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e

EHWTIE, KLl @BFRMEELF 3 0ETE7 4, BUMELFEREC W TEF, KLl o7 2 §
wHFERFLELONFTEETS.

1.1 EEL7odSLEETETL

o TRETEELE KLl oF o X2 A58l T BRNEMTLEE0EFEFAERLLS. £
+ EolEE KLl r7Fe XL L e ATALES.

M 11 1l oF=2K (1) oXdICGHEELET—2a, b, ¢ 3@ TRHFTE70274% KL
el Y. ki HFTFINEREHOFECEI-THES O LTS, Thbb, cofTi
T—a¥ a, b, ¢ OffCET+E

B 1.1 F—ak (1)

ZoTT =l F S FHEANT AN, covil KL ool b FLTEIE LI coFe
FOILEPEET SO, KoL AHEFERT ZLENB L.

o KL1 many s
o T —aoBFToituE

= —A-OEFTEFEO R
TH EOT o X FAEATCALS.

v= module treel.

‘= public a/0.
a := true | b. FAS Y
b = true | c. nezl
¢ :- true | true. %3
HLrBrfilefEolfnc@tiot L, sFro e 2L A ERL T30t E
R ATARES.

BEO 2 AN E0L 9% w0 THEE. - module treel. (i, COF o FLEV 2 —nDf
Bi¥ treel PHELANTHE Fhk TVa—aANOI—A04 S IOEFa—nhbhPREALE
TS XS R LAY oS, - public a/0. THE. B (#7450 0@ a kwnsEg

Tk, BiRAW. KLl °H C AF 1 aBEasD, SRS -RERTRY 2 roib ol FTRETHE.

9
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B = a - true | b.

Ib—;-‘h 1= true .

% ==+ ¢ :- true | true.

1.2: EFHEE (1)

fIn=—nd, HBE - Ahb i B TELXSKESLALTHE. C O TR CALLEFFREER
EREREE <

v, cornysae (1), (2), (5) TR iiemEns. WAk 6 (1) g 2r e pikis
FEOEPPRELALOTRL, T—t a PFEERD E COBRECR - TRTETEbRLE. BY - (=
G kv R Ry LRI LB E | (FHE oo b= rMBRC 24 3) KEEAAR
S, 2 0OBIYBATLEWITER T Fx 2 7T 500RMATHI. COBDH true LS REH
LT 4 0EhhTwd CofafArftshs), coéBrc L, Kica Iy P9
DA CHHILT WS T—A b 2ETTE.

M (2) b2 (ELTHE B (3) bABTHEE, coBEHT Iy bA—0RICD true LEEE
TR 2 S —ARRENT WEOT, T A ¢ ORFTRESCETTEb0:FLLE LV

il rOY e S ARFEELRS LT a, b, ¢ BLOEFTETIRIMELSLTAIS.
KLl M7 o #3 anEfflEs 2o, KL OF e X v—anip k2T b r—0¢fnL LR
. EEEOZHCR, AF o SACHSTEY—ATHE. b L— ORI RHEL BT AR (2 +E
HmE k.

T, b=t Rl TT— 0 a FEFLTALS.

T-treaelta. AR
call a wiz)
call b Wizl
call < Wia)
yes %iE)

—

(1) DEFE=—FHRADLARIT, Va2t treel DI—ta ¥HTEE, 2 HIBHTHS.
A, (2), (3), (4) R 27 ApBERLAEND Fb—2AThE. T—ANEFTIHRE AL, FOAY
O call v Aot —d iy Foa—arnailrETrTS.

(5) @ yazg kb A wd— D, = FHPFKE L AT -~ ADRITHELCHMT LE, EniHEHE
bT. MThb, T—ra, b, ¢ HLOBPECHFINTWBRELNIETHAS. COETEEY
EF3se,Hl20kiekd.

EodrmaclBiAL 20, £0 - ol T call HRSCESTE. £,

a = ai=true | b.

B, T—a a ORFFPCH RS —A b ORFHETEDLIELEDL TS, BvliAd L, S—2a
OFEfTA T = b OEFEE IS bt 2 EFEL LTV,
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13 T—Ak(2)

EnkESk, KLl o F a3 id@Bobho s A~ ol oP# L8l 2 h, 1 0%iTH, D8
BoaTaT—AdHALETLTCA{ bDERZICEHTES. TARALTFELTCHKLl o7y 740%
WL HET L, FoETRAELE - TREL TN, LRAESRESCE I BT L5, RE
AOIESRE F AT 4 TEE.

ET, RO n P ARTREFMBLAMCENICELT ek, T, = 5 L KL1 33
I EHEOCRESG R coT M1l KRt LS ATkt AaTAYS, EBEEC
FHI, IS —ASTEREF T 7 e Y FL4EMaCHh LS. T EELEHO HRKEDS bo
EEE HL, T—A a biZT—A bl c CEGARLTED, COX5RBESRYELERICER
LThhwgdmr4o,

'— module treal.

= public a/0.
a:- true | b, e, i)
bi- true | d,e. 4(2)
c:- true | g,f. w3l
d:- true | true. yACY]
@:= trua | troae. hWiB)
f:= true | true. wial

EnFuS LY SoFel 5L LBERRLLYEILTEE. BE, 3y b=t s— A
AEWELIREEEEL. B (1) Ao 2 RHPPELALOT, T—2 b b c off iR 2
ChREET S MEHOoSMID L e REBLFRICESFLTE LW, L i hoTdfoe, BEL
MEBAThhEbhnwTdds CH, Fhtr—tRfaTtcnTor2oofidaca ks,

T- treel:a.
call a

call
call
call
call
call
call

'?‘_

Lo T T T <

T—Aa, b, d, &, e, g, fXHOFFTHETIRESTFHLRE BHE LM, STAETE
BLAE LY bAThES,
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a= a:- true | b,c.

" J

b= b:= true | d,8.

d=> d:= true | true.

e= ai- trus | true.

e
e

-

c= c:i- true | g,f.

|

E= ci-= true trua.

I= gi:— true | true.

B 1.4 HEFTISE (2)

CoEGEEYEIHED RN e X P LRETI R T WA bEER VIR W. TROoDT, 6
h—frFe ok ll{aTals.

i (1) T, T—2 b ¥ c DIAFFBCE &, FTTIEFLFLILICHLE. LoLRE
e, ¢ DLSESTEBnET— k], YRS EFINED KLL 0SBEETHREE T
TR L, Eh, Fud oS HERENY, chbRRFlicET YR AT LS EOTRE A, AEL,
T b FETLChb d FEFTE, LS EEEELLEV. —a b PRTFLTARNE, -
Ad FEFLAEGRELBEWLEWS E LihEbhnd kb, CLRSBRAESS

FlIZi, Yot #3283 LA VATACEIL ey 2o bldTLARCEBLRE XS X
L—AEREFACHES £k HiTRAEFXEDLAR Lbfe ThATHL S,

Fekwd A Teksd B

F-treal:a.

call a

call b call ¢
call d eall g
call e call £

-
EE b ETEEYE-THLS.
1 24, - afivoes ¥ A DHEHFEIHE.

2 T atl,b e KEERIGHT ChbREYBLEREHETL OO WL, $ D7
oo R LTEREW cofTR, b HEFe s A TEFER, c B ek 4 B TET
ThTWE,
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azba:= true | b,c.

i .
b=sb:= true | d,e. —‘

|

d=4:- trus | true.

=
-+
s
i

@—a.:— true ! True.

c=ci- true | g,1.

]

g=c:- true | true.

f=»c:— true | trua.

B 1.6 SRR (3)

B, Tt bt d b e CE¥FRIGRE. ChIGIERE, EFFIEFRELLTHAC,
Yoot 4 TEFLTLEC COFTH, 2E¥AERLCYow»$ ET d, o OETHETE
nTwnd,

2

4 T—A b AETANAOFER, ol et B LTERICETERTWE,
LTS — AnETHEL AR, A a OMEREL A L EED.

on

Lo, - AnESIERC T LS TRE g,

KLL Tix, 213w boi=LIlcfi~anfzd—L2ETT20#E L, 705 0T
FEEN-RES EEMETHE. BFCEFTTETRAE, CABREFICETINEZ &
bhd.

LAM-T, FHrkitshrtad—arnEiscol s AEEF T bR, 4 5—BEF5 2, B
EEFriTibadPMLESbHTRS.
EECH, BFETFRU T L > CHREE LI CLEERS S,

¢ =—HHEFTeFXIohriog—anET oe 4T TE.
o Tl FhEH Syl ARICHTMK Yo o SO HEETES.
o At —F g AT AR URERATHIC AR T e Wb ETES

BT D~ aAdF PSI & 2540k, 2—¥EHEBNCHETT 5RO BERINT WS, Tt $~
= AR W DA S AR B LT b, BRI TER L AT
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BT, TR FARED P - ABRCRERI LS CETFEhAE LYY, COBE, oty
il ] Sokr 2 E0NTH, BHEER 4T CEREIh L EL LR, HL, R KLl 07 e
¥oropk chiEFEScERoBAH b TRE Y. PlAE, T— c b ART LAY
hHEEFCEEW, tns LS, At L3LEREBLEBEFHES WAL TEE. BRI yF v e
Brreciloo@fod h=F Lol KERETHIN, chicowv-THE L ool L (BT 2

1.2 BRI EEMSE

O, bAPL eI AL LT o TABERL, KL] oMkihiiyr, Mmoo
& LThE M
TV, 0L AMEEELTALS.

MER 1.2 8|S by —43 | THREERI LT 0 #EL. 0 5L bhhil 1 #ETLS
BETars aiith,

roFe o kiEdSIC, MOLHARELEET I LHEMSB S,
» SHEDSFLD.

o SfORE LS O ATE

* FEROELT

oo rFARColfoCRLH o ARNET I, 2t Het KL1 o+ N
<Rt ol

i= modele net.

i- public net/Z.
not(In, Out) := In='=0 | Oute=l. FARD
not{In, Out) := In=:=1 | Oue=0. %{2)

FTE (1) LB (2) FATHLS.

not({In, Out) :- In=:=0 | Out=1.
predicate § not(In, Out) - In=:=1 | Out=0.
i, E (L) RATARLS.
not{In, Out) := In=:= | Out=1.
head goal  comma  goal
e - e i
guard body
cfu:ue

¥ e head DIRFICHBTS R,

varigble variable

—— ——
not { "In , Dut )
—— . y .
predicate name ar guments

kit LTrE&MEoRF L5 AL, thlbETLE FORHO LD OENETS ), @
ErEHR TR A
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Predicate (FE) KL1 7w # 2 adligid s fltv SHRASHE TSR, vl a—F ol
Lt L4 THE KLl oo 4Bl BB, BB ERTIHCHL

HERE =B (FEEE) &, 0 EH Lo BT wE ¥k FoEER 1 EILEOFE
LB LYVEES, PREMSAL TR T A0S IBoB (71 7 4) ABAE, FhEiofET
HLHCEETIE

Clause (§h, SEuidH— P& s— ) RREES R SERTRD, H- FRLEHEF . b
FARD.

Commit operator (33 v FRENTF) Qoo — FEEE7 4 —HE K03 MRET

Head (§iZEH, S#vd~> F) - L 0EfoRFRA (aome formula). Wb, B3RS & Tog|#E
ST b s £0X,Y,- ) Ol

Predicate name [ﬁi‘ﬁmﬁ'. ﬁEL*ﬂ;ﬁE-’E} ARER e

Variable (&) fodo, @8+ FHHET AL D, B LHOoHCH, BUAMORREE—D b D
THE, AEL, Mo TRRCER T o boTE s EHcBLTH, ¥ F— s Hoifv
= I i

Guard (H—F) @@#o= 2 » FRE L VEMOEST. EEO not OE#RTH - OEMICH = —
Ad l DLGidRIAChni e | TEP-THMOT—A iR EATE S, —HN
£, - FRicE+ ot fes Y s 0B LRl a. #LOREBTE~S,

Body (#£F4) Biodox: « VEETFIOENOEHT. H— VY eRL{Hre , TET-THERED
T—AEiim T E WA TE S,

Goal (FT—A) :- OEROF FREDS 7 A LS, F— i, H— FBEBlh 3 H— Fd—n
L HF BRI TF T -AREE,

H— P —adEoRRESFIE Lt oC, a7 AicfRdo, LhWECRE LB

%,
HFE T AR ADTEEFERTLOT, 2 WHPEL R, LUy A27 AiciiRbD
U R e A S -

Arguments (51#) I (4 F A8 5|8 0 @il bTa s,
Arity (FYF4, BOES[EO®R) Sl REAXAFALCY, TY 74 3R A EBORETHE.

TRYR P LAONBFRTAES. £ 8 (1) BBES not +RRLAGOD—THE. 518
LTH In & Out &8> BUESATFOENEERCTHD, CoBEEGIEE LT In & Out W5 E
Wi biTwE E R, E—fioh e bhTw 2 LEMoENE, F—oiihtEb+

H— PoiEsiil, fEFEELAENONo S b, FoltBRF i mieLatihTn
5.

i (1) Rl not 0SB In B0 THEME St F =z 0w s T8,
B2 CHREEIn K1 CEERY btk Fan st 3

Lo, W FEOT-—2A == RERN:GIDERS LwhE ihdF= 2 2 T3 AT LCERARD
0T, HAAMEE LIRS A, - FRCKERETE SRHEOHAMER 20T, — FERALREEL
L

i B (2 rrEFELLEEnet P RHLAVOTRELE, COLSicd ol o
Breicd-0, H— FCBInARMICE SRR EICRT & N5, 518 In 420 D& 1 HLET
()@ En, | oOfSIKHE (2) 28R s o0, Br 2 2lFR ST oMb h- HL,
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B ERHATE S8, v S EEN TR R RS I CLyB S o kAT
B,
T, S In il 1 2 A T T AL et R LARO e Y S Lol 2 ATA LS.

1 27 LR not DERLTEIMFRYT. CoBSHE () LE(2) 2300, o550
H— FEALEETRIY—28 R YLbOfioN— FEEisF = » 23 30 s 27 0 CEET
L. itz AT RIS LN - Vot cRtEdae &,

2 DRI (2) 23— VaEE AT 0T, @ (2) 2EE
oW, B AF g —Fo—AnTfTICES,

4, EBF 4 = T —n Out=1 i, %8 Out 0% 1| e Z#ALRETCHE.
BT BREPETEAOEN u SEXLEBRE-T, 0T e XS LSR8

TH, CoFed I eERCE- LTS SER V-V REDTCETT 2.

7- notnot{l,X). w1l
yes AC2)
?= not:net{1,X}IX. wia)
I=0 nia)
7= mot:not(0,X)|X. %(E)
X=1 %6
?= not:not{2,X)|X. Wl
fail e

-

(lloe Tl S8 In K1 #5ATT— A not ¥MFUHLCWE, T—AMMIEHENS L, o
ASLREDLS— AR RTT L RTERT T, B Out DL 0 KR E-CTWEETHE. LEL
PDSS ¢ 27401, COEETREDMEFERLTR AL . (2) DL 5 CHFRERICET LAK
FERHT Ayt — P yes HFFEENL

ETROBUOMERRIABICH, (3) DL 5 IC | ORICEEZRLEWEREE®. 725, (4)
OIS ICHETROEK Our HEEFIFELT RS, (5),(6) REBcRE,

(7)1, = FRORERATR A ME Shhn IS AFFHLTRE. COBER, (8) Dok Ay
T VLAl BATETNE CHRT-AOETRER L e L w3 BT chltzs—Th
I 27— RECT LSBT oy aTtREZOC, HAHKOLSC7 oY 54 2BE s
TEZS.

i— module not.

i= public not/2.
not(In,0ut):- In=:=0 | Out=1. wi1)
net(In,Out);- In=:=1 | Out=0. Yy
not{In,0ut):- In='=0,In==1 | Oot=-1. %{3)

IoFeZ3 Lo, @(l) & (2) 2nFhof bl h-0foft & LT, M(3) #Ht ciltd
Iz bhk Be nA0TLITEEVESCE Out -1 KEBIIS K LADTCHE. 71— il
DT =\= )} FLAhvhE )i ELTHAZBETHS,

SEE, FLAn I akdb LB eBWEFE LAWEFRES. AoV ey s 0pEnrero0t
L HEAELDTHEE,

:~ module not.
t= public net/2.
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not(0, Out):- true | Out=1. w1
not(1, Out):- true [ Out=0. w2
net(In,0ut):— In=\=0, In=%=1 | Out=-1. Wizl

FFE(L o FEEITHLS. COBMCR, B LEAE LS Cilit BRI AHO&HS
fodehd Far () o~ Fo3 oiBe i) 2 Brhcws. 2h b, —FHo5 R
HOTIEERASSCR, () S8R LY ERTE. o7, Chi In=:=0 2 ¥ — FRCE
Wikt B L TES

RS, o FEICREFR Y — V- AR iEdEd bl 7o X2 A0RBEERD
MEchD, B rESKELTE-TRE LW,

v, rhETRFELAFTEY - VEOoSELRTHEMCERIR L d, VL0t RLTL X nE
A EMEIRA e AN B R, cokd ciHNASERs R T I FIAE, Ko
LohFERCHRES.

;= medule redundant.

:= public redundant/2.
redundant (In,0ut) :— true | Out=i. Wiy
redundant (In,0ut):— true | Out=2. wiz

S8 In Bk B Thard Bi(l) * (2) ©F— FEEEERAT. ot BEETEN Out ICH
1T AL 235 TR EBReEEERTHEMRESL. #oT, ¥ ViROSEoicifot
FiIC iR S L,

TR, chEcE2LEc LT, RofEEEATth X5,

ROtg: 2-omBR T ELTEL, FobdhRmEwhPRBL LTETI &7 vy 2 0k,
rrETiELTERATRAE, Bt s kel cERE TR E S,

r= module max.

i= public max.
max(X,7,Max):- X »= ¥ | Max=X ")
max(X,¥ , Max):- ¥ =< ¥ | Max=Y. niz)

oI LnoERlaidiEsrd s s BL, IEYHESLWEHCEE (1) HREH 5 50H] (2)
HEHRE bbb LA LBRELYoTIARELW e FLTHEL. #H— FHosE it
HEEE AT BT L w7 e 2a0FLE, FEETL RN,

= module max.
1= public max.

max(X,¥,Max):;- X »>= ¥ | Max=X. Wil
max(L,¥ Max):— X < ¥ | Max=Y. Wiz
ETF
Pemax:max(l,2,V)|V. nizd
V=3, ni4)
T-max:max(200,-200,V)IV, %E)
=200, nie)
Temax:max(26,26,V) V. W7

V=25, wiel
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F2FECE KLl oA 23— 28T+ 2. HL, AMREC#Hs Aoy satlHwE b
DI 2T oaFFL TWH L, £ofiic 2wt RRMEoFHRIRC TIRET 3.

2.1 EFEBOEUEL

EMicowTH, CAETKAELHTERDT, KDL A= SRObBTWECEAES. AXFL,
KLl OFH RO EROEHR R XERE (0T, TORV-EADEBEL T LERD S,

—BOTETH, FRCES ARSI CERRAT I LR Ll fiETIcoRlon, FA S
OEE LIRS, LS ERTHWTELE chul, KL1 OFHA L v XA T4 v 4 v P ERED L
THL L —BoBERCHENC—AER A LART, Frlloft8A s o L E0 50y
LC, KLl tR—Bi#E oA b+ 0 REET A LECE R vwhbTHE.

Th, Wic KL o8Ol b #wicow T 2. B, e XS akrpiol b cidkd 2.

s BEFERATORESTFOWY .. . ... . iieiiiiiiiiie..  A,B,C,Var,Varl
o PR sl T T e Var,. hensuu,.123

Fh, Fo I AP TEHRLRESHe TR RS R c r d TR 2, AFRT RIS L v,

B LEANOENRE, FA—Hoh tAvbi Tni 4 DIC3wTREILEREEDT XL, B 58
THAbRTWELOR, BIOFETrHE c ok b hN I RIHEe - 1ra 5,

KLl oarffiici:, et an 2 onRElis s,

1. &EFOLNE
EROEXEXEE->TEWRETE L. Tor 7 AhicitR L 2280, o —A30F i hi
RCREFRETCoRETSE. coRoilior b, s s

2. EBROLER
EMAENE Yottt ATE TR S ColRoEMor kP ERER, Wil v K2
LA LOE LR

Chb 2 omfiike, M2LlKFRI i L5 cRERET 2.

LT, BNARDRD L EROTRE-~OBE (1) 2, FlANEEEETR Oue DT 1 ERHABO
BECRI tokihlta s r— T bURER A BT IER =T AT B LR 4
hb 22745 —2a 0P oue Rl Kt TREL,

TR, 1ol il o=y r /T8 ZETHE W BEfCRFAT I F— 4B TOL D
TTATELR P AT r—ia vOREEEEERCEES.

TR CETER~OEE (2) 2, ETHECREL bRk chil, FERIRELo==
PAY—tariiThoAROBECRI. FlAE In & Out FREBETHS - - LLS . HRAARE
= ¥l Aol it LTtACERE o= s r—v vk LAELLES,
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a0 WIHF—sW

B 2.1 BHOEERR

In = Qut

CRLERE, HAORMER —0ORERLF IR -Eh 2 $la, cotmtlsazr7455
&, Dut & 1 iophd 5

FEFAT v a v, Tod ) FHAARIERE R S DD 0 TR V. FA, B3 not 328
LEFn I ot aoiiTilticils.

:= module neot.
i= public not/2.
not(In, Out):- In=:=0 | Out=1. Wi1)
not(In, Out):- In=:=1 | Out=0. Wiz
=T
= not:ipot(0,Result) |Result, Hiz)
Result=] w4y

¥

Hih D38 Tn, Out i, = — A 2R IR B IC R A B RENTh 5 Bk, T-AYRFEL L AROE
ﬂﬁmﬂt%#iiﬁﬁfﬁa,ﬁ—»&ﬁﬁmit,&®I5MHﬂMiﬂ;;?4f—?aw%ﬁ&
5.

Oe—>In
Result<=-Dut

ttT;ﬁ&ﬂEMmf—ﬁﬁWUEL&M@tmtnFﬂﬁ@ﬁwsﬂkmmﬁmfbé.cﬂtﬁm,
#"kﬁﬁHLﬂﬁKﬁﬂﬁﬁiﬂl;TJ#—bzwﬁﬁ&bﬂﬁ.Eﬂt,ﬂyFii?J?—?a
=
ﬁb:nm1:74¢~pﬁyu,gﬂ%ﬁﬂ!ﬂﬁm&tﬂﬁﬁmﬁi&%mvha.Ruute
Dut EMa=74o—va v KEREENH IO 445 —vavods,
AEETHE L2 =7 5 — o w v 8Tk el tholFE-FRE LTihbis P W i
. T, Result  Dut 2= 7.4 LARR chbdF—ox¥ s L cHbhs. El%, out i ]
Fa=T7AFB L, Result DR T ICED. EORE (4) DX S ETERADETHE,

2.2 ELlTHaiszsF—sE

KLI @A 8 F—fRICRLFo L 0ME S,



A D= 21

it -+ 123,18'ADB,B'37

T rA ~-- abg, "ABC

- 8 e [1,2,3],01 0 X1
<o {1,2,3),{a,1,8},{}
ARV E ... Mahe", M

« B8
W5 OB B, 2 b 36 EHCIRT B EHTE 5.

