutTaill, merge(Inl,In2,0utTail).

AAARN)—LTHEIHE 25 MEHBIFNBDES SN ANVBENTELL, TNE2TOEFELE AN —
LIHT, EW0D 22 LTV OMWE 3 i, MUOHEAHTHS. B 1H, B2, ANDAR)—LDELS
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WU OGNS, £ED—HEHANAN) —LIZEFKL, HOHEET2ZOICHARINTWDS
2ARDANARNY) = MZRRIZAIPRNT S 2 H5EOIFEREN (B 51 BICHEITA N —AIIZiInd
MERDENTHNRNZ L) IZY— Y v OREA TR, KLl OFETH D Z LIFAiETRANZ. v —I v
WIEAT AN —LDOARBOMED D 2D, ZAUI DO TIFRIZFEL <BRB,

TOT 5 AWK RS> TL 2 2k% —=DDT7 7Y FEKREIZTZZEIFHLLI RS, TDOXS>RY
AITIEF AN UEREEIZT DR,

BEME T, FEEZ B MECE L, SHoMEEZ & 70X A@rE, TOESREO M % [ L T
ERDIREED L VD DEFRIRERE S HOLNDD, ZOARETOR A - 2V F T =23 FDMEIZLL
YV FTE. BREAEDZ X ZOAREERHAL L2702 R - 2 VT =T TIT 5.

& Z AT, Filod suqare/2, cube/2 R EDMBFEIZ L > TEBIND TOL AL, H1BEHDOATARNY —L4
WAIDHENTEZRIC RS> THOTH ST, BN TSR LT, 22 Zhbo o A7
Ov A3y NI —=IDFTT—REEEHFNIZENTNTWS., LML, 2OTF—ZERHIZIFTETHES 0D
TR,

212 EREFHEH—N"TOLR

HDHGAZLNEEEY ENINT 4 Kby FRPMIED D2 0% RDD T T T L%MATAHAES. £L, &
ALNIZBMETOTIAVRFYFRHEERTDE IO AN ICH o2 Uh, 5ETDT—REEHE NS F
ZAHEIFIE, ey 2 Tae 2 (ANA M) —L%FKb, T IUMED AIBRNT E e AT v
NTBIEeHAFELTDITOERA) 2 AN —ATHESR, LWOIONHHO—-DLLTED. ZHIZHED
W2 TOT T LIRDEDTH 5.

go(Target,Answer) :- true]
fibonacci(0,1,Stream,Target),
consume (Stream,0,Answer) .

fibonacci(N1,N2,Stream,Target) :- N2 >= Target |
Stream = [].

fibonacci(N1,N2,Stream,Target) :- N2 < Target |
Stream = [N2|StreamN],
N3 := N1 + N2,
fibonacci(N2,N3,StreamN, Target) .

consume ([],Count,Answer) :- true |
Answer = Count.
consume ( [X|StreamN],Count,Answer) :- true |

CountN := Count + 1,
consume (StreamN,CountN, Answer) .

BEZONEBETO T A RF Y FEREEBRUENAN) —AZHT I L2 HABEL T2 0227 4K
FvF IOt ALT S, fibonacci/d BWTDT 4RIy F TR AEERTIRETH D, H 45180 TDG
AN, FBIBBBEIAN) —LTH B,

VR TR A% EBT 2 DMREE consume/3 THD. H 1P ADARNY) —LTHY, AV Vv MER
X 3 BIBOEBIZEMILINDG. AN —LEZNLTHAY YR TOR AN T — XERERIZE < DD 5.
& ZAT, ZZTKLL OIT—IVETFIEFIZET S EEBVET L, KL1 TEE—OELE % F5> I— LR
DOEGFIEF ZHHEL TOANS2. T8, ZOTATILDGE, 748 FYyF 7O ANy &2 70

30



ALY RLSH AN DD, T5F2L, 74K Y FTOLAN “Target” ETOT7 4Ry FHEAE
BLUTHRTUTRLHOTHY VA TO ANH S HT, DF Y, “Target” WK IWEZ > 7285513 TD 7 +«
BRIV FTOCANKEDATY ZHEELTLUED, LWOAEENRHD. ZOT7rRFvF IO aehy
VAT ADMTRIAZ I > THRWET, EOTR T AMIIRERH 5.

ZIT, 2OT0T T NEEREEN CESHZ, SO ABTHBZIS L5195, 2%, AU
TOCANSDERBHEEIZT 4 Ry F IO AN DRI T4 R Ty FREERLTCAY Y Z 7Ok A
T D109 5. KL ETEEE RO EHE ZERP<KD2DE2 (2L 5874 8Py F 7o 2§ <IcE
27255, AU VATOARAGREDEZ T Y NETTRAEL, 7487y F O A7 1 Ry FEER
EZERL, “Target” LO/NIVMESILDF v 72 T2@I% 5. TOT 7 LEIRITRT.

go(Target,Answer) :- true]

fibonacci_lazy(0,1,Stream),
consume (Stream, Target , Answer) .

fibonacci_lazy(_,_,[]) :- true | true.
fibonacci_lazy(N1,N2, [Box|Stream]) :- true |
N3 := N1 + N2,
Box = N3,
fibonacci_lazy(N2,N3,Stream) .

consume (Stream,Target,Answer) :-
NewStream = [Box|Stream],
consume (Box,Target,0,NewStream, Answer) .

consume (Box,Target,Count ,Stream, Answer) :- Target =< Box |
Stream = [],
Answer = Count.

consume (Box,Target,Count,Stream,Answer) :- Target > Box |
NewCount := Count + 1,

Stream = [NewBox|NewStream],
consume (NewBox,Target ,NewCount ,NewStream, Answer) .

ANV —LDOBENPHTH D Z LICEREINZ. fibonacci lazy /3 1%, 8 3 5IBMDANY — LA SHKERE
R “Box” MEE L6, TOEBUZT 4RI FEE AN (“Box” (27«4 RF v F#%z BMRLL) Ik
DIEREHEZD2EBDORNERFED. ZOHIETIEZR “Box” DRI, HILE 3 51HAV A heVica=77
TINDIENTARTY FROFEEREZERT S, BIIEAXIDOAN) —ANHL LD Z AT
T ADKRT ZEKRT L. §4DbB fibonaccilazy /3 (ZEREKFIHIIZ T « RF Y FROGREITR S BFETDH
D, FLBEADBEROIEZHFOLE VI ERTT —ABHTLH L. —J5 consume/5 IZE>TEIIND A
Ty RTO AN, H2HDE 2 "7+ T—)T “Stream = [NewBox|NewStream]” DFH A K —AIZE
B “NewBox” 2L T2, ZMNT7 4 RFwy FFOL A RO T 4RIy FEEAEBL T “NewBox” IZA
NA LHEREHLUTVWDEZLIZARDZDTHS. TUTEDERDORBZZIZANSLND (BRI NTL
%) DEN—RTHE>TWD. M, 7075 LADOME L, consume/3 D 1 A7« T— IV THRYDEREZ L
TW5.

KIERAY X —VOFFEEMi>TES LB HKD. ZOHRADHNERERE LG <, FHIZA Y —VEL
BRI ENH L. MBAY L —VBENICESELZT7DT I ATH5.

*LEEDE 25 KL ITIFEREEE 2 R T2 MIZ 20D T, HL ETHRBRINALTO TS ADREKRE UTHIRI 2w,
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go(Target,Answer) :- true]
fibonacci_lazy(0,1,Stream),
consume (Stream,Target,0,Answer) .

fibonacci_lazy(N1,N2,[]) :- true | true.
fibonacci_lazy(N1,N2, [make (X) |Stream]) :- truel
X = N2,
N3 := Ni + N2,
fibonacci_lazy(N2,N3,Stream) .

consume (Stream,Target,Count ,Answer) :- true |
Stream = [make(X) |StreamN],
consume (StreamN, Target,Count,Answer,X) .

consume (Stream, Target,Count,Answer,X) :- Target =< X |
Stream = [],
Answer = Count.

consume (Stream,Target,Count ,Answer,X) :- Target > X |

CountN := Count + 1,
consume (Stream, Target,CountN, Answer) .

consume/4 & consume/5 D " DDRFETHDY VEZ TOR ANERIND. AUV X TOL AL XD T +
RFYFEEEBRLT X IZAND LWVDERAY L —ITHD "make(X)” LWIREHAY L=V % A
M) —=LWT. TLUT, “X BT RFYF TR AL >TT o R F Y FRIZBKEINDDRFEL, v
ML7ZDH, ROEREZHT. X (CEFRIEINDED “Target” U EIZZR>726, ANV —L%HU, X%
“Answer” IZEMRLL T, HIKT 5.

T4 RFYF IO AR, BREZITCEHEEITRVEREZEREIGRT, LW HTH—NERLZILE
ks, Zo¥—1"E KLl 7HE AQHEERTOL AD—~DTH5.

22 FROEIREFERTHE

B 21O70tA -2y NT—=2IDEDI, I—I v 2o THEINET 2 AREEEERT S 2 & AMREIN
DERKSETH D, TOMIZEDD AN LD HERD DD, THIFIRETHITIND.

WHEOERBE IO AZIADNAN) —ADBFHULND EHOAN) —LAZFUTHO»OMEETS. ¥ —
Vv EANAN)—ADRETHUOND L ZDOH WA N) —L 2B THETS. FIZEXE, HHAN) —
LU ONAEVD ZENZDA RN — LW TOAEDDHEMRT UAZ L 28KkT 5. HERTD
HEEZOMIARN) —LADHUONE Z L2 HEHRTDH I LTI 28220, LML, 2OLD RERRT
O ARY—I Y DAEEH>TTORA - 7Y b= 2/MOBRVKEL, THENDRY NI =26 U 728
B THEEZ LRTDIBENRDHD. TOHO—2Z¥a— b —Fvy bRHEZNZNIXRETHIAIND.

23 TOR - Ry MNO—UBELFDOFES

COHTIETOaE A - 2y MY —IBELEOFEERIZDOVTHRARS LEIZ, PPEELTOLA - 2 b
=IOV TDHFLITHD .
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231 AHANZERITS

EDORIBMMERIR T RDHANT, ENRTNIINTEIMTRDLBHNTHE20%2E>I )T, ThzE
BBl EnsTurss3v79%.
a([E|X1],Y) :-integer(E) |
E1:=E+1, Y=[E1|Y1], a(X1,Y1).

a(X,[EIY1]):-integer(E) |
E1:=E-1, X=[E1[|X1], a(X1,Y1).

CDEIBAN) —ADAEINRESTOAENT O ALEND Z LIIMENSGD, 2D &>RTaov 2% S
Ot A3V T —=ZIZANTELZEFINTDRRTHY, £2ZEFTETOLA -2V NI =T DK/ —
ROBE K LA T2 T2 L AR, U< AR5, 72, KLIC WHRDMERET v TOYIMLE UTEA &
?D KL1 70275 AR %, ARHDIR->E) LANTOT S ATRERMIZENZNZ & IFIAT
H<.

232 &/ — ROZBNTERIC

KIERAY L —VDHENFEREATLED , ORI TEZTOTIAT, T4 ANy Frev—
Ty DD % —HEIZ U TIROD X D ICEE RS,

queer_sum(N,Ans) :-
naturals(N,Naturals), dispatch_sum(Naturals,0dd,Even,0,Ans),
square (Even) , cube(0dd) .

dispatch_sum([],0dd,Even,Sum,Ans) :- 0dd=[], Even=[], Ans=Sum.

dispatch_sum([One|Rest],0dd,Even,Sum,Ans) :- One mod 2 =\= 0 |
0dd=[make (One,Ret) |0ddTail],
dispatch_sum(Rest,0ddTail,Even,Sum,Ans,Ret) .

dispatch_sum([One|Rest],0dd,Even,Sum,Ans) :- One mod 2 =:= 0 |
Even=[make (One,Ret) |EvenTaill],
dispatch_sum(Rest,0dd,EvenTail, Sum,Ans,Ret).

dispatch_sum(Rest,0dd,Even,Sum,Ans,Ret) :- wait(Ret) |
SumN := Sum+Ret,
dispatch_sum(Rest,0dd,Even,SumN, Ans) .

square([]) :- true | true.
square ([make (One,Square) |Rest]) :- true |
Square:=0One*0One, square(Rest).

cube([]) :- true | true.
cube ([make (One,Cube) |Rest]) :- true |
Cube:=0ne*x0One*0One, cube(Rest).

ZOTOTITAIE>TEEIEINDG TOLA - 2V NY—JIEK 22 DEDITRD.

dispatch_sum/5 & U dispatch_sum_6 I&, ZDDRBFET—2D O AEZEE L, AJIDOHE L square/1
TEBEIND 7O A/ cube/l TEEIND TOLAANDERA Y-V, TUTEL LD
DODRFFET R >TVWD. ZOBEIET T T ASEKOBEI /NI O THEROD, —BICHBEO K E 4270
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...,make(3,Ret),make(1,Ret)

squar e

natural s ..4321 | dispatch @:/

...make(4,Ret) make(2,Ref) ™| cube

2.2 AHEETHLR - 2y hT—2 2

TINTIDEIB—MIEEHRDAEZTOLAELZATIE, T0T I ARKROREN R AT KRS, #IT
WARZ LD BY—NT O A %MEZBEEDOHZEEIXNIHST, 075 AekE BiERAEE CEBEH
KBIGEIE, TEBRI)T—Vx, T4NVE, TA ANV F ¥ e 0o MR REREENSEZ - HRRV.

2RI —IHENKREL R -2TL DY, YRTETV 2B BEILLRD. KEEOY T2y NI =2 %2
TVa—)Ve LTFELD, AL VXY NT=IDOLDOD/) —REEBZDZONENTHD. ZOLIHEEY T
IV RNT—=IWY—=V %, TA4NVE, T4 AN F Yy REDKE 2 R-TEOI12T2 L, TOT T AEKIEFE A
NUZZARFEIZRY ) EEPDN) T <R5.

233 EWHOKRBFEZBEI LW

WA M HEEBLTHRONETF— 2%, WOBAMBEEM £ 2 ATHEMALAL RBARIL
KBV, ZOESBRBAEY, T3y NT—2FBbbHBAKRES UAEBEETS L5 7075 035,
TUYS ADREKDAMEEDHNT, BEIELIZ BB,

TUYS MK ARED £ 2T, BHABTTF— 2 2 6 LAVEAE, HEF—20bOY— 70
CARES CCERHLUTEETS LTS L, MERIRLYTAS. Tabb, M 230EDE> A
TOYA - 2y NT—2 TR, HOESBRTOER - 2y NI —2 2R T20CTH 2, 7075 MILF
DESIBBESS.

p(I, 0) :-
decompose(I, I1, ..., In),
merge({S1, ..., Sn}, S),

shared_data_server(S),
pl1(I1, S1, 01),

pn(in, Sn, On),
compose(01, ..., On, 0).

WUTLDIRITRVEBEEREIL SOKRDD bEMIHEE BD 72 DM ARDFHEEZ DI D’
EWVWS IS BFETHE. ZD&DBIREE &5 L EBOE S RMIFIZRRHIMREE RO 254812, WO TH
EUKEEIRDEDIICTI2ONHLL LS. RROW-o/z, LW FEREFI”ET—ZTHD. e RO

A ARIIHEE T —Z DY —/NTEKE L, 2OV —NA\PMUDWARKEK T IEDELDICTI2D0R . — R,
ELMIIFAE UTARY) — LD — VI — 0 b T RETH B
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%
/// server

2.3 ¥$—N7OvAz@LFEBEAN

afll

K24 JORA-32v b NT—2

234 J—TI3ET D

AN —LEEREZEV—TEEDIEL WOV AEHIT DM, V—THEIETY ROy 7 ORKICAR
2O TIATARETERY. V=TV anETy Raoy Z7idd ) /a0

B RV — TG 2 BT 5 720 11F, RV I —NHAPENTH L. 3 771 VREED Fifiih S kER
EFEBELRICZ7 A= RNV IFTED0TRERL, T—AR—ATHI2Y— N7 AIZED L L, Liiind
BT 7R AL THRERS EDICTd L, BANAR 7O AENT > XY UTHELX <A
AT N AR

235 HAFR7IeRYy hNT—=713FPDLD

SETRRZTOLA - 2y NI = OBEIZETL2EHWE —DICFeHd e, EHEIT (N1 o710 %
EAE) RANUAAREET, Y= N2 B UTEIRT A VB E>THDIX 24D &S8O0 A - 2w hU—
BB AN N AL -3

EHAA, TORIZERTZ Z 2320, 7IVIT) ZALISU T, B3RPl >HEHi ARG KL1 71
TILEEDZLZOLDBITDIRETHD. TOTILE2EIRODIEN, TURA - 2V NT—=IDFTHA
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mer ge

\/

mer ge
\n"erge—> nerge —-

\
7

W oA/

mer ge

25 X—=YvyDVY —HiE

EIFEOTHYDETEIROTULED L, WAABRIY NT—INRHRL ZLIZBR>TLED.