. 7 R4
TR FLECE, TAPyAy PO ESRLGET U r#RT LA — b
FEhE, AT CHEI 00, 8EEVT FA LT IEHNCTED. T F ARF—#EA D HER T
DF—FTRD FeXFifiid Lol LT FAF -2 REVRREN, Tl
SeTRECTHEELE-, 20, TFAT—FRET LLVEIFEAETR A wE £ CTRITE
LTees, ciw FA—EXHrEedfor—4 bk BLETREfH2T tatRl—obo
THEI, LS ERTRL. FAE Bfnet 2T LLEEWTBIHELTRLS.

i~ module not.
- public not/2.
net{In, Out):= In=:=true | Out=false. wii)
not(In, Out):- In=:=falsa | Out=true, w2
EFTH
7= not:not{true,Resnlt)|Resuls. Py
Result=false Hig)

?_

tmkste, FeXramofi(1) KHET T A true &, S—ADFEREL (3) ET 27T
Fiotrue EREE—odoTh S,

e UR E
AOFRRLEFTELILASE, T=4d0iiiTHE VR FOF — 28k = oA B ic
MLTH, #iTdRL (SETL,

. LI E
EHBOF—#TH5. PDSS va74TH, <7 PO4EEL I ¥y bOH5. 2, AMRET
Rty FIEVERERE L A v, TOREC oW TIREE FRFL (BT S

« ZRUH
WEFF—FTH. FHEAOIATER, 1y bV Dhe N ¥y oo vEEILT-
L. FeFlapTiias— bRk FESH, PDSS v AFLTHREY v PR B w i b
3 d AMBETHS MY > PEVEREEL n,

2.3 U p
EETH, KLL THAZFEERF—F N THE Y & FOF— 78S b+ oXReh Ve fig
&

2.8.1 URIOF—Si%E

V=P ik toffii-bEiEfri sty —2orch s HraF—2 069 = oBERE
TR beA B E22mmd LshalBELTna.



22 BIR Tl

,
|

2.2 ¥R -+

WY A bl T—F, vl — P& TEREEATS, coT, Ellofcr Y =t
OERF -4 MRNE LD, C OB, Lisp OFAT Car (H—) S MRS FAE, 8o 1 &Y
MBI NE. F—ABCANT b WF—8 FlAH~2 221 » ¥7F— 2%, £t b~
DA A RIRRERD, T KL TR LN, EH-OFS YA LRETE S B, ) R 0E
ErLTENSRRTE LD THE.

B, KOoEB-~0RL Y EHEMIRD HH, KoV 2 eA~OHf » 20855, CO
gz Cdr (25 =) B:HHERL. COETHRES Y EF—FHEA-TWEC L, BAKTHLLT
wE, fEaT, Car SHICHA @ F HE#Iz RS Y, BRo@bandbot+da.

d, pERE SRR T A A, B SOl DR 2 PR A B BAaT
Wi Al BIAET FABROF—4THS.

CoTEHO N YEEIIIEE IR F- 2ol M IMTFET ESXoNE] Ao
1ol 2 b eadb@iih, Ca SicBHO 100, Cdr Bl [ $XATwWE. £, Z0V 2}
ko k5t s

[1e0]

- |
100 | 0

2.3 18#H0U = HiE [100)

Wi, 0 L EEO ) 2 P OLECEE 200 O MALY 2 FofEEATA LS (H24)
[200,100]

MEXrchsshk, co2EEn) = PSR, eoE 2300 2 FoEle, Car R 0000 2
Pl Lt oTic e )k, Cdr T2 200 0V 2 b ad Cdr 8ic, Car B84 100 @
Rt A~DFESf 2y FLAEGOTES.

BHEOFESEATA LS, CREHNELAMER LTWE. oIS 1 BRI = bR, B
25T

[1,2,3,4]

CaoXa, VAFF—FHEHEHEEOCMONLAMBMETEZLD, iR @AiITED, KL

TREFR(ELALF—FChd, HiL, ek ) 2 FEBESTARLS,

EERELALSKE, V2 b+ad Car BCHESTOF—SHOF—FvRMToCHTES B
s, Eorsn A rF—20@fE, B0 KRT.
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zan | @

100 D|

024 28EHEO T = P [200,100]

: o]

95 AEROY 2 FHE [1,2,3,4)

[1,[2,2],4,6]

IOVATR4EROY AT, 2HFACOERSEC 2ER0V A+ [2, 3]l thoTwd,
1A rOFRCERODLISHLOLBE

(HlT]

T E & T @RERTEL, LT R MR, FEOEENE T BiX T TR R bTRES,
EDEAGKERLAEYA b E, D VA {Difference List), B33 0 = b 2PEL B, D IR
Pzl bl nwho—FgErh i #L PR TR B 27 o rommtat,

DU ETIOEFEREEF100 a7 AL, 2 T2 [Q kaz2vr 445, HI2IEFELY
2 [1o0] okhd, £k, ok mBtd gL TRFL,

[1,2,21T]
Lol AP, BEOIEEST AL, BYRERTHEL52V 2 vodd, coMbBdyE
2RI,
COIALOFERTFV AR 4] a7y fH4uf, M25:ECM@ED T 2 [1,2,3,4] KA

5.
DY=FEITIR, BV A FEORTIENTHWoRE. ROL S aREELTAIS.

[1,2,3)+=[HIT]

COrahan =T g r—Cawfihdlk V2 b [1,2,3] *3WLTEOEEEE 1R a7y
AL B2} [2,3] % Tlazor498 0B TFELILES.



24 LIm 7T &M

1 |
L 3R
b

BEINEE]

(26 Wikh!= @8 [1,02,3),.4,8]

L ] T]
E T
2 D02 rolEE(l) HIT)

roffllE, VR ELETIOLD V2 P RRWAERATRALSY, codEricHEBHLTY 2 ol
CF eEREFH Lot Brnbh . FoF*R2Ta s

Te=[1,2,3]
He=0
List<==[HIT]

CHE, IEna=F4—tn wiEL LT, T2+ [1,2,3] 0GOS0 RGN TR
HLTwE., PORE F8list 2 [0,1,2,23] twd I 2 bichE. CHbODI=T 45— e
i, #7 4 —F— AP CEALES = ¥AwTihbh3. &k V2 OERCEREAHTNLI 2=
74—t vEEY SRR XS ciiRTA o T s,

T4=+[1,2,2]
List<—>[0IT]

Fh, DVArERHRGEL 2O 2 RS TR LNCEE. ROWTRTHRES.

Listl<e[1,2IT]
List2e==[3,4,5]
To—+Ligt2

comiFElma=7 45 —ira T T8 Listi T2 [1,2,3,4,5] RS,
ERECBEALAED U A oMt bEAEbEL L, T2 tohMicEELEATEC L TEE
FofERTRL G,

Listle==[1,21T]
List2<=+[4 ,E]
Te=[3[List2]
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310

Ear 1ar:rDliztmanriyr—iayw
roidma=z 4 r—vart FList1 XV 2+ [1,2,3,4,6] k3.

2.3.2 Y e

T2 b —SRL e, HA T = MR- T R SALYE. s ool chPEHLET e
FAFHAT, Bie ) 2 oA gL £, Rol@EReChE S,
FIEE 2.1 Lisp OEXRPENTH S car,cdr,cons ¥ KL1 TF-THI S,

* 5 Lisp oRABEROBHEETES.

s car M2 POSEEEYBIEN R coTR, ML LTY 2 2L TOSEEEEH
OFEET I E TS FLAREELTALS A TV AL bRARCRET A 0 %
okt o,

e cdr VA POEIERFRIB-ABEILHOEKTHD, coTH, SBELTY R FERL,
FOREAEESHOBWAY 2 b 2llog | BicE s 7o 2adER L il b
1z rdEs BRAERCIRT b4 arror TFlET L0 2T 6,
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0% F—rH

e cons R OEHEERCF 2R MAME TR cooH, SBELTF—S2 LY}

PEE, VA rOSHELF—F £ MAETF AL 2 b2 Hlos | BET I T e 2o %lE
MLTH&LS.

w7 v ¥ 7 AFETT.

i= module lisp.
:- public car/2,edr/2,cons/3.

car([BIT].V):- true | V=H. wiL
car([], V):- true | ¥=[]. w2
edr{[HIT],V}:= true | V=T. %i3)
cdr([], V):- tzue | V=error. nid)
cons(H,List,V}:- true | V=[HIList]. Ay
FETi
7~ ligp:car(f1,2,2,4,6] ,Result)|Result. %)
Result = 1 wT
7- lispredr([1,2,2],Result) |Result, nig)
Result=[2,3] nig)
?- liep:cons{we, [love,japan] ,Resnlt)|Result. W{i0)
Result=[we,love, japan] rASES]

¢ ko car DERELCTHIG.

~o FEIME [HIT] EWIATWE. ChE, = ARFHERARO~ P27 i —fa w
T V2 W oM EHE L THE.

P2, SIM 0 =2 b [1, 2, 3, 4, 8] TCOT—ARTAABSICH, ¥ F5EALnL=
AT —ariiTabR, BRE RO 1L, TRV [2, 3, 4, B] KT,

FF 4 —%TH RCER4 BTSN BRI O =7 i r— i v 4T aTwaETTHE,
Me EWV P B La=r7/43 coPCRER I EfE-Twio™ Vi 1l KEs,

i, cdr DESRELTHIS.

car FERLAYV e FFLLERLIALALTES AF - HeEEVET Lz=77{324
HHEES,

EHEIC, cons MITEELTALS.

o FHTHR, B A5 R3FFRF T LT wI ¥ rhs #74-8c), /2o
S EEE A AR RV 2 b L BEREIE N LDy sy a v TFhaTnE &
TR (10) X5, S ELTT b we &0 2 b [love, japan] ¥ &5 & T=— A $MEEHEY
B,V A POEEREMAINA ALY 2+ [ve, love, japan] & Result DR L.

24 ~2¥5

~=rE b EEOEE RN ok—RToEFor kT, BEE 0 obtob&f. 12 WL S

kK, #OF -2 2EMLTE oCfvhbhd SEFCR KLl og2Tto7—+8x3%Fins. s
BEET rA0EDh, FREPEIT 220088, F-23HT S L wasBEETH, TR FEROW
AN INEN KOLHhEnES 200, HWCE o TH F (fnd L 8se 5,
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1. FE2MHFL
YR b v=brien T 22 0HE, HIHEEVED BRI, SHERNL 1 2F o0
Hid. 74, SR 2R SHErEEE 1 2F 243 D I 2 #fvhl, PRECE
FEEAT D LaffEllic Y 5.
“py FUHLT I ATHE. WL, FY e vERFELTEONEORLIEEHNTES. Gl
ERAHATIORAE TS

2. h&Z
YR b VA MREFFTAS LT, B REIXNELS. BT, LT OB
EEONMEE TR WRCR, BERY 2 P ERNE.

&g Bl ARARONIADORFERTLLE W, oU, ARAEREOE S LA T B
K~ 2 5fng, BlofbhaThvBiick, b Lok r i ot il
EHREL,

<y EE, FertahTiR{ L) TERES ST, ROX Sk .

{1,2,3} {1,2,3,4}
{we,love,japan] {we love {japan, yokohama}}
{4,8,C} {1,4,2}

Fh, M EHOEELET FACBESREOL S AERLTY AEETPIEITE AL D ERLT
-HE.

wa{love,japan) wellove(japan,yokohama))
i OISy AEFD2=F (F—ba v EFRELA.
{1,2,3}={A,B,C}

cmkstr aEbma- i r—avdRhs k, <P E0H A THELTERITEERD L=
Fadr—-aviEFhbid HoU, 81 BEOBEED, BN | SN A koT, A B8N R
. A B, CREATARD I CRES

i, HALEERME T o P LOETHCERCS S FEEETI L 4TES, ER, S
EALERAREHLAD, £ FLADT 42 2t TS HAEEL LY, ChbICDWT
RIS
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HEIE

YR L bl

AECH, HaEEo —oTR B ELHEEMML L 4. KLL CBELRERTE 5 ICH, TS
FEHLIE X 0iFAS. ETAY v A 5FAviclBELEHREL, Mc) 2 FPEHAED EL PIHET
%

3.1 AT yERVERUEL

BRFUHLLEEBAASESEFUET LR Y, BV ELHHORECHE. FAE 33
MEE cEEDETREYERLCHLS.

= module recursiva.
:— public leop/1. -
loop{C):— C=:=0 | trus. %i1)
loop(C):= C=\=0 | NC:=C-1,locp(NC). %(2}

T loop PR S EETHIMCOEEF =2 2 L, 002 Fh Sl 2 28EAT, pv i co
s FMLTHEAXNLOESEHSFERNEELTWE, LT, AV v A0(Es 0 Kk - kil
(1 AT =T RS

FF, T loop ¥ 2 [EA—FEAROMELE-THES.

?-recursive:loop(2).

I $7F, 7= loop DS 2 THEBb, 1 (2) OF - FRfEMAT. RoTH (2) #BICH,
HF g —o—appre L EBTEHE

2 F—ANC = C - 1 BETIND. COR, CH2THERG FCH2ICAD.
3. —A loop #1318 NC K TRRERE. B, ¥ —A loop(1) HEFINE.
4. B[ 1 ohoT REEFELL S CH(2) MRER, FF4 —T—AdK e 2 RTINE.

Do T NG 1= 0 - | METIRE. FEAION, coTHATEAER IC ], ERFOLo k
REMBEFELTLIOGoTHeATHE Bh, fBOFEPCEA BN, o — A HrFIH 2
HIECHA LR IR b TES CR 1 TREhEL NCHO KRS,

. == loop 25 |M BC K TPPHINS. HlE, o' 2 Lloopl0) #ETEHT.

7. B 0 Kb, SEIE (1) HBITNE. £ OB, #F 4 —T—AREDICKNT 5 true AD
T, LTS —A loop OEGFRETTHE.

AR Pt R EaTT—A loop ¥ 5 EA—TEHANORMELLTAY S HETIL—HE
AR, SO T AR EFE4ADOT, T AREFIRIA IO CTORBEOI LR TE
. SERSIBMER 0T, T OMNOs | BolLEREAS.
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a0 S HEMOELME

T-recursive; locp(s).
call loop(B)
call loop(4)
call loop(2)
call lunpl:Zj
call leopll)

call looplD)
L

CHATERFEB L F Avni A= P oitlEdt b o o, THEK, TREZ-TY S LEEANE
FoXdatBeThIS

FES 3.1 RN aEEEERHL<RES.
B, ook H cEHRSCEEE R,

FACTy:= 1
FACT,:= TFACT, 1

rhF KLl tyerFaddidalsckd.

1= module factorial.

i—- public fact/2.
fact(0,¥):- true | V=1, w1
fact(N,V):~ N=\=0| N1:=§-1,fact(N1,V1),V;=N*Vi, %{2)

EFeFe 7 AoflEE+5.

A1) b, DORREEELALOTESE. Hb —a fact OFEH 0 OBICH, VE1¥a2=
TrATE.

2. M (2) k1, LM EOROBRPERLeLOTHE b, o—a fact DT R0 TEWE ¥iCH,
FF - o — AnETE T,

§. o= Ni:=N-1 b, BT RO = =1 fact OF MOAEHET I b0THI.

4, T—a-fact(N1,Vi) #, T—AHREMHCFEL LTSS -1 ORFERHN LT, £
SifiFVicr=z 445,

B, o— A Vi=NeV1 pL, B-1 OBV E N OBOEREE-C V OREEELTwE.

TR, LoV e XAt Fr—H s THITLARYATA LS.

?-factorial:fact{3,Result) |Result, %1
call fact(3,R1) wz
call fact(2,R2) Wiz
call fact(1,R3} pAES]
call Tact{0,R4) H(E)
Result=6 nis)

'E_

FL—#DIUNE TR, REOR MFEE (bhb Aot D LAEEHREMNIL 2R ELTLES.
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7-factorial:fact{3,Result)|Result. i1y
call fact(3,R1) niz)
call fact(2,02) nez)

call fact({1,R3) ni4)

call fact(0,R4) HiB)

Ra=1 s

R3:=R4*1 HI® Ra:=1 wirl

RZ:=R3*2 H]®% R2:=2 wial

Ri:=h2+3 HI%H Ri:=8 %9l
Result=6 wiio)

IR CUANEERENTE FL—3 LB (v FPSI) 2k Moo bkRokscEBT
i TEE BrcowoRigo#Etao

- module facterial.
:— public fact/2.

fact{N,V):— true | fact{¥,1,V]). w
fact(0O,R,V):- trua | V=R. %z
fact(N,E,Vi:= Ne==0 | HewR:=H+N Newl:=N-1, W(3)

fact{Newl ,Newh V).

e, BEETI Lisp TREL AP RT.

(DEFUN FACT (n)
{IF (ZEROF n)
1
(# =n (FACT (i- n)}) M)

FPLATERLAWGTT. chll, SmTFHLEELDRWT o X7 4THE,

FACT : PROC (X,Y) ;
DCL  (X,¥) INTEGER ;
IF X=0
THEN Y=1 ;
ELSE DO ;
¥=1 ;
DO I=1 TO X ;
T=Y=*I ;
END ;
END
END FACT ;

3.2 VAMERVIHRYEL

TR R P RRWARDELEE RS S, M, V2 roEEERoERA—- ST
o ltdd TREOMELR-TALS.

MHE 3.2 WAL TERO) 2 b EL, TohoRNEERG L7 e 25 6B

LRSIk, Bon X 3 AR EE AR bk .
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3 R E D LW

e U2 boTEENe PO HTHE LbL, 24 = ool Sl
o VALOERAE AIEITCA—FELIHE V2 t0ERAR IR, V2 A D K

EMICHEL Y, H-T, H— VRBOSRBF 2o 7TV R H [] THEHE S hEHETAERY.

T, O T e Y AERTRI G,

t~ module maxiam.

:= public max/2.

max( [H|T] ,Max):- true | max(T,H,Max). %id)d
max([], CMax, Max):- true | Max=CMax. iz
max( [H1T],CMax Hax):- B < CMax | max(T,CMax,Hax). %z
max( [H|T],CMax Max}:= B >= CMax | maxz(T,H JMax). Wiah
ST
7~ maximum:max{[2,6,1,10,3,46,3] ,Result)|Resnlt.
Result = 46

() R, 2 oENinax OE#ETHE, JCTH, TTFFALLAAY 2 FORRERYIRD H

L, # i B miEe LCEF 4~ AL TS, 35|80 nax , 1 S8HKCY
AMHELLND. COBSH, —EBRERARER-ATEIIEETS. 24 25 1B ICH—R
WhaBkiErss bhs. coBSE F 25 I8EF5.

B (2),(3),(4) &, 3 5180 RES nax OEETHE.
CEE(2) 0k, D R bR R OFFICII—-FF R A E M IKa=T 7 /T8 ThEDL AT

oM TETR S

CER (DA, e FR=r g b —da T T 2 FORIBERE RO NT. - VETH, £h

& — R A @ A CMax DAV R R o TwE. CHax OB H I DhEw i &, i (3) 56ER
EHE ENLIMORNCHE (1) HERIAE.

5. M (3),(4) DnaThiOBPHRINE L, #F 4 — T ADEFETFES.

CE(3) TR, R RN 0 ECnax PERMNCFFE L CwE.

LB (4 TR, R ERE R B L LT par TR EHILTwE.

S.Zokdie, VAR OSBRI D HLTWE, BENIC) 2 P RBICE S ERAT

B (2) MU, S — A DM TS

CLT, Fe—dR T oo o P AnBESRELTALY,

?- maximum:max([2,5,1,10,3,46,3] ,Result)|Result. (1)

call max([2,5,1,10,2,46,3] . Result}) w2
call max([6,1,10,3,468,5],2 Result) %ia)
call max([1,10,3,46,3],5, Result) %iad
call max([10,3,46,3],5,Result) ALy
call max([3,646,3], 10, Result) %6
call max{[46,3],10,Result) Wil
call max{[3],46,Result) “e)
eall max{[],46, Result) wia})

Result=48 %10
?-



RA4E

AT 47— 3 EFHAGBIE

AFECH, 2= 45— va v PEPHESRET I 2274 -3 v ERBEEBROEATRCH
b, FGRSEEFIESBoEAEECR S, coWFEWARL TS A4S KL offfca 5. KLL ¢
i, Pt 2 4 -t v OB A A S A ARFF L THE L T RETR AL REER
OfgEE L, AMTERA L AR 7o ¥ 3 aofdH-TiFIEfH E: Lro KL oBfEEn 3,

4.1 AZ-T4fr—<raslE

AT 4r—a il EEOESETHESCER{CA T 3B 2B EceLAE 0 ¢
HL. 2ED EEEEEOHLYHENEECESIHMEA =T s v rhL, LbL, 2274
—tra v ECEILEESRAT -5,

| EREAC 2007~ AL ER—0 I -2 2B |

cooy- AlEaxiE—-ot i b LR, ok S B IREETA A F TR S
s FEEEWOWEY BEATECHEND
» REREU L ACEEROMEE—T 2
s T FAFBHOR—EDF = F T8,
o VAL <58 ALY »FRIAEREAN = {r—a TS,

REZEOERTW 2= ¥ — L a vHECE-ER LSS, crogBELAw, #o7, B
B —rardF o EARS Mo donBstRr Bt mT b0 L35,

i KLl TRy r—Xdo—FlCta=rir—va vk s hFfFsHoiThohic -7
TOMfEENERE S,

Head @ ~ GuardGoaly, -, GuardGoaln | Goaly, Goals, -+, Goalm

Guard Unification Body Unification

e HI—FETITES2=74—SbuvEH—Fazdq5—dra Bl Ffa=74 45—
g e FEELR,

o FFAHCTES =74 r—vav ¥ Fs A 74— Ya vEVRT TS a7y
Fr—iem W EIFEAL

Wiht, 227 4 r—La YIRS ATHALTHER, F—Fazm749— g »H—RiC
HETARSOEIEHNELE S P AFLVWHER Y —Fa=7 44y =4% 5 *O/THFL S

33



34 A 2=7 45— i a v & EHEME

4.2 #F4AZF4T—¥3>x

HFE =T 44— s vREFEF L TCE AR AEALERE Data;, = Datay €L =T Datay &
Data; @2=7 4 5r—i =2 »fT4hbhE. ProlyifH-Twi Ak T02=274F—avigd
ELdoTdad LI L TR RN,

F 4.1ik, Data; = Data, DX 5B EF 2= 45— » 2Tkl £F—F8Ho=
=4 b av—HEE T B Data, OF - 28R, BRE Data; 0F — # 5T

FAlL FFqa=T g4y —rar—RE

[ o FEsEl B | Tra <2 L URE [ 2pD vy

| kA @ O} O | © C @)
i3 O e x 1 ox % »
T O x = T b 5
8 ) " ® @ " "
v=k )] S ® ® & b3
ALy 0 * " " " &

EH, O HZ=7 4 - ba yBTRINT S C L RRDT S, —AERBEEN TR MR
WA (EOR REPRTNOME BENRNICHEE S, £k, HARCRERORICRALRE—CE S, x
oz r = a vt ic r 2 E¥bLTWS. o gA—EdF = 2F52 L 2EDLT. @
HEUFEo 2= 74 r— = v $#FESCLERbT. &l EXBOa=7 45— a »EHFICT
b g

TH, BOhEF { —2=7 4 r—4 a vORENEREATALS.

7- notinot(1,Result). Wi
not{0,0ut}:- true | ODut=1. %izd
not({i,0ut):~ true | Outs0. %3

(1) To—n not EPFAL AT}, FUHEH Result KHEHLTA LS. cood—AFFRINTE, ~v
Fo=z4%—vavicl b — VRiFoF=v 2dFhbh, 7 o-X2) BERFENE. Tk, FE
WA Result & Out D=7 4%—iarEBiTtbhd ~v Fa=2sr—baviit—Fa=
Py —a v THD FLWBEILEE T 52, SINOBGEL OESICREEENE 0o =
Fyr—Log vEFEbRAFELTRHER - BE 227 s vOERERFROEEE
TR F—ofeikd .

e, FF 4 HCEN 1 LAPETN Gut boazT i r—vaviThbh 3. L OFE Out ©
B 1 s BifEE g Tk, BUH LAOAZRESN Result | Out 2 H—o@E8-T
WEOT, Out HEMELE S E Result b RE{CENS.

SloflsrTh LS.

?= too:through(l,0utput). wii)

through{In,Out):~ true | In=Dut. %2}

=X (2,5 In CEAAF—AHECHLEIM Out K2 hiimi 3 X hllioRETH S,
(1) @ X% 5 Ic=—a through 3T L, H— PO 2T = v 730 L R voe, HbiC
B (2) HBENTEF 4 —2=7 4y =2 “3ihbht. COREH, REREH Qut 2B 1 0=
27 44— g WANTRELRA, Our R 1 o BUEE T

b5 —oBERTHES.



48, H—Fa=2 4% —faw SN a5

7- foo:through{Input,Output). (1)

through{In,Out):~ true | In=Out. %{2}

Eofl ks o, (1) =2 dFUENTEC B TR REEEERO T EFATHIETS
3. coRS B (2) 0¥ - FREHELCHEASRIOT, #F 4 —2=27 47— a Y OREREN
Mliomrzzgr—raviEiThbhd Hb £FRXH In & ut OAYE—KTE TOER ¥
X Lo E RIS Input O L Output OEGFE—ICE S,

toESIC, EF4—AZT 4= s P TREUVE LEOAEREROBEEAERMNCASLLAY
FERERELOELTEEMNCE— ST I EN, 725427 ar—a v ERITR G,

4.3 H—Farz=7 45— a bRl

He FooTFar—tawid ~2 FAZ 74— a v R =Fd=—pdiia =7 r=—ira
o kTEL S LALSC = FETHFUNL A — DD Hi s v =T0H — FRBFE i
AT hoF e PRiThEs, H— FEEOF - » 2, §8E 2 ¥ o— DEICRTIN I L AR A
b &

faT, HF—Fa=2 4 —iavickaTHFHLAORAETRESOEL L& LA D, KDEE
HELnEFELCLAENTE S, FLAH—FVEEOF2 s 7 RTER W 0T, ck§hi—
Fazzgd o vl (¢~ ) F& £, FEHLAS - A5 BERBETHLDIC
He Vit F =z o 2P 2EBETERWESICL = Voo g — w2,

Wi, Hf—Fas7ar—t o il off et ras,

H—Fa1mT 4 r— s AT E2H |
(1) FUFELEOFERTROBERECLLSELELA
(2) UM LROFEEERELOBER—CLES ELEER
(3) WU LAOAZREROBENRECLVE
H— FEHOF x v 2P OELE LB

W K27 g e om VHPET S &, 2 v — X ORI PR LT = — A ORFTHTET 5.
HUEH L Eoi 2 EREfAR T k| T AnETHFALT Y v - 0RMELEL, - F
DT e g yHEETE WICH - Va7 =g rdhiid s b, LA A S ETLLE
ML B iR

COEHIE, H=Fazdq =0 YREFHLAOFEETH -H L T2EMN LI =7 1 r—
g HERTWSHS, Ay FaAz Ty r—ir g » ERETNS,

F4D HeFr=T 44— v—RH

| UL |

1#1 ARNEH (BH [ 7L [ <2 [Vt [2b)7 |
| O | ARREER | OfSuspend | O | O ) ) )

H ‘ i _Hﬁ Suspend | & s x| X P

& TrL Suspend " o ® w w

h 2R Suspend E ® 2 ® ®

#r vyt Suspend b ® ® [ P

Bl [| =F Y2 | Suspend | = x| = x ! @

LLT M- Fazzidr—ia »O—BE$E L2079, SRR — o9 LA 08 8o
FoAHRERDLL, BBEMFEAARO I oF - s 8Eas . BB, QO HEbE =7 45— v



16 AW =7 45— s LRINERE

FhAHNTETERT I C L 3&bhT. « KlbIcaz=7 4y —va vifTabh T FEMT o L
FEhT. Suspend b, FIAH L ANOFEEEEFRNOEERE I E0hld i L ¥hT. 0 BEbE
AZF gy vEFERR, FERF 2o 2T EL LR EDT. S EEbE2 =T i r—ra it
Fhbh BEEON Vo745 vavifThi o tdmT. 2, EXEOA=T7 45 —Ya >
FEXICTERNRS.

TH, M= Fas74r—aryORFTELIES B20h0f f RO L T ERAFholR
MEFEFAACHEALLS H—Fao7ib—iavid, REELUOS | EEFERTETRL 05
B2 THEATEL ¥, BEHEAANOS BARRETCL I AEMC - THETE S, KiC,
H—FEUDF 2% ~v Fas o 45— »tREIRH-—Fo—rolFhid BviiF=>
PEFEDEVWHEREL>TLAMTES. AN —Faz=7ir—va voRE8tsTd 4os,
FA42E 43D EFNTFTHORETECE ZAL, LTHHARIILTLREbAW,

#HAY H—Fazvid—vavasfs

FFOEH Ll
ATE | P
=¥
Faw? 24 7(1)
i L
wiE| #—F
L.og| o=a FAT(2) | 247(3)
| &
i ~uw
o a=7F 4 FAT(4)
gl r—iem
Bl ~2F
(® | 2=v4 | 54T | 247(6)
i Fe—rm ¥

(1) OFATOH—Fa=J445—¥ax
DAL TDH - Fa=7 4 r—va v, SIMPRVETARCA-LRE. O, #F 4227 4
v v ORATHEREL S —HITHES
?- feoithrough{Input ,Output). PG Y]

through{In,0ut):= truas | In = Oot. %(2)

Lo, =A% ()0l CFFERT LN — FRTRF = v 7 T3&EHL2 b vwoT, BIfos
BELDLER T e HF oo T —be v HEFTRE, TR EN L Ao REE
Y Tnput L Output BRl—OHIC %2

(2)DFAFDH—Far=zT7445—>3

CLof FOFUHLTHE, FUEHLMOS EXFTRENTH MM — FE&0oF = » 7 %7
EORMTEEw HoT, fHHEEE . TF -2 FHAMCAS TN Fa=v 4 r—tu vRPH
L, T—20XEFHil o



43. H—Fa=747—1i =L TREM 37

T not:nntEInPnt,Rasnlt}, Wit

0| Out=1. %(2)
1 | Dut=0. %{3)

not{In,0nt):= In
net(In,0ut):- In

() TT—Anes 3FENE L, ¥ 2 0—Z(2) (3 oFtortBfRELEbREw, LiL, ©
OEETHN— FBOF = » 7RAAETH DS -0, REETFYW Inpur OEHMREZECTH - F2
ZF A= a TS L, CoO¥EloTal bvodCHERBEELT, Fy FRAY2D
HHEIC A S ok s EFlEATAL S,

?- net:net(Input,Result) ,Inpus=0. %(1}

0| Duts1,  %(2)
1 | Duot=0. wia)

not{In,Dut):= In =:
not(In,0ut):= In

Co, F=Apot o=t = DHECEFERLEL2LLS. 9758, HF—Fa=g 44 —a i
HET LT = = not GFEFTHPE TS, O8I Input DS 0 CHE o € — A ORI
L, —Facrir—vavdiBLT o —AldFe Fow s ar bk cliT3hs,

THMDFEATAL S

?= fas:through(abc abc). wiiy

through{In,0ut):- In = Out | true. ¥(2)

Fo—ZX(oH—Fa—AT, 28 In L Out DE—E¥Fzr 2 LTwE. oS, Ybbi
F—oT oo — Va7 s r— e vREBCETF S RAREF s BREEFEAS. L, &
OFIFE TR S,

7= foo:through{abc,Dutput). pASY

through(In,Out):~ In = Out | true. H4(2)

T, B 0wt QA EFERE o ThE O TE—E0F 2 0 Y HETE R WOTH - FasT g
F—varviZpEds. Svfs sk FUH LIoAZEES Outper DETAEIELES ELTWES
STl L O G R R S

7= foo:through{Input,dutput) . wi1)

through(In,0ut):- In = Oot | true. %(2)

LOBETFOH LAlo A EEEE Input & Dutput S H— Va7 4 r—saroA—kKL L
SELTwWE o, T E,
(3)D¥ATOH—FaAZT 4 —a

Lo A 7OFER LB () 0fd T ERBaTHEHBE A — FEfFOF o 7HTRECH S, H— T
FEETHEET v A ARRENTHET S MEHRTINE.

?- mot:not(l,Result). i1}

1

i= 0 | Dot=1. %(2)

not{ln,0utl:= In =:
(= 1 | Oue=0. ¥(3)

not(In,Cut):— In



KL LA 27— m v EERE

(Y DFAF7OH—Fa2r=F4o75r—¥3 >
romE A FOREHM LR EFEoR—E Fz» 2T I ENICHNS,

7= foo:through(Input,Qutput}. FAED]

through(Same, Same):~ true | true. %(2)

Ciuit Prolog TSI LOa=7 4 r— s v EFTESHUCHIA S Fu s iviFray s
D—a B LA, KLl THEMAEE 220N LTHWAARELOTRE. o7 ey T AOBEHR,
—BEHOD & —EEOD AR —nETR LY A b Fa o r bk THE TADD, () DEALT
OF TR T e X T AL ELTHS.

7= foo:through{Input,Output}. 168

through{In,0ut):- In = Ous [ true., W(2}

e, B8 In L Out ORHFO@ERBEZECH - Fan T g dr—ta v IPHTE L 5—20
PALTHES

7= fes:through{Bow Bow) . YA

through{Same,Same) ;- true | true. ¥{2)}

(1} e =3P UEH L AR, 2 205 [#EE CARDREN Bov TH 34, EHEE&{LEhIECH -
Foz 7 iy —ia 0T 5 Colsic KL TREAERERETOR—#OF = » 2 fTkbi
WO, Prologh 7a 77 3 v YFEEATWE ARSCIEETI®,

()D& FDH—Fa2IZT 4 5r—2a

cod 4 FOFEHLTH, ~y Fazrs4r—varrvithFhesfiftor=s 45— n v
FIERS ETE. LdL, MU LEoRZEEROE e LS t 3 o8 b oThsiT 5.

= not:not(Input,Result), Input=0 %{1)

not(0,0ut):- true | Out=l, w(2)
not{1l,0ut):- true | DOut=0. iz

(1) Cx=—rA not FOREHT & FT o Fanr g =149 »HiFhbil, 5% Input & (2) @0,
Bk (3) @ 1 @Ay i r—on vEFFREG ETE. LaL, ToARFUHE LB #
Input HETHEEN TR T4, TOMECREN 0 CREIHIEAEVL, $4£ 1 CRES4HE
v BT, MEHNLMOESETH Inpus ML ECed— Vamz7 44— a vzt
L.

(6) DI FDH—FA=T 44— a >

vk A VOFEHLE (3 of 4 FERELT, H—VEBOFz 22~y Far=dg4d—a v
LSRN VAR i hORE-ETTHD.

7- mot:not(l, Result). (i)

not (0,0ut):~ true | Out=1. Hiz)
net(l,0ut):— true | Out=0. wi3)



4.4. EIEFEOREEE 39

4.4 [ERAIEOIERE R

FHH| T o F I v FEECEATHE, BFHEcEERFRTATRE, KL THERHEE2=7 4
dre— e g B FIR L CHRB L Cwa s ek o, R ERACR S
#REEA L, KL] ToE@iioRs FE iR+ 2.

E4.1: HEO0TE

TS R s, Fla o cieffl2 A AHEAE D ThREAlLRE S L
SEIRCTHRI Vo LL S Bovt, OficihcBadFoftEcd s, tho kR
CHBICE R T EL TN 2D e85, b, &¥ a ibhoThob 3FRICLHETES,

T, B2 o AFESEEFRFRTD IO LASGSE TR D, L RS BN OEEL O
A A HMa AR EE bl o BT LTS o T ES

i, ConmHTE AT WEHHR, HASELLE- T ORI TER - LR ELL
Twd. Bl HBb b coEHiEbhEd bl e FliltTs s o 25 FELLTRA,

calilr, HEHEAEDD 1 odBERTES LS CHET S C LR RN LEE AR
iz HAIEMED S Mo LI L oiied & L5 A REE FEERETHD 2 rp s

T, EEMEE KLl THREOLS KR S, ATRLAHEY Al — T A X S R RO S
wFIFPLTRHTRIS.

i— module sim,
t- public simmlate/1.

samulate(Go,End):- true | #{1)
altio.d), wizd
bl4,.BY, %(3)
e{h,C), FAC S
d(B,C,D), W(B}
e(E,C,E), wis)
f(D,E, End}. WwiT)
a{ok,End):- true | End = ok. %{B)
b{ok,End}:= true | End = ok. pAE:)
clok,End}:- true | End = ok. w10l

dick,ok, End):- true | End = ok. %(i1)
alok,ok,End):- true | End = ok. ¥%{12)
fi{ok,ok,End):— true | End ok. %({13)

HTH



40 AR 27 g &=z v EIREE

F— sim:simulate(ok ,End) |End. Wii4)
End=ok

Fe-—= (11, COWizlb—f0by 7 e-A0PPEH LIRS sinulate 2@ LAYy o7
BE NFy=T=ATH, HROELUREFFIRELTWS. T=—ARmRTIREMFE, ey T Al
FlRLAHTEg { dlrdFcETTiL L orLECTAbAE

o (Wjok ik EHLARS A TIES. P F RS CRTTEL Y2l
(2) s #oTre—2(8) BRBFEAT, FF1 2= 74— a v OhERER A DERT
bdook IDHRED.

CoT T (3 k) EEORE(D), (1N EFLTLLY. IR RERETH A OFENT L ok
KHELOPF- T LTS ffot, o —A (2) OFETIHKD 2T A Difidiok IKHEZ L, o—
A (3), (4) BECETEMAET S XL, FhbMECETINI I, b bhkwn.

i (i ma—nd PFORR(IN EATHAES. FEREN B - c o FofSREsE T
SR e e Lo

ceTi, A B e ST AOME RBLAWE HICTEH, chd KL oEEMEETE -
AELEANET o AETCR L.

4.5 EMERELERLEI0S S 40

Corh, FIESESEH LA ¥ XY s Yo Y2 afd Rt RFL, KK EEREYEEL
£ KLl oRRMAT e 7 A, FECHET L o0, TR D AOBHEREADSE
Wi, e 2T AN OEENLE T e X I v X FEENvA e X 3 LOoBRALFL S

UZ b EFRERERERAV-FHEEOER

KLl =R 590, ~v V=g F—va vIROFEEERI V2 tohif i h =20 %
FHF s EEHEw EFAMETHE LA Lsp 0RFMH o r S Lt HwBLTRE S,

t= module lisp.
;= public car/2,cdr/2,cons/3.

car{ [BiT],V):- true | V=4, wi1)
eari[l, Vi:- true | ¥=[]. %2y
cons{H,List,V):= true | V=[H[List]. 143]
7= lisp:ear(List,Result) |Result. el
Fobaw P5E.
= liap:eons(Var,[1,2,3] ,Result) |Result, YTy
Result=[Var,1,2,3] %ig)
?- lisp:cona(Varil,Var2 Result)|Result. Wwigd
Result=[VarilVar2]. Wl1o)
?- lisp:car(List Result) List=[1,2,3] |Result. %{11)
Result=1 w{12)

AFBTro Yo X SR BB, ERETINA S S X LUNME L Cnldhak. Lkl o—
AFELRCI N ATREROE AL, chERPETFETELS v C s TRbRS T
BE G

W, (6)mlsh= AMFFHLETLE, ~y Fazv gy —as vPFHRRLT IO T—1 0%
Ry, coBsly » Fes o5,



4.5 FEHEHERIERALE7 o8 5 L 41

(T DESET—AFRERT L, H-FRBOF 2z 7 wOTI—AREBCHTINEG. £
ORER, FEREY Reauls OfER (8) X SR | FHAER TSI AT 2 rERES.

(0) 2k S —a®FEHE &, (10} 0L 5 A EEAERNFREEEHN Varl CEB DX Var2 T35
LIH5EVAPCEED.

T (o s AT alFEHLE LARESREDESERETES S L LT, T2 car B
HEEFEREFOCEFTLTALS . 5, ¥l List XETEEREOT, ~» F2a=7 4 ¥ —¥x
wELHET S S IR R TREN List DEH VA tERES b~ Fa=F 4 r—2a YHBEHETS.

AP EXREBRTRERVEERSEHOEE
PEERNS S =R S IR S - S T b U RN Sl F R - R ¥

05 100 F TOERMERTCERL,
BB ETGRCEYFIB 0S54,

:= module furui.

i- public go/2.

go(Even,0dd):- true | pAS Y
generata (0 Numbers), izl
furui{Humbers ,Even, 0dd). %3]

generate(N Numbers):— N > 100 | Numbers=[J. ALY

generate (¥, Humbers): - § =<100 | WiE)
Humbarsz = [N|NewNumbers], Wil
Hi:= N+i,generate(N! MewNumbarz). W7
furuil( [E|T] ,Even,0dd)}:~ (H mod 2) =:= 0 | wiad
Even = [H|NewEvenl, nia})
furui(T,NewEven ,0dd). wiio)
furuif [H|T) ,Even,0dd):— (E mod 2} =:= 1 | wi11)
Odd = [H]|NewDdd], Wiz
furui(T,Evem, Newldd) . wi1z)
furui{[],Even,0dd):- true | Even=[],0dd=[]. PAG T

= (1) R e FTEELELOTERD, H=FETRALF 2+ LTwnEr rogd—a
BFFIAHA L, 4|8 Even & DAd KR EFATHO AL 10 EToERO 2 F2HNOT 2 R
T &,

T—A go EFFEHT L, FF 4 —#ETHY— A generate k furui TG hd, —a
generate HERFUEHLSE-T (e Il tvopgffotiisrThoTtrnd. ¥— il v #
W0 ELF& S5 @ o Cwd, Co=— i), Sl L B8+ 58 Nusbers k¥ = b B
TR LEH S,

Fhe, () Daf (13) TORMER furel $RELA I -0 EF B o2 e—ZdhTh )
H, Lmsru—FH, ~2 P27 44 —fayT |l FEMSMICOELF ) 2 itk ol 5.
B AN SN D O, (2) THEE LA S — 2 generate #1718 numbers O Y X | M AR
25 Bt BHREE—odlthiE s - furui B | 34 7 AHTERE

cmAF A e F Ak, KL TR T4 9 Al afcsd s,

Eh, generate P furul DL S EEBRTERELEE > TETI AT 7o tFER 7, 7o
+ 2 ORTHEORH Request i~ TF—FEFVED () T5¥Ex Y ALV FEERFT
g HFEE, B Resuest ¥ T FU =LA LML A FTowrrla bl —LRkEaATod T vy
FHEEDWwTH, mECCifL ( WH 5.
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HAR 227 45 —va vk FEIEEHE



B5E

7ot X

KLl o7e 77837 et A i EBAERI#EATOE TR AN IOFRFETHE. &7 0t
ARA = YFHWTHBLENCHEREDCWE EEBTCEFICB 3182, A »+—VHES
B0 T A v =00rhd COFpe—3dFER b —LEPFE KLl THIEFT
FEINZ. U AL car BREEHOS » =2 odr BEREEDS 2 v - PR ELYT. KLL °H
CTOAF I —aTE 7o 22K LEEE LT—20H T2 BN T W 2niBL Ty i3 iy
TECEMEn cnXshES eIy FEET AN AT e T AR LA BT,

Fraa -k, m loANR -4k n flOHAA ) —L L REREERO VO EL
CHRBILCLHTEE (H5.L)

n #& m A

51 FoxR

ARR T —bdhbd oy o= FEROMOAMRES R CEd, MUA T —Ahb i v v— P
WD bwso Aot 2ot 144 220835, KLL CRwT e+ 2 ERREAL ERB
(e T e R RbERIAEC) ERC > THEINE, FETFHELAE Y120 1 44 201K,
WEESANERECE LT3

AFeTH, BENE o e AOREYROMTD LTS,

51 not 7otz

not Fo+tRRE 2Rt LSl ARl o FeeavEbERD.

Ot _,'/r\\', In
- kJ’

B R2 not Feex

ANA LI =L Indbivet—0 0 38N Hakblot—=3 1%, Ave—31 ¥FHf-k6
0 FHAZ I LT T eeaThE (B 63).

1= module not.

;= public mot/2,

43



44 WHE Yox 2

5.3 not 7ok = ol

not{[], Out) :- true | Out = []. %i1)
not{[0IIn], Out) :- true | Out = [1/0u0t1], net(In, Cutl). %(2)
noti{{1]In], Out) := true | Out = [OJ0uti], mot{In, Outil). %(3)

not/2 HF 1 FIHEANA LY - ACE L SBHRENA LY -85, ZOLSKANA Y —
HHNA I —aEREAN A vt — Y ENLLTA v = VEEIA ) — L ~B Ty 7oA ®
—RiC T 4 AFTaeR Enh,

B (1) (AN P —aH8M 0 b AROMANIEREATWE, ChARY e 20RTHRONLE
EEH%SL, 7o X7 LoofSol#l BRI A2l il TwE AR I —Lthbh do4—3
0 BEWEBER HNA Y —ak Ay +—¥ 1 #ED, KONBoiANcMRMSPH LTS (8 (2).
ErANA Y — Ay 1 EWERSE b l—hicd s b= 0 &30, FLT
WoMEOE BICEMEE L2 (J (3). Cody+— S8t H-ThOHPFL LTS
OEEH, Toezo | v raviE s,

ANAPY ~ABHALLMTELTEAND A » =Sy B CnhniRolfilBrhTrnin
vt KLl o X T ANA ) —ABBLeREd A vt — VHECET, COT e+ ARER
FICTET (suspend) 4 6M5. T ORME IR L VS CoBBICOWTHIEICINT, BL<
et E

5.2 Rl

TFEI R e T 7 o oo & DX ETCA L. KLl 2w 7o+ 2o R
TR CFER LT YRR S, coPRREE Y- FROEFE A€ [T ofUEE L S —Aflog
HEEEHAIOCLRLAEW] LyARBSRGFZ c itk W EEXLE. colifffoTFoi— Pl
OEFTORFINT ST O E AT, Rl SRl e v RS SES T Omhb A |
DORIGER RS B CHEEE L AT OREA L AR E A AL

ETEE

RETHEN #— FoSEfTicaiEh T 316
SR - FoETe Rl o8
FlFLTVBE _EdELIA o

H— FHOEFE EA TR L a0 oo bt il s L w2 &, #— Fifos
TR 2 b, ik (P L Tw 2ins 288, £0 - ARR0EARHOMRED b
NOEFTTRTEHFEH 3, col5ERHEOEr TREE] 2 viBTiA«aTnaoT BN
OIS E & TR0l LSBT, FREGERCY L,

KEFoR CcodmirERE: BEFFBOLFIT L AXNLEERTS. ~» FIEC B w2 & 0B,
ThIedhF—8 MR L VBESEFSTCHEE e ChTEB ORISR Tw

AR CART o S ADQA Y THEL EHin.



5.9, W 45

5.2.1 ~vw FEIZRNhSEHK
oy FEOREMEAEREOHRE T ELE@bh .
Gl 5.1 (BEHE) % BT L oa BRATR Y b B RE-HERE.
WL S—A pla, B)
ErEd p(x. ¥) - tzue | ...
# 5.2 (RHEE) X KT Fboa HUAZR DL, integer(X) oI BT,

HuEFLIT—2 pla)
ek plXx) - integer(X) | ....

# 5.3 (R LE) A X B ORAFRESETTHTS. 4 2B ORI AL A% Ol ok
kb, AL - bEDEE A 0B BTRENE L2 .

HUEE L= pla, B)
fse® plX, %) :- true | ...

5.2.2 ~v FEIZBENDT S w2

5.4 (REEHER) T—Aof 188 a b~y PO 1 51 2 obB2iTbiE - OTHENTS.
EhviChH-<% % {b} PEAERE.

RuELF—a pla, {b))
it pla, ¥) :- true | ...

Fl 5.5 (RS = —a-0f | T {a) &ov FROE LTI OLBMTE bhE—THEnwDT
SHELT 5.

kE LA p({a}, {b}
fifE# pla, ¥} :- true | ...

¥ 5.6 (WETAE) A OMAMBEELECTONTE A OENRESALCSTEIOME 2 DEBSTT
Abiu, I 07 oA bR % 0B S BER AL 5.