236 ¥—Y¥

TOv A -2V NT—JOEBEBEZTHDEIY—I ¥ IZE, AHAN) —L2DKEE VD HEENHD. K
DOI—=I% TOTITLEIANAN) =L 2 KHDEDTH 5.
merge ([],In2,0ut) :- Out=In2.
merge(Inl, [],0ut) :- Out=Ini.

merge ([Msg|Inl1],In2,0ut) :- Out=[Msgl|OutTaill], merge(Inl,In2,0utTail).
merge (Inl, [Msg|In2],0ut) :- Out=[Msg|OutTaill, merge(Inl,In2,0utTail).

AHARNY —L% 3R, AREBERPUZVGEICE, SAAY—Y v A RAY—Y v —D—D270/I A
EABELTRS0, 2 K0 — Vv T > TARMEE < 2 (M 2.5 28) U ATIER SR\, Hi#HD Sk
TE, 7O LY A ANKEKBDZLOVOMER»DHD. BEDHETIE, AHAN)—L0B N AH->72%
A, BAKTEHET log N DAMEEZ R L T2 HENH Y | FITROMEE B 8252,

ZOMEE RIS B 72017 KLIC IR TIFMAAARGEL LTI —IY v 2 R—19 5.

I, “merge(In,0ut)” EWHDETHGL, “In” TANARN) —AZ2HEHHEETEHAY MVE unify U
TX2Z e THHAERS. HlxIE, LFOZ2DRT 1+ T—I)LIiZ&k->T, “Inl1,In2,In3” Z AHABNY —A,
“Qut” ANV —LLTBEIANANY) —A3IAKRAY—Y ¥ PHEHNRS.

merge (In,Out),
In = { Inl, In2, In3 },

24 PVYRELRXY NT—JDHEAA

TN TDFZDDOREMNEDEARN) =L 0SEDRHD. ZnFE2TOTO A% HEHRUIZLAZA N
V=4 (B 26) T, ThE7atvA - 2y NI = IZHARATEE, TRV TRIZZOA M) —A%ELT
BT ADREENZIEDTTNY JIIEITDHDEDTHS.

T, Tt A - 2w T =2 DENHOHAWHZ DT LS.

BERBEEE 3, 2.7 DE> %) — REZDRWE I A MO RIS T D, BRSNS T
HETORBDOSH, AANENDEDERDZ L VS, FRIED—~>ThD. BREFETHI MO, 2h
AR AE LT, BB T O AZE Y Y TT, LI EIICEETRRTEAZEZHITH>T
MEZHENTWL ZEETEDDOEN, o L EBEMNP DRI, BELEOK ) —RE2 70X A, /— RO
T ENFAARN) =A% L UTHMS 2L HkD. &/ —RTOL AZHADNLMOTNE T —270D 1

2 —oDAYE—IUNIT =V Y AEEERE D RKIT B DITIE, B, TORDOEI MGG DR & FHEEID 2B
*3 EPEITIZAEISHED 2 AKDEFGEAN) =L UTEBT S
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\

2.6 REHNEDEMHARN) —A

B 2.7 IR MY SRR

ARNEHISOTWD., F72, &/ —RIFTNETIHEL 72, BBE»SHA ETORE (3 A MR REE L T
DIAARDOHEHRFEFL TS, TLUT, TNIYVEEIA LR, BB HD ETORERKE LOT 2581
ZTOH-BERKE IA RO TE S TRFL TV N EZEH L, HAOWKEEH#R>THWD ) — RIZZDH /-
BREAYE—=IEUTED. BRI J—REPHIEHT, HOETORERENIANT+2 =9 D
B asbof ZEBEoTVNS (TOREMHELTNG) L T2, I, J—Kjmd 7/ — K j £ TORERE
E5DE 5 ase—si—j T, TOAANMNITEZERM272" LWIBRDAY =Y {a—ve—i—j, 7} 231
Eokb, HAEFTORERBNS ETE TV b EIY OREETHELS, jHDDRBETH L ZEBIND. T
ZC, REELTWEREZDjEDDEDIZERHL, / — Kb, g, jllAvE—Y {avesi—j—f8}) 2i%5. [
B aR /) —RbellAvt—V%eEDBILIAFELT, ZOEIBAVE—IY NSO A - XY MU= |
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ZWAE S 725%I01E, & — R 7B AIERBRENSTO ) — R ETOREMREE L Z D32~ O DPREE S
NTVW3. FREOKRTIZFRTOAYE=IYNTOX A - 2y NT—INOHRLZZ L THET D (ZDHE
FRETHRARS Y a— M —F v WS FEERHEDNS R Z TR RZN).

N
o1

R A

ot F'EJ%EUD I ADHNSEERY. T 7 LOETHREMNTLE720DA M) — L ZHERT D

FrIA AR G ilooutstream/l THhHd. TOANY —AIT “print(X)” LW A Y=V &L, 25 X7
WEARMEINT WS ENPEEHICH I I NG, B/ITTDITIE, “nl” WO Ay —VU%kED. HlXIE BUTO
T—=)VC, 28X ITEREINTWDEEHAL, BITT 5.

io:outstream([print (X),nl]),

[(EEERE 1] 714 Ry FROER &ILH D

H 26N 8H Target FV /NI BREBTDT7 4 R Y FEIZDOWT, SEHENLFOMRAEZRDZ T 75 A
ZER L, Target=100 & U ZZREDSEATHER 2 I &,

CEEMEE 2] 2 x 3™ x 5

B2 5N Target & DN WIEDERT, 28 x 3™ x 57(I,m,n A TRVER) LWwWHETRT L
DHKDEDNEOH DN KDD T 0T T L%EIEKL, Target=10000 & U 7ZREDEFRER A H ¥ &, H
U, N1 T4V Tave A - 2w 1\7%7%4%0(%?&%@JT@< ZE.XDYICHTDREIRD Z ILFE
LWZEDHEIZIE “ Xmod ¥ =:= Z 7, FUSBRWVIEDHEITIE “ X mod Y =\= 2 7 &H— RIZHED
RV, XD Y id’@”éﬁiﬁ% Zkﬁ%ﬁ'b?’é W, “zZ:=X/Y7 é:u\ﬁn“i‘?‘f =& FEITIERW.

[(EEBRERE 1] 74 KTy FROFES &L O

TR TENZEDOPRO T O T T L THD. AXHIZHTE 7 fibonacci/4, square/2, cube/2
merge/3 sum/2 & A~ ) —ATORIFIXR.

:— module main.

main :- truel
main(100,Answer) ,
io:outstream( [print (Answer),nl]).

main(Target,Answer) :- truel
fibonacci(0,1,Fibo,Target),
square (Fibo,Squares), cube(Fibo,Cubes),
merge (Squares, Cubes,Both),
sum(Both, Answer) .

Target=100 & U7ZRDE 21, 935596 TH 5.
BURBRE), HDNEAY v —VBREITELDRS, 74 R F v F 7O ATEREN L, TOHETHE 7+
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natural s »filter »filter

filter

A,

2 3

counter

X 2.8

:— module main.

main :- truel
main (100, Answer),
io:outstream([print (Answer),nl]).

main(Target,Answer) :- truel
fibonacci_lazy(0,1,Stream),
dispatch(Stream,Target,Fibo),
square (Fibo,Squares), cube(Fibo,Cubes),
merge (Squares,Cubes,Both),
sum(Both,Answer) .

fibonacci_lazy(N1,N2,[]) :- true | true.
fibonacci_lazy(N1,N2, [make (X) |Stream]) :- truel
X = N2,
N3 := N1 + N2,
fibonacci_lazy(N2,N3,Stream) .

dispatch(Stream,Target,Fibo) :- true |
Stream = [make(X) |StreamN],
dispatch(StreamN,Target,Fibo,X).

dispatch(Stream,Target,Fibo,X) :- X >= Target|
Stream = [],
Fibo = [].

dispatch(Stream,Target,Fibo,X) :- X < Target|
Fibo = [X|FiboN],
dispatch(Stream,Target,FiboN) .

(EERERAE 2] 2/ x 3™ x 5"

ANEEDEHN CTEND I E - Be T2 70 V2 EHAETS. BIAIE N=2 2 LZEDIZ12 %
WTE3EHNTDIEORTANETHD. E£7/2, AJIODH 1 M{Ed o720k AUV v T2 0270
Y AEHAETD. T U, N=2, U774 NVE N=32 L7 E N=5LLET74NVE, INbEDHED
ERA T4 VORNICHRBER 7O A, AT VR TOX A% D80T, M28DE5>8 70k A -
3w =2 % ENE, FEOXRTHREDIBDE O H LI 0 2B TLZ IO A - 2w v —228Hk5.
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BRIy FEHE square/2, cube/2 THEEIND 74V Z 70X AILH S 7O A2 MARAGDOMRE. BAF
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:— module main.

main :- truel
main (10000, Answer) ,
io:outstream([print (Answer),nl]).

main(Target,Answer) :- truel
naturals(1,Target,Stream0),
filter(2,Stream0,Streaml),
filter(3,Streaml,Stream?2),
filter(5,Stream2,Stream3),
counter(0,Stream3, Answer) .

naturals(N,M,List) :- N>=M |

List=[].
naturals(N,M,List) :- N<M |

List=[N|Rest],

N1:=N+1,

naturals(N1,M,Rest).

filter(_,[],0ut) :- true |
Out = [].
filter (X, [E|InN],Out) :- true |
filter (X,E,InN,Out).

filter (X,E,InN,Out) :- E mod X =:= 0 |
EN := E / X,
filter (X,EN, InN,Qut).

filter (X,E,InN,Out) :- E mod X =\= 0 |
Out = [E|OutN],
filter (X,InN,QOutN).

counter(C, [],Res) :- true |
Res = C.

counter(C, [1|InN] ,Res) :- true |
CN :=C+ 1,

counter (CN, InN,Res).
counter(C, [E|InN] ,Res) :—- E =\= 1 |
counter(C,InN,Res).

Target=10000 & U7ZRDE 213,174 TH 3.
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B3IE

=0 AMDOEVWE

31 7497V —hDRE

D49 oY — ML, V= NEREBEOEADOT NS —DEIY E L, TOREY BRI NES L KXV
BLD2 DI, THENDELDHRT, X 51222 HY L, ZOHTAIVES LAY VES LI ER
BB L TV FIETHZ. 24 v 7Y — N fliziE, NlogN EOHEEHRTHE T 2 L BHIFTE5.

X31 24V r7YV—h

9, VA NCTEASNARBIOR,SHE 1 DD ML T, 200HEAIATEILEERD. (L DA
AN U7 o D 2 L IRE AR

gsort([H|T]) :- true | compare(H,T).

compare(V, [HIT]) :- V > H | compare(V,T), NEVWHFDEAIC H 2#MA 3.

compare(V, [H|IT]) :- V < H | compare(V,T), KREWHDEAIC H 2MA 5.

EFTNIEEN. UL, 70—V EKE WO I, KL OFRIZIER2 W20, £562FXD5/E LT
KL1 TIXI—I)Vos1 8% £H (FIH) 5.

gsort([H|T]) :- true | compare(H,T,L_small,R_small).
compare(V, [H|T],L_small,R_large) :- V > H |
compare(V,T, L_small IC H Z#iIAX 7=t ®, R_large).

compare(V, [H|T],L_small,R_large) :- V < H |
compare(V,T, L_small, R_large IC H ZMA/LHD).

T, Lsmall IZ H 2R ZE D% ESRBTNEINES S, RIVDONSLRWVEEIZY A NTRET S
L (RIWDP-oTWB LS REEICE, HAEPAI A 2FMAT2 kb H5. )HIZEX 1L 2 &3
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DEAIE [1,2,3] LEX 30D 2 NTRETAZ I,
D2 N THHE CO LS BIERTEHLTHTIEE VD TH S5 5. ZOREOHAITIE, 2 DD HEND
3. ARV L F1—ThH5.

o LIFO 3% (A& v 2)
Fe BB RA A LT T HETH B,

HEOZR ][]

AEOBH — T 10

HEDBH [1

5%0)723”@_4 3 |_.| 2 |_.| 1 |_>[]
HEOZH T4 W3 |2 jf T sl

3.2 LIFO

EE compare DA IZIE, Lsmall 12 H 212 72E D [H|Lsmall] 1245, E£HOWIMEIL, 228G
THBOT, () A ) I UEFRER DB
gsort([HIT]) :- true | compare(H,T,[],[]).

compare(V, [H|T],L_small,R_large) :- V > H | New_L
compare(V,T,New_L,R_large) .
compare(V, [H|T],L_small,R_large) :- V < H | New_R
compare(V,T,L_small,New_R).
e FIFO & (F2—)
T—RERZIBRIZHA LTI HIETH 5.

[HIL_small],

[HIR_large],

SRINDDEI

3.3 FIFO

Lsmall iZ H ZMAZE&0DIF Lsmall % H| RICMADER] 129 5. B, (=) AN TH
EEHAULDEIZLARITHNIER S V.
gsort([HIT]) :- true | compare(H,T,ExL_small,ExR_large).

compare (V, [] ,L_small,R_large) :- true | L_small
compare(V, [H|T],L_small,R_large) :- V > H | L_small

[0, R_large = [].
[HINew_L],
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compare(V,T,New_L,R_large) .
compare(V, [H|T] ,L_small,R_large) :- V < H | R_large = [H|New_R],
compare(V,T,L_small,New_R).

INSOFEHEICIE, HITELR RS S, LIFO BT, F47HhD IT—IUds, AL 7zT— &@%A’E%
WZBBTE, £FANDT— X ERELUBPLMAENTE S, T —FDA-STILHL I, 2T —ZPAER
DT, T—2OWVEFHEETDDIZEMNTWS, —J, FIFO LTIk, £ I—)Uik, £ LT — 2 D%
HERBIBTERON, SMBO T =05, ERUAZT—ZMNRZ, WHNIETE D (WHMERH D).

ELLDHERT N, OB 7 S r—2avERTHET2. 20854, LIFO ETOR AIEAR
WOT, MHMEDH S FIFO IED P E LWL S THSD. (LIFO IETE TERVDIITIEARW.)

INT, BE 1 DBV HELT, TNEVENIVEDDESEL KIVEDDEENELNZ. IRITNIVE
DEGDOHRT, IHIHE 1 2EMDELT, FAKICAET S LD ICLATNIERS 2. BT 508
FEER2HEUZDT, £5 —~EENSITERE S IT5id L.

gsort([HIT]) :- true | compare(H,T,L_small,R_large),
gsort(L_small), q_sort(R_large).

compare (V, [] ,L_small,R_large) :- true | L_small = [], R_large = [].

compare(V, [H|T] ,L_small,R_large) :- V > H | L_small = [H|New_L],
compare(V,T,New_L,R_large) .

compare(V, [H|T],L_small,R_large) :- V < H | R_large = [H|New_R],

compare(V,T,L_small,New_R).

o7 AE, BERIXKO &S IZ “compare” WARD ) — REUT, & (T—IVEEMRD8A5 A K
V—2A) % 2KKH, RIFIZ “gsort” D802 &S RIBITRD.

compare

conpar e conpar e

3.4 Binary Tree

IDTOT T AERELEAROZLFNIZLT, HRFE—72 57258 DM T —Z D#&H ) OB Z 13 x
TUTIRD & S IZ5EKT 5.

node([],V,L,R) :- true | L =[], R = [].

node([H|T],V,L,R) :- H>V | R = [HINR], node(T,V,L,NR).
node([H|T],V,L,R) :- H< V | L = [HINL], node(T,V,NL,R).
node([H|T],V,L,R) :- H =:= V | node(T,V,L,R).

terminal ([]) :— true | true.

terminal ([H|T]) :- true | node(T,H,L,R), terminal(L), terminal(R).
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32 ERYRb

FRROFITIE, VY — NINEZREERTD I LIETELD, V— FINAFEREZMH LU TR, FERZ A
WCHETIRIZIE, SBRED FIFO N H B0, TNAZT CRERZ LD T2E8O008 > Ungw. §TiIc7nrs 7
L, WFIMEE R 72707 T ATHY), WHIHERZWLROND LD BT RPBEL LD,

X 3.5 MHNIfEAH S

ZIT, D ODFIEELIZBN, D T—=IN DI 2 DR TODH A BEHEZ 1 DFITDH. Zhilk
D, EEORRENZ2ATIE, ThEE2ORSEDIIITEDS. ZOXDITHIDZODOERE 2 D (B
D7zdDER L, YIED T—N D72 D& 72ODE) 2FbE > T, WA ZEL S Z & & HERZI
ETIREEED VA MEVD

b VAN

ARV ANE, ) — REOE2EDDDIZAENBEIETHL. 74V 7Y — b NOME2HI19 2570, %23 A
D 2 518 (% H1d 2 20D B L fRA L% DR SH A BEBOLIE) 2MAS. THT T LMIRD LD
1225,

gsort(In,Out) :- true | terminal(In,Out,[]).

node ([] ,V,L,R,Xs,Ys) :- true | L=1[1,R=1[, Xs = [VIYs].
node([H|T],V,L,R,Xs,Ys) :- H>V | R = [HINR], node(T,V,L,NR,Xs,Ys).
node([H|T],V,L,R,Xs,Ys) :- H<V | L = [HINL], node(T,V,NL,R,Xs,Ys).
node([H|T],V,L,R,Xs,Ys) :- H =:=V | node(T,V,L,R,Xs,Ys).

terminal ([] ,Xs ,Ys) :- true | Xs = Ys.

terminal ([H|T],Xs0,Ys) :- true |
terminal(L,Xs0,Xs1), node(T,H,L,R,Xs1,Xs2), terminal(R,Xs2,Ys).

“gsort” 25 “terminal” IZIE I N5 ) A MEEMRIIZ “node” IZIEY , ANA N —ADHL SNk
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A1 E£DITL TS, 22T “node” &, ZHVARERBEIS>THWEMN, TDHESY A MELEL
TVW2DIE, AHAM) —ADBHULNZRIZOAED ) A NDBR—-ANETINTWD. B—(LZUHT D
DIFVOTE IVN S, “node” ZIFH LTS “terminal” OF TGS Z L 23 TE, “node” ~DF[E
EUTHETBERRNI NN,

DDAV IV = OFMEREIZHSFL, BEL TV L ROLS AR (FETD I L0 L TE
SHINB) 74w I Y= DTBT T LIS, (FIETIE node — split or partition , terminal — gsort
25TV D ZENEN)

gsort(In,Out) :- true | terminal(In,Out,[]).

node ([] ,V,L,R) :- true | L=10,R-=1[].
node([H|T],V,L,R) :(- H>V | R = [HINR], node(T,V,L,NR).
node([H|T],V,L,R) :- H< V | L = [HINL], node(T,V,NL,R).
node([H|T],V,L,R) :- H =:=V | node(T,V,L,R).

terminal ([] ,Xs ,Ys) :- true | Xs = YVs.

terminal ([H|T],Xs0,Ys) :- true |
terminal (L,Xs0,Xs1), node(T,H,L,R), Xs1 = [H|Xs2], terminal(R,Xs2,Ys).

33 Ya—hkY—Fv b

) ANE, MEREHITDOD0ENBHELED, BHINFERPETRE- 22 &Ik, MR KRE -
RAIVIREGDIIENTEDHETHDLEEAD. TRaLL, Z0V A MNDEZ AL (BHRE2A/ZVOTIE
B )M T DA IV TREBECRICEISHABS <. £, HD (BE, WHEETUE) 213V
JTEM)ARND 28 EMHU S & 510 (H—(b) THIE 05 %EHD 2 FDERHEEZSBLTVD T—)Li,
ENVANOBRMBRRDZ LT, TRTOT—INVOMEIET UZ A IV ITBEIENTES.

-

(B ETHD) (H—1b) (H—1k) (H—A1b) (H—A1b) (BRELzE D)

l=Eg
==A

ANEANEOUN N
NN AN

37 Ya—hk¥—Fv b

TB7 I ATIE, FHROIIICUTERITI D, (LFHOKRTDLAA IV T 200D,

job :- inspector(CO),

worker1( ... ,C0,C1),

worker2( ... ,C1,C2),

workerN( ... ,CN, [1).
inspector(W) :- wait(X) | next_job.

IOUT, ERVARDESIZT-IVHIZ 28 BEMNMUTHA IV 723500 EEY a— M —
Fv bR,
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34 HARKNY—ALA

KL1 X5 ZFETH Y, ~BOFHAZFED & 5 (CUIELHMEIHE XN TS DI TIEZRW. (KL1 T
XTI —IVOETFIEEBET 2D, T—NVHEOFIBORMOHEZITTHD. )
ZOEIRUFIZEETT—RE2HNT2EIRGEIC, BHIZT—22HhT5 &> 0KE2AELT YD
TILEBNTLUED L, “DUDPARVHNEERAZRVED ZLIZR>TLES.

Wit I—Iv

7 U Ak

3.8 TIURADHSE

—DUNBWHEE %, ERONEEA (T—)V) BUINIT 72 AT D & D BGEEITE, HELUH—K
DAN)—LAEHABRLTCKEI-NNODT VR AZEZ NV ARNTETEDICTEN, 77 AZMV ELDD
&5 5 fffr#E (merger) 2 NMEI VT, KNI —AROA N —LIZE L DDLU ATIUIER SR,

Wif7IT—)

77t AR

i

WifrI—Iv

7 Ag R

3.9 HEEFE~ADT A

ZDESBRHENEND Klic TR, HEHDEEIZY 78 A$2 FRIZZLS, —ADT 7 AERA M) —L%

WEES % T — 2 D72 D DHLA AR EE (outstream/1) 2L T 5.

job :- true | work(0), io:outstream(0).
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work(0) :- true |

workeri( ... ,0,01),
worker2( ... ,01,02),
workerN( ... ,0mn,[]).

outstream A5 AN S I X ¥ Nid print/1(5IEONAH I ER) & nl(BATEK) BHD. 4, print/1
THIBDONEPERE L TOBRWGEIZIZFAOBEENE W TRHLEDETE L3I ->TEY, Bk bLIN
% EFTEBEOEIEINZ .

[(EEBMRE 3] 7T —9EZAEDRE

NAFVY—=bDTBTT L% LIFOETHEZHNTZ 707 I L%FENT, FIFO D5 E L it &.

[(EEMERE 4] V— hoigE

TRDEDBEEDOH2HHN e AL LT, HELZLDOAEDY — 2 UT, e hBiEEz Hihe L.

(3,1,4,1,5,9,2,6,5,3,5,8,9,7,9,3,2,3,8,4,6,2,6,4,3,3,8,3,2,7,9,5,0,2,
8,8,4,1,9,7,1,6,9,3,9,9,3,7,5,1,0,5,8,2,0,9,7,4,9,4,4,5,9,2,3,0,7,
8,1,6,4,0,6,2,8,6,2,0,8,9,9,8,6,2,8,0,3,4,8,2,5,3,4,2,1,1,7,0,6,9]

BET—AIFE, FRDOELSIZY —ALETI—) datassort(X) LEE L, datakll & —f#I23 /A Vg5 &
TRLND.)
V—RLT,

:— module main.

main :- data:sort(X), my_sort(X).
my_sort(X) :- ...

ICT, ROLHICAVRAILETTS.
% klic my_prog.kll data.kll
BB, data.kll OFRFIFROLIICR>TWS.
:- module data.
sort(X) :- true |
X = [3,1’4,1’5’9’2’6,5’3,5’8’9,7’9,3’2’3’8’4,6’2’6’4’3,3’8,3}2’7,9’530’2’

s,8,4,1,9,7,1,6,9,3,9,9,3,7,5,1,0,5,8,2,0,9,7,4,9,4,4,5,9,2,3,0,7,
8,1,6,4,0,6,2,8,6,2,0,8,9,9,8,6,2,8,0,3,4,8,2,5,3,4,2,1,1,7,0,6,9].
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[EERES] 28V — hORE
HIFELY [ U5 — % % A1 & UC, BRI K 308 DO, HIBEIEL S $k Ht &
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A

B4E

BRE L BRTH

—

EBIZ KL1 70275 A& R ETHRNIZEFEIE D 20ICARTH 5, BEERIEDMHEN G IZDOWT
MY %, FRICEIREZ DI T2 ODAMAEHIEDENGIZONWTEHIFTS.

41 BEEHEOMBEEN

RELGHERSTIE, WEEFE A 70 275 MR U 2P CikES. — 4 KL1L Tld, V&7 Y avIhky
7:~WQ£ﬁ#7D77A¢Eﬁpﬁmtmﬁiﬁofiﬁﬁﬂétﬁ@%aw.mﬁﬁﬁﬁﬁ<¥ﬁﬁm
5ILF, MDEDIZENHD ZENTES.

KL1 TRV avIicdYERINAEY T I—IILA2THIICETLTEEDARL.

TD7 KL1 Sii& MY 2 M5 E2 R EREFICERICEAN IO 5 IV I TELDIITHD
BIEE CTHRATEZE ST, KL1 (IZIEWE RO RIS H S DT, smERRIIC IXETIERF O fl#E 2 5lid 9 %

BB U USRI Iﬂdﬁm77A%Jﬁ%LTiUwim IR S 2121, ETMEF 2 HlH 3 5

B Z R U APENRGERH S, TD-OIZ KLl SEOBEEREZAMHTLI I LIIA5
EERERNEZRHTOIHMEEZETTALS.

1. FEIGHA & (GRS EARRIIRAER) 25 T8RRI E XD
Bl Z N EEFEH-HBEMEDO T 07 T AR B U 56, EEAMEHEENE2 XD XS RIEP THRITT
RETHAI0. EFEHMNEERNZETTIUE, EREED HICERRT—Z %2 ERKL, AE) AR
ERISHEITENG DD, HEHEOEBRER LT LT, ATV REZEGIF2 TGN H 5.

2.%%%%%(“%hUﬁﬁVﬁyﬁ)%ﬁ6Tﬁ%kéﬂé
Bl Z W EARERER I BT, R ORI FHEEEE U, 2 OFHTifE% 2D F $@eE L UTHATH
&&w%*M$%éﬁ_&mf%é.%@%%tb17m77A@mE@%%%7ma7AaaUm+
HEZBOTSAREMNELNH S,

3. ARTUTZIVIORMLIEET 3
JEREME T O 7S A, HIZIE OR BRI O TS5 LD BB THENAD S 154, kiR ik
AR Z MO & D BRMIED BENH D L, T OMA % B #mé%%#%é FvITF
TO Y ECAMOBLIEE T 5E, HEI IV ERELNICUET 55T S (RO
BHIE S EEIET ).

UTFXESLICEANTO TSI VT2 OWTEHHT S,

*1$FﬁE@%W'$ﬁTﬂi HEENT — 2 2 EERTE2CIEIBFARY ROBKEROTIENTEXL2DLHETH L.
FEERIZIZEEVLBETHS.
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42 EBEAXIOUS53IvY
421 7OYVSLDEFTERTYa—-YY

BELTOTS LET
FFTROTOT S LDEFIZEHALT, VE IV a vy 2RA2EEE2ER5.

main :- true | q, r.
q :- true | s, t.
r :- true | true.
s :- true | true.
t :- true | true.

H2IA—NPVE I av L, T TEEINZY T TR EBETY XY ayniidAaond LIRKET
5. I=IVIFOHUBANTIZR>TWEEGE, T—NV) X 7Y a L > TEEINAZY 7 T—)V» LIFO
TVE Y avhiikAoNd T2 LR 4.1 DIEIZETINDTHA 52,

main

4.1 VEZYaVIEOH

IREMED RN DL D BY ARY BUBRWETH, BEMERVEDELF R L™, UL LT — XL
ATLKBETILEZARVGELV DS, EEE-HEFEDOMEZH > TRIHTHHL LS.

BRIEE & £ 0
IR IO T 7T L E KT 5.

*2 PHEDZF IR KLIC WHRIEZZ DAY a—) v 7 &BHLTW3
*3 Z OBNEBBRFEDBEA LD TR E L ERD.
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% gencon.kl1
:— module main.

main:- true |
generator (100,Stream), consumer(Stream).

generator (0,Stream) :- true | Stream = [].
generator (N,Stream) :- N =\= 0 |

Stream = [N | NextStream],

N1 :=N-1,

generator (N1,NextStream) .

consumer ([]1):- true | true.
consumer ([N|Stream]) :- integer(N) | consumer(Stream) .

DT T LI 4.2 O ) BEIIMPIR 2 ITHBZEIIELNS.

generator

g——9g——>9g—>9g—

main | |

|
| |
| | | |
v M \ v
c——C—C—»Cc—»
consumer
V¥ ovay

—— - ERIOBE

4.2 EEE-HEEMETD YT ADFET

BIETHY EIF72 LIFO A7V a—) Y I RFEL, 70T T LA%FETT 5.

% klic -o gencon gencon.kll
% gencon

YA

MEFHN-L U LD, T I7L02ESBMITERT 22807,
main :- true | generator(20000,Stream), consumer (Stream).

E179 5. MR —TH A DRI L > TRD & 5 BEITFERDE S N5 WREMD B B ™.

% klic -o gencon gencon.kll

% gencon -H30k

Fatal Error: Maximum heap size specified (30720 words) has been used up
% gencon -H40k

)

BAR—TY A X 30k V— RTEFTTI2LAEVNRY B BRDIZDTHD. [ THA D0 ?
WFEEHEBRD D & WRFE generator AHAHBE 2 Y T I—)LE LTIV XY avdd L5yt

*4 G A 7Y 3 v -H30k 1F, Bkt — 7Y+ X% 30k word ¥ UTHEATT2 2 L kT 5.

o1



5. LIFO A7 Y a—) VD LIRET D &, #FE generator 7Z AR ZIZEY, BRI N DY A M%A
B U T3 generator MFE/THHET 4 5. IITIRGE consumer DFE/TMBMET B Z LI2485. X 100 f2E
DY ANEEETDOIXMER 57258 £X 20,000 DY A NDEEEAAD LBFIEET AT HBHAL
TLESIZEWHVRDZIDTHS.

ITESITEHIREN. OLODORAEL U THEESE IO ALHEEEZE 7O ADOM TR % & 5, BKER
BMRTOISIV eI ENEZLNG.

EXREBBRTIOTSIVTICLBBIR
ROFETTOT T LEFRT D.

1 REHIEETDIBENRLS B0, TORZHERIEAKT T4, ILRTNIEERIV LD
B ZHEH XD,

2. HBHBZEHERTDEEZITM L0675, HBEKEIEEZOLOZITMN->k6, HELLE2E
PEEITIRAD.

3. EFEHIIHE L B2 X T 27256 BRDFNET I S I 261 5.

Tag s AHlE L TIZRT.