MR LA plA, B)
WiE#E pla, L) - true | ...

5.2.3 ~v FEIZRNASBERF

F 5.7 (BRI ~» FEHOBEEE, TH DS a 2 o E ] s bl Ol BiRd
I bwashordd BUEFLT—ABIAKAETIOTCHIIL, ¥ CH b 25TAERS.

kLT pla, {b})
e pla, {Y}) - troe | ...,

Bl 5.8 (RHE F—-A08s 2 38 {b) L~ VROE 258 (<] oERTEbAR—TRI WD
THRETE.

BUKELT—2 pla, {b})
fEEg pla, {e}) = true | ...

# 5.9 (P2 B O E 5 ETONT 3. B OESHE ) TR | BR-<2 2 OB
FEb Yol ToERETE FRUAOBSRENRLES.

ML= pla, B)
g pla, {Y}) :- sTue | ...

R BERFC RO LNMIATES RS,
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5.3 stack FoEx

stack et L ANO e 2 TR I AMEEL L2 2 2 EHLTE (E 5.4). stack
FoeAe LA v+ pushiData) KL HF—F 2B TE, 4 v+~ Y pop(Data) XL HF—
EFRpE+TC 2HNTEE,

B 5.4: stack ¥t =

1= madule stack
1~ public stack/L.
stack(S) := true | stack(s, [I). nill

stack{[], _) :- true | trus. niz)
stack{ [push{Daza)|S], Stack) :- true | stack(S, [Datal|Stackl). ¥{3}
stack{ [pop(Data) |8], [ToplStack]) :- true |

Data = Top, stack(S, Stack). ni4)

stack Fw Rl 20T EEF. F1JIEAANZ Y —LORD, H2GEERE 2 DBE
FRET I AHBOLOTEREQIZ v TEHINTWE, T stack 7oz NEERCIEST .
stack 7o« ARFFH L stack(S) L X s ClEBE h, £F2 % » 7 ddncuied 2 (85 (1)

ANA PV —L2BbnB, AXRKHETTS (M (2) Av+—2 push(Data) DERL,
Data % A& o & bicHTr (8 (3)). A » =2 pop(Data) OEER 2 » F O—F LOTRE Top ¥
Data =77 A5 (0 (4)).

ZCTAye— 5 push(Data), pop(Data) &%, FREFEEW Data EJAL T, THEEEDK
BHc@ENTWI C L EEE LTE L, push(), pop() * v 5 RHE stack 7o 22T MS
BETELE, TOJIMK stack ety - YORNFCETETHIAOTES. thb
push(Data), pop(Data) QL G AEREFFLE A v £—Vor ki U A » +— 2 (incomplete
message] Eng,

Fle- A 5.1 (stack) 2% » ¥ mw it » £ —¥F| push(1), push(2), pop(X), pop{¥) %
EohROFTEEWRITRE
P= stack:etack([push(1), push(2), pep(X), pepi(Y)l) | X, Y.
call stack([push{1l), push{2), poplX}, popi(¥)1)
call stack([push(1i), push{2}, pop(X), popl(¥}1, [1)
call stack([push(1l), push(2), pep(X), pep(¥)], [11}
call stack{[pop{X), pep(Y)1, [2, 11)

call X = 2
call stack([pop(¥)l, [11)
call ¥ =1
call stack([], [J)
=2
¥=1
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5.4 queue FOER

FEF =2l h & LI FIFD @ gueue e+ 23 EFRLCHE. roF o+ g+l 1 AN
OF ez TR NEEE LT -2 BELT-E (J55)

Quen—S—
LIl

e
B 5.0 quens Fow =

t= module guene,
i= public gueuef1.

gquens(S) :- true | gqueune(S, T, T). ¥i1)
guene( [}, _, _J := trums | true. izl
queus( [enquene(Data) 5], Head, Tail) :- trus |

Tail = [DataiNewTaill, queus(S, Head, WewTaill. %(3)
quene( [dequene(Data) 5], Head, Tail) :- trae |
Head = [Data|NewHead], quena(S, NewHead, Taill. %i(4)

CORTFOF AR Fa—,FF) A b FHALTEHLTWE, T30 2 ) 2 QoS ~0
Fof w8 LROFG -~ v 2 it ) 2 PR HRTIEECR L Hid, chb 2 oo v e
Fhiefdo il 2 v kL LTI,

wE, M SEOEI RV rEELSE. COVAMR, SESE TRD, ToEHo n EoEES
Ay X XL, THD, TORICT A THE2ENTwE. 7hbb B = [X,, Xy, X,IT] T
B tOVAMCRENT E & T ORCEERARS Xy, Xa, ..., Npd—ooV 284, 2t H
ET b0 2 bns, D2 08B VA VRS20 (5, T) KL b#EFE L
ool g S

H
~ T

s L
Xy | - Xy | —f—-— x, Fglh

E 56 200 =) (8, T)

M. @MV 2L (H, T) OERRICERE X #MAx¥S3V 2 (NE, T) i FE = [XqlH] K©
Lh#bhs (E5.7).

Wi T HAEROBOEELE (H5.8). COBSMIVILF (H, T) ORBCER X,
PINE AT A F (B, NT) RVEEZ CbHUR S, EBRE, T-[X, | FT] £X 085643 (1M 5.8).
EOl ALY R R RE~mEEOENS, ol 2 kA TERE T 2 AR

ETCTT quene Fu X7 Ldifiitd s, TTRTICS -3 BEIMELTWS (# (1)
[ 5.10). ANAPI—&A XY Awv+-—% enquene(Data) TIVELS & (M (2)), Data H3H
U boiEREICINA (Tail = [Data|NewTaill), NewTail ¥ Fa-—-nFHLWERETE (quene(s,
Bead, KerTail)). AN= PV —L k04 54— 2 dequeue(Data) #EHELE (8 (3)), Data



48 I Foex

NH
~ il T
B,
’ Xn %%l :{1 ’ i i XE ] R R xu '__>"‘
¥H = [ Xy |H]

B 5.7 250 =+ (NE, T)

b

58T FE%

EHZY A ORI VE DAL (Head = [DatalNewHead]), WewHead %% -~ —o%iL\-ilL 42
(queue(5, NewHend, Taill),

FL—2 5.2 (queue) quene 7 ok 2IC A w4+ — 4] enqueua(l), engueue(2), dequene(X), degueue(Y)
PR ABOBTE S KB LTBrAETRE F A TECFHEHET S (M5.10). A +—
i enquene(1) ICX D a2 —DMBIC 1 HAD (E5.11) A 2w+ —2° enquene(2) L E DS 2 —
2 3A S 5.12). 27 dequena(X) XD Y Ic 1 230A X h 2 (1 5.13). dequeua(Y) % [Hiic
TiIC 2 ACA I3 (E5.14).
7~ quete:queue( [enguene(1), engueue(2), dequeue(X), dequena(¥}]) | X, Y.
call queune([enquene(i), enqueue(2), dequans(X), dequena(¥Y3])
call queue([enqueune(1), engueune(?), dequeua(X), dequeue (Y], T, T}
call T = [1iX¥T0]
call yueus([enquene(2), dequeune(X), dequeue(Y)], [1 IRTC], NTG)
call NTC = [Z2|NTi]
call queue([dequene(X), dequeue(Y)], [1, 2INT1], NT1)
call [1, 2INT1] = [X[HO]
call queus([dequeue(Y)], [2/8T1], FT1)
call [2|XT1] = [¥|Ei]
call guewe([], NT1, WT1)

N 1 "
II Xy ——‘—xz .——-—-I Xn j\"‘}{"“ .__E.

T= [Xnp INT]

P4 5.5: #5302 ¢ (H, NT)
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yae

= UNDEF

[ 5.10: = —DFAHE

T NTO

N\\\ﬁ T --qizli UNDEF

] T = [1]¥70]

501 & o —mdiEE (1)

T NTO ¥T1
N| 1 1 ._>. UNDEF
1 I NTO = [2]NT1]
1 2

5.12: & o — ks (2)

5.5 merge 70O04€RZ

merge FOEAME 2 AN 1 Ao TeER (K 5.15) THY, 220ANA I —LhbEEL
Ao e— PEFELBMCHIA L) - ACBHET I+ 2ThD, ROXjcERING.

:- module merge.
:— public merge/3.

merga([], Yz, Z5) :- true | ¥s = Zsz. %{1)

merge(Xs, [], Z3) :— true | Xs = Zs. iz
merge({ [X|%=s], ¥s, Zs8) :- true | Zs = [X|Zs1], merge(Xs, Y=, Z=1). %3
merge(Xs, [Yi¥s), Zs) :- true | Zs = [Y|Zs1], merge(ls, ¥s, Zs1). ALY

i
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HO KT1

\\ =
P ] e e
) ] [1, 2INT1] = [x|EO]
1 z
/’
X
B 5.13: & = —oiREE (3)
H1
Jrl.':L“*\x\‘~
[ i AN
1
\ l [C2iwTa] = [vim1]
o1 2
- !,’
X Y

B 5.14 %~ —oHRE (4)

i (1) 2 (2) BADZ VI —ao—FlIl ARSOLABIEE L<a 0, BLbATWE WA
DRPV-HEWNA Y — 25 EHE2% TS (B 5.16). i (3) & (4) RANA LT —a
Ay = VHEANEHFEOANTHY, Ay e—PORWEMICENA P T —4 (Z8) KA vv—3
rHALTwE.

merge S M EAHNSGETOT oL EES OEN - FEAEHIMA TR nEnE T L THE.  net,
stack, quene Vot ARWHON - FREHCEMT I 2 Lidhdok. ZTHENLT nergs 7o
AT, WAH, HANZR LY —AlCA s e—PBBeTWEES, 6 (3) & (4) oXr— PR
RBHF EoT, FLLrMERE AL RRHERENTHE (H 5.17). ok s hIEeEd dont
care FFEEEEE XPEE, Prolog Dede F b P o 2 RS T AR don’t know AR LIERLTWE,
ELL T don't care Hiffhrebmldilis &

FurAd@BOROARNA LY - L%, FhE@ T Yo R LEEY LAS LTS
HEHTHL, Beokhibo A e — Ukt LTS LA ¥l marge FeezpFfAihe.
OB nerge Fov2oAF P72 BRIAD (M 5.18). LFL, TO merge 7w
FILEFALCT e ARNEEAY LTwD b, merge Yot ZAAERICES L & b AR OIS %
ELTLES. 227 KLl THEADZ Y - A% 4 ofiRLns 27 A REr AR LTS, &
O ER BTN L BUAS merge 2FHTILMOL SR nerge A2 P =2 1 DD
merge -k 2T R L

b
P

is i X
- Yz

5.15: Merge
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o
_L(ﬁ/_ — L Ys  2s
St S -

Ya = Z=
5.6 & b T =4 o

[1, 2, ] [2 1

Zs ]'I — [1]Zs1]
[a, b, ] [a, b,... ]
[1, 2,... 1

[alZs1]
[b. 1

B 5.17: et

] 5.18: merge R o F7—2
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F6E

AF#RBEE R A

coETil, AMBETHEELANOEY YT 5 ASoRERMEOWIAT TR 4. RS CT 5,
RO CAEETTe P AFENLT PDSS STEW T RST L.

6.1 DO .—F
Do L~ FERATHRELD
B DO A= FoEF T,

1)
Do I=1,N
CALL FUNCTION{I)
ERD

(2
Do I=1,N.5
CALL FUNCTION(I)
END

Co2onDi0A—FrELEEC LT, KL TReThYsd, o Be b a bt Ba B
Wi (IR o b o FEET R,

6.2 EHERDHD
S2TOMEENSTEROIVZ b E5Z, TOBMNERNS 70 Foefelid L.

Ak [1,2,3 48] BEL0hAR, STOEROBNERN T, (5383152707 0 EEEK
X

SETH
T- ex:sigma([1,2,3,4,5] ,Sigma) [Sigma. (1)
Sigma=15 wz)
?- ex:sigma([10,-10,20,-20] ,5igma)|Sigma. wa)
Sigma=0 i)

T

6.3 UZXFEXEDOEATI
5ABANYX FOERERRCEAELS YOS S LERRTL,

53
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Uz b [1,2,2,4,5] s bkl roWERPINCE-<FL T, [5,4,2,2,1] #E+5L5 %
FurFLEREE L.

E1TF
7- ex:reversel[1,2,%,4,58] ,List)|List, Y1)
List=[5,4,3,2,1] %(2)
7- ax:reverzel [a,[b,c),d,e],List) |List. iz
List=[e,d,[b,c],a] w4l

T

6.4 220U ORE (append)
DR PEEL. TRABERELTIDIETET0F5 LEEREL,

Pz R [1,2] (3,4l %82 ELY S,
comaool & P REs LT, [1,2,3,4] 2T s AT o X 2 adElie). B, Prologm
#FREri-Twi e rsan, ot TRELI THEIR v TOEBER(ELCRL,

HiTH
P ﬁx:nppendf[‘l,i] ,[3,4] ,List) [List.

List=[1,2,3,4]
b

6.5 T4KEFvFEIEBNTHLS

Uz b fag, 6, -, &nl & ROFEXESHZETOIOETE., —OLHILEFET
FouFHFIERE, 7o HEF e FRSIEERTE IS S LR L.

a =1
a; = 1
8 = &g ptan g

B, WILEFITEETaEbE TR FALR T, BCERTOERTELDL S CE
b
EETH
7= fib:fib{10,X%}|X.
x=[1,1,2,3,5,8,13,21,34,55]

6.6 [HELAHAOMEOE S

AR TRAHSREOREE T A bR ok, Ll HBCHIENEEE-TW5
L h ARNEFA v ¢ E T, BABRrrERIR TR 54, PDss kT g v
Fodb@ahk7er?obBdi0r, CAFPBELLTLRAETCHE LAY o7 A
AWTGER M TALS, COY R FAR. BCER LE7 4 F -y FEFPESFICHE
HTsdoTRi,

;= module io_sample.
= public test/0.
test :- true | window:ereate{l0S,"sampla"), w1l
£ib{100,5), w2y
output (5,I05). Wizl
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output ([BIT] ,I05):~ true | I0S=[putt(H), nl|NIOS], ni4)
cutput(T,NIOS). %(E)
output([],108):= true | I0S=[getc{_}]. ALY

Ty A0SR crRFEDEWOT, HRELEWAI~= T [2] ¥ EFOE,

6.7 BEARIOS A

2 ondEr M N(M < N) BELbhEEE, M LOIRED N ETOBHFIEA I =42
e s ictElid 5 7 oo ad B,

6.8 A+ Y—LOER
HibheANA I —arbA—BERESTHRELEZA M) -2k Es e 27 4280 (B 6.1).

L1,a,z]f;;;;u,a,z.1.a]
. Nl

f.l: Tot=

6.9 FTAOHIIR
5 M N #5ibhics, tOMMN 2RO 70y 7408,



50

% 6 B AMESETHE



BTE

AFRREREOEE

7.1 DO A—F

Do A—TEBOTHRLD

DD A FOlERLL DT e X T AatRT.

(1) Do I=1,§
CALL FUNCTION(I)
END

1= module deo_loop.

1- public loop_1i/2.

loop 1(I ¥N):- I =< N |
I1:= I+1,
function(I),
loop_1(I1,K}.

locp 1(I,H):= I > K | true .

FERAE LA
7= do_losap:leoop_1(1,100).

(2) oo I=1,8,5
CALL FUNCTION(I)
END

:= module de_loop.

:— public loop 2/3.
loop_2(I,N,5):= I =< ¥ |
T1:= I+5,
functien(I),
loop L1(I1,H).

loop 2(I,N,_):=1I >N | trus .

WIRELE
?- do_loop:leop_1(1,100,2).

a7

wi1)
%e2)
w3
IC Y
%is)

%i1)
%w(2)
%3)
nia)
%(E)
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7.2 RHERDHD
LTOERNRTREDUX FESA. FOBNERLE Y0y SLtlit s,

V= b [1,2,3,4,60 5L 0NAR, £COoEROBHERST, 153852987 0y P A% K
k.

- module sigma.
public sigma/sZ.

sigmal [H|T],Sigma):~ true | A1)
sigma(T,H, Sigma), iz
sigma([H|T],Tmp,Sigma):- true | wiz)
NewTmp:=Tnp+H, nia)
sigmal(T,NewTmp,Sigma) . KB
eigma([], Tmp,Sigma):- true | el
Sigma = Tmp, wTh
EfTH

¥= ex:sigma([1,2,3,4,56],%igma) |Sigma. niel)
Sigma=16 wis)
?- ex:sigma((10,~10,20,-20] ,5igna)|Sigma. %10}
Sigma=0 %11}

-

7.3 URMEEQLEASEZ
GAGhEYZ FORKEPRCA<TFLE S 07 7 attlt L,

W2k [1,2,3,4,5] L b AR, coERdBciE-<Eic, [5.4,3,2,11 ¥EFTa 5%
Fu T Lt L,

:= module reverse.
:= public reaverse/Z,

reversel( [HIT] ,RList):- true | %(1)
rev(T, [H] ,RList). %(2)
TQV{EJ.TMP.ELISE}:— true | %(3)
RList=Tmp. “(a)
rev([H|T],Tnp,RList):= true | Y(5)
rev(T, [H|Tmpl,RList), ACY
FHTH
T- ex:reverse{[1,2,3,4,5] ,List)|Liat. %(T)
List=[5,4,3,2,1] Y(g)
?= px:reverse([a,[b,c],d,a] ,List)|Lict, gy
List=[a,d,[b,c],a] wi10)
-

7.4 2D0Y R FOES (append)

DOUVALESR, FRAGERSLTIDET3704 5088004,



70, 74 FFeFRFAEBATHIES 5y

Tabk[1,2] P34 52t L L
rooomd 2 P EEe LT, [1,2,3,4] $EETIIS AT e X I adEle )k, ik, Prolog®
B - CwEF eI Ak, T0FETHRELL ORI AN, FOBERYRCEL TR,

1= module append.
:= public append/3.

append{ [H|T],L,AL}:~ true | %L
AL=[H|¥AL], wiad
append(T,L,NAL). %3

append([],L,AL):= trua | AL=L. ALY

7- ex:append([1,2].[3,4],.List) |List. ()

List=[1,2,3,4] FAL

'_?_

k., ProlTiREkolseBiE8e88Sns, o FVa=zq45—vur0fFUELLilo
HEETE AL LS T a2 o T 2.

append([H|T],L, [H|NAL) ) := true | W)
append(T,L,NAL) . %(3)
append([],L,AL):— trus | ALsL. hid)

7.5 Ta4dFoFEINERNTHES

UR b [a,80, ,am] G AOFMEREERLTLOETD. ZOLS0BINET 4K
FoFRFIEFES 74 KT FRIIEERT S0 Y7 L etmlit .

a = 1
3'351

A = ap-gtag-)

Bl MEEREAEAET I ELR T Y FACEIOT, GICERTIERESLL L icd
£

t= module fib.

i- publie £ib/Z.

fibi{M,5):- true | fib(M,1,9,8). %1

tib{M,N1 ,N2,5):- ¥=:=0| s=[]. %z

fib{M,N1,H2,5):- H=0 | wead
N3:=N1+§2, FALY!
S5=[N3|Hs], #(B)
Hii=M+i, FAL:Y
fib({M1,N2, N3, NS). T

E
= fib:fib(10,X)|X.
%=[1,1,2,3,5,8,13,21,34,55]



a0 # 7 % ANEEnEoms

7.6 BE4EHITOoFFAL

2 OOEH M NM < N) figtbohiet®, M I0tEh N fToBFEar-AL
LTkl s/ n 2 LB,

i= module integer.
:= public generate/3.

generata(¥ N, IntS) :- true | Ints = [J.
Eanaratafﬂ,ﬂ, IntS) (- M < ¥ |

Ints = [M|Ints51],

Ml := K + 1,

generata(ML, ¥, IntS1).

1T
[ 7- integer:generatai(2,& X)|X.
¥ =[2,%3,4,6,6,7,8]

yes.

| 7=

77T &Rk Y—LDER

Firehf N2 bbb —REFETRELAER ) L8R P o2 L8R,

1= module stream.
:- public compact/Z.

compact([], Ys) :- true | Y = [].
compact([X|X=], ¥s)} :- true |

¥Ys = [X|¥s1],

filter(X, %s, Z8),

compact (Zs, Ys1),

filter(_, [J, Ye) :- trua | ¥a = [].
filter(K, [K|Xs], Ye) :- true | filter(K, Xs, ¥s).
filter({K, [X1Xs], ¥Ys} :- K %=X |

¥Ya = [X]1¥=1], filter({K, Xa, Yal}.

2550
| 7= stream:compact([1,2,3,4,5,4,3,2,11.Y}IY.
Y= [1,2,3,4,58]

yes.
| #-



TR, FTF|odE

b
e ) -
N/
v
... [ 3,
A
¥

Bl 7.1 7 AR

7.8 THO#ITR

61

B4 M N FESL bR AR, E0M MN R0 >yo¥ 7 LB,
FRInT<s #% 12 FOFAL, TRV I I prHAEFEFRTeCLLTS.

= modile matrix.
;- public multi/3.

multi{[],_, &B)} :- srue | AB = [J.

multif [ARow|A],B, AB) ;- true |
multifew(ARow, B, ABRow),
AB = [ABRow|AB1],
multi{fh, B, AEL).

multiRew(_, [[JI_], ABRow) :- true | ABRow = [J.
multifew{ARow, [BRow|B], ABRow) :- BRow = [J |
map{ [BRow |B], BCars, BCdrs),
innerPreduct{ARow, BCara, IP),
ABHow = [IP|ABREowi],
multiBou( ARow, BCOdrs, ABHewi).

innerProduct (V1,v2, IF) :- true |
innerProduct(V1,¥2, 0,IF).

innerPreduct([],[], IP,NIP) :- true | NIF := IP.
innerProduct([E1|Vi], [E2IV2], IP,NIP) :- true |
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IP1 := E1 # E2 + IP,
innerProduct(V1,V2, IF1,NIP).

map({[], XCars, XCérs) :- true | XCars = [], ¥Cdrs = [J.
map( [XiXs], XCars,XCdrs) :- true |
carCdr{X, XCar,K XCdr),
ICars = [fCar(XCarsi], XCdrs

map{¥s, %farsi Yldrsi).

[XCdr|XCdrs1],

carCdr([HIT], Car,fdr) :- true [ Car = H, Cdr = T,

ETE
| 7- matrix:multi([[1,2],[3,4],05,6]1,0[6,6,4],[2,2,11],0)1%.
¥ = [[212,9,8],[030,23,16],[48,37,261]

Yes.
| 7-
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F8E

7aotXFALLT0S S LE0

KLl Fe¥2 i v r/opBiit o+ 22l LAY o+ 23 V-2 3 BBLCY ey ? 0¥y
LS, AECHEESRA Y o2 3 B0 BB L7 o224 b7 — 23 BRT 2 P e 2T A
ELT, 7422 — 7 uX 7o b miliitiiEE o Y LAEED LS.

Bl S wdry—=rFOssa
A s P = O IARFICE T, YA L OESE . BHEFEOWTELTRE .,

;= module sort,
:= public guicksort/2.

guicksert{Xs, Ys) :- trme | gsort(Es, Ys, [J}. M1
gsort([], ¥Ys0, ¥si) :- true | ¥s0 = Ysi. %iz)

geert{[XlXsl, Ys0, Ys3) := true |
partition{Xs, X, S, L}, gsors(5, YsO, ¥Ysl),

¥Yai = [X1¥s2], gsortl{L, ¥s2, ¥s3). wias)
partition{[], P, 5, L} = true | 8 =[], L = [O. ni4)
partitien([XlXs], P, 5, L) := X < P |

5 = [X|50], partition(Xs, F, 50, L). F18:)]
partition{[X|Xs], P, S, L) := X >= P |

L = [XjL0], partition(¥s, P, 5, LO). %6

guicksort(Xs, ¥Ys)} REO U= Xs $HFILEREYs KiEF Yoy 241053 (F 5.1).