% request.kl1
:— module main.

main :- true | generator(next,20000,Stream), consumer (Stream).

generator(_,0,Stream) :— true | Stream = [].
generator (Next,N,Stream) :- N =\= 0, Next=next |
Stream = [send(N,NextN) |NextStream],
N1 :=N-1,
generator (NextN,N1,NextStream) .

consumer([]) :- true | true.

consumer ( [send (N,Next) |Stream]) :- integer(N) |
Next = next,
consumer (Stream) .

R NN YA BZ N -4

% klic -o request request.kll
% request -H30k

L, ARV REIZARSTIZEL.
ZOTRT T NI 4.3 O@EY EFEFIINUT, MEENEREZ T > 72412 next 21%5. HEREHFIII
HENDELNT X7 next CRBE & O AR LROBEENEE TS (BAO 1 FZ2RS).
EITRNV—AZRTALD.

1 CALL: main:main?

1 REDU: main:main :-

2  0:+generator(next,20000,_6)
3 1:+consumer (_6)7
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gener ator
9—%9—% 9%
A
main I [ [
| |, [, [A¢
\ 4 \ 2 \ 2 \ 2
c——C———>C—»Cc—
consumer
—» . YHyIaIYv
—— > EBRIIOBEE
————— »: R

B 4.3 FENEEE-HEEMETD S S ADE;T

CALL: main:generator(next,20000,_6)7

REDU: main:generator (next,20000, [send(20000,_E)|_F]) :-
0:+generator(_E,19999, _F)7

CALL: main:generator(_E,19999,_F)7

SUSP: main:generator(_E,19999,_F)7

CALL: main:consumer ([send(20000,_1B)|_F])?

REDU: main:consumer ([send(20000,next)|_F]) :-
0!+generator (next,19999, _F)
1:+consumer (_F)?

CALL: main:generator(next,19999,_F)?

REDU: main:generator(next,19999,_F) :-
0:+generator(next, 19999, _F)7

CALL: main:generator (next,19999, _F)7

REDU: main:generator (next,19999, [send(19999,_2B)|_2C]) :-
0:+generator (_2B,19998,_2C)7

CALL: main:generator(_2B,19998,_2C)7?

SUSP: main:generator(_2B,19998,_2C)7?

CALL: main:consumer ([send(19999,_38)|_2C])?

REDU: main:consumer([send(19999,next)|_2C]) :-
0!+generator (next, 19998, _2C)
1:+consumer (_2C)?

CALL: main:generator(next,19998,_2C)7

REDU: main:generator(next,19998,_2C) :-
0:+generator (next,19998,_2C) 7

CALL: main:generator(next,19998,_2C)7

REDU: main:generator(next,19998, [send(19998,_48)[_49]) :-
0:+generator(_48,19997,_49)7

CALL: main:generator(_48,19997,_49)7

SUSP: main:generator(_48,19997,_49)7 a

© © © N N0 N NNNOOO”OO S DO Wwwd NN

= o e
o O O

BRBMWOTARY RTZ TR TV I Wb »nd. EREFIZEZNRY) ORERH Y, JIED
OB TO TS AEHETHEBEIISELTTRISIVITE20ONEELVEER LS.

BIED 70 T T L% SHRERE RS2, KL1 OB HIEER 2 I U CRBLICER$ 2 I DWTIR
HCHEL LS.
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43 KL1 OTJ—IIVBEEELERE
431 BUOLEEEESHEEDORE

BhREREN SOOI L ETHELS.

% genconwp.kll
:— module main.

main:- true |
generator (20000, Stream)@lower_priority, consumer(Stream).

generator(0,Stream) :- true | Stream = [].
generator(N,Stream) :—- N =\= 0 |

Stream = [N | NextStream],

N1 :=N-1,

generator (N1,NextStream) .

consumer ([]):- true | true.
consumer ([N|Stream]) :- integer(N) | consumer(Stream).

FlZ EDEREET T 75 AL VERTHY, 51 R=YDT DT I LLIFLEAEEDSR,
ROBEY ATVARIZHS T, GHETES.

% klic -o genconwp genconwp.kll
% genconwp -H30k
A

FEIT RV —AZ2RTAHLD.

CALL: main:main?

REDU: main:main :-
0:+consumer (_6)
1x+generator (20000, _6)@prio(67108862)7

CALL: main:consumer(_6)7

SUSP: main:consumer (_6)7

CALL: main:generator (20000,_E)?

REDU: main:generator (20000, [20000(|_14]) :-
0:+generator (19999, _14)
1#+consumer ([20000] _14])@prio(67108863) 7

CALL: main:consumer ([20000]|_14])7

REDU: main:consumer([20000]|_14]) :-
0:+consumer ([20000]_14])7

CALL: main:consumer ([20000]|_14])7

REDU: main:consumer([20000]|_14]) :-
0:+consumer(_14)7

CALL: main:consumer(_14)7

SUSP: main:consumer (_14)7

CALL: main:generator(19999,_23)7

REDU: main:generator (19999, [19999|_29]) :-
0:+generator (19998, _29)

N DD OO OO OTONNNPRWWNNWNRE -
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6  1#+consumer ([19999]|_29])@prio(67108863)7
6 CALL: main:consumer([19999]_29]1)7 a

FEATEFDEHINT NS Z W and.
V=277 5 AhORENEVGHSE2HAL LS. SETOFHR L RL LD DIFROEHTHS.

generator (20000, Stream)Q@lower_priority

T—I)VDHAIT DV /z@lower_priority &, I—IBEERE S/ LEINDE. ZORBIE ‘BHELY
VEDBVWBEETIOI-NYS I aveaRAL 2E8KT S, JOBEEEIZELU TR, IROBANIHE -
T KL1L 7073 ANEFINTNS.

o T—IVERERETS VMO TRVERY, 37TV E TV e M UBLEE 25,
ZOHANHES & ERDOT O T T AE, MOBERM T INT VWD EHFERDILNTES.
o THEHFIZAES &) BEEMIZEITIND.

FABRTAEYDREHBEZSIENTEEZDOTHS. ITEITOVTRIETHHL &5,

432 J—-IVBEEREDE

KLIC D#%ef I3 KLIC OO ELBEH 372 T HFET S, REVIFEEEENE D,
BRERREDHIRIFIATD 2 @D H5.

1. #ExftEE
IRDEN THD.

Goal@priority (B%E)

BEINET -V EHEINLEBLRETYA Y a v zilihd.
2. HENEE
RDEN THD.

Goal@lower_priority

BEXNAET—NLOE TN LY 1 DEVELEETY X7V ayiRad.

433 BEERBEFRALDER
BREREEMFDIZHZY, IROZEIZERTIRETHS.
BEEELTIF2AATEHEINRETHS

—IN, BREIX TS HITHS KON ETH L. IR, RITRT 7077 MIELEE 1T
2 HATH 2 7241T, B /@) IZIE3 T INBAWENEREDENSOFITHD.

top:- true |
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go@priority(100000)
go:- true |

a,b.
a :- true | goal_O@priority(200000).
b :- true | goal_1@priority(300000).

9, REELEED T go D TI—)ba b 2ETTD. TNTIOIT—INOHTIX, BHDOELEE
200000 & 300000 2 EIFTWa. 2—FDREHTHLIHEETLRDESIREDTHAS.

o T—)l goal 0 IS 200000 THITT 5.
o Tl goal 1 IHELHE 300000 TEFT 3.
o T/4bb, I—) goal 1l goal 0 & W EIEMITFESTL TARL .

& ZAM, FEIZIFRD & S IZEF I N TEROGE D [ZIZE DR O E RN,

T—)b go IFESLE 100000 TEITIND

e T—)ba&b&HHELE 100000 TEITIND.

o I—)ba DVRIZETINT, goal 0 MMELE 200000 TEITIND.

o ZOIKT, T—)b b DFEFTIIEILE 100000 THEITINTWS DT, HEE 200000 D goal 0 DULHE
M5 £ T, goal 1 DFEFFIIT RO,

ZOBIORMESIE, T—IVOERELZEZD VI ZTHS T—)ba b b DELEN, BR /B0 IT—
NOBEREL)E/ENETHEIEFHLNLTHSD. ZOFIEI S BHAFHZDT, 20 &> RME-S 7218
LEHIEZITRD 2L IFRETHRVEEDNDIY, 7075 AhTEIMICELE 2 E X250, UIXUIRELE
2 EFRHAMETHSTLUED ZERHIOTHERETDZ L.

BRERIEEZTRS5EIE, HSETEELEEEZ RIS HMTHED LS ICLMNI RS THD

IHIEDVEDHERERERDNDHD. MO L THD.

T EBEER, A—70ty Y RTOHIENTHS.

YVF T Oty B Ok KLIC 28{EI ¥ MOEETHD. HIRIFEER LHBE L «O 70ty
YTHEIRGE, ik T—IVEBEEE2FALAZ 707 I ATIHBRAEELES I LIETERVDTHS.

44 £LHIVEDDEXRE

T—=IVOEREIZDONTRARTE M, 22 TIEHES VL DOHIBILERE 7 F /< alternatively (2D
WTHIEY 5.

HELEE-HEEMED IOV L0E2FBZXTHALD. SERIUT IO I LD L D IZEESE U % ik
FTENEDID YT E2DIZEEE VLD S, ZOEBIZAIMMENGRE X NARFHZUE 2R IET 2 L DI
EHERTD.

generator (stop,Stream) :- true | Stream = [].
generator (Stop,Stream) :- true |

Stream = [1 | NextStream],

generator (Stop,NextStream) .

B HRICT 2 72 OBEG% 1 DFITRBELL 7.
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ZOTUT T AFNT DD B . Wik generator 1F 2 DOHiZEH, IRDEKTEITL 2.

o % 1 518 stop WEIEFH AR SIX, BEINDEKZ DD,
o BB 1 5IBUTE 7 stop MWEIBFATIRBWAHTWESIE, B E 1 DERT 5.

LhLZn7arsa%aV3 VT35,

Redundant clause

Clause deleted: generator/2

LWV BRIy —IUNHAIND, DFN IOFETRIV NS INPEERI—REERTDICHAY,
W FE generator EHEFICTUEMAHD LEMLUTCULEDS. ZOLD LGS, VXY aviiliid 228
JelEfy % Glik§ % Z & T generator EHRICHDMIAIAND) XL avFy VA% 522N TED. Th
MY alternatively T®%. alternatively #ffio/~ 707 J LA%ERT.

generator(stop,Stream) :- true | Stream = [].
alternatively.
generator(Stop,Stream) :- true |

Stream = [1 | NextStream],
generator (Stop,NextStream) .

WFE generator M 1 HDOV KX ay DEVE 1 5IBADA YL —VHEBEEATHD I LBHRTEIN
W5 1 B BN, ERTERTESE 2 Hi2E7922 810485,

S
~

/.

==

N

al

ROPEFERETRETHD.
B2 HMNBRINENISEWVST, F1LBIBUA Yy E—UHEIBL TRVEIER S AL,

BRERXTOV I AOEREZEZBNEDTHD. 2 HildHE 1 5IBDPEHTRNI L EZRUTWARNDT
H5B. KL1 ZZEBPEBEINZZ L 2R T I L0, TOHIETI R,

45 A BEEFMORERR

I TCIRmE RO Z G &), BREE AW ARELETMOER GiEZ RS, —#ic, s,
AND, OR, t(rue), f(alse) % / — R §2 #ARTRHTLI I LNTED. X 4.4 1TRT. ZH#ATED
U786, B X DOFHMIE —ERDFMIZ 2 5.

AR ERD U2 HERDFHEIZ OWT, IR T, £7,

o §RTD ./ — N&iHilid 2 Sk
o REG ) — Nl & ihdd B 5Tk
o AER ) — Nz T B )5 ik

BN, ZFUTCHEEEZ AT
o WEESEIZEMIT 2 1772 5 Hik

2BR%.
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and(and(and(t,or(f,or(t,f))),f),or(t,or(and(f,t),f)))
4.4 ZdEARDH

% naive.kl1
:— module main. % 1
main :- true | % 2
eval(T,E), io:outstream([print(E),nll), % 3
T = and(and(and(t,or(f,or(t,f))),f),or(t,or(and(f,t),f))). % 4
eval(and(L,R),E) :- true | eval(L,EL), eval(R,ER), and_node(EL,ER,E). % 5
eval(or(L,R),E) :- true | eval(L,EL), eval(R,ER), or_node(EL,ER,E). % 6
eval(t,E) :- true | E = t. ho T
eval(f,E) :- true | E = f. % 8
and_node(t,t,E) :- true | E =t % 9
and_node(f,_,E) :- true | E = f. % 10
and_node(_,f,E) :- true | E = f. % 11
or_node(t,_,E) :- true | E = t. % 12
or_node(_,t,E) :- true | E = t. % 13
or_node(f,f,E) :- true | E = f. % 14

4.5 FRTOHO/ — REFHid 25707 F A (naive.kll)

451 FTRTHD/—REFMT 2DHE

T 7T A (naivekll) 2K 4.5 (2R F. eval/2 id, FIZDAMNE ) —RKAdNIT eval/2 27+ —2 L,
T A=l & o> TRES7Z 2 DOFHMEL? S H / — ROFHlifE %2 RET D (5,6 1T7H). FIZDBRMB5 ) —RD
BWGE (B2 —70%E) I$iHiiE 2§ <ISEY (7,8 7H). andnode/3 KU ornode/3 1& 2 D DD
AND %%\ OR HE 217745
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2 REDU:main:eval (and(and(and(t,or(..)),f),or(t,or(and(..),£))),_3) :- Y 1
4 REDU:main:eval(and(and(t,or(f,or(..))),f),_F) :- % 2
7 REDU:main:eval(and(t,or(f,or(t,f))),_1C) :- v 3
10 REDU:main:eval(t,t) h 4
11 REDU:main:eval(or(f,or(t,f)),_24) :- % 5
13 REDU:main:eval(f,f) % 6
14 REDU:main:eval (or(t,f),_37) :- b 7
16 REDU:main:eval(t,t) % 8
17 REDU:main:eval(f,f) % 9
8 REDU:main:eval(f,f) % 10
5 REDU:main:eval (or(t,or(and(f,t),f)),_10) :- % 11
19 REDU:main:eval(t,t) % 12
20 REDU:main:eval(or(and(f,t),f),_51) :- % 13
22 REDU:main:eval(and(f,t),_5D) :- % 14
25 REDU:main:eval(f,f) % 15
26 REDU:main:eval(t,t) % 16
23 REDU:main:eval(f,f) % 17
4.6 naive.kll DFEF ML —A (eval/2 DY XU > a V)
% seq.kll
:— module main. % 1
main :- true | ho o2
eval(T,E), io:outstream([print(E),nl]), % 3
T = and(and(and(t,or(f,or(t,f))),f),or(t,or(and(f,t),f))). % 4
eval(and(L,R),E) :- true | eval(L,EL), and_node(EL,R,E). % 5
eval (or(L,R),E) :- true | eval(L,EL), or_node(EL,R,E). % 6
eval(t,E) :- true | E = t. T
eval(f,E) :— true | E = f. % 8
and_node(f,_,E) :- true | E = £. % 9
and_node(t,R,E) :- true | eval(R,E). % 10
or_node(f,R,E) :- true | eval(R,E). % 11
or_node(t,_,E) :- true | E = t. % 12

R A7 AREEJ— R BORNTE S A (seq.kll)

eval/2 D) XU a VDT 2K 4.6 ITRT. ZOTOTITAETARTO/) — REFHliLTL E > DTHIZ
ETARTO/— R (17 / — R) 885U 7~
452 AER/—RHEZBROBRWEE

AND /= RTl&, FIZ28»8% 220D/ —RD>5b—/D /) — ROFUFERN { 25EE 5 —HD /) — R
EEEM 9 B MER RN, £/2 OR /— RTI, —Adt 8561385 —HD )/ — RIKFHIET 2 BEN RN, 0D
ZEEAMAUTARER ) — Rl 217 2DR LAZONRK 4.7 DT 7T A (seq.kll) TH 5.
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w0 o N

10
11
13
14
16

eval/2 1%, £9 eval/2 ZIFATAD /) — ROFHIi % 177>, and node/3 & %\ I& ornode/3 % R (5,6
#7H). and-node/3 KU ornode/3 137D /) — ROFHMFERIZE 2T, eval/2 ZIFATHD /) — R Z2FHlid %
(10,11 17H), HB\FED ) — R & 7l % dhed 5 = & 7 < FEAMifE %5384 (9,12 /7 H).

seq.kll DFEFTOMT 2B 4.8 IR, REL ) — RFHHi2 DRV LIZE&D 17 /=K 9 /= RIZDOW0

REDU:
REDU:
REDU:
REDU:
REDU:
REDU:
REDU:
REDU:
REDU:

main:
main:
main:
main:
main:
main:

main

main:
main:

eval (and(and(and(t,or(..)),f),or(t,or(and(..),£))),_3) :

eval (and(and(t,or(f,or(..))),f),_F) :-
eval(and(t,or(f,or(t,f))),_18) :-

eval(t,t)? 1

eval (or(f,or(t,f)),_18) :-

eval(f,f)7 1

:eval(or(t,f),_18) :

eval(t,t)? 1
eval(f,f)? 1

TODH eval/2 BETI N/

2D T T AT naive kIl (ZHARTFERNRD ) — RDR S TTLN GHREND RS TTELA) FX
IZUDEIRAR, eval/2 1% 2 DD T—)b (eval/2 & and_node/3 & &\ i ornode/3) & 7 A — 2§ 255 (5,6
fi8), 7A—27 3N 2 DO T —)WFMFNIZE DR, and node/3 KT or_node/3 & eval /2 DFER IR

ELETHITIZVNSLTHD.