[1, 2,3]@[2, 1,3
7

B 8.1 quicksort e+ =

gesort(Xs, Y=0, Yai) HI#oV 2 Xs AL, BEREEESV 2+ (Ye0, ¥Ys1) TETFLO
THES. BEIC gsort ¥MFLERICHESY 2 tOoRRHETEIOC, BBIEE) R [ £#8A
LTV e odv (B (1)),

partition{¥Xs, P, 5, L) HE@V A}t Xs 28 P X0/ e wBolAF 5 & P ioEo
V2P L EGEETer7avhs (H 8.2, 8.3 i (4), (5), (6)).

i}



i FBIHE FoeaRFHHLL v X9 AR

1s

B.2: partition F o+

[1]

& ) [2,3,1,4] .
-— [3,4]

B 8.3 partition 7 o4 = 0AE

i (3) &, coFerFAr—FRELRESTHE. EFEOE-AVF [XIXs) X XD
hEWHHT=E SE X HEofol 2 e (partition(Xs, X, 5, L)), 5 & L +ERM
BRI T (gsort(5, ¥s0, Ysil}, gsort(l, ¥s2, ¥s3)). 7 wok2 gsort(S, Ysd, Ysi) &
gsort(L, ¥s2, Ys3) REwid®ioc!, HFCRTLCEE (Ys0, Ys1) & (Ys2, Ys3) %[
RPCER T & C A MTREIC RS, 495 1 DO =AYl = [X]¥s2] REESR X oloEd) x )
(Ys1, ¥Ys2) ##F&. CoOX5KHFlKEbLRLE 3 2OEET X+ (Ys0, Ys1), (¥s1, Ys2), (Ys2,
¥=3) i1, ¥s1 & Ye2 H0hFHichkd, B30 2+ (Y=0, ¥=3) 2+ (@ 8.4). ¢
haat (3) oETETRE.

B (3) BEDVALEFL 3 20F-A0HTHErESTWEWADTREL, ChbLE—
A partition LOEFTHFLELTwE v, CHRAN) Z rof¥: 080 = + oBF +HFic
HITFEo LW RETH S, partition(Xs, X, S, L) B 5 & L 2—8rrTihd, Xs OO
AHREDICHE Y, 5 F L B8 TR, BriomnTwd, 4, qaert 0 2 2o
L4, 5 & L oif—Rcl<iovihd, Eokhb 1 EET208 L vE@~2. —%h,
SEERSAM DL T, BIEFEHEC EHTES.

partition * gsort MOk qsort [lOHEF|KE LB 412, qeort OMFTH partition
OETOELIRSC L > THMEZEH 20 THE. geort K partition O&RF TV LA DL
thﬁmﬂhpuﬁhmnﬁiﬁﬁﬂfh&hﬁﬂﬂkEﬂ?h&E,¢mﬂﬂmkﬂ1pmt$§
FROETE. coljckll o), VA REETI oA LR P e e 2ofoomEt,
Ri7e X7 e lERLAwCiBbRE.

1< X )
4
|
¥a0 Y21 Y¥s2 ¥e3
gaert(s, Yad, ¥a1d || gqeort(L, Ye2, ¥s3)
[%vs2]

& 8.4: gsart(Xs, Ysi, Yal) ORE R0k

T—att R B RT3 LW
SUR OB T ORI LT R A e R
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8.2 BEKBMEBEINS S LA

FeeRiy tV—rEERCEIMNELLT, A PP OREREBMNEH o F AR L
s,

T 8.0 (REESEE) 2> 17— EICEATRIAOME(= A ) MEETHORTWER, £0
Lo 2 f (PGS BT A M ERLAERD S b 2 R hoBRTRAL.

flai, Bl 6.5 L5k s b7 —20lBS fa bfp ~OBHERHE [a, o, i, §, 1.
E. kK, o, p] T, 3AME 23 THE.

4 2 Fl
T 1 2
a 'b 'E .d
Bg A

B &b Faw +T=2=F

cofEoREaE B bhi¥A 54, o0 o0t v P72 2FHHLA 1 BEY
o B

HEFOERIFTEMNT 27 —200 —F. JEMETI LSl AREatl —AD 7 4R
Fold,

FlEte—SF LTHtON? 002 2 Y 5.

8.2.1 FTAIUXL

i bhkte b T—s D&/ — FEL o234 FEL, /- VHoOAse— BB oS
BT RS T

A=K, FRAbIold v e— 2@ L/ - FETOs R EERHSEACWE.
WHICEES~2 2 0 @2 v~ cpl0, ) BESGAICERED A v t— SEMBSI S .

Fh, &/ Fi, BCTORETITEERELE A » 2305 hoofsha 2 b & 2 0B 09
LTwnad. B LTwWEaa b co THT ([ 2 2,

A—F n #de+—37 cp(Cost, Path) ¥ SBLAF, #Cost HTORATRELTWE o=
Fofli ¢ EDE SR, ThETEHELTWAA L0 TTHL W coat, Path T2
Clicl, Shied<TofE —F o ~Ay+—3 cp(Cost + €', [nlPath]) #5635, %XL,
crRS=F o b= e ~@maabThd (M 87 ). —K, Cost B C L¥MLndh ¥
it Cost LD RBWES, Colet—YRBTHR, /—FRF4 LAV (HFDEELTRE
i C OFAELOERRECT AT LT ENT ).



B3 IR Yo+ ffLA S0 ¥ 3 LH

! & —Fit
i ] (oo, .) B4
1 1 ]
e |f E
4 2
PRt .'& .h

BEOAv+2—¥cp(0,[])

G BEIDA ye—

EOEGIE LTI TOd p b — Vg o E T R L AR R — Vi, ML R
Fho! - FEivtoREER:toa2 b ¥R LTwE.

MTHROLEELT, 22 V=2 kot To v v— JHER L AL L2535 A0, 3BIC
FEEAvFr—Ya—bd—F e 0 o FEO0E ChRE220ES I bE-TWE, 35/ —
FAld o= T8 Z@ LA SHIEMD/ —Fad o+ VR RLEOH, 2@ LA »+—YKEE
NEAS v FERMLTEIRATRE LA v+ —VIE2FTHEE. Thbt BHE AL 4> €—
2 ep(C, Py Sy, S)(8 BR) KELT (S, Sa e a— b #—%y b RS » F2FTEM), il n
Bosr +—YLERETIES 0 @0 A v €= ¥R 0] BOWHOENR S, S, 0, S BHWT
ep(Ci, P, Sicq, ) THEENE (M 89). ¥4, FELAA» t—UdHBIS28SH, 2l v 5%
LD, A4 FEHALERE, R v F BT I 20RM S,_,, 5 #2=v 7475 (H8.10). o
ISl T, REMEMICETONEBTD A v t— Y024 3y FO—FET F LAY CREE LT
b, 45— HoRMBPHME L AR, RT0MT Lkc s tmdc trcEs ([8.11).

8.2.2 oFF.A
B2l Tasl dATB~ /e 7o FL L TikenfiaT oy FA0HE.

R AR AR RS VR R S

* node process %

A S A A AN Y e e

A

% nede(In, Outs, Cout, ¢,P, End, RO-E, Cz, N)

%

% In s AR D=2

% Outs B v B RN -

4 c P WEE TR T AMESE S boRho A b

i P : 2RFC @FE

b End e pt—Fy L TFY

% RO-R ; BIRFEIED) A

% Cs ¢ Outs KD &0@=A ol =)

% ] 2 S — FoEan

"

nedel [cp(Cost, Path, TO-T)|In], Outs, C,P, End, RO-R, Cs, N) :-
Cost »= C |
TO = T,

nede{In, Quts, C,P, End, RHO-R, C=, N), Wiy



B2 R o L i3]

®;
F ot
cp( 8, [ 1,e,a])
G —o.
I:gl[b:a"I} 2
ey o o
I
9
Aak—=i
el epl 9, [[ 0.6, e,a])
® .5
LR % Wi Auwt—¥
(B, [ i ea]) ep( 10, [f,j.1,e,a])
P o

A=FIEowg, 229 O [boa] (MBS a ALASECOBE (o b [) 3L T18) %
ARECOMBNE LTBSLCWER, dve—Y epl &, [0, 2. 8] ) $SELABEORE
HLoHMLAMEO AL M BERCTE 0T, 22 8 B (e e | BRNTICEEL,

S=Fegndvk—Vep(8+] [ i ea]), F=Fbadse— ep{ 842, [1, ], e, oa]) $ME,

B &7 #arhm A o +—
So Sa

Bl BB ra—ht—Fw (1)

node([ep(Cost, Path, T0O-T)iIn], Outs, C,P, End, RO-R, Cs, N) :-

Cost < C |
send_cp(Outs, Cs, Cost, [N|Pathl, TO-T, NewOuts},
node(In, NewOuts, Cost, Path, End, RO-R, Cs, ¥). ez

node(_, Outs, C,P, end, RO-R, _,H} :- true |
R0 = [N-C-PIR],

closaluts(Outs). (3
send_cp(l], _,_, ., TO-T, NewDute) :- true | TO = T, NewDuts = []. *(4)
send_cp([Out|Outs], [CICs], Cost, NewPath, TO-T, WewDuta) :— truas |

NeuCost := Cost+C,

Out = [ep(NewCost, NewPath, TO-T1)|Ouzi],
Newluts = [Outi|NewOutai],
sand_cp(Outs, Cs, Cost, NewPath, Ti-T, Newlutsl). Y5}

closeOuts{[1} :- true | true. His)



TO0 EEE Yo+ dHHLAE o2 AH

Sy /__\(51 & Snai Sn
N

B R0 o= b= b (2]
Sp et S Sica & Sao S

ORG! O G
| CP | [ CP ) CP -
\.\_\___'__f' .\‘_\__'_,.-{

Se s, 5,

Py

B8l a—FH—F» } (3)

closeluts( [Out |Outs] )} :- true | Out = [}, closeluts(Duts). nied

Apr—FKCEER ST X b (Cost) 8 HAOETwEaZ b () HEtols, vn— F#—
Fo bDAA 2 FEOHT(TO-T), Ao J%ETE (M (1) =4 v e—YREELEaz b
HamdfoTwa a2 P X003 nEE ([ (2), v b LIEEEET, Lo P EEWEEHA
% (node{In, NewDuts, Cost, Path, End, RO-R, Cs, N}).

Z LT, + 2 (Path) K BGOMNT M0 (N |Path]) L&D/ —FEEDO= 2 P &ML
Fe A ks CRDEE (E(5)). oL b—F o HHORPE (T1) #EcdET s,

EnFaXIabfneE: Eitdrblostod~0RRBERY RS c TR S [ 812
oo s IER LT RS L D LA 5

bestPath(Anewer) :- true |
node{ [ep(0, [],end-End) [ATn] ,ADuts, 99999, _,End,Answer-Answerl, ACs,a),
merga(AIni ,AIn2 ATn),
ADuts = [BIni,DInt],ace = [7,4],
node{BIn,B0uts, #9989, _,End, Answeri-Answer?,BCs,b),

end = 5y 5 hr e B
\\\f__
CP Qﬁf - CP
— ¥
end = 5'.3 .“?u = .‘.;1 .‘5'1 = -5'3 T Sn.-l = Sn
4
end = 5,

Al rm— bd—Fw b (1)
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E £.12: FiE

merge {BInl,BIn2,EIn0) f|l-E|'.r5raI:E:I'.rl.l:ﬁ,fE:l'.rl.:i,.EI].'L:I' '

B0uts = [AIn1,Clni,EInil,BCs = [7,1,2],
node(CIn,Cluts , #9895, _,End,Answer2-hnswer3d CCs,c),

merge{CInl,CIn2,CIn),

COuts = [BIn2,FInil.CCs = [1,4],
node{DIn,D0uts,$9259,_,End,Answer?-Answer4,DCs,.d).

merge(DInl,DIn2,DIn),

pouts = [AInZ,GInll,DCs = [4,2],
node(EIn,EDuts , 59909,  End, Answerd—-iAnswert,ECs.a),

merge(EIni ,EIn2,EIn0) ,merge(EIn0,EIn3, EIn},

Eluts = [BIn3,FIn2 HIni] ECs = [2,1,1],
node{FIn FOute, 99888, _,End, Answer5-Answert ,FCs,f),

merge (FIni,FInZ FIn},

FOuts = [CIn2,EIn2].Fis = [4,1],
nede{GIn,0uts, 95888, _,End,AnswerS-AnswerV,00s,8),

merEe{EIn‘l,GInz,GIn} .

Goets = [DIn2, HIn2],GCs = [2,1],
node (HIn,HOuts,3958%, _ End,&nswer?-[],HCs,h),

merga(HInl, HIn2,HIn},

Wouts = [EIn3,GIn2},HCs = [1,1].

71

bestPath cOEIL, * o FT—F OEE AT rNECEDS. £2T, 2 -2 OFE
a5 —2 L LTHLEr node Freddd s PV -2 REET I T I LLERTE LENTS

L ARz cToBERATRA WO TR W, WIS D RELESLTIL W
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B9E

ENDEIR

KLl =, ¥ — VECEH LA S 80 1 98BI AS. thie l DESGFyiERn2 L,
- FRICE 5 RELA RO — FREEICEON 3. AWOR N HEANEEOMEET 5. ¥
LT, #— FEEBER LA TT (T 3200 otherwise SfE L, W CBLBEE 0240
@ alternatively BiEERE 5.

9.1 H— FO#A&KRE

KLl o@bAsmddfet, £7 0 8 & — rRAcSE bind, #7 4 A REo B4R 7 —
FOEREFT— £ oliETd b H— FHERAARTEE ) >HLERRO OO 72 FcHnbh S,
CCLTRT— PRAEALRECEE T 0wt ts, #F 4 SAMAARBCowTREE TS
e ﬁiﬁ@#uﬂ{tﬁﬁ?ﬁv;n?hiﬂﬁﬁﬁﬂﬁ:m:

H— FREAF 4 HOEST A D=2 LR EEREHF s MR EFIRTE oL, HF—F
BHELA~OFXET TRV ETHS. LR TET 4 e EaT, #— FifioRisoElE
FEILDCEMMAEDIC VB I oTEEMNAETRE

BIMOE—F HiRoFHAOEROFDICEEOCTINOE— VLW THRT L. SIoE— FICkA
N8RS o 2 MR I DToMHCEWT, B0 8ic oowTwg 5B NG 5, o
N g AN &R

AN COUEESS T - A CHAMRILT 3 0 L EETRNOLERHTEELD.
HASIM EFTCL ) CoSIMEBEF—Fiea=77{ EhE.

AN | rdEroRHt t oA BEoETERE L, BN b T F cBEL S RAReETE
RS LA ES b eF— a7 74 &,

9.1.1 EFk:E

BRI 5 T wRICEAT & 7 — ViR 5.
atom{Atom) htom DERT FATHD.
integer(Integer) Intager ORREMTHRE.

list(List) List BRI 2 p T3 3. o PRELAVRE AR o), O RT AR T
list{[1) k5@ L, atom([]) HAEWHT LT ETHE.

ol (ES ORTFATHS.

IS LAY oA TRENL AL LB E LRI LR VDT, BRRERE IEEESR LT L
ERC BEFECREIERS 8 F 2 R

T3
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HpEEL =2 p(0)
i plx) - atem(X) [ ...

B 9.2 (58) O B2 LTHEN

WrELT—a plO)
EiEd p(x) :- list(X) | ..

string(String, "Size, “ElementSize) String OHEKE A FY vk Y, Borf il Size B
F44 Al ElementSize TH &,

@il 9.3 (FEE)) “ghe" HEES /X8 ¥ tOA I v VOl 513 PR ERES £ B &
HigElbEh b

MEE L T—a  pl“ghe")
ik p(x) ;- string(X, S, ES) | ...

Fl 9.4 (%B) "ghe" D4 Xik 3 ROTHENT L.

HEELT—A  p("ghc"}
giEsE p(x) :- string(X, 2, 8) | ...

vector{Vector, “Size) Vector MEIR-<7 2Tk D o4 Tl Size TH L.

9.5 (FE) s 3 MEE{kEh A

UYL —2 p({K, L, ONE})
Eim# plx) - vector(X, 8) ! ...

Fi 0.1 (k) AMNE P —AFEATA—ATORE AN ) - LD 4 - UOBTHE
FOE 2 T 3 s = O L S ab- T

1— module type.
1= public check/Z.

check([], Dut) :- true | Out = [O.
check( [MIn], Out) :- atom(M) |

out = [atomlOuti], check(In, Duti}.
eheck( [M|In), Tut) :- integer(M} |

Out = [integer |Outl], check(In, Outl}.
check( [MlInl, Out) :- string(M, _, _) |

Out = [string)Ousi], check(In, Outi).
check{[M|In], Dot) :- lisc(M) |

Dut = [list|Out1]), check(In, Outi).
check{ [M|In], Dut} :- vector(M, _) |

put = [veetor|Outil, check(In, Outi}.

HITH
| 7- vype:check([1, a,*ds™, {&, B}, X) [X.
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L = [integer, atom, strimg, vector]

yes.
| #-

ERm SRR, AS (s E o ichE L, AT LA IS EEoBic X B
Thinseled-4 2 i — FRARSECH oA ©Officfliic X HFEehd 5800 wait(X) 3 5. coififk
¥ AR EL LRI L, TN RS SRR T,

# 0.6 (FPIF) X ARBEIRSET(N = a AETEAIIT) BT S,

MEEA L= —A plX), ..., X =8, ..
fiEdE  p(X) - wait(X) | ...
9.1.2 WHLEE
MOF PR X B SRS Lok ¥ ik, SIHBEEE A5, chRFoLs b
PED,

X<y < ¥

> ¥ Y < X AL,

=< ¥ 1<y

»= ¥ Y= X FFAL.

== ¥ LY HECHDETES,
=¥ LY HBSEoRTRI

FlE 9.2 (RS Sibikefinl 2 rdhbikofitkns Fersa

HOoMH O MM

i~ module integer.
:= public max/2.

max{ [Int|IntegerList], MaxInteger) :- true |
max{Integerlist, Int, MaxInteger).

max({{}, Cand, Max) :- true | Max = Cand.
max({{I|Is], Cand, Max) :— I =< Cand | max{(Is, Cand, Max).
max({I|Is], Cand, Max) :- I »= Cand | max{Iz, I, Max).

SEFT A
| ?- integer:max([2, 6,8, 2,51, X) | 1.
¥r=0

yes.
| 2=

6.2 Otherwise

otherwise HEES B { AN OBicTh D, HoH— VEEFHINE T soCfnbh s, @EdA
Fli Tl =2 not o422 ELTAE,

= module not.
= public not/2.
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not([1, Out) := true | Out = [J. i1l
ast([01In], Out) := true | Out = [1|0uti], not(In, Cuti). w2
not{{1iTn], Out} :=- true | Out = [O[Cuti], not{In, Outl). P Y

ALy 2 Tueac 0, 1 BROEEEL LI RETHEL I 2B (1), (2), (3) ofi—
FapThl L clgw not For el Lo LES. 2000, 1 HAOREEXRRLTH
PRET I LicT . ThicEEKOL S EETAhER .

not([M|In], Out) :- M =\= 0,.M == 1 | net(Im, Out). nidy

B (&) B, 8 (1), (2), (3) o= FEETRMLTLE-AROLETHE. coXd s v
Binb K== 0, Mz 109K ERbH— FREOTFETE (0, FELboTHE. BiNHL
ErhE IbTes rors S KL TREOLS K otherwise. #HwWTEB C b¥TE L

net([], Out) :- true | OQut = []. %1}
net([0)In], Out) :~ troe | Out = [1|0uti], not{In, Outl). h(z)
not{[1In], Dut) :- true | Out = [0|Outi], not(In, Outi). wizd
otherwise.

not{[M[Inl, Out) :- true | net{iImn, Dut). ni4ry

otherwise. E i oME®Hd C 2T | 2ofBoRcliES c 2 LAETE D, B
Totherwise, SR Ed i kMo #— VXS THEM L Thi, otherwize, H@EOEOo N - VR E L
L] Pt vkl otherwise, OEIOE & EORLEMAETE A2 L,

0.3 Alternatively

alternatively R CEEREE DN 240 0RE Ko S 2MEAELH Y o rsLdEL
5.

i= module arithmetic.
;= public compute/Z.

compute(X, Z) :- integer(X) | T := XK. w1
compute(X+¥, Z} :- true |

compute{X, Xi), compute(¥, Y1},

Z =M1+ Y1 w2
compute(X-Y, Z} := true |

compute{X, X1}, cempute(¥, Y1},

Z = X1 - ¥1. %3
compete(X=Y, Z) - true |

computﬂ{x, X1}, numput&{?, Y1),

Z:=1X1 %Y1, w4l
compute(X/Y, I} :- true |

compute(X, X1}, compute(¥Y, ¥1),

2= X1/ Y1, H(s}

compute/2 B | 4| BB LAY LE 2 Sl T Y u X F LB BE (Mi(4) 0B8 X,
Y O HESRE X, Y1 oFbhdhMiThdckilfdind, — oM BT E e TeREERE 0
LT, TOLSCE(4) $BMERAILEDLSCESD,

TEREwA a7 e P AOERENEO T e X FAOERLIES. BT o TATH T BAOS s e - VERASEE
Hois, LoFor P LATRIOLS RIS T R @47 ST B,

foompute DI EHY, I-F A M DY, I-Y A otd o v b RBELTE. KL TRThbH2yE [+, X, T}, {-,
L, Y} EFLTHE,




03 ALTEHENATIVELY i

compute{£*¥, Z) = true [
compute(X, X1}, compute(Y, Y1),
multiwaiti(Xl, Yi, ).

multiwait{0, ¥, Z) :- *rue | T := 0.
multiwait(X, 0, Z) :- true | T := 0.
multiwait(E, ¥, Z) = X == 0, Y == 0 | 2 ;= X * ¥,

multivait/d TEEREHOS | SOHMERO -5 0 2500, 50 EBE+H4Feli b
HERRO 2. 2o o ERRkeclbdish, ToHERRERTORE, 220 raL s
?EE%. Eﬂmp'.!';e(l,, X1l, {:Dmpu‘r.el:‘t' I P fpﬂs—ﬁﬂﬂﬁﬁtﬂﬁﬁ‘ﬂ:&i TEGECFER
$ ECTREGBORIC, HOREERSN 0 EShokBATE S — OSSR T IR EABKE
TR ERG LA EERLE

i~ module arithmetic,
i- public compute/Z,

compute{X, I} :- true | compute(X, Z, Stop). i)

compute(X, Z, stop} :- true | true. sl

compute(X, Z, Stop) :- integer(X) | I := I, Wia)

compute{X+¥, Z, Stop) := true | subcompute(add, X, ¥, 2, Stop). wia)

compute(X-¥, Z, Step) :- true | subcompute(subtract, X, ¥, Z, Stop). %(B)

compute(X+Y, Z, Stop) :- true | subcompute(multiply, X, ¥, Z, Stop). %i6)
|

compute(X/Y, Z, Stop) :- true | subcompute(divide, X, ¥, Z, Stop). BT

subcompute{Op, X, ¥, 2, Stop) :- true |
compute(X, X1, NewStop), computel¥, ¥1, HawStop),

waltSubcompute(Op, X1, ¥Yi, 2, Stop, WewStop). ni{g}
waitSubcompute(Op, X. Y, Z, stop, NStop) :- true | NStop = stop. wial
waitSubcomputel(add, X, Y, Z, Stop, NStop) :- integer(X), integexr(¥) |

Z:i=X+Y. %(10)
waitSubcompute{subtract, X, ¥, Z, Stop, NStep) :- integer(X), integer(Y) |

Z:=%-Y. %11
waitSubcompute(divide, X, Y, Z, Stop, NStop) :- integer(X), integer(Y) |

Z:=X /7. %1z}
waitSubcompute{multiply, ©, Y, Z, Stop, NStop) :- true |

NStop = step, 2 := 0, 4(13)
waitSubcompute(multiply, X, 0, Z, Stop, NStop) :- true |

Bitop = stop, 2 := 0. ni14)
waitSubcompute(multiply, X, ¥, Z, Stop, NStop) :- X =\=0, ¥ =\= 0 |

Z iz X =¥, %iis})

RESMa—HONBRER 0 TRIC L E, 45— HOFMEFN L TnE compute IKHIb 4 5
RGICEHN Stop B bRE —HOHRKERE ) TBIC LERl-eBE, 0T 22 5—Hic
HbANE (H(13)(14). BLTEOC LMEHEI NS EFHEFRT (M (2) L b, *bicl 702
7 LClE (M (9) LD E.

LOFeXFaT @(2) & (3~7) - PSRt w 2% (2) & (3)~(T) DT
NPDH - VORLGSEHT e HEHEHE, 20l 2B ELbOMERRT 200, HRENTH -
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Foo LAdioT, compute/3 KEHEMTLCLR-C LML ERTWT &, §(2) ABERTC/RD
HiZAENED BT LS5 vaitSubcompute/8 THEBAZ LHEWLIL, ol cllonAR
RoEmics DR, oM BACRR L TR L WS, alternatively 2w 3.

:= module ar:thmetic.
i- pibliec compubte/2.

corpute(X, I} := true | compute(X, Z, Stop). %t
compute(X, Z, stop) :- true | true. w2y
alternatively.

compute(X, Z, S5top) :- integer(X) | Z := X. uis)
compute(X+Y, I, Stop) :- true | subcempute(add, X, ¥, Z, Stop). w4
compute(X-¥, Z, Stop) :- true | subcompute(subtract, X, ¥, Z, Stop). ¥i{g)
compute{X+Y, Z, Stop) :- true | subcempute(multiply, X, Y, Z, Stop). F )]
compute(X/Y, %, Stop) :- true | subcompute(divide, X, Y, Z, Stop). YT

subcompute (Op, X, ¥, I, Stop) :- true |
compute(X, Xi, NewStop}, compute(Y, Y1, NewStop),

waitSubcompute(Op, X1, Y1, Z, Stop, NewStop). wie)
waitSubcompute(0p, X, Y, Z, stop, NStop) := true | NStep = stop. nig)
alternatively.
waitSubcompute(add, X, ¥, Z, Step, NStop) :- integer(X), integer(Y) |

Z =X+ w10y
waitSubcempute(subtract, X, Y, Z, Stop, NStop) :- integer(X), integer(Y) |

Z:=X-Y. h(11)
waitSubcompute(divide, X, ¥, Z, Step, FStop) :- integer(X), integer(Y) |

Z:=X/Y. waa
waitSubcompute(multiply, 0, ¥, 2, Stop, NStop) :— true |

¥Stop = stop, Z := Q, %(13)
vaitSubcompute{multiply, X, 0, Z, Stop, N5top) :- true |

NStop = stop, Z := 0. Wi14)
waitSubcompute(multiply, X, ¥, Z, Stop, NStop) :- X =\=0, ¥ =\= 0 |

2 =X+ ¥, %(18)

alternatively. REFEH & ORMICEHC 2 LHTF, 1 DOBFERCHNBE < - & v TRETCLE. &
RﬂFﬂﬁmﬁmﬂ—FﬁﬁE?&Ctﬁ%hﬂfhf,%hbﬂ¢ﬁﬂﬁmmhmtﬂmtihhf
WEMTE LIRIC RN T wEEIE B 5SS B, alternatively. Bl BT o ERNT S,
thﬁtthE,MMHm&tﬁafahmmhﬂyExh.fﬂf?&ﬂﬂﬂmxﬁﬂtbbuh
alternatively & T Ol ol b EENCERNLTE L] L LBRE~Da iy | LELD
Ly ozt

‘Htfbet -S04 PE £ 22808 PE TS ST TLES L2425, FAM, Stop = stop % PE,
TELERFE) i compute/3 B3ITIRES LT AW EELTI L, Stop & stop KRKILE LA L Lat PE; BT
HEEZRLT, W1 SIM5 XY ©HEC L8 PE, ATRR T3 @8, @ (2) #BRIATCE (1) +ARTE04 Lk
b,



& 10 ¥

HHIAR T — 5 BIDRE

H#TR KL 0F — 7R A BB 0w Tl 8. ChbORBRIECFF 4 AR -
LTHAESH TWE. B L CREeEL S o BifEE, < 52 bV v XML THRF—#
OUEEE, BEOERCEEIRL L oY CboRBERED. T, A LY — A0EHEINIC
A bR ZHEALD merge OBEBEKE DWW LAY T,

LITF#ERA»RBEOMECk-T Kok s bk HEA-2.

vector(X, "Size) :: g
t 1
WFH LTS Acat FTRE & 0T

AL ATRE A BET ¢ TRl N — FEEoLTICETE 2 REYEHL, B CRAEHEF s ool
LAREA BAECHE. 6B ¥ — VL A7 4 WLl RETd & £ & 2 ¥kT 3.

10,1 BEERH

KLl oRBVE 8 LoEER' Ao el Tv 2 BEER chind®R, v 1 RARE, -7
FEEEL, ChORN— FBEF S bcdBE3.

10.1.1  HssRERER

=L+ ¥ IHXY Y EWAAbDTHE.
=k - ¥ Zi kY FE|nkdboTi s,
L=y IHX LY ¥EHELOTES.
=X /Y 2L EY CHAWTHRD,

2 X mod ¥ ZRIXIFYTEHESEITRE,

10.1.2 Ev FHEER

= XM Y IRIEYSEYy FOREEHETCRHD.

= AN Y THIEYEYs roREnTRS
Lxor ¥ ZHIEYEY:oiMoRERNTEL
= A XD IRIDEYy PERELAGOTHRE.

B3 B OB P2 P
[

B b ot
W

10.1.3 <7 FER

7 b (FORY) B0 R3] DT oo A Hhbl bk
=X < ¥ ZRIFYYebEL7RLEYDTHRE,
=LY IRIFYE» PARLFZFLAELAOTRD.

THER I Ve TNEEE IR TR,
*PDSS TRA—- T e—HRY I, Multi-PSL VI PRI - Ta=R= FECRLE, #F 0 THAN AT,

TG
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Blbobod=roctd b @liilmol s iIcBEEAD.
Z:=X4Y= add{x,':',z}
10.2 = b V—LEE

AFETR 22 2 AR ~—Cx (MDD 2FALTI AN—Yr RT3 M 102055 1C
A5

xl

zs rr’r'_"l\ff
— M
\‘_,A X2

= 10.1: 2 AA~=—¢

—HHC, 2 AT Ve T n Al —Yr LIS ETELE 2 AN —Yedin-] BB
3 KLLOFuX3 L0zt V- AL L2 7o+ AMGENEANAEED 1 22 haTab 1 A
Do VDB L A2 LS HRBE 2 AT Yy Lbhknt 2 A= did
HERATLT: - oMo Bt 52 5

X1
e u
Zs f/;Y N X2

B 102 3 Afw—a

KLl TRZ0ESCHALOSI - Uy 2 RE LTV (E 103) #A3o=— 2 B 1
ANow—y b Lok@lan s (B104)

merge(In, Out} :: B
AR D= - P B tEgrd 4,

FLT, COANKCA ) =L THECS P 2%a=? 7 A TELLIC T, T~ SRS A
NEPV— LT e B AN =V e LBETEE (M 105)

10.3: #ANw— P

roXielarofth i A dasr s /7200l == YA NSRS CHSH
EHTEL(EI06). 2 ) —akMLECR 0 #a=7r A THIZEW(E 107). £/, AHA b
V=i Tl NI & merge RIEH2 1V —ARBCETTE (H108).



W3, & k1w ¥ (TR g g1

Out In

merge(In,Out)

B 104 BAR<— 4 (1)

. Ow !ﬁw In = Z
N/ In2

In = {Inl,In2}

Inl

Tnl
. Ot In2
Ind

1

=
-n"—“‘-\]
o
=

I}
%

In = {Inl,In2,Ini}

5 10.5: Eirdv—Fx (2)

10.3 R b YUY (XFF) B

APy PERE 0 HMEOMAEY » VEICEHIALIF -2 OFTHE FEF-~OT 2 AL~
CEEMNTHTTE L. 722 b L " (707 4= 1) O = A2 EHL PDSS o ASCII = — P&
BeK Ll B sy boa b v, MultbkPSI V2 TR IS o= KO 1 Eo bR P U > AT,
AvF o rARted Svrih,

10.3.1  4£5%

new.string! "String, Size, ElemementSize) :: B

IR+ 4 2 ElementSize ¥ v FDFEX Size MR } J > String ¥ 4. S EBL SRR
0 CEREERD ([ 108).

10.3.2 BEROSHRUER
HEEOEHNL string element EWE set string.element THFHILE.

T e L PDEE R 1 2o FELL 32 Ep pLUF, Multi-DSI V2 tH 1,816,392 ¥y baINEE R,

Inl Iml
Out (" . Out In3
In2 Ind

In? = {Ind Ind}

10.6: A~ — ¥ (3)
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Inl Inl
Out i M j _In2 _, Out M
~*_ Ind — In3

In2 = ]

B 10.7: #liAA~— 2 [4)

Inl
o, _f'H
Out (x{ - Out M)_ Inl
In2 _ .

In2 =[]

Il Ini:f}

Dul:[l

108 ==+ mfET

string element(String, Pozition, "Element) :: G

A b U ¥ String O Position SMA BN LT Elament =7 7445 {4 10.10).

string-element{String, Position, “Element, “HewString) :: B

P Iy String ©OF Position PIETEE L LT Flement L2277 453 L3 String %
WewString a=7 {3 & (& 10.11).

set_string.element (String, Popition, NewElement, "NewString) :: B

A b ¥ String OF Position FEOTHET NewElement CBIME A X U v KL
WewString &-+=7 r ¥ & (@ 10.12). NewElamant ¢ String OFX 4 bl 4 LI IR
3 (S

String

- 1]

n
0
0

new_string(String, S, BES) |

B 10.9: & b Y XadErk
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String String
1] n
Ep Eq
Element
. : enk
E; e EI E;
En oy
string-element{String, I, Element)
B 10.10: = Y ¥ 7 OBEROBEH (1)
NewString
String String
T = G
| - n
F.-'n EEI
: Element
. ™
B = E; £
Efl-l | Equoy

string.clememnt{String, [, Element, NewString)

B 1011 =+ V¥ 7Y OBEROER (2)

set.atring. element(String, Pesition, NewElemont, "HewString) Rl Ao v fal = String
L Position HEOERLHEBI R L) » PEWAKEEL NewString La=7 74735 Lk#oT
L ORBOEFICH, String D44 THOFRIHGEEL S CEICE S, LA L, § LTTO String &
bIERREEINEWE WS L RS asTindul, String FHEMEEF L T NewString 2a2=77rf L
T Iw (B 10.13). String & set_string element/4 BIATEE IR Twhine 2% KL AAFEE
HdhoTwbiEat, ok 5iC String ¥ EEEFST L. Co ki ik cofSoEThe, 20T
TE3. string element/4 214 S| HTHI0R TEHY 1 0Tk I tviEliBokboloT

b5,
P 10.1 (= 1V » Zoiks) 2 0o x b ) v PR WEET 5 S0y 9L

= module string.
i~ public append/3.

append(5tri,Str2, Str) :- string(Stri, 51, SE}, string(Ser2, 52, sSE) | %(1)
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String String NewString
T - T -
] n n ]
Ey Eq Fa
j—: = Ei E
E .F.-‘q 1 Eu— 1 oo 1

:"\iewEI-;InL'nL

-

satstringelerment(String, T, NewElement, NewString)

E 1012 & V> XopEEoEm ()

512 := 51 4+ 82, wez
new_string(N3tr, Si2, SE), nia)
appendArgs(0,51, 0, Stri, NStr, NStri), ALY
appanddrgs(0, 52, 51, StrZ, N5tri,5tr). wis)
appendargs{N ., _, _, Str NStr) :- true | ¥Str = Str. %i(s)
appendArgs(M,N, SM, 0Str, Str NStr) :- M < N, werd
at:':.ng_alement{l]ﬁtr, M, E) | Hia)
set_siring.element(Str, SH, E, Stri}, e
M1 := M + 1, SHL := SM + 1, %100
appendirgs(H1,N, SM1, 0Str, Stri,NStr). %e11)

append/3 Rl ~F L oA Py FESTRHI E, TR HORBETHE~(1), TOMOREDR b
I 3tk & (2)(3). appendArgs(From,To, SFrom, OString, String,NewString) X2 0
v ¥ 0String O From BRNLH To BEETF, 2 b UV v ¥ String & SFron BRSbECEDT
wE FoiSRE NewString KIET X rm 74 THE. O5tring ;hOERTMY AL (8), String £ £
DERTANLCTWE (Y).appendhrgs/s KX DR LA L2 + 1 v YOO IC Str1 25085
o Str2 FEEHBATWE (4)(0)

10.4 ~& &g

~z dEEO KLl 7— 5 0f[v$ 3 <2 08 EREEATH-TL I REEBXE TR 5T
hIe coblr BRIy X ERELES LCATRE EEEA0T 2 + 2 R—EREATETT
B
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NewString
String String
! n n
Ey Eo
E; = E'
.I"-.-',-, 1 En— 1

NewElement
EI

ﬁetﬁtring_t]emﬂntl:.‘?:trlng, 1, NewElement, Nmﬂtring}

B 10.13: = } Y » ¥ OEROEEF (2)

10.4.1 4Rk

new.vecter( Vector, Size) :: B

EE Size @14 £ Vector £AMT S SEREETEN 0 TPEEE h 3 (B 10.14).

Vector

new vector( Vectar, N)

H10.14: = Hodbnk

10.4.2 EXOSHERUEN
WFoBE - P et vector.element/5 PHWERHCIT S Z 40D,

set_vactor_alement(Vector ,Position, "0ldElement , NewElemant, “NewVectar) :: B

L2 8 Vector O Position HEHOERER 0ldElement 2= 7 v A T L EiC Vector @
Position HFE ¥ NewElement *EFRA AT L vn-2r F R L NowVactor da2=77 443
{5 10.15).

bV ow Holle kEEIC set_vector_eleoment (Vacsor, Position, OldElement, NewElement,
HewVector) Tl 22 1016 @ X 5 Vector & Position HEHOEREA BRI %5
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210 W AL T - 2 RORE

Veclor Vector
I n
—— —
L e E{ : |
- e Eﬂ—l —_—
KE
T
B

sel_vector_element{Vector I,OE NE NewVe ctor)

B 10.16: <2 F oEEOEE (1)

N ew'q."es._l:nr

Ey ———

OF
+

E;

B=]"T "

Er

TeWC L, NewString b2 =77y F5 Ll Vector @B | ovdbndc 2 LBE oo
T TWILEEH Vector #EWFH LT NewVoctor da=7rAF5.(H 10.16). T£HEHx1 27
EBD | Lna RO bR 22 f0EROER TR AT oRECT S0 KL TREETH

5.

NI ADEREPERT AN RLTOL S A RSEHEEIATwEY, cALBERER A LE
HRCBELT, "TBMHE 1 200B5: i EREREF LAV eEE L TL »

voctor.element{Vector ,Positien, "Elemant) :: &

=¥ F Vector 5 Pogition HFEAOEES Element » oo T+ 5 (HE 1|,"]_ITJ_

NE
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MewVector
Vector Vector
i -——
n n
—_— i~ Ep
- ——— E, = R E’
— Eaos — Fn-s
NE OFE
T T
E’ E’

sctovector.clement(Vector 1,0OE NE NewVector)

5 10.16: 2 2 OEROEF (2)

Ve ctor ‘v’ect-g_E
n n
—t E, —t E,
‘___.F.'Ir:nmnt
—t [ = - —
' — EH-—!I — Eﬂ-—l

vector_element(Vector, [, Element)

B 10.17: =& & OBEREOER (1)
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vector.element(Vector ,Position, "Elament , “NewVector) :: B

L4 & Vactor O Position FEOEE Y Element r 2 =77 3 5 3L Vector ¥
NewVeetor K =774 +5& (E 10.18),

NoewVector

Vector Yector
e — [
n n
| = El'.l - Fx\ﬁ
|
|
Element
—_— EI: = I E.' -
—— e F
vector alement] Vector, 1, Element, NewVector)
E 1015 & FoEROSH(2)
Pl 10.2 (ERTF]) m = n OFFIEEL A ARETOERTHLRSE o3 A0
= module matTix.
:= public transpose/2.
%
% transpose(+Matrix, -TransposedMatrix)
%
% 741 Matrix OEETF Transposeddatrix ¥ RHSZFu X 24
%
transpose(M,TH) := vectoer(M, NumberOfkow), %1l
vactor_elament(M,0,M0), vector(M0O, NumbarOfCol) | wiz)
nawMatrix(Number0fCol NumbarOffRow, THO), Hia)
transpose(d, Number0fCol NumbarOfRow, TMC,TH). %4l
%
¥ newMatrix(+NumberOfRow,+Number0fColumn, -Matrix)
%
W {Number(fRow, NunberDfColumn) ¥ o FF] Matrix %45,
p
newMatrix(howN,ColN, M) :- true | sl
new_vector (MO, Rowl), nis)

newMatrixdrge(0,RowN, ColN, MO,M). wT
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nesMatrizArgs(To,To, ., H,NM} :- true | NN = M.
newMatrixhrgs(From,To, Size, M, WM} :- From < To |
new_vactor{Row, Sizel),
set_vector_element(M, From, _, Row, M1},
Froml := Frem + 1,
nevlatrixirgs (Fromi,To, Size, Mi,EM}.

Y transpose(+#Matrix, +Numbero0fRow,+Nuxber0fColumn,

W +Transpeseddatrix, -TransposedMatrix)

A

“ (Fumbar0fColumn, NumberOffow) Of F] Matrix fbE@

% { Number0fRew, fumber0fCeolumn) DIRETTH] TransposedMatrix
) BEL.

transposa(d, HowN,ColW, TM NTM} :- true |
transposedrgs{(0,Roul, ColN, K, TH NTH).

sransposedrga(To,To, _, _, TH,HTH) :- true | §TM = TH.
transposedrgs(From,To, ColN, M, TM,NTH) := From < To |
set_vector_element(TH, From, R, NR, TM1},
transposeirgshow(0,Col¥, From, R, NR, M,Mi),
Freml := From + 1,
transposeirga{Froml,To, ColN, M1, TMi NTH).

A
% tramsposekrgsRow(+From,+Te, +ColumnPositien, +Row,-Row

% +Matrix,-Matrix)

ﬁ

% IEETHO8 ColumnPosition FT4% FA Row #EE.
% (From,ColumnPesition) -> (ColumnPasition, Frem)
W Matrixz : TOfTF|

%

transposeArgsRow(To,Te, _, How, NRow, M, EH) :- true |

FRow = Row, NN = M.

transposeArgsRow(From,Te, ColN, Row , NRew, M NM} :- From < To |
set_vector_element (M, From, WRow EMRow, N1},
get_vector_element (MRow, ColN, E,0, NMRow),
zet_vector_element(Row, From, _,E, Rowl},
Froml := From + 1,
transposeArgshow(Froml,To, ColN, Rowil, NRow, M1,NNM).

TREfT~~ 7 2o~r FrEHINE O ET 5. FlLETF

1 2 3
4 & 6

%(e)
niel
wii0)
w11
wiiz)
%(13)

W14}
(18}

%i1€)
niir)
%i18)
hWiie)
w20
nizid

niz22)
(z3)
Hi24)
%(28)
%(z28)
wi{zT)
(28)
Wi(ze)

89

B {{1,23)}{456)}) 2 EBT LD LTS. ol ILE Lo P HYvKATRE EFEL LRATT
Flof 8 HumberOfhow & Fl# Number0fCol % H-= (1)1(2), NumberDfCol x NumberOfRow DiTFI%

el (3) TofERCEOLRLSET ANT W (4)
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newMatrix(Number0fiow, Nunber0fColumn, -Natrix) i HumberOfRow x BumberOfColumn &3
FofTHEERT 5. ¥4 X NumberOfRow @~ & 2 845 0 (B), T EHERICH 4 = NurberDf Column
Sty FRHALCW O (T).

tranaPnBaEIatrir » WumberlfRow, NumberDfColumn, TransposedMatrix, NewTranspos edMatrix)
BSR4 o {78 TransposedMatriz FBRETTOTH Matrix B LEML KOBRS
WTEIEL: T wEEETA NewTransposedMatrix #F53 BFERi A<y s bh s
(18)(19) transpesedrgshew/T BT~/ AR #FHND, *O LT HEA@ACH TS L T R
FE oo v A A OEREERREENCE o T Eb oA E 2B WHIL TR L W 2% b KR O
ML Td ™MLY REcoRSFdReRoEE2rftaTr L 2R3 (HE 1019 &
transposedrgshow R TH O C LR 3 EEFERPLIAOB IR+ T T3 o0, #flcRiTTE
$.0%0, L I TRETFIoTESOHFIERERTE b TH S,

™ ™ N
n
U
M

transposeArgsRow (7,
— Ry ™

t.ra.nﬁEEEeA rgaRow /7,
L+ NEaq

transpose ArgsRow /T,
—
NER;

I

: transposeArgaRow /T _,
-
———NRo-y

B 10.19: EEEH)

transposedrgsRon/7 KF W TRBEOEBRAT DT WS COTFI M @ (Fron,Coln) B
{25)(26) BZEFTH D (Coln,From) K¥F T3 (27). #FIEKMELTRccT% transposeArgs/6
ORBAEE VL, & transposedrgshon/T COWTREGFOFRI O BRI EMMFCES. L
o T2 LTR, TROERRS 0 HFIE SN TE b THE.

KLI THoOL S iR rcd s ifln, Ol cflcsiTEsnBs. Lol ik, SN h
SINAEA Y RELCWE ADTH - T, RBOHFII M TR BN X b 0% R (5| s 2
EtRBohw o bMLTH, IATIEOERTE - T 05 THEHFIHTES co2®E ¢
WFEETZNE) b — Rt 2RV BI I AT B0 L e A8l r 260
CEOREEEL ZHBEHE L, NETH T OBEOEEOH LW TIHEY T 5.

feomFers onlhkd T ~0ENE 1 5753,




1l E

EITOHE

rhETRBEr+R KL vEFEFLHET 2 AnobE: LT, XX i RL0eFAK.
o FRECH LAWK L E
o A 0 = 20 % FE L AR E

FETIL KLl TECs AT — 20 BTt S s FEYE®RT 2 27, IRB( Vo r 7ot
Fiaenos—roBsBEddorits, E8o e ? L~0IEAALHET S K, T—20%X
F&B7 o e+ oA cnofAfslticohk e EARTAEL, AN ROBLNEELT
I T

11.1 EEEHEOEN

EAEF R, MR 7 e 7 7 LCRE L ARFTHRES. LiL, KLL THREF 4 —
S ADEFRFu I LR LAES RS (MELFAbhE, BwlRAS L, ChHER
Fi—d—AREFEESF LTI TS L LB, ARSI ERe o A LTY,
SITAMEA SR HFICEFTTE L L SR E KLl A TWE.

EEL LAFAEBFL—AoRFEFSRSCLESCTH, Fe X2 AR c R
BosSe. TRAREET I ADOREXNT-AOBEARB TR . 2, ETETLREACHERC
LA R SR WBS R L ARME T AR . BEEIRIL, TR SREN IR
FolbdirhoT b RESE, Te X At HWMNCRETTIADETES,

T—LOBEEHAL,
7Y 3 A ESENIZMH T WIS

rrr, BEETHT2ENY OS (FLL—F4r Y eaF L) 2HICELTAES. 05 Bl
TetanbEEIAL T, AR ¥ e ADEFHNE T RT3, b La—¥a'—a )
08 T — AR LEEECEw WD &, 2—¥o—a0lilld OS BEPITESBRTEL A
S, 2—Hnde YOMEUEY - FHEEN bR ANTARCI s TFASBEEELTHL
G orrrh LEERLOATILESTAE S 05 o —A0@EERE Dk LknYa SO —A LM
CEEEX o b Lih, 4~ ANELThoHBICYs FHALIhI¥TICED S s TREANED
BEHTLESTHA S IGEPH TR, BEHboANNAEETA S T +OBEEE 2 —FD
FaFoT—A i@ LTeEhERE

e AR Ao —BNEER T L TRE 2SS,

« BAPW4 L 0MEFe s o —n B bc@h L tnr—aREEEEH T 5.
o 7ot SRS RICOATERR 5 & T—AREEETE T 3.