(a) eval/2 DV XY ay

(b) / — R D7
4.8 seq.kll 517

453 ARER/—RNEMEZ=ITEU5HE

seq.kll TEAELR ) — RFHli2iTabRNI L %

60

)
)
)
b
A
A
A
A
A

© 00 N O O WN -



% cont.kl1
:— module main.

main :- true |
eval(_,T,E), io:outstream([print(E),nl]),

T = and(and(and(t,or(f,or(t,f))),f),or(t,or(and(f,t),£))).

eval(abort,_,_) :- true | true.
alternatively.
eval (AB,and(L,R) ,E) :- true |
and_node (AB,EL,ER, ABL, ABR,E) ,
eval (ABL,L,EL), eval(ABR,R,ER).
eval (AB,or(L,R),E) :- true |
or_node (AB,EL,ER,ABL,ABR,E),
eval (ABL,L,EL), eval(ABR,R,ER).

eval(_,t,E) :- true | E = t.

eval(_,f,E) :- true | E = £.

and_node (abort,_,_,ABL,ABR,_) :- true | ABL = abort, ABR = abort.
alternatively.

and_node(_,t,t,_,_,E) :- true | E = t.

and_node(_,f,_,_,ABR,E) :- true | E = f, ABR = abort.
and_node(_,_,f,ABL,_,E) :- true | E = £, ABL = abort.

or_node (abort,_,_,ABL,ABR,_) :- true | ABL = abort, ABR = abort.
alternatively.

or_node(_,f,f,_,_,E) :- true | E = £.

or_node(_,t,_,_,ABR,E) :- true | E = t, ABR = abort.
or_node(_,_,t,ABL,_,E) :- true | E = t, ABL = abort.

4.9 REL ) — RiFMi%THY % 710275 A (cont.kll)

e

and_node
ABR=abort
=f \
eval eval
or _node
- ABR=abor t
A_:abort \
eval eval

4.10 abort DIEFE
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)
b
A

)
h
)
)
)
)
)
)
)
)

b
A
)
h
)

b
b
h
h
h
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EFT—HD ) —RZIHL, ZOREIZE > TIEE > —HOFMi % thd RN
EWVD BRI FRTERU 20, 22Tk

WAD ) — REEFMZLGHD, 72 E 72 ERITRE > 72— HOFHIRERICE > T, £ 5 — 5O % &
HTH B %,

EWVSAFIETRAEER R TEBT L. ZOARTIEL ) — RWEFNIFHEI NS 2 bIFTHS. T
A (cont.kll) %[ 4.9 12T,

eval/3 1%, FD/ —R&Ffi§ 2 2 DD eval/3 &, TN 5 Z il T % and node/6 & B\ & or_node/6 %
T4 =292 (1~1217H). 74 —27 3Nz 2 DD eval /3 IFMFNIETIND .

eval/3, and_node/6, or node/6 D 1 518U/ — ROFHli % &P T H Y2 720DFTH L. ZDHIH
ZLDFTIE THHYDEHUI LRI LIZT 5. 3 20BGELHHBEEIHEF v 79 58 (5 kU 15,20
F1H) OELE D alternatively IZ& > THE SR> TWD. ZDOITHEY 5[50 abort (ZHALI TV
727 51, D51 8D BARCRIUAR S TH B YD 5 E F = v 7§ 2 HiANER I ) — ROFHEIRAT R DI
QAR

and_node/6 1%, — /D — ROFHIFEREM f TH D Z 230> BB TG E 2 £ IZIREL, TH 810
518 % abort IZEMAMLLTE S —HD /) — ROFMi 2585 (18,19 17H). ormode/6 1%, — 75 DFAMifGH
Dt THDIEBOro-BEBETRROMIEZ T4 S (23,24 f17H). H7TH910 518D AL, and node & D
W& or-node M5 eval N, Z L T and_node %\ & ornode ZFEH LTI HIZTD eval NEEEL TITE
(X 4.10 2), / — ROFHH»THEI 5N D,

cont.kll DEFOMT 2K 4.11 IZ/RT. 2 D0/ — RYPFHUEiZ4T 50 60 (K (a) 9,11 17H, K (b) abort),
17 /=R 9 ) —=RIZDWT DA eval/3 DEFEETVTRDONA. K411 2 4.8 LT 5 & seq.kll &
AU/ — RPFEUIEF CIHMliI izl ehbnd. UL IZAUE T2 20 X3 5 HiiIhiz) ZI7Th
5. seq.kll IXFHliER %2 TFTAED ) — REFM LU, IICEANTL] EHROTWAZD, cont.kll i EH 5%
WO TEHFHIiZFAAT I OV I ATHY, FHEIERIXED TR,

BE L2 & 21220707 T MIWFIELTPARETH D, Ab, HDHRLNTE W TEITAEER T—n—fi
WCEBAAET S, —AZ07R 7 I ATRI—IMIH U TEEEZIEEL TORVDTIRTOIT—)VIFEU
BREZELLETAREAI-IIEIENTEEITIND D, ZNEEVHRZD L [HDT-IBETHETH >
TH, —MI, AUBEEZE OFEITHRART—VIPMUIZEFET DT, TOIT—IVHBEITI NS ARG
W] WS Z2ETHD.

AT H YT & s & <ATAR DI, FHliT 2 BED RN — RIZHIET % eval/3 DFEITHIEE S Hi1IC
and node/6 XU or node/6 DFEFTHHIE I NARITIZR S B, FEITDKRD 572 eval/3 DI HEIY 5l %
BB UTEB®RAZONETHD. UL, ERUZE DI, TOL D ICETINDHIEIE ARV, BEDOLA
I ARTD ) — RIZDWT eval/3 DFEFTHHET LTH, S andnode/6 KT ornode/6 MFEFTI N/ — N iFlli
DFEHEY IF2 AT RDNEN

4.9 ® cont.kll Tlk, K7« OLEMD T =)V & V) JeIZFEFARKA SN2 DT, and node/6 KT
ormnode/6 %% eval/3 & ) & BIZEITI N/ — RFHIDIT B E ) M58 b, T T2 F 72 @YD IZH
TEN] EEZBNRETHD. Ve DODRTANOBEREZBEL TWARWIT—VHIE TR TH UBELE %
RODT, IS hDEAIZEY eval/3 A and-node/6 & 2\ d ornode/6 & D BIZEFTINTE XHIZF R
A4

cont.kll ® 847H& 947H, MU' 11 17H & 1247H%Z AN Z % & and-node/6 KU ornode/6 D FF7 i
eval/3 DIRIZHD. ZDRED eval/3 DETFORF 2K 4.12 1ITRF. IPS50ME & 512 — RFHEiDT 5 )
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2 REDU:main:eval(_9,and(and(and(t,or(..)),f),or(t,or(and(..),f))),_3) :- % 1
5 REDU:main:eval(_16,and(and(t,or(f,or(..))),f),_63E5) :- % 2
8 REDU:main:eval(_30,and(t,or(f,or(t,f))),_63D4) :- v 3
11 REDU:main:eval(_4A,t,t) :- % 4
12 REDU:main:eval(_45,0r(f,or(t,f)),_63C0) :- % 5
15 REDU:main:eval(_6C,f,f) :- % 6
16 REDU:main:eval(_67,or(t,f),_63AD) :- %h T
19 REDU:main:eval(_8E,t,t) :- v 8
20 REDU:main:eval(abort,f,_639C) % 9
9 REDU:main:eval(_2B,f,f) :- % 10
6 REDU:main:eval (abort,or(t,or(and(f,t),f)),_63E4) % 11

(a) eval/3DV XTI ay

abort

(b) / — ROFH
4.11 cont.kll OFELTF

DIFELITRLNZRN. 17/ — RIARTIZDWT eval /3 WEITINTLE > 7=,

454 BEEEZRBVCERELICTHOZTAD AE

Bk U 7z cont k11 13 T — )V OB ERIE %2 T8 078\ 728 /) — REETFT 5 U1 0D OBRE D) < fRFED 280 >
7. 2 ZCIMBILE & I\ CHRIBILEET 2 4772 ) — RFHHDT b YY) 247748 5 HikE R,

T0 7T A (priokll) 2K 4.13 (ZRT. ZOTOT T AIE91217HD eval /3 ITEBIED T T I DNT
WA ZLERVNTH 4.9 D cont.kll e 2<FHLUTHD.

eval/3 1%, 2 DD eval/3 & and_node/6 » %\ & ornode/6 & 7 4 —2F 20 (T~1217H), 2 DD eval/3
DB E L and node/6 KU or node/6 & 1) HAXV. ZDFER eval/3 &Y £ and node/6 KU or node/6 H*
ERMICETINATELR ) — REMBDH B 6D Z eI NG, £2b— MRV — RICETS I—
WFEBNMERETETIND DOTRIKRE U TIRELFMATT R bS5,
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2 REDU:main:eval(_9,and(and(and(t,or(..)),f),or(t,or(and(..),f))),_3) :- % 1
4 REDU:main:eval(_14,and(and(t,or(f,or(..))),f),_12) :- % 2
7 REDU:main:eval(_26,and(t,or(f,or(t,f))),_24) :- 7 3
10 REDU:main:eval(_38,t,t) h 4
11 REDU:main:eval(_39,or(f,or(t,f)),_37) :- % 5
13 REDU:main:eval(_4A,f,f) % 6
14 REDU:main:eval(_4B,or(t,f),_49) :- %h T
16 REDU:main:eval(_5C,t,t) % 8
17 REDU:main:eval(_5D,f,f) % 9
8 REDU:main:eval(_27,f,f) % 10
5 REDU:main:eval(_15,or(t,or(and(f,t),f)),_13) :- % 11
19 REDU:main:eval(_6E,t,t) % 12
20 REDU:main:eval(_6F,or(and(f,t),f),_6D) :- % 13
22 REDU:main:eval(_80,and(f,t),_7E) :- % 14
25 REDU:main:eval(_92,f,f) % 15
26 REDU:main:eval(_93,t,t) % 16
23 REDU:main:eval(_81,f,f) % 17

(a) eval/3 DV XY ay

(b) / — ROFHM
4.12 JI—I)VOJE & AN Z 72 cont.kll DHEFT

414 12T OEREE ) K 4.15 2 eval/3 DV XTIV 3 v ORT%2m_T. 3 D0 — R % T H )
50 (5,6,747H), 17 / — Rth 4 J — RIZDWT DA eval /3 D@EHEITAT RO,

4.6 A BRELRREE

AR IZIRETNZ R AR B B 23 BRI N D BRfEE 2 VR D & 72 D12, FEHNIT R < U7 PRER I 2 8 S e il il & R A U
T7BR7 I MU THAE D, HREEIL, HBEADE ) — REHERLUTHROGENTVD ) —7 (¥) 2 7ZO
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% prio.kl1

:— module main. % 1
main :- true | ho2

eval(_,T,E), io:outstream([print(E),nl]), % 3

T = and(and(and(t,or(f,or(t,f))),f),or(t,or(and(f,t),f))). % 4
eval(abort,_,_) :- true | true. % 5
alternatively. % 6
eval (AB,and(L,R) ,E) :- true | %h 7

and_node (AB,EL,ER,ABL,ABR,E), % 8

eval (ABL,L,EL)@lower_priority, eval(ABR,R,ER)Q@lower_priority. % 9
eval (AB,or(L,R),E) :- true | % 10

or_node (AB,EL,ER, ABL,ABR,E), % 11

eval (ABL,L,EL)@lower_priority, eval(ABR,R,ER)@lower_priority. % 12
eval(_,t,E) :- true | E = t. % 13
eval(_,f,E) :- true | E = £. % 14
and_node (abort,_,_,ABL,ABR,_) :- true | ABL = abort, ABR = abort. % 15
alternatively. % 16
and_node(_,t,t,_,_,E) :- true | E = t. % 17
and_node(_,f,_,_,ABR,E) :- true | E = £, ABR = abort. % 18
and_node(_,_,f,ABL,_,E) :- true | E = £, ABL = abort. % 19
or_node (abort,_,_,ABL,ABR,_) :- true | ABL = abort, ABR = abort. % 20
alternatively. % 21
or_node(_,f,f,_,_,E) :- true | E = £. % 22
or_node(_,t,_,_,ABR,E) :- true | E = t, ABR = abort. % 23
or_node(_,_,t,ABL,_,E) :- true | E = t, ABL = abort. % 24

B 4.13 #REE AW CIEELMZ 774> 7177 A (prio.kll)

LHEETHD. HRTDIEFIIEREL, RELTODY) — 7 2FRTIEEZIEAO05. LU, FRME
D% DEDIZRERINZARDLED ST EMEDTT LD, EDH D IENEENTOBHEERNE VLD > T
B2EDMWEN, ZITR, TDEIRa— VATV I 2 EHATI2HERMEEEZE X TAD.

By, FEEEZITRZIEROENSBRETZEHIITA T I A2 B HIITRETH LD, TNTIRBERSE
FUMTERY, 22T, WHEFHTEL DL a—) AT v 7 52EATD XD, BEEHMEEH->TH
£5.

H4.16 ILRIND LI 2 DBRRADH >, PhLAZELY—T7%2 1 D2RD203%707540%

=7,

416 IZBVTHAE ) — RERDL, BIIEY —7%2FbT. £72, /—KiZid a 75 1 DLRHMHITT
HY, V=T FEEENET NARMEE UTRD. ZOBEAEZ I TIRROBERY A N F— 2 TRDTHIC
g5,

[[[1, [here, [2,here]]], [here,here]], [[[3,[4,5]],6], [[here,7],8]]1]

TIET, La— VAT 72 HVTICZOBRMELE 70T L% ATHELD. TITIE, 7 NAMBA
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/ \ / \ - f¥AeAU
and_node f t or_node
/TN T /TN
t anp|  f
“““ SN/ TN T
f f ot

/ \ Agox
t f

4.14 priokll 2B 1) B ELE

2 REDU:main:eval(_9,and(and(and(t,or(..)),f),or(t,or(and(..),f))),_3) - % 1
6 REDU:main:eval(_11,or(t,or(and(f,t),f)),_63E4) :- % 2
5 REDU:main:eval(_16,and(and(t,or(f,or(..))),f),_63E5) :- v 3
12 REDU:main:eval(_48,f,f) :- % 4
11 REDU:main:eval(abort,and(t,or(f,or(t,f))),_63C2) % 5
9 REDU:main:eval(abort,or(and(f,t),f),_63D2) % 6
8 REDU:main:eval(abort,t,_63D3) % 7

4.15 prio.kll DFEIT ML —2Z (eval/3 DV XU a V)

DML ZDT MARBERETDIVANEIEL, AONSRN2A26EY) AN ERT IO TIALT
hd. F72, BRETED IO AF—FIERT D, ik —DHDF 7270k Ak, ERPDMhD 7o A
HUTINUEBERLU G TEIVWEZBENTS. A8, —FIOBMT 2202 TOBR X AEFR—0D
FIHAZERZRBES . EBETORL AL, ZOZEBOEIRESD D% alternatively DFEER F>TF =y 7
T5.