)|
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11.2 {EEEOEESE

o A DEFEHERER, ¢ 2 F ASNEEL T ETEAEs E  TIROEEAICH i bh b
AP AEFAELT LB S EERA LY, FLE, <A F PSTTRO 26 2%(= 4086) 2T
217 | | BEOEEETE-TWD, L, SEEEER AT LCEHET L OCHIR, Tu I LY
T gt D ERT S8

F oy AhTRT—AOEERETFREEEECHEET S BRI CHEISIEE L EMNERE
OO B, v AT AR, 2 FEHEE L AREEEE e A AR D A, B
SEY 4 | BELBEEALAS a—REEBEEEEA 0oL N TLE L SEEEE L I EBSED
AEPHBLTR.E

e ADEEEEE AR L ARSI E T — A LR LR TER R D, ¥, AR IC
RSy e T o BR T By - rF LR TR D,

BEREISIRENTTE

For T LRl e, ok o —a R0 RNEEEo ERE TEKDS. O EELT
R 2o o eE s EEd AR ), Kok d ARACE Tlilch, okl e TRic
SDNTOF LRERFLbA WO T, LR TFTREBIFEC CTHERLTE(R

Goal ©i priority(*, B&)

ok o= Goal ORHESET,

PR + (BRI — TRRA) x % (0 < #1& < 4096)

THE L.

EEAARRHEE D LS

SR FUETE TOT-ARET - A ORAREE LR THY, ChE HTEREREE LT
F orogCRESESEICHT SHMESRETIRETR), Kol SicE

Goal @ priority(§, D)

Co ko Goal DRFEER T, FUHT - A0HTRESETE Cp ¢T3 L,

Cp + (LG — Cp) qu—ﬁ (0 < B < 4096)

ki,

Cp — (Cp — FWE) x % (= 4096 < 81 < 0)

THES.
FEFES, KOFe I AT Gonl OSEEEEY Cp LT85 E, 7—A g DREBESE Np &
FOXseHETRE.

Goal: - p.
Clause: p := true | g @ priority($, -100).
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LEREESERE (Sup) —

p@FRLFVF 4 (Cp) — -
106

gDFFAFNF 4 (Np) —»

4094

Np=Cp— (Cp— Shp) x T2

TrREemr (Shp) — | —
{1

Ak FolihaBscrtonfehat B8Rt ittt sorBL Y Kok st
TEETREEW. Ek, HTLACOEEAHTRALRIVOTHEL EBL Yo Y74 ¥E (R
KELBLTHEDERRL S,

DSRE Yo X OMEMNTITRSKRE TR fra Yot aEGicdn S EFEEE LT
wHECHWE.

T Yo AoEESINCEDR D, ST Vo2 PR o e A0REEOERDARb
TrniRHEHRS.

11.3 E£EFHEEEELE70S 7 46
EE-CH, B S AT Y e S AR R

il & 7x R R

MM EFEMEEY KLl o7 e #Falchls. SEENEL EFRAOE — FPEERLTHOSE
ENTWE ) —7 () FR-OTHEETH L, ERTIEFCRMEL ( BEeCco ) -7 ¥ EET
WEELEE-HE. Lol FENECS ol okEghcRkoEobltatiol ks, Fobkl
CEREE T WARENE bl TwEbadidn, LT, F0kdhea=12F g2 0%
EHTCE S EFRNEEELTLD.

Bl BEEHERT LKL LEFET I LA o X3 43B(RHETETH X, ThTH
ERES LT R L LR, BHEFETE R 127 o 22 AT X 5, EREE
HEd-Ti s,

E LU FRINE L5452 HHEEANS = 10, here FBL V=72 10R20 570
S LEmiT,

Il el — FrefFEbL, BHRY — %&by £k, /—VER 2 b | DERS
fHrTdy, ) - BEREET FAREE L TR COBBERECITRROBE IR F—FT
FEHIHFICTD.

[[[1,[here,[2,heral]], [here, heral]l, [[[3, [4,5]],6], [[hers, 7] &1]]

THET, ba=l 274 7EAWFCrOEREBEEE 702085 THIS. TTTH, here
HE Ao kbEiOT FAREELI TSI A LREL, HodbahakbBY 2 tRET LK T 0
SHLTHL. Fh BEMEFLS ot d—FKgf+5 Bt—o otk reafl ERbOMR

lERAE, FoL SRS LSt M- s EiSw




"

O W D

B 1L EELR

% 11 # EToWE

DA LT EERELAC TH LI WERRET 2. oy, —HoBad s 20 e ToER
S ddE-0HEAESFSEL MRS oA, cOENOMASHRE 50% alternatively

DR s TF 2w TS

:= moduls simple_search.
:— publie seareh/2,fork/3,
search(Tree,Dutput):- true |
merge(Results ,OQutput),
control{Output,Cont},
forki{Tree,Results,Cont).
fork{_,R,stop}:- trus | R=[.
alternatively.
fork(H,R,Cont):- intssur(ﬂ} IR=0[].
fork(here,R,Cont):- true |
R=[hers].
fork([TL,TR] R, Cont):-
R={R0O,R1},
fork({TL,R0,Cont ),
fork{TR,Kl,Cont}.

control( [here|_],Cent):- true | Cont=stop.

contral([].Cont):- true | true .
T
?- simple_search:search({Tree,Out),
Tree=[[[1, {here, [2,herel]l], [heare herel],
[C[2,[4,5]].8],[[hera,?],60]]0ut.
Dut=[hera)

1SN
%z
%(3)
pALY,
%(E)
Wie}
p Ay
%)
pA:)
W%10)
FAEED]
Hi12)
%(13)
i14)
i1

H(18)

w17
nis)
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Th, e R LAOMBERTES.

search ZD 7o FAD Ly FL<AORETEHES. v— P 7ot R nerge ¥HEEL, AR}
Y — &% Output, ANZ F U =244 Results 23 6. 2/, B3 1 DR Db ARRICEREM T
FaAanoli@EiTh s Frex control EEEPTAES Mo fork THHT .

fork # m—# (5) TH, &8 Cont DT } L stop K Eokb thLlFEOEREPILT 3.
Alternatively # HwnTh ), co? v— a6 TRICRR SR 5. Cont OffidEE-Twh
Bt b (T) EED 7 o =X DBRETES .

fork #u—% (1) T | #EHAbEIRR) - v hoTihl FERRTAD R W, Tk, ThR
Bo o TEERe s 2 b —ak O 85

fork #o—= (3] TR, 6 2 here 5, TRV —7 ot h L EEENT LA W ¥4, thi
ERDTI L) —LICEE here R

fork 7 v—= (10) TH, BFAH 2 EROY 2 1 TH/ —VERDLTWIEEK, £ 0EOREXR
TL b AOBERA TROETAThPERTE Soexd (12) & (13) CHEELTWE. &, (11)
DESTRICTERLAZO0F 0220 bEaT{EBOR I —L R0 & RLEw—¥
LTwi,

control # = —% (14) T, FEEBE2 Y —4 Output CFR 1008 Rodo kR, iE0EHR
RS Fe x|t A BICEH Cont DT stop IKHEHTWES,

CoT, fork PR A FERTAES (12) & (13) #2TALS. (12) B/ - FoESRET S
PEAFERLTED, (13) TR - FOEPERT I Vo a2 b WL TwE, CoV ey Fab#H
FTak, 4 Ll ReNcETah, A/ —F c O TOEREH D BEFERD
b ER A WY, COFEREN L oLk w0 e g { .

T, ENAF EEO L1 274 P 2%, ToanBEENEA-Ttco e X7 AEA
LTA LS, BREs T oiey s L Ol ERA0ENTHERET -2 (12) o e s Eflo Lo
(13 LT aLskd 3 M, o2 (1) ¥ UrEEF Lo 3 TRERER LB LTHORER
W, LisL, #oh(EBEFRELTLHO A L @BERMNEDh o T LEsTHEDOH R A
o EoT RokikLTE—A (13 o3 LAV F RS LET L.

1 EEETh& 7o+ 2 fork 1, BOEHE ST ﬁﬂhmmﬂﬁ Pﬁ.l';ﬁ ta&- Flow i"ﬁ‘ﬁ'ﬁ'
.

1L HoARE, T OROBHOBEE Py TEETTD.
3. Bt 5B BRACELERTS fork HES LA CEEE, N HBEOBALE Py T
58 FAHIC, $07 02288 TH LB POy, & RIE PO, OREERNLES.

PChigh = Phign
PClow = ﬂLu.‘;_Plu +1

4, ¥4 BEREAOHTERT S tok REDMHE-TLEvwRECETCELIE{ L. H b,
Plow — 1 TEFTT 5. R, £0 70 A5 < TH X W@ PCun EFIE PClw OETE
FHETHL,

PCpigs = Drinafine
Pcldl.l.l = -Pln'u.l
caTas) LLCHE THBEEERT S BREAQCE/ —VRUFV—7EE}E 7o+ 2 fork

OEEEAE 1105 chE B &/ - FRE) - 708K -REFORFREEFERLT.
Th BT or3ardcailo.
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= module search pri.
:- public search/4,fork/5.
search(Trea,Output,Phigh,Plow):- true |
merge(Results, Output},
contrel(Output,Cont),
fork(Tree,Resulte , Phigh ,Plow,Cont).
fork(_,R,_,_,stop):= true | R={].
alternatively.
fork(H,R,_,_,_):- integer(E)} | R=0.
fork(here,B,_,_,Cont}:= true |
R=[here] .
fork([TL,TR] ,k,Phigh,Plew,Cont}:—true |
R={R0,R1},
PChighR:= {Phigh-Plow}/2,
PClowl := PChighR+1,
fork(TL,R0,Phigh PClowl,Cont),
fork(TR,R1,PChighR,Plow,Cent)
gpriority{*,PChighh).
controll [here|_],Cont):- true | Cont=stop.
controll[],Cont):— true | true .

ST
7- search_pri:search(Tree,0ut, 4000,0],
Trea=[[[1, [here, [Z,herel]], [here herell,
[C[3,[4,51],6], [[here,7],8]11]10us.

1)
FA -y
pAEY
FALY]
4(B)
%ie)
w7l
%i8)
%im)
{10}
{11}
pAR Sy
%(13)
yAETY]

WI1E)
yAST:H
WiLT)

wiis)

wiie)

11 & g0t



114, AMIMREOENEELT o7

Dut=[harsl %iz0)

wnTesFLhbEBELARSR Koifl i Thd

search (8% 2 oHi¢ LT, B A5 7o+ 22E-TL Ry L BECBTER <7 44T
s o Lk

fork Ci#GE 2 oHR LT, BRoTF A r e AL BN L BEOREEE T AFOEESISIC
L.

(12 & (13) offT, Froe 28 BTt Beal s OB EE PR LT3,
(15) oA THEERT 27 o b 2R 5, BAEETH TS,

hd, COBFCRERSSIEEL EE L P EEERCh AT TE A A SR, BBICH T
ORCHEEEE IS oREBeNS . Lo L, BAENE L ST LTy e s 7 L RN
B¢ B ATHES .

11.4 BFIHEOENESZE

AT, BEOEEAo BN EE L ERET O —RNIK, S0 T LARICRERIC LHETTE
S E BFIICEITCR 3SR L. Kalb e, EFcEf e 384 FRIFRETEERC
I L AES W, L L, BFE BB T T 2RAREL ey HORTL, #
FUCRFTEF SR o o HOKTCE, 20ATHEIREL v X P AEFSHITE D,

KLIthH, #F i —T—anEFL 7o 7ohcRR L AREL 2 BRE < ETXh5. £
fo, RETREABS L ETICHT NG AKX L, EF v v ko KL UBS RBF) cETHETRETH S
EHE Tt Tovs R 1 S LAk weT, T—adE LY ot e ¢ ECRERR - LT
ML EEE RS, =T, KM KT 3 AWK A F PS4+ PIM SRR o T
kLT wn,

KLlol, — 2587 o+ +oHF I M2 AM NI 05 2IF L A& 0ME 45 CH,
KLl il 7 e ¥ 2 ARt iohkboadHFE5 (H11.3) % HE0FEL D WT OIEH Rf oy
T35,

AESHETASKbRoTH, FeEA L2 ] —L0E RUEET—A0LBOR I HCIn
ThbdhiNE{ELTHF BEARZL, bnsod, S—AngfTEfi0 T o+ » Hiclii o icRE
RAEDO= L L HAECE D, WFERGESThH Y o+ » P CETREEWEB S boTith v

e, BOEFABITOEONE A —AThaTh, REMCRARF—2 kBT LS5 b0T
BTl EBERNE G — st~y FPEBECERT, BESRMCREFIESRHLE A 3BEL 55,

LR, BRI SR BrESLEoHhil A b A WRECOWCE EHTHE. ThES
Fe LrafioERE R TR S b, TR ORW e X T AR ARCE S,

(1) Boy 2T —LEATMIRII SR, B|OEVHEXNEL LT T, ABOME RS-
LSRRI IOREHOF —~ FE I - TAMSHOBREREEIRE -2 28T
LL BFENCBTIIAPERTLARENOESIA FEGHICEDE. ChbDa2 D
LD WMEO X = — A b, ARMEE R PR CO LS RO E R T2~ %A
a2, $oroMilod it inC—D20x—2 L L, EntEUTHT S,

(2) B BAL{F—4DBE70 L+ L TPEFEIES,. Vo2t F-S0BiFo+$HREE
oaoEoEEnt —ta s FEPAT S, o R bF—SRELT e b LB I 00—
FEI L S0 200RENTESAE TR e e et AU R RS BE
DEWLOFRLF ey TR S LS KT LH

MmN L 27 LECEY. ChkEva?r PEloRTRE
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Ao Ly -BE BRI L RS
a=true |
Goal, fiprocessor{0),
an-true | Goalyfiprocessor(1),
Goal, . Goal;, Goalj. Goals@processor{2).
: ()
_.’_._,_r"-'-
R R ECR R Tekwil R
G | (G
Goals

Goalg

11.3: KL i 2 & B

(3) TH# £ ZOBVF—F<—AE, 7Ly HECHHERILIONRELY. 0T F <
AR RO T EARET 72T EBECHE, F—#<—20d 5 7 vt FICHESRDT L.
T A OBWF — H - AODFHAREABRS IO, TE R HNTEETE - TEERRT
LAwnkskd 38

(4) T—AEDVTWCF—FREBAC(I 22 PEEHS. RT3 T—AORTICBEET -
Bit, BB 3y PCEEDTHORTWE N EREDE -5~y Fashid o, g/, £0
Py o vty PICE AR TWELERS S,

i, AROFRIECECHET 3 ANK S RT3, TR, RECARMRET
5 HFBRPMECIAREn S BERCERLTEE, toERNEEAFETLE
11.5 BFFMOIEETE
GHSROERE, FF 0 T= LB YO T o s S TETT I 0EROIGK LTiRETs.
poal@iprocess| 7 e+ » +H%)

i et st EEROMEOBRTE), MFTLLAFLA Lo THREARS. ¥k, Y27
LERL D FEDHEAEDIOCHET B b C ORI AF PSIRU PDSS v A7 ADY
OTHE IDVAFLOT ary PEREBICR, K0 k5 ABAXEETRAC3.

current processor{ PE,X,Y)

2 rrTPE RCOEAMPBRETELAET € +OFIT, X HXWHAO T vy &
EHH Y RYWHAO T ox y $EMTHE. #oT, 2ROV oty ¥ SHER KR XxY ¥EtE
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THHE LW, oty HET LR, t oA RBReAFLc AR S, coRRwaF PSIR
1 POSS v 2 F Ao boTHN, PUSSOBSEHE PE L X 2 Y Bnfhd 1 TH5 &k 8E0
AiEE 1142 NAKERFREE T ut o d LM BTy $Ows PSID v AT LBEELT.

FEDE — PEDT

| PEad— PEOS| |

FPEND — FELR

FPEM — FPEQOL

FEF1 ‘

W 114 waF PSIme 27 LB (8 7 oo )

Tk, £ OrHEAR BT ERNSEOBEANSEEFETRAL LY o Fu T L, T~
adFeestn 0 bl P IEHEFAELWDT, FTot o bOBFSIRHTHEETS.

module foo.
public foo/0.

foo:— true | Wil
alprocessor(0), w2l
afprocessoril}, wis)
atprocessor{2). ALY

h EHFAeTY e o 4 BEREE T TED

:= module foo.
:= publis feoa/3.
foo{PO,P1,P2):- true | wed
adprocessor(PO), %)
afprocesser(Pi}, uwiy)
altprocessor(P). wig)
T
7- foo:fon(l,1,2). (sl

frir, T=AFBF v e e F AT BRI, FoT—AdE B LEEETETEAS. #-T, A
AR 0 TEET 00 TR T T — AR T e LT T 1000 CRITERD. £
DR o ¥ CREEE L LD T — AR R EECR, COT-A T e e 1 THE
BIEEFERE. Ll BFEEn 7ot | THREEF 000 0o — AR L ETIhTwIh
L. FoEs B L -l CleRERTE kY, EBREEHERTE-TwE RS,
coldrcEpEC B lws o tERAiTHEDS.

Bl P oSO b EEEICRE s 35S, B0 fFTNE b 0B Lo, Btk
FELERD T oy LTRTRES.



100 i 11 % iTokE

FEP4 FEF3

FPELE b— PE&T H- PE4S — FESS o P EAC = FEE] [ FES? PEsa

PEA4l | " E40 44 FPESD — FE&1 H FEEZ [~ PE33 M| FESd —| PEEE

FE40 —{PE4l —H PE42 — PE4a [+ PE44 —|FE45 1| PEdf — PEAT

PE3Z — PEM [ FEa4 —|PE36 | FE38 — PEA7 | FE3R — PE38
T 1 I  — T I L]

R — 1 1 1 1 1 1
FEX4 —PEZE -+ I'Flzal— PE17T 44 FE28 P~ FEI% /= FPE30 | FE31

i o g s I

1 {
PELE b~ PEITHH PELS [~ PELS -~ PE20 — PE2! HH PE2Z —— FEI2

i | I | L i [

HHrELD —lPElL}—.'lFEHi—PEH HHFEL4 - PELS
| '; 1

[ [ | I I [

pgtun]!—- PR ——l PE03 —(Pzn;’-

PEO4 }7 PEO! == PEDA = FEOT

r

FEPF1 ! FEPz

B 115 w4 Pl @y 2 F L#E (4 7oxod)

WA 2 U 28

1x2 gD AT A b4Bn7resd e — 2 spam D7 o 2 BV 7 T ow &b
Bititde 7o 73 AAER KT, EET I T o+ 20fRBTITHEL, v AFLADT o HEM
LEALPICEA T AN HAMCEL 2FTHE.

r= module foo.
i= public distribute/1.

distribute(¥}:~ true | w1l
current_processor(_,X,Y), w2l
PEs := XY, %(ad
ferk(N,PEs,0). wi4)

fork(0,PEs,PE):- true | true. (B}

othervise.

fork(N,PEs,PE):— PeNo:=PE mod PEs| %ia)
spawn@processor (Fela), W
NextPE:=PE+1, %igl
Ni:=K-1, pAg:)
fork(¥i,PEs NextFE). %10}

i
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?- foo:distribute(8). Nii1)

(oS —AdWEFTEE spamn P 2R Pot 4, 1,2, 8 0,1, 2 3T 040
=% (-

54 LEYHI

Feto 3t s o reHIbHE 2L HAECRE 7o X7 ATREED 7oy HiCERH
BELTLEIHSHSHE. ThEEETI 2ol HBFERT » a0 Ths. MOFFTE
TotsdOESFEACL->TROIFETHS. JKFR L AT 0¥ 7 L1 spavn 7 e % 100 @
HEEPFE T T o s TG RFTHE.

:= module foo.
i= public distribute/1.

distribute(N):- true | i)
current processorf_,X,¥), Wiz
PEs := X#Y, b))
random{R=,23,PEs), w4l
fork(N,R=). WiE}

ferk(0,R=):- true | Rs=[J. nie)

othervise.

fork(¥, Re):- true | wevd
Re=[get(PeNo) | NeuwRs] his)
gpawnlprocessor(Palo), . i
Hi:=K-1, w10)
fork(N1,NewRs). Ni1i)

randon( [get (RAnd) |RS],Seed,R) = trus |  %{12)
End:= Seed mod R, h{13)
HewSeed:=(1256+Seed+1) mod 4096, Y(14)
random(ks, FewSeed ,R) . W18}

random{ [1,_,_):= trus [ true. %i18)
ST

?= fooitdistribute(100} . HiaT)

(ITfoLses—-aeMUllid s, 20L27 581010 0 27 L T3HH, (B) OB CELSeE
BT oAbt 2t -8+, () odd T vy oMM ESAE S, coFOB
Sri, T e e 23, 76, 49, 10, 94, 52, cdots Wb LALE.

B 7 Aty b~ 0ENE U Fi

LRI BV ey FETHIN T 05 KRAT, T AL 5 L ARK—B®EE
BT ol 2 FLTEE. AL, MEbFoBHEN + M@ E 522540 085 K17
CTOL S RERER & »woT, AN B b A e % S DRSO RCEEL LS.

Lanl, OF DB E (T LUAMBEFTEEF L c b lkod s ¥ F Bt vy v g—adg
AET: ¥4, 3270+ P CHET oy H AV v AHEBET I3 - Ve b HEL,
ChegfRERET 545 AiC, ETaF e b LAYy I—2a 3BT, Thicy 27 AnBES
FETHLD. AL, 70 vy vRMRCHLRTT T —Adi i (o kRICe0b Y v T—AdH

CPREHLEE A PLEEARE A R —



102 11 & sEHFOME

752 h0 v AT —AR, —EEMEECERO Y YAk wi— Yy IGERTS. L, Ty
LB REAEE Yy Hllwd— Yy ERZAL W, LAY CEMNIER D ML ER
e, R, TutsdRETAREREEA Y HESENELE, vF Yy S 2 RBREBERE
HEE BRTWEDT, &7 oty $hba vy MHESENIAAEECEA PR IRNRTEL. L
Ded- YaicH L TEwEShaThE, A0y MEFRCLT, FoF oo $5ETH 0E XKD
5.

roESELTEBE A Yoty 43 ROTE EHTIECH M, — BN C Rl vy oRLGCR
B v EHONOREL- WA, OS cGhiREICRASKRTH-TH, TV ot ¥
o — A T B AME L ARICHEE B Lnhd iy, 2ok s aBhAERO ol
ST TS S o HIE RN E TR ) Mo L VRS A LTALAEEEBLELS.

11.6 fAFFHEEGCHALEZ70SZ4

HoR, AFNEELGHL A7 v 7 7 L0E 2ERT. £ o T 2 3 ARU AN
TATI XL —FTE: EECT e X 7o BERLAN, FAAMMMT ATV TL LR THES
BRi% LCHhd EAEIWEES

s EREREE

o ADEE SR L R R A R o T L, SR AN REE TG
Lratsd ForiapfefviebodFiil, AFMMET ATV 4G+ 4 20 « sE DT ER
Wi,

i, ANSHEEREANA ISR ES. AL, BT 0EA DTS LATHS MO D
DF—ie oy FPHEEKAT o0 BN IEF oL~ (CoMoBs k) cdd 3 cRELT e
oy HORTL, LSAKE LA CATHA P s T ey HR O ET R o TEHINT E.
rnfEERIR 2 Ao T FRLAI 0 o ANEORE P ECE Y BED Y o v o HICEEME
TIMEES.

hE AFE LT TR EOET NS LT, BRENEo22FES. cofCr), £
KHwk searchpri E¥a— A0 —AFAXKRFUFERLCWIXETTHE, 24k, vty 30 ES
YRIAHOW - AT e AT ET AN RET LSRRI P ACH LT Py VESERM
nEheEhDETE

o, EFE NS -~ FoF e il oFor s+ TEFIRIHETRT. Tk, &7 0+
PO LR MR, & — PR — s AR EEO¥r et b B, Al
WREOHFERHET IR T oy 32 FhT BT e ¥ 7agdhTa ks,

:= module search_load balancing.
:= public search/4.

search{Tree,Output ,Phigh,Plow):~ true | %)
current_processor(PE,X,Y), %z)
PEs := X*Y, #s)
merge(R,Output), pACS]
merge{Next ,PeServer), H(E)
fork(Tree,k,Phigh,Plow,0 Next ,Cont), pALY
next_pe{FeServer,PE,PEs). w7y
fork{_,R,_,_._.Next, stop):=- true |R=[],Next=[1. %(B)
alternativaly. niel
fork(B,R,_,_,_,Fext,Cont):- integer(H) | %i1o)
R=[].Next=[]. %11}
forkihere R, _,_,_, Next,Cont):- true | %1z

Relhere] ,Next=[],Cont=stop. wii3)
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sonn s 4008 wnna 4nne
4]0 0 0 0
- ., - - /
4-.\'.5-_.-""-; \H"'\.‘ A0 ﬂ{n: i} dnan d A000 A0
— ——
o L1 Chere) 2 here) 3 4 5(e 0
Py -

,,z';:r:ﬂ \“n 3000 4 \\5‘3"3"3I /{-::
(here) 1 k)1 (3)4 [7]4 (here) 6
’ -

308 ,f“ﬁx 1000 200 1600
21 (here) 1 s )4 (5 )4

116 BFER0E) -V owandfTand For o3 LR

fork{[TL,TR] ,R Fhigh,Flow, Level ,Rext ,Cont): - w14y
“Leval =< 1| W(1E)
Li:=Lavel+i, wiie)
R={RO,RL}, wi1v)
Kext = {NO,N1}, wniig}
fork{TL,RC,Phigh,Flow,L1,NO,Cont), wi1a)
fork{TR.R1,Phigh,Plow,L1,H1,Cont). wi2e)
fork([TL,TR] ,&,Phigh,Plew,Leval Next Cont):- %(21)
Level =:= Z| nizad
Next = [get(PEl),get(PE2}], %(23)
R={RO,R1}, niz4)
gearch_pri:fork({TL,RC,Phigh,Flew,Cont)
@processor (FE1), w28}
search_pri:fork(TR,Ri,Phigh,Plow,Cont)
fprocessor(PE2) . wize)
next_pe(l},.,.0:= true | true . Wi2T)
next_pel([get (PeNo) |Next] ,PE,PEs)} :~true | ¥iza)
PE1 := PE+1, P )]
PeNo := PE mod PE3, %i3o)
na:tipn{Eaxt,Pﬁ.ilPEs}. Hi31)
FETe
= search_load_balancing:search(Tree,Dut,4000,0), i34}

Tree=[[[1, [here, [2,harel]l], [here, heral]l,
[[E%, [4,8]],8), [[here,7],8111|0ut %(3B)
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Out=[herel %iz8)

THIeFFadsaTali,

search O 7o FILEHFEEHT by TL<A0RBETH2 SIBR ORI L RBLTHE. +
Fq4r—ath TFHRALEECHO o 4 BB L0 ot s P EREFHRELTWE
(2003, /4, A THEFETA I —Anw— Yy FEAT WS, (B)TH e+ FEEFH
A2V 2 2ICQEADDA LY —LDe =Y e &lEaTnd. (6) CRHERPTES Yot
WML TWE (T TH o $FHEME b — T o e 22 LTwE.

fork 7 o—2(14) EFROL2af | LToRCEAL ey 2 0#irT3. &d, coT(20) @
EREEEL Tt el CATARHSEERI BT TET T ASTHE. IS, BEEEF
o EFRRELNETHEERESFT LA DR, 7ot 4 BT UERERLIALTE

4.

AT 22T, ATTARARETE S T—AOFS44 1 54 Tt T —
ADFSAFITFAEVBE(EOEVLICTSL I T WL AL S

fork 70— (21) EFROL2AHE 2 ICEL AR LHOBERIN Ao+ 4 0REFS 82 L5 o
ARRFTnE (15), (28] wFhod—ad, ETTIEETORBMEE L » 7L <A — A0
UL TEL b ey e 0T EH LTS,

CCT searchpri: OEICT-ARIRRLTWIN CHENEYs—An=— o $PFKEY
TEOOITHE BRI, Co®Ya- 2 ofCHhbhd L (23) OWGCRE
IR e EERET NS

next.pe Fet o d+FBSESS ) FEBAAROY - STHRED,

RAFRUGIEZE LAV 8 24 — RIEE

TH¥N, T3y OFEE L TR MnLAS B 24—l % KLI o#EwcALS. ®
FHMEOHEL ST, AN HEE L T T o X I LW TR LS.

B —vil, MILTOX S ZBxAmF 2z 2A0BMICr f — v #HnICHbRE Y §icd & L
DELRODEMEFMECHE. AP s 4 — BT L2 RRRSCRI RS T

TR ETOONEOREFELZLCTRL S BES AL TF—sER 12 EHw WA 11T
ks arcEbEshaborva,

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

VA R HITEXVFAO? A~ vollE4Rb L, BIEEN  HFEEBEL EH+. »
{— M@k, KoL shTr=) X008,

l ¥ F8FEORFHE r 4~ w3 BB E L RT3
LEFEQTHIH 6¥E, - 1FIELs A —v i BwiBeolER L Fmciltc by,

do KT TTHIC 2 A - R EOREFELD. ThEMIHC TR, 65H, -, 1FIHKY £ — 28
WEETOERFTEY T RIBAT A - v BrThTERMO 2 — vielbR A
N E A TS

4. Meh iFiibihild, FhlBonbnoctoboBRTabhw
5. RohAhwREabihl, B0 FEE s 4 — v+ ECBEELD.

6. #R 2565 ¥voBY 1 FECY 4 — v+ EL ol ET
CATFTROLERH LR L, T OEREEH I THE,

=1
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iTEE
l
& ro Q0
i ol |
6 ¥
s 1ol L T T 1 T
4 I P
3 0
2 @
1 B ¥

1 2 3 4 & 6 1 8 —FEB
[ 11.7: 8 &4 — 58

B, Ll b b n okt s,
TR, A akATAES,

= module gueens.

:= public queens/2.

quesns(N, R} - H»0 | %1}
merge(RO,R), w{23
quesns (N ¥, [],R0). w3l

gueens (N,I,E,R) :- I»0 | pACY,
next_queen(N,I,N,B,R). WiE)

gueens{_,0,B, R} :- true [ A=[B]. Wie)
next_queen(N,I,J,B,R) - J»>0 | Wy
R={RO,R1}, nisd
tey(N,I,J,B,RO), niad
next_gueen(N, I, ~{J-1),B,Ri). H{10)

next_gqueen(_, ,0,_,R) - true | R=[1. %{11)

try(¥,I,J,B,R) :- tTua | w1z
check(B,J,1,Ras), W13l
if_succeeded(N,I,J,B, R, Res). wiila)
if_succeedad(N,I,J,B,R,yes} := true |  %(15}
queens (¥, "(I-1),[JIB],R). %i18)
if_succeeded(_,_,_,_,H,no) :- trus | %H(1T)
R=0]. n(ie)

check({[Kl_J ,K,_,Res) :- trues | Res=ms. %{18)
check{[Kl_]1,7,0, Ras) := J=:=K+D | Res=no.}(18)}
check({[K|_],J,D,Res) := J=:=K=D | Res=ne.%{20)
sthervise.
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check([_|8],J,0, Ras) :- true | (21
check(B,J, (D+1),Res}. w2z}
check{{],_,_,Res} :- trus | Res=yes. niza)

Yot LofiiETLS.
queens(N,R) 2072340 by S L-A0RET, N 12108, BeMEmo L EEEED
. R BRSNS 2 b =0T, BEAREOLAD 2 PERA LHHTRS.

EF T, - Ve 7ot 458 O queen X Ok AR ERT L PFEAEL -4
queens(N, N, [|, R) @&5 |k o X s 2aEHTHS.

¥ 158N ZA-vOR
#2518 N BOCERERSTRHOFS AL 8 f1H
o358 [ MEEELT AT, BPAREECHBeThwFe#E bR, WRE D
EHETwE.
F458: R YL R: T—L4
queens(N, I, B, R) Npgs4—volivss i ldchdhbr - 2B LTIHEST

2. B RREYFLTF- 4725 10T 4 —»2EERETEY by 7L A0HRE
THE.

#F 4 B, next_queens(N, I, N, B, i) #FFH LT 2OfFoEHIC 2 4 — v+ H R
¥ iihs (5). zoT, coY—aADEIMHERO LS RERTHD.

RN A -—vol

250 I chhnERTITT0FES.

38 N chdhblRT 25of% @ N Tha.

M4s¥: B BEEELT -4

FES55: R BEfnsar -4

1210 Lokl Ml coiToiERtlikh, cORORTT—F B ¢HEBHILIAFY-
LR L, covyeeadBTy 5 (6).

next_queens(N, L, I, B, R) N s/ —vol0tHd A1 L] FhFHIRbhbL I —v%
Frh bt ATRERLNESTRL. I L) cRd BRIy A —vFR(BETHE.
HFBTH, FoqneTof Bl i roEELTIAES IR 1 FOBRLENLE
RREHILELTwE (10). A, 2o (10)C ~(J-1) 22#KK KLl @~ eTh Y, J1
FHELTEFOMAYIISEHET, L i EHTRE STOFEEFELARRR RL 2 ) —AK
ijie g
th, try ¥ BB L Tw B TR TR S chI MY S ealEF LTS, 4 LT
BhIE, FOXOFLUBCERS roT—A0dTHE W, BEL R0 2 Y - LKERTHES
(9).

FloviEBRSR R1 TSR RO H~— Y15 (§)
Fll ofETafs o, AV —s3Fil e ot 20ETFRETTS.
try(N, LI, B, R) FF I 2FIJ 24— v 2B opRTd 305 2010 ERH|ET o0

check T# 0, £oiE#it Res £F Fbhyes 2o no KTHbEAS (13), cofE@gRt -
A if_suceceded OF FCET (14).
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if succeeded(N, I, J, B, R, YesNo) check T8 54 :0%E L AEED YesNo LE=TH
g s,
yes MBS R, KOFTOEFLTEIAHICT & 1 B LT queens 2MFEHLTWE (16).
kL TREF-FCHFECFES T #MENLE.
no GESH TARBTRAEWIESERTEL LAY A FBLT Y o v AnIHTERET
5 (17).

check(B, J, D, YusNo) FIJ K7 A —v 2B &0 E & Fz» 2778 BRERETCY S —
Y BAEETERER T T ATED. D RESE AN D F o PR T EENLEWL O, (14)
TEIMEER | CETEERTNE.
y e (18) TRELFTHIHE S HEM<Z. 20— (19), (20) CRBIES hOEDE
DG RFESHEOETELORBERE S RLE. So—3 (2]) TRBOHHE ST
WLIABE D 34T AFLLTERFUFELLTRE.

o= (20 ek, offBics 4 —rH B 50, YesNo k£ yes 35/ v FLTWE. £h
LiMo®Eithd-BOKE no #2440 ¥ FLTWE.

BEIREEEITE 7= 8 24— -HiE

THERIC, AL P oA — > F oD AN NREEES M CALS 2, C0F e
P LD EOESEETICETAERFELTALS Ve FahoiEtion g, Toxa g
EBEELT-IWALESHRETS.

¥ next.queen DR (T) b (1) EFodaTalsd. colfffrMBSUElLETE-T, —
SOFNCHE LTS DD nextogqueen TR LR L CRE. TATAO VAR EWICHT TS
b, ORBSFREFIETCES

e, ifesnccended OEF (15) b (18) ETELTHES.
IOESE 1 ooTE LT TN TER LTINS T, queens D7 R AEFERELTWE. *
HEHO7oe Al wcRTTERL, LbhLl, TOFoeadf o+ TEFEL4GE, 7o r
mELER g R b OE ST LES

Cillflo 7 e e T E RN T v o, (10) @ next _queen #3770t » HICEFS LS
EREIMLTALS C0aWF T ERIKCKET S B0l bhbhE.

o BITEOEF|IZZ 4 =B BEE 8 2D,
o B OMBEECITAt v TERETES.

« TITHOSFIZ 4 — 2@ -BEE 8 2{ES.
o BOOREBICRT ot o HTERETES.

» LIFRZOBYEL.

Linl, coBHMREFRA LTS b, EEOL<ANE RZ LR TEL 07 ot v 41N
TEHMAPECRNAYE For, PERFNEFELSALEL 2 LAMIHETEbEWISICL
EdhdEL by oo bR, w420 0 2 ICfFES.

Fla bl EEF LA ] T EFONLEBO oo $+H0 SRR 11 CFEY. Rl bRE
rhg EfFHE A — w2 EL B0 EV OB EFC o TOERS— AT ERFAR T w o il
i, ToBREL 7o THEF LT EdEME

wic, EFHe - 2 TTRAFETRLANOo S s 8T EHEIIACTET. R LA 2 o
LA o+ » # it ond Lok, i <a 1l Tt s F T — A2 BIT3HICH, £0
ToOEERATESOT o 42 0B LT I30FALTWE COEEREEFE L2ATEEFo7 0
o $RAEET Lo, R0 P HETRETRICY 2.
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xl LA

B 11E: e ] $ARHET 80 7 o o $E D

EpT 7oy 7otk FRTE 0 v OEREFATAATELE. ¥4, AT TE 938
WL~ AT AATHETE. O P AL D THRELWRERF LA wE, 72 Ao
TAVIEBECLT, AHORFTEIES L ENFTENE A=A AEHELTEARATAS
m.

":- module gmeens.
i= public quaansf&.

T T T e e I T T R
% gueens({¥,R,PE,D)

T M e
% b T LanlEEE LRER.

M- FETHYED S —F v PR LTNnD.

% FF 4 0 check_pes TRANIHA T o+ » {78 E

% SO ATLAOGHREERLTF 2 v P LTRWE,

oM &A=

R b e A I

W PE: HENSETLITurrFoSH

% D: AT bW A EROES

A R O A A e A A R A A

quesns(N, R ,PE,D) := ¥»0 PE>0,D>=0 | we1d
chock_pas(PE,PE1}, wi2)
marga{&D,R], %zl
queens (N, ¥, [1,R0,D,0,PE1), Wia)

T
% queens(N,I,B R,D,Pi,P)
L L M A
LB A —vEE ALOEFRFTR S IEE
ADHEOIERECERICH et 4RI BT —A 1AL,

DB oLl ok, FAC7ox 9 0ETTaehosr—n L,

%N b A — vl

% I HES

W OB ;T —

W R EErpmia bl —4

% D BN TITL L ERORE
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FEHL~an

FREL <]

jx Jﬁww

HI1L: #Fr-~<a 2 2 TAMTMT /0 7 o+ » 480 Hit

LRl F—ndETE T e v ES (BN 0)
% P AR TR Yo e s v EN
P A A e R A A A e e A A A e e e e

gueens(¥N,I,BE,K,D,PLi,B) - I»0,0%0 | WiE)
next_gueen_ext(§,I,¥,B,R,D,Pi,F). %is)
queens{N,I,B,R,D,_,_) := I»0,0=<0 | FAR D,
next_gqueen(¥,I N,B,R}. %ie)
queens(_,0,B,R,_,_,_) :- true | R=[BE]. el

v L
% next_guesn_ext(¥,I,],B,R,D,Pi P}

PP AR YA A AR A A A A A A A A A A A A A A e e
W BFC S A — 2B ADOERTTTE 5 ikdk

h AWM EGT T AR AR, (18) TEF—A%RITE .

U ETD ey Y ESH next_pe LT L.

o1 FlES

A A R A e A o e e

next_queen_ext(¥,I,J,B,R,D,Fi, P} := I»0 | wiio)
next_pe(D,N,1,Pi,P,Pil), ni11)
R={R1,R2}, Wi1z)
try(¥,I,J,B,R1,D,Pi,P), %i13)

next_gueen_sxt(N,I, (J-1)},8,R2,0,Pi1,P) %(14)
fprocessor(Pil).Y{1E)
next_gueen_ext(_,_,0,_,B,_,_,_ ) :- true | R=[]. %(18)
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A A A A A A A A A A A A A A A A A
% nmext_gqueen(N,1,],B,R)

RO A A A A A e R A e A e A e e A A e
BRIy 4 B ADOERYE S R

b OETREP Y o AR UEHEND.

VAR E FigE
R v e

next_gueen(¥ I,J B R} := I>0 | waT)
R={RO,R1}, wiis)
try(N,I,J,B.R0.0,_,_ ). FAS L))
next_gueen(k,I1,"(J-1},B,R1). hiz20)
next_gueen(_,_,0,_,R) :- true | R=[]. WE21)

P A A A A A A A A A A A e e e A A A
% try(¥,1,1,B,R,D,Pi,P)

A A A A e e e
Y EOMET r A — v EECRHTE 20T, Brcbkoirid<s

E AR A A A A A A A A A T o

try{¥,1,J,E,R,D,Fi,F) := tTue | wi22)
chack(B,J,1,Hes), wi23)
if_succeeded(N,I,J,B K, D,P1,P, Ras). ne24)

EA AN A A e A A A A B A R A A A A A A A A

% if_succeeded(N,I,J,B,R,D,Pi,P,YesNa)

PR AN A A e e b e R el B el e e R R A B e A
ORI A — v 3B EHESIC L o THRESET 3R

W B LEROT R,

% YesWoives R0 S, no A GHEH AL FHT

AR A R A A el Rl el e R e e

if_succeeded(N,1,J 8, R,D,P1,P,yes) :- true | W(agy
queens (N, " (I-1),[JI8],R,“(D~-1},Pi,P). %(28)
if_succeeded(_,_,_,_,R,_,_,_,mo) := trus | K= .%(27)

R A A A A e A A A A A A R B R e A A
% check(E,J],D,YesNa)
L S M e
h EOEFIC YA -y BT 2 0FREF e » 7T LR

AR A e A A ey A ey e e e e o e e A
check{(K]|_],¥,_,Res) :- true | Res=nec. Wiza)
check{ [Kl_],J,D,Rea) :- J=:=K+D | Res=no. Ni29)
check([K|_],J.0,Ree) :- J=:=K-D | Res=no. Pk
otherwiss. Ki31)

check([_|B],J,D, Ras} - troe | w3z
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check{B,], {(D#1} ,Res). nias)
chack([],_,_ ,Res) :- true | Hes=yes. Wi34)

A A A A Y e A A A e A e
% check_pes(N,PE)/check_pes(N,PE,N0)

AR A AN AN A A XA ARl R e e D A R e A e e e e e e A
WANERAET o s ¥ DERNVAFLOT o ¢ 0ERL T

B EEIEShEFz o rTE. LLAESoEL, Y2FLA0TE

Lok b ERFERT IV oy S HBETE.

A R A A A A A A A A R A A e e e

check_pes{¥,FE} :- trus | %(35)
current_processor(_,X.Y), PAET:S
check_pes{N PE,~{X+¥)). nian
check_pes(N,PE,N0) :- N=<NO [ PE:=K. %(3s)
check_pes(N,PE,N0) :- K>NO | FE:=NO. niag)
AR ANAS 8 N e e A e A e e e

% next_pe(D N, M,Pi,P, Pi1}

B A A A A A A e A A o A A e A
hORIKEFMET R S T ot » v 0FF RN LIRS
LBDNDRENELTHS LY FoEECEHTZ o1 +oaly
nEMHES S,

¥ D EHEOFE

You: o — ol

%M HOEROEE C T 5O

LPi: HEKS=Ad@FkotradnE e

% P BHTE 7o v oo

WPl HHS—AREITE Yo+ 4oES

BT A A A A A A e A e e e e e

next_pe(D,N,M,Pi,P,Pil) := D>1 | nian)
next_pe{” (D~1) K, (M=N) ,Fi,P,Pil). niaL)
next_pell,_,M,Pi,P,Pit) - true | Wiaz)

Pii:=({Pi+M) mod P. Y(43)

111
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R ERIE

BT, TEETHE L ABoEEER Y S AnoEEREoMNE ST 5. MEREECEYE 355,
REALACEETI Y P LRER LT PDSS STEBWEFHEET 58

12.1 A b Y FEF

Poss oflALBIE-TF L substring/5, set_substring/s BWH.

12.2 <74

frrle 2 FeEE LABED, FFOET R e 2008,

12.3 n XTACE
< E R oo KTEFIEED, ToEELEN - BET 7o X 3B

12.4 FEEBEE~75EFE->TBVTHRED

FHORTHRWAERME T, FEXL V2 b TEDLL TR ChAE~NZ7 A EAnTEWTLY G,
i MoREaRFELTAL

125 84— %EE{LLTALS

BowTRAvES 7 - rRESHEZEE ST VEELEELA T2 AA, 8FFED S
FIH 7 4 —w & BeE, TITROAFTIHCRY A —#EHRw b iledhrsHd. ¥k, THFIEKC
Biwob#HbrTtesd. caoXie, ML AT ORI EXSETHE. TERE
BRFICEHE{EETE v, 2R THORTINMHOR L it v X

12.6 BZ2A—OAWHTHIRNEEATALS

HEoETHAAES F M-, BEEF LA T ERlT ety FEBTTWRE cLE, B
FEFLAAETRAL w4 TEHTL, 108FR <A ELALRARSERET v, TokaR
Lymey TETTALSC4 Y 3, TG WANIRPELTAL,

113
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PR EREORE

13.1 R YU SEE

PDSS o#AS BRI THE substring/5, setsubstring/s #EH

substring(String, Pesitien, Length, ~ SubString, " NewString )

String #IARERE PR 2 b U VLN ELHFAN. Position KRPEE HIF
Ei. SEAMEMEUN E A R String DRIRLLEA GHFN. Length MRE#E b
Wi EEHLIA¥AH Position + Length H'EEF B2 TwWAHEAN. tANOSES
it String @ PositionHEEH LR X Length % o ¥ — LEFEAER VY w55k L,
SubString BAEEE P, String *ALAA FO 2 ) » RN ALEMN. T i,
Pesition+{SubString M ¥ ) HString DERBTEB L TWIHEFN. ThiNOBS
fCHL String @ Position HEH b ¥ SubString TRERAZ P X CEEBRLAR b
Vel YewString La=7 7445,

set_substring{String, Position, SubString, ~ NewString)

String MECEELTE. = b0 RN ELEFN. Position HEREE HIFTh
W, FFOENLAE AR String OFRELEL GHFIM. SubString 2RTEL b T
String ERIL A4 Y2 b T w VLML BHN. EA, Position+(SubString @M ) #
String DEEH L CwRERAMN. RN OESICHE String © Position BB b
BElengthBE sV —LEAZA LY » 7% EEL, SubString XETHAE LD, T4,
Positiont(SubString @& ) 2 String DERE TR A TWhHAN. ThlNORS
bl String @ Position FFH b ¥ SubString TriEhe < bV v Yol @M 2 b
oyl NewString L ==7 r A 5.

oy SLl

i- module my_string.
:= publis my_substring/E, my_sat_substring/4.

my.substring(0ldString, Position, Length, SubString, ValString):-
string(0ldString, OldLength, ElementSize),
integer{Position),
integer (Length),
0 =< Paszitioen,
Positien < DldLength,
0 =< Length,

115
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Position + Length =< OldLength |

new_string(FewString, Length, ElementSize