:— module simple_search.

search(Tree,Output) : - true | Hh(1)
control (Result,QOutput,Cont), %(2)
fork(Tree,Result,Cont) . %(3)
fork(_,R,stop):- true | R=[]. %(4)
alternatively. %(5)
fork(H,R,Cont) : - integer(H) |R=[]. %(6)
fork(H,R,Cont) :—- atom(H) | %(T
R=[H]. %(8)
fork([TL,TR],R,Cont) : - %(9)
merge:in(RO,R1,R), %(10)
fork(TL,RO,Cont), %(11D)

66



X 4.16 BEREA

fork(TR,R1,Cont) .
control([H|_],0utput,Cont) :- wait(H) |
Output = [H], Cont=stop.
control([], Output, Cont):- true |
Output = []

:— module merge.

in([E|In1],In2,0ut) :-

Out = [E|OutT], in(In1,In2,0utT).
in(Ini, [E|In2],0ut) :-

Out = [E|OutT], in(In1,In2,0utT).
in([],In2,0ut) :- Out = In2.
in(Ini,[],0ut) :- Out = Inil.

A4 7Oy L6

:— module main.

main :-

Tree=[[[1, [here, [2,here]]], [here,here]],

([[3,[4,51],6], [[here,7],8]11],
simple_search:search(Tree,Out),
klicio:klicio([stdout(Result)]),
wait_open(Result, Out).

wait_open(normal (STDOUT), Out) :-
STDOUT=[ putt(Out), nl ]J.
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%h(13)
%(14)
%(15)
h(16)

h(17)
%(18)
%h(19)
%(20)
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%(23)

h(24)
%(25)
%(26)
h(27)
%(28)



wait_open(abnormal, _) :- unix:exit(1). %(29)
TlE, 7077 AOHRBEZITRD

search 27T I LD MY TVRIVORBFETHD. RS 1 DEDMN O LIFIEEREZ 795 200 %
15 70t A control LHEEEITARD FUL A fork #4EKT D

fork Z7B0—X (4) Tl&, 2% Cont DfEANT M A stop ICIRE -2 LZNLUMEOHEEZ HIET S, Alterna-
tively Z HVTHE Y, 2D 7 A —REBT HYITERIND. Cont DIENRE S TWARNS/25, (6)
DD 7 10— X DER % (TS

fork ZT—2 (6) Tl H 4804 HIEZNIEY — 7 AOTENIU ELERIIGEDE. £, THERTIE
BOWODTHREZRDDZ A NI —2AIZE ] 2iRT.

fork Z7H0—X (8) Tk, HMW 7 hAZRSL, THIXY) — 72D TETNI EFERIIIT DR, 72, TR
DTAR)—=LIZIFTDT NAEERFT.

fork Z70—X (9) Ti&, BERAMN 2 HEDY ANTE /) —RERDULTWIHEIL, TOEDERAK TL &
HOBEAR TR OTNENA2BEET L 70 2% (11) & (12) TEKL TS, 4B, (10) OFD TIE
CITHERLZ2D00TOEANLESTL MDA MY —ARO & RLZY—JA( VLTS,

control 71 —X (13) Tl&, %2 HH D A N — A Output (D 1 DTERDO0N o 2T, MOEEEE 1T
5570t A% dikd % 72DITZEH Cont D% stop IZIRO TN S.

in 7a—X (17), (19), (21),(22) TEY¥ERZ 2 AJDOY—Y 7O ZAZFEHL TN 5.

main 710 —X (23) IZTEHRZTAR 2T 5. [here] BEIRII N5,

ZIT, fork 7OV AERAKTLHES (11) & (12) 2ATHAED. (11) &/ — ROEEZHERT L Tow A
RERLTSY, (12) TR/ — ROLHEBETZ O A2 EFRLTVWE. 2070V I 80%2EG7T5L, &
UM U7 S ERIDBRIBRNZETIN, FIZIE — R ¢ O FOHERIENYD RNEFTINDNE NN,
ZOTITIEMED 1 DU PR DTRIRIFE S B0,

T, BELDO 2—) AT 7 A%, T=)VOEREHEZHNTIOTO7 S AMGERLTAL D, #E
Ex AT DML UTd, #RAOHRT L T (11) 8L (12) 2POHETH IV ELELZEKS TS,
5 ERIDOBDORICEI D T—IVRH > 725681, TH OMMBENICEITINS.

Bl 2 \HEFR IV — N OEEEEZ 4000 £ U, 2OT7 N T) ALK THEEEEATHD &, ERADEK ) —
REOY —7128132 70t A fork DEBEEIXN 417 DL HIZ85. M, £/ — REOY — 7 DEEHW
IEBOBFIIEREZRDT. £/2, I TTOIT I LE2ATHED.

:— module search_pri.

search(Tree,Output) : - true | Hh(1)
control (Results,Output,Cont), %(2)
fork(Tree,Results,Cont)@priority(4000). %(3)
fork(_,R,stop):- true | R=[]. %h(4)
alternatively. %(5)
fork(H,R,_):- integer(H) | R=[]. %(6)
fork(H,R,Cont) :- atom(H) | H(7)
R=[H]. %(8)
fork([TL,TR],R,Cont) :-true | %(9)
merge:in(RO,R1,R), %(10)
fork(TL,RO,Cont)@lower_priority, %(11)
fork(TR,R1,Cont)@lower_priority. %(12)
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4000

3999 3999

3998 3998 3998 3998
3997 3997 3997 3997 3997 3997 3997 3997
here here i C6) C8)
3996 3996 3996 3996 3996 3996
here here
3995 3995 3995 3995
here

B 4.17 BEADE ) — R TOL ADBENRE

control([H|_],0utput,Cont) :- wait(H) | %(13)
Output=[H], Cont=stop. %(14)
control([],Output,Cont):- true | Output=[]. %(15)

TDTOT T LinHERL 7B, IROED TH 5.

search 5% 2 DU T, HRE2TARD O AWM S EELE 2T L /-,
fork (11) & (12) DU CHET 5 T 0L A% ERT B, BEEE FIFTN5.

BB, ZOFITIERVH DRI LIRS B LERER N MRS TE RS R DM, BLEHIH 2174
SHFICL>TTOY T MIMENZEH K FIAN>72ThHAD.

4.7 REDEHEEOMMEE/

AEITI, BROEHBEOHKEE X HEHHETS. I, 7077 AHIZIEBIRIC UDNETTEIROE
DEAMFNCEGFTEDMAN DD, ICEHEDLT, WHIZETTE DAL FREGHEBE TIEFRIZETTD L
MHENRG. UL, WFEREETIERRICETTEREQNEAL 7Oy HTEITL, YHNIEKTTESE
MOy Y THEITTE, TOMTHEL2REIC TN T LMETIENTES.

KL1 T, RTF 4 —T—=VOEFIETE T T ARIZid UIER L 32 <BERRSETIND. £72, 7
ATREARERAMEAMINC LTINS, 272U, KLIC BRI RIEWHNCETPARETH D LIXE>TE oty
X1 BUARNDT, T—=IVEAEL 70ty ¥ ETEREIZE DO THREREFIMIZETFINDS. £>T, R
WA EATT S 72121k KLIC WHUIER ETENTHENH D.
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KL1 Tld, T—V%23 70ty S TEGFIELHEAME DRI E D LIER. A2 0351003, KL1
TETO S LA TEDLOOIEEFES (B 4.18). FED HEIC DN TORMIZIRE THIHT 3.

BRAEL BV E Ao 72%E
a:-true |
Goal;@node(0),
a:-true | Goal;@node(1),
Goal,,Goal,,Goals. Goal;@node(2).
J—FR0 J—R0 J—R1 J—FK2

4.18 KL1 2B 2 AMIHK

BB EITRIICHZ>TE, AL AL AN —LDEE, RO T—IVOMBEDEXFIZDONTH S
MUDORLSEBEZTELBENHD. LW0HDE, T—IVDEFTEZMD ) — RIKET 212IZTnRD DI AN
MRBRETHY, WHREH S Z2L2TH ) — RIZBRITFTHIEEVWE ESEDTIEAR .

F72, HBOWHN R TUHEDOKRERT—NTHoTH, RERNIZERRT -2 %2 KT LI BREDTH>T
&, EEREOA =AY RPBEEICHNT, SREEMIIZAFS RN R RE2GE6HD.

IR, BBl 272 BIZESRE DT RIEBSBRVEIFIZDOWTEFLOTHD. ZhaESEITL
THMDPEEIEZ TR D &, WHBEDORNT VT L EHIBEIRD.

(1) WEONIRT—IVIFBERFIERI T4, BONMTIMENRHD L IFE>TH, WHD/NI R T—)V
FTCEAMAMRIEDDREFED A — /SNy RIZE > TAMD RO RIZHBEING. T V2T
o RITBDICETZOARMNRT LAZAASEZARMERDIINND. INOEDTA MO LY
HUILDO/NI R T =)V, BRI RVAREY., 20X BUBO/NI R T2 AR T S
2, ONDEEDOH D TN 2 ExHT—oDIT—)VE L, ThEAMIEHT 5.

(2) BBRLF—9DHB/— RETEFIES.,  TORALF—ABFHET S ) — RHBRED L
ZTOMOBEDI—1NAY R KT D, 7O AL T—XEEU /) —REZHZ2DOB—FLE L.
#7O ZADWHENFTRKE S TH L — RIZT2ADPHEPRVGE I, @EOZVEDEFEL /) —
R ETCUHETZ L1295 F.
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B) 7V ERADZEWT—IR=E, /—RBILDHRERIEZ2ONEFELL.  HEOT—AN—2
EEBOTORANLT 7R ATEIHEIIE, T—ERXR—ADHD /) — RGEEIETTE. TIEA
DENT—ZRX—=ZADHENARERIGEITIE, TEERY DREHEZ TR > TEENER LAV LS IC
T5H.

(4) T=ILIDOVWTWK T—=HFRBZRL VR MIFEEDHD. BT T-IVOEFICBERT —
ZIE, BERLL AV NMIEFEDTONTORWEBEDA =N RBEKT L. £7/2, TOHERE
AV MZEEDODNT VD RENHD.

BE, SBROWFERETEIZHETDIAPRZ LTS THAS. 2T, KHITAMDEHETRD Ll
FIHR M TERVE VS HERCHMELUTE S, TOEANLEZ TR Uk

48 J—IDBWDEERE
T—VDEAMDERDIEEIL, RT 1 DET—IFIZED ) — RTEITTINE2RDESIZLTHEET D
goal@node(/ — R&S)

BH, /) —RESIXOEOEETHY, /- MUFETTIRKBICEVELRS. TD/ - MZERHFI2I
XD & 5 BAlIA ARG % NS,

current_node(PE,N)

BB, 22T PE IZZOMAARBENETINSEZ ) —ROBFET, NIE/ —REDZ L THS.
T, T 2 CHEEAHZ AV TAMSHROBERNZIEEAEEZHHL LS. ROTO I AE, I a %
J—=R0O&1&28BIFLZEDT, /— RESIIEBHRTETET 5.

:- module foo.

foo:- true | %(1)
a@node(0), %(2)
aGnode (1), %(3)
aGnode (2) . %(4)

o, BT/ —RESRIBETLOIILHLTES.

:- module foo.

foo(P0,P1,P2):- true | %(1)
a@node (PO), %(2)
a@node (P1), %(3)
a@node (P2) . %(4)

BE, T=IEH ) — RIZEIT7ZBIZIE, 2OT—IVE Tt A UBRETETINS. /KK-T, HlxiE/) —
R0 TEIEE 1000 TEHWTW A2 T—)Uid/ — R 1 THEEE 1000 TETIND. TOR/ — R 0 TIREL
& 1000 A LD T—= D805 258120, 2O T—)UE ) — R 1 TIREBIZETIND. LU, #IT-ED
J — R 1 TIEERE 2000 D T—LH3MEL K ETINTHD MRy, Z05E, #iIFohzI—)idd
SITIFEFINARY. BEEEHEZTROTVIGEAIZE, ZOISBIENRIVBI LN IEEHZT
BI9.
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BE, J— ROE) I HIEIZIZO L DN, HOPDORKRNZEDZHIZ LT, ERfOEHIED TGk % T
DTATSATAHATHLD.
a4 00y 28N &7

J— REL 4 OWELT I =)V spawn DT AY A% 8V 1 2V v 7 IZHYNITF-T07 T AFlEIRITRT.
AT D 70 ADMEBIEEIETHEL, / — FEREHAABRGETHNT NS 720, WHKIZHEZ 26 TH 5.

:- module foo.

distribute(N):- true | %(1)
current_node(_,PEs), %(2)
fork(N,PEs,0) . %(3)

fork(0,PEs,PE):- true | true. %(4)

otherwise.

fork(N,PEs,PE) :- PeNo:=PE mod PEs| %(5)
spawn@node (PeNo) , %(6)
NextPE:=PE+1, YAQP)
N1:=N-1, %(8)
fork(N1,PEs,NextPE) . %(9)

“foo:distribute(8)” #E{TT DL, spawn YO A/ — KD 0,1,2,3,0, 1,2, 3 ZE)FIF5hd.

SV LEIY G

J=REVA IV ZIZEYHTD L, BAMEDOH S T T ATIHREED ) — RICAMMPEFLTLES
LGENH D, TNEREETZ D0 )T FENT VA LEDMITTHD. #VAITD ) — ROFSEILE
W&o THRODDFIETHD. ITRLAETT T T A spawn 70X A% 100 EHEMELEZEH>T ) — RiZH
DI 72HITHSD.

:— module foo.

distribute(N):- true | %(1)
current_node(_,PEs), %(2)
random(Rs,23,PEs), %(3)
fork(N,Rs). %(4)
fork(0,Rs):- true | Rs=[]. %(5)
otherwise.
fork(N,Rs) :- true | %(6)
Rs=[get (PeNo) |NewRs], yAGP)
spawn@node (PeNo) , %(8)
N1:=N-1, %(9)
fork(N1,NewRs) . %(10)
random( [get (Rnd) |RS],Seed,R) : - true | %(11)
Rnd:= Seed mod R, %(12)
NewSeed:=(125%Seed+1) mod 4096, %(13)
random (RS, NewSeed,R) . %(14)
random([],_,_):- true | true. %(15)
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(16) D& > 1z T— L2 IEGHFT L, 100 J — ROBETHIULE, (7) DD THLEER 70X A5 0 55
99 FTO—FKELE =, (8) DFA T/ — RDEIMIF21T2S. ZOFIDOHETIE, / — Ni& 23, 76, 49, 10,
99,32, .- LH I BHND.

BR7: / — KA DEIRIEI Y 417

ZOHRIE, B ) — RPHETHE 0% OS VMM RZVIZERT, T—NVE2HITLED & UARKIC—Fl
ZEBbhE ) — RZEVMNITEZHRTHD. 72720, FRRENE D& D BEEBEIX RO T, ARMEHYIZ B E
DAY 217785 DIXSHBOMERRITHEFL &S

UL, M ROBREZ DR TEMMEERZ EB T2 81dTES. £, By 2T %H
B2 F£7/2, HD/—RIE/) —ROATVAEEEHTEIY XYy I—-IVEARL, ZhIIERESBLE
ELHRD.R, BTOD) —RICAT VA T=NERT, TNV ATLAORMEBEER2525. HIb, &/ —
RIGMIZATE EFT T2 T— BB B ZFIZZIOHI T VR TNV E2ETTE. AU VA TV, —Ekil
BEIHDDAD VAEEZ Y X =V YIZEATS. U, J—RMELITUINI BT Y MEBY I =T ¥y
IGEATX ND . S0, LB FTRAMSENS P EMNA. £72, ) — RBBETHIEKER YV M
WEMIND, Y2 =Ty T—IVIEREELENGEZONTVWDDT, £/ — RML5 A0 Y MiEsaMI
NTELIZZNEEDZHENTES. 2OV F—Y Y I L TRWEDETIIE, Y MEZTIZLT, &0
J— RDBMETH 2B KIEKDH» S

ZDEDICUTHEES L) —REEDITDZLIFWEETH DD, —MRIICARY IZIEZ ) — RERDIF5DIE
UV, B2, WERICERZBERIIEIARLIZETH>TE, 20/ — RIZT—N 28 ITTENLRE L /2
TIFFEFRE LB NN, 20 & S BREHZ AR EO 5 RGN H R — B D BIAE DR Z7ERE T &
Y, ERDH D NIEENTA L TABMERDH D255,

4.9 SA: HRELRREE

AT, BROBEEEZEHALZ707 2 060257, 22TRT 7O I ARVARIERT VI XL
F—HIThHsd. FATTOTI L EESWMAY, FHATOBTNT) AL EZTOL2FliZ2 L THD L
REINEES.

i B2 A R SR PR

T—)V DS % fHR U 72 B O 7 S R BRI 70 75 WT,) 4 BB B 43 8 & TR U T
5. T0TI MFBICHCZEDEIERL, AT VT XALNEY A 20w ZED 1 EHNS

F 72, AR EISERARDPHNDENTITRS. 7220, HE VMNP DT D L ATFRDERD72dD A+ — N
Avkﬁﬁﬁﬁé@f~%$ﬁ@5&ﬁ@vxw( DOHIDBEIE 2) ILET B ETRFAL ) — RTETL, L
RVIZEL 2L ZATHA 27 w212 — REID AT 2T 8> TAMDIRT D, ZOHRKIE 2 HAKRZRDT,
BRIV 3DEZANBEDORIE 22 MIZAY, 8AD ) — RIZAMAOKT 2HIZRS.

BB, ARSI 72T TN, EOAM AT 20T, BRERHOAZITRS. ZOHTIE, LIZHY
7z search pri EYVa—)b (69 R—=YZM) OT— IV E/ZEZIFCHELTWDEEZFTHD. £/2, / — ROES
235O0V —NTOL A% H T, ARMSHEGTEOMICIEZZO IO AN LT/ — RESEBVWEDE
5HDLT 5.

*5 IR CH U EFE > TV—7UEEKE AT Y b5 T—)L
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T, FITH41912% /) — ROTOLANED ) — RTEITINDNERT. /2, &/ — RNTOBEE
HERT. B, &) — REOCY) =7 DB T LEBORTIXBREEZRDT. /2, ABNIEEDOBFIEET
IND /) —RERDLT. I TTOTILEATHAED.

4000

lajo

4000 4000

4000 4000 4000 4000
o al 1o £
4000 4000 1000 4000 4000 4000 4009 4000
CDo  [WiGe:  Geos [e sCedlls  Cad
3999 3999 3999 3999 3999 3999
eyt [ Ve [HeGas (39
3998 3998 3998 3998

X 4.19 BEADEK ) — RSO ADEFIND / — R LERE

:— module search_load_balancing.

search(Tree,Output) : - true | %)
current_node (PE,PEs), %(2)
control (Results,Output,Cont), %(3)
fork(Tree,Results,0,PeServer,Cont)
@priority(4000), %(4)
next_pe(PeServer,PE,PEs) . %(5)
fork(_,R,_,Next,stop):- true | R=[], Next=[]. %(6)
alternatively. wh(T)
fork(H,R,_,Next,_):- integer(H) | %(8)
R=[1, Next=[]. %(9)
fork(H,R,_,Next,Cont):- atom(H) | %(10)
R=[H], Next=I[]. %(11)
fork([TL,TR] ,R,Level,Next,Cont) :- %(12)
Level =< 1 | %(13)
L1 := Level+l, %h(14)
merge:in(RO,R1,R), %(15)
merge:in(Next0,Next1,Next), %(16)
fork(TL,R0,L1,Next0,Cont), %(17)
fork(TR,R1,L1,Next1,Cont) . %(18)
fork([TL,TR] ,R,Level,Next,Cont) :- %(19)
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Level =:= 2 | %(20)
Next=[get (PEO) ,get (PEL)], h(21)
merge:in(RO,R1,R), 5h(22)
search_pri:fork(TL,R0O,Cont)@node(PE0), %(23)
search_pri:fork(TR,R1,Cont)@node(PE1). %(24)

control([H|_],0Output,Cont) :- wait(H) | %(25)
Output=[H], Cont=stop. %(26)
control([],Output,Cont):~- true | Output=[]. %(27)
next_pe([],_,_):- true | true . %(28)
next_pe([get (PeNo) |Next] ,PE,PEs) : -true | %(29)
PE1 := PE+1, %(30)
PeNo := PE mod PEs, %(31)
next_pe (Next,PE1,PEs) . %(32)

search 2707 I ARROHT vy L RVDRETHS. 518ITEDH 2 EHLTHD. K
T4 T=NVTR, FIHAABRETHDD ) — REZSL2ED ) — REZFELTOS (2). (3), (4) T
EREEITRD TO A% EK LTS, (5) TR/ —REFE/DIV—NATORLAEZAER LTS,
fork ¥ 0—X (12) HEROLAUH 1 FOMIZIZFEL /) — RTEGFTZ. &b, 22T (17), (18)
DEFEEZZEZ TRV, ZWXARDBIEEE RIELETHIT TS0 THS. M, BEEEZ TITS
C R L AR BIEREN AT U T T b, /) — RICERITF 2 END NSLTHD.
BRYMATTT2ETE, BEIBIEEETHRII-—LOTSA4 4 ) T4 BEOT-ILDT S 4
FVT4EYBELRBREBRVEDIICTELDICERLAFNIEARSAL.
fork 7 0—X (19) BREDL NV 2 IEL 2K, EADOBHEREZ) ) — RTEGIEL LS TV %
BTV 3 (23), (24). WINOT—)VH, EfTTHEEEDOFFHIE Ny T LD T—IVIFUH LT
HZ5NER 8% TOEEELTND.
ZZT searchpri: ODHBIZI—IERLBLTVEN, ZHRHEY 2 —IDOIT—)VERTHT 2
OOXRGLTH D, BEEREIL, ZOEYVa—I OFTITRDNS. BB, (21) DS TEHEIELAN
I/ -REFSEFETVD.
next_pe /—REFEYA IV IIF{LIEOOY—NTHD.

(0]



[(EERME6] —HEARDIRR

THEARRIEEL I CHRTLZ TN I LA EET. EADE A% K 4.20 ITRT.

V—=T0B7 MABRGIEZNDBMTH Y, BEASIEZT IR RNEDET L. ERkE--6MIZE
%) — k% [left,right,..., 7 N AK] OARTRRTD. HIZIEK 4.20 DHITT Mo a BEROP>Z5EIE
[left,right,left,a] ¥ F&XRT 5. HlE UTUTOZMER T IZDWTHEIFLTAE

T=nl@l@xm({1,n(2,3)),n(4,nn(a,5),6))),n,7)),
n(n(@®(8,n(9,c)),10),n(n(d,11),12))).

N
AN
é/// \\\2

n(n(1,n(a,2)),3)
420 “iEAORHR

3

1
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[(EBEET] AN —LDEREZRETZTOT I LA

HEZONEZAN) —ANOIBEINZERELTRELVUZAN) —L%ELZ IOV T LAERERLEZI V. Hi
ZIE, ARV —=ALULT [1,2,1,3,1] 252 BRETLIEEEL 1 L9258 FERELUT [2,3] »9Kk2 (X
5.1).

BE,KLI1 DT FIVIRIHA L BPELLBWI L E2FANRDITIE, H—RET “A \= B 2E T3
F. F2E, N\=" ORDYIT “otherwise” ZHWTE L.

1,3,1,2,1 — remove 3,2 —

51 ANV —ADEFZDIRE

[EEMES] AN —LEZEHEIZITOTS A

BRLNEZARN) =L bR—EEEZIRTHRELZAN) —L2EDZ TR T L2ERLEI V. FlZIE,
ARY—ALELTI[1,2,3,4,5,4,3,2,1] 2525 ¥REUT [1,2,3,4,5] kD (X 5.2).
BB, AN)—LNOLERERET DI, fTOMETERLZ 7077 L2 FHATI L L.

1,2,34,5,4,3.2.1 — | compact 54,3.2,1 —

5.2 A MY —ADHEHE
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CEBRE 9] 1,000 L TOERMINEZERNRT 27O A
1,000 AT DERZ LR L, BRI EEZROMABERACRRTEI 0TI A 2ERLRI D,

(N 53, X 54 D70 AkEE 2 BHFICE L. BRI VA, HILORERBDEA DN ZEIZERY
ns.

B R RS ﬁé;{é‘” BHAYY

5.3 O AYIHEIRGE

20158 [ | 3D1EEK
008 L J4)L% >

C

K

ﬂgﬁ%w - | FATs

54 T0JZ LFE TR
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[(EERIE 10] 20,000 A TFTORBINEZEKT 27075 A
20,000 U T OREE LML, LRI FBOMBERRTERFTS T T DEERLEI

Ev b Bl FERRRAEEZACD EHARBUERBPEVBEAT) 2 KBEICHELTLES. 2O L%l
S 7z DIZERERENN 2 70w AEE R ET 5. K 5.5 OOk AiEE 2FICE & A% L 5 HE
FIRODE ) . HARBUE Bt % AR AL (B 21 100 {8E) ISTRTORBMT7 VR E2ED BBH
DIANETORAEERLBRNT =250 D%, TUTAHT Y ENOIRDERERNESLNTL
DEGED. AV VAEIDT— R %2 Mo 724, IROT — XA K ERE BRBUERSHRIC%ES. BR
BUEpaR I, 7 — 2 AEBERICHE RO B RBE & KT 5.

o [o] 201588 || 3%
RREERE || 5 s 48

K

D

FHTALY (| mlhms

£ e &
BRI
—_— e — - — | EREXEH

5.5 BN & 70k AkiE

LHLAABEEREEZAVS TR 0855,

[(EERRE 11] 1,000 HEEORVZKDHZTO0T 5 4

INSWAMSEAT 1,000 FHORERBZ KD, TNEFRT2DTHT I AeERLEI .
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[(EERERE 1] 74 KTy FHROFES EILHFDOHA

TR TENZEDOMROT BT T A THD. AXHIZHTE 7~ fibonacci/4, square/2, cube/2
merge/3 sum/2 & A~ ) — A TORIFIER.

:— module main.

main :- truel
main(100,Answer),
io:outstream([print (Answer),nl]).

main(Target,Answer) :- truel
fibonacci(0,1,Fibo,Target),
square (Fibo,Squares), cube(Fibo,Cubes),
merge (Squares,Cubes,Both),
sum(Both,Answer) .

Target=100 & U7ZHDZ& 2 1%, 935596 T 5.

BORERE), HDWVIEAY L —VERBEI TESDRSL, 74 R F Y F IO ACEREH L, ZOMERETHD 7+«
BRIy FEH % square/2, cube/2 THEEIND 74N Z 70X AILHi S 70X A% MARAGDOMREV. BAF
DT T T MEAYE—=VBETENZEDTHD. square/2, cube/2, merge/3, sum/2 IFAXH LFE U T
»hb.

:— module main.

main :- truel
main (100, Answer),
io:outstream([print (Answer),nl]).

main(Target,Answer) :- truel
fibonacci_lazy(0,1,Stream),
dispatch(Stream,Target,Fibo),
square (Fibo,Squares), cube(Fibo,Cubes),
merge (Squares,Cubes,Both),
sum(Both, Answer) .

fibonacci_lazy(N1,N2,[]) :- true | true.
fibonacci_lazy(N1,N2, [make(X) |Stream]) :- truel
X = N2,
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natural s »filter »filter filter
2 3 5

counter

A,
A,

XAl

N3 := N1 + N2,
fibonacci_lazy(N2,N3,Stream) .

dispatch(Stream,Target,Fibo) :- true |
Stream = [make(X)|StreamN],
dispatch(StreamN,Target,Fibo,X).

dispatch(Stream,Target,Fibo,X) :- X >= Target|
Stream = [],
Fibo = [].

dispatch(Stream,Target,Fibo,X) :- X < Target|
Fibo = [X|FiboN],
dispatch(Stream,Target,FiboN) .

[EEREMRE 2) 20 x 3m x 5"

AN % EOBBN TEND ZITE 722 M NhT2 70 VA EHETD. FIZAIE N=2 L LZHDIZ12 %
WML I3ELNTDIEIOBRTANATHD. £/, AJIODS> B 1 WMiflld o2& TV N AU Y270
YAZHAETD. TUT,N=2, UATANE N=38LAT7ANE N=5LLEZT74NVE, INbEDEWV
BT o4 VORNICARBER T O A, BAIZAV YA TOL A% 280V T, M A1DOE>RTOL A -
Y N7 =2 % ENE, FEORNTEE D2 BN EOH LI 0EFHTLI IO A - 2y MU= HKS.

:— module main.

main :- truel
main (10000, Answer) ,
io:outstream([print (Answer) ,nl]).

main(Target,Answer) :- truel
naturals(1l,Target,Stream0),
filter(2,Stream0,Streaml),
filter(3,Streaml,Stream?2),
filter(5,Stream2,Stream3),
counter (0,Stream3, Answer) .

naturals(N,M,List) :- N>=M |
List=[].
naturals(N,M,List) :- N<M |
List=[N|Rest],
N1:=N+1,
naturals(N1,M,Rest).

filter(_,[],0ut) :- true |
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Out = [].
filter (X, [E|InN],Out) :- true |
filter (X,E,InN,Qut).

filter (X,E,InN,Out) :- E mod X =:= 0 |
EN := E / X,
filter (X,EN,InN,Out).

filter (X,E,InN,Out) :- E mod X =\= 0 |
Out = [E|OutN],
filter (X, InN,QutN).

counter(C, [],Res) :- true |
Res = C.

counter(C, [1|InN],Res) :- true
CN :=C+ 1,

counter (CN,InN,Res).
counter(C, [E|InN],Res) :- E =\= 1 |
counter(C,InN,Res).

Target=10000 & UZIFD%E Z1X,174 TH 5.

[REMEEMEE 3] T —YEsxAEDOES
sort(I, 0) :- true | sort(I, 0,[]).
sort ([] , CO,C) :- true | CO = C.

sort([H|T], CO,C) :- true | compare(T,H,[],[],L,R),
sort(L, CO,C1), C1 = [H|C2], sort(R, C2,C).

compare ([] ,V,L,R, OL,0OR) :- true | OL = L, OR = R.
compare([H|T],V,L,R, OL,0R) :- H >V | NL = [HIL], compare(T,V,NL,R, OL,O0R).
compare([H|T],V,L,R, OL,0R) :- H =<V | NR = [HIR], compare(T,V,L,NR, OL,O0R).

LIFO T, 77— 2 D&% £ 55 EFTMOHEIIBNLR Y. FAEIOZOD51 8% FKH [H &2 i
59, FIFO k& W RRIZES.

(HBRERE 4 V- N ORE

:— module main.

main :- data:sort(X), gsort(X).

gsort(In) :- true | terminal(In,Out,[]), io:outstream(Qut).

node ([] ,V,N,L,R,Xs,Ys) :- true | L=1[, R =[], Xs=[print (hist(V,N)),nl|¥s].
node([H|T],V,N,L,R,Xs,Ys) :- H< V | L = [HINL], node(T,V,N,NL,R,Xs,Ys).
node([H|T],V,N,L,R,Xs,Ys) :- H>V | R = [H|INR], node(T,V,N,L,NR,Xs,Ys).
node([H|T],V,N,L,R,Xs,Ys) :- H=:=V | M := N+1, node(T,V,M,L,R,Xs,Ys).

terminal ([] ,Xs ,Ys) :- true | Xs = Vs.
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terminal ([H|T],Xs0,Ys) :- true |
terminal(L,Xs0,Xs1), node(T,H,1,L,R,Xs1,Xs2), terminal(R,Xs2,Ys).

RITHER:

hist(0,8)
hist(1,8)
hist(2,12)
hist(3,12)
hist(4,10)
hist(5,8)
hist(6,9)
hist(7,7)
hist(8,12)
hist(9,14)

[(EBEERE 5] 2BV — hOgE

:— module(main).

main :- data:sort(X), gsort(X).

gsort(In) :- true | terml(In,Mid,[]), term2(Mid,Out,[]), io:outstream(Out).
nodel ([] ,V,N,L,R,Xs,Ys) :- true | L=1[], R=1[], Xs=[(N-V) |Ys].
nodei([H|T],V,N,L,R,Xs,Ys) :- H >V | R = [H|INR], nodei(T,V,N,L,NR,Xs,Ys).
node1([H|T],V,N,L,R,Xs,Ys) :- H< V | L = [HINL], nodei(T,V,N,NL,R,Xs,Ys).
node1([H|T],V,N,L,R,Xs,Ys) :- H=:=V | M := N+1, nodei1(T,V,M,L,R,Xs,Ys).
terml ([] ,Xs ,Ys) :- true | Xs = Vs.

term1 ([H|T],Xs0,Ys) :- true |
term1(L,Xs0,Xs1), nodel(T,H,1,L,R,Xs1,Xs2), term1(R,Xs2,Ys).

node2 ([] ,V,L,R) :— true | L=1[,R=10[].

node2([(K-M) |T],V,L,R) :- K =<V | R = [(K-M)INR], node2(T,V,L,NR).
node2([(K-M) |T],V,L,R) :- K> V | L = [(K-M)INL], node2(T,V,NL,R).
term2 ([] ,Xs ,Ys) :- true | Xs = Vs.

term2 ([ (K-M) |T],Xs0,Ys) :- true |
term2(L,Xs0,Xs1), Xs1 = [print(hist(M,K),nl|Xs2],
node2(T,K,L,R), term2(R,Xs2,Ys).

HITHER:

hist(9,14)
hist(2,12)
hist(3,12)
hist(8,12)
hist(4,10)
hist(6,9)
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hist(0,8)
hist(1,8)
hist(5,8)
hist(7,7)

(REBRERE 6] —EADRR

BRI &) SR ZIREL BRSO T A ZOFIHEREUTIORT. £/, 2070 r 7
LEFEFTU D search/3 DY) XU a v ORRT 2K A2 12, BROMKTEK A3 ITRT.

:— module main. %1
main :- true | % 2
ex:search_tree2(T), search(_,T,Ps), io:outstream([print(Ps),nl]). % 3
search(abort,_,_) :- true | true. % 4
alternatively. % 5
search(AB,n(L,R),Ps) :- true | % 6
cont (AB,LPs,RPs,ABL, ABR,Ps), %7
search(ABL,L,LPs)@lower_priority, search(ABR,R,RPs)@lower_priority. % 8
search(_,Atom,Ps) :- atom(Atom) | Ps = [Atom]. % 9
search(_,Int,Ps) :- integer(Int) | Ps = none. %10
cont (abort,_,_,ABL,ABR,_) :- true | ABL = abort, ABR = abort. %11
alternatively. %12
cont (AB,LPs,_,_,ABR,Ps) :- 1list(LPs) | Ps = [left|LPs], ABR = abort. %13
cont (AB,_,RPs,ABL,_,Ps) :- list(RPs) | Ps = [right|RPs], ABL = abort. %14
cont(_,none,none,_,_,Ps) :- true | Ps = none. %15
S —
:- module ex. %16
search_tree2(T) :- T = n(a(n(n(1,n(2,3)),n4,n(n(a,5),6))),n(b,7)), %17
n(n(n(8,n(9,c)),10),n(n(d,11),12))). %18
RITHER:
[left,right,left,b]
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3

7

6
13
12
10

25
24
22
21
19
18
16
15
39
38
36
35
33
32
29
28

REDU:main:

REDU:main:
REDU:main:
REDU:main:
REDU:main:

REDU:main

REDU:main:
REDU:main:
REDU:main:
REDU:main:
REDU:main:
REDU:main:

REDU:main

REDU:main:
REDU:main:
REDU:main:
REDU:main:
REDU:main:
REDU:main:

REDU:main

REDU:main:
REDU:main:
REDU:main:

A.3 bfkll EfFITHBITD ) — ROHE
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search(_B,n(n(n(n(..),n(..)),n(b,7)), o1

n(n(n(..),10),n(n(..),12))),_3) :- % 2
search(_13,n(n(n(8,n(..)),10),n(n(d,11),12)),_63DF) % 3
search(_18,n(n(n(1,n(..)),n(4,n(..))),n(b,7)),_63E0) :- % 4
search(_4A,n(b,7),_63BC) :- % 5
search(_4F,n(n(1,n(2,3)),n(4,n(n(..),6))),_63BD) :- % 6
:search(_30,n(n(d,11),12),_63CD) :- %h T
search(_35,n(n(8,n(9,c)),10),_63CE) :- % 8
search(_B2,10,none) :- %9
search(_B7,n(8,n(9,c)),_6376) :- % 10
search(_98,12,none) :- % 11
search(_9D,n(d,11),_6363) :- % 12
search(_7E,n(4,n(n(a,5),6)),_6394) :- % 13
:search(_83,n(1,n(2,3)),_639B) :- % 14
search(_64,7,none) :- % 15
search(_69,b, [b]) :- % 16
search(abort,n(2,3),_6330) % 17
search(abort,1,_6331) % 18
search(abort,n(n(a,5),6),_6341) % 19
search(abort,4,_6342) % 20
:search(abort,11,_6352) % 21
search(abort,d,_6353) % 22
search(abort,n(9,c),_6365) % 23
search(abort,8,_6366) % 24

A2 Dbfkll ®%EF ML —A (search/3 DY X7 a V)

,////////’<:>\\\\\\\\\
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CEERERE 7] AN —LDEXRAKRETZ IOV A

:- module main.

main :- truel
data(List), remove(1l,List,Out), io:outstream([print(Out),nl]).

remove (_, [], Out) :- true | Out=[].
remove (X, [X|List],Out) :- true | remove(X,List,Out).
remove (X, [Y|List],Out) :- X \=Y | Out=[Y|OutN], remove(X,List,0OutN).

data(List) :- truel| List=[1,2,1,3,1].

% “\="7 ORHYIT ‘‘otherwise’’ ZAWDE remove/3 ITRDELDHICHS.

remove (_, []1, Qut) :- true | Out=I[].

remove (X, [X|List],Out) :- true | remove(X,List,Out).

otherwise.

remove (X, [YIList] ,Out) :- true | Out=[Y|OutN], remove(X,List,OutN).

remove/3 IZATARNY —AICH U CTHAMNRE®REZRED T NVETHD. HB 25D AIANY —Lh
L 15 DEZELFLCEDZITANTIRWZAN) =A% 351 80UZKT.

[(EBMEMRES] AN —LZEMWIZTOTI A

:- module main.

main :- truel
data(List), compact(List,Out), io:outstream([print(Qut),nl]).

compact ([X|List],Out) :- truel
Out=[X|0utN], remove(X,List,ListN), compact(ListN,QutN).

compact ([]1, OQut) :- truel| Out=[].
remove (_, [], Qut) :- true | Out=[].
remove (X, [X|List],Out) :- true | remove(X,List,Out).

remove (X, [YIList] ,0ut) :- X \=Y | Out=[Y|OutN], remove(X,List,OutN).
data(List) :- truel| List=[1,2,3,4,5,4,3,2,1].

compact/2 I35 1 BIBUTIEMET NI ATNANY —L% &) FEREZE 2 5[8UITIKT. compact/2 IXEHEMN
FETD2O%RL, BEIKAZLENEZHIAN) —AIZHRL, TOBERLEALEDZ ZNUBEDOA RN —A
MHRET ST O A (remove/3) &, TOREREH LT D 70X A (compact/2) LIZ/IET 5.

[(EERERZ 9] 1,000 LTORBIIZENT 27075 A

:- module main. %1
main :- primes:primes(1000, C), io:outstream([print(C),nl]). %2
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:— module primes.
primes(Max,C) :- gen_primes(Max,Ps), count(Ps,C).

% Max LLTFDOREBINAEEKT S .
gen_primes(Max,Ps) :- gen(2,Max,Ns), sift(Ns,Ps).

% NO ~ Max DBEARKEEMT S. Ns0=[NO,NO+1,N0+2, ..., ,Max]
gen(NO,Max,NsO) :- NO=<Max | NsO=[NO|Ns1], N1:=NO+1, gen(N1,Max,Ns1).
gen(NO,Max,NsO) :- NO >Max | NsO=[].

% FLLWRBAAAZRRN) —LLYFNTELERSIE, TORE%E

h AWET 4L - TORREERTSD. TLTRBEAI VI

% FLLWREEES.

sift([], Zs0) :- Zs0=[].

sift([P|Xs1],Zs0) :- Zs0=[P|Zs1], filter(P,Xs1,Ys), sift(¥s,Zsl).

% A X HFRE P TEUTIhAWGE, REUEHELT X %2R0
% 74INHIED.
filter(_,[], Ys0) :- YsO0=[].

filter (P, [X1Xs1],Ys0) :- X mod P=\=0 | YsO=[X|Ys1], filter(P,Xs1,Ysl).
filter (P, [XI1Xs1],Ys0) :- X mod P=:=0 | filter(P,Xs1,Ys0).

% "REEHDRNTS.
count(L,C) :- count(L,0,C).

count ([],C0,C) :- C=CO.
count([_|T],C0,C) :- C1:=C0+1, count(T,C1,C).

RITBER (EHBOERT)
168
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[REREMAEZ 10] 20,000 LTFTORFINZERT 270735 A
EREBO TS 5 L L ERIEHEE LR T 0S5 Ak RT.

BREBEBDTO T T A

:— module main.
main :- primes:primes(20000, 100, C), io:outstream([print(C),nll).

:— module primes.

A
)
)

Sync: Xy tE—Y next DRNBAN)—LERDZEHTHS.
gen_primes XA v t— next ZHRAID 1 E%ZERWVT count HHRIFES.
Max AN (Max1 RiE) DOREVIIZERTS.

primes (Max,Unit,C) :- Maxl:=Max+1,

A

gen_primes(Max1,Unit,Ps, [next|Sync]), count(Ps,C,Sync).

Max KimDFRHINZEMNT 5.

gen_primes(Max,Unit,Ps,Sync) :- gen(Sync,2,Max,Unit,Ns), sift(Ns,Ps).

YA
)

2 LLEOBRH A Unit B DEKRTS.
BABIORYPYESELT 1 2FETS.

gen([next|_], NO,Max,Unit,NsO) :- N1:=NO+Unit, Max=<N1 |

gen_unit (NO,Max,NsO, []).

gen([next|Sync] ,NO,Max,Unit,NsO) :- N1:=NO+Unit, Max >N1 |

%

gen_unit (NO,N1,NsO, [1|Ns]), gen(Sync,N1,Max,Unit,Ns).

NO ~ Max-1 OBEAREAELENKT . NsO=[NO,NO+1,NO+2,...,Max~1|Ns]

gen_unit (NO,Max,NsO,Ns) :- NO< Max |

NsO=[NO|Ns1], N1:=NO+1, gen_unit(N1,Max,Ns1,Ns).

gen_unit (NO,Max,NsO,Ns) :- NO>=Max | NsO=Ns.

A

FLORBDPAADR N —LLYFRhTELRSE, TOR¥%E
BWEZ740L% - 7OEREEKTSD. TLTEBAUVHIC
FLLWREAEES.

RE P LT 1 PERLBEE, RUOYRSHFBBFLLEZESE
BEEXT2DT ROBABINDOREEBEKRT H/HDICAYEZ—Y
next %#i*%.

sift(l], Zs0) :- ZsO0=[].
sift([P|Xs1],Zs0) :- P=\=1 |ZsO0=[P|Zs1], filter(P,Xs1,Ys), sift(¥s,Zsl).
sift([11Xs1],Zs0) :- Zs0=[1|Zs1], sift(Xs1,Zs1).

YA
)

A X DR P TRV AWEGS, REEFHELT X 2RO
TA4ILHFICED.

filter(_, 1, Ys0) :- Ys0=[].
filter (P, [X|Xs1],Ys0) :- X mod P=\=0 | YsO0=[X|Ys1], filter(P,Xs1,Ysl).
filter (P, [X|Xs1],Ys0) :- X mod P=:=0 | filter(P,Xs1,Ys0).

A
)

RBEBEAIVVINTD. 1 2RTRoHBEIE, ROBARBIOHKLE %
RY7ZDICAYE—Y send % Sync IL3X5.

count (L,C,Sync) :- count(L,0,C,Sync).
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count ([],C0,C,_) :- C=CO.
count ([P|T],C0,C,Sync) :- P =\= 1 | C1:=C0+1, count(T,C1,C,Sync).
count ([1|T],C0,C,Sync) :- Sync=[nextl|Syncl], count(T,C0,C,Syncl).

RITHR (BBORTR)
2262

BEEZFALEZTOTS A

:- module main.
main :- primes(20000,NP), io:outstream([print(NP),nl]).

primes(Max,NP) :- gen_primes(Max,Ps), count(Ps,NP).
gen_primes (Max,Ps) :- gen(2,Max,Ns)@lower_priority, sift(Ns,Ps).

gen(N,Max,Ns) :- N >Max | Ns=[].
gen(N,Max,Ns) :- N=<Max | Ns=[N|Ns2], N2:=N+1, gen(N2,Max,Ns2).

sift([], Zs) :- Zs=[].
sift([P|Xs],Zs) :- Zs=[P|Zs2], filter(P,Xs,Ys), sift(Y¥s,Zs2).

filter(_, 1, Ys) :- Ys=[].

filter (P, [X|Xs],Ys) :- X mod P=\=0 | Ys=[X|Ys2], filter(P,Xs,Ys2).

filter(P, [X|Xs],Y¥s) :- X mod P=:=0 | filter(P,Xs,Ys).
count (Ps,NP) :- count(Ps,0,NP).

count ([], WNP,NP) :- WNP=NP.
count ([P|Ps] ,WNP,NP) :- WNP2:=WNP+1, count(Ps,WNP2,NP).

RITHR (BBORTR)
2262
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(REREMEE 11] 1,000 EEORVZKHZ 7075 L

:— module main.
main :- primes(1000,LP), io:outstream([print(LP),nl]).

primes(Nth,LP) :- gen_primes(AB,Ps), pkup(Ps,Nth,AB,LP).
gen_primes(AB,Ps) :- gen(AB,2,Ns)@lower_priority, sift(Ns,Ps).
gen(abort,_,Ns) :- Ns=[].

alternatively.
gen(AB, N,Ns)

Ns=[N|Ns2], N2:=N+1, gen(AB,N2,Ns2).

sift([], Zs) :- Zs=[].
sift ([P|Xs],Zs) Zs=[P|Zs2], filter(P,Xs,Ys), sift(Y¥s,Zs2).

filter(_, (], Ys) :- Ys=[].

filter (P, [X|Xs],Ys) :- X mod P=\=0 | Ys=[X|Ys2], filter(P,Xs,¥Ys2).
filter (P, [XIXs],Y¥s) :- X mod P=:=0 | filter(P,Xs,Ys).
pkup([P|_], Nth,AB,LP) :- Nth=:=1 | LP=P, AB=abort.

pkup([_|Ps],Nth,AB,LP) :- Nth=\=1 | Nth2:=Nth-1, pkup(Ps,Nth2,AB,LP).

ETHER (1000 {HE DFRBDERR)
7919
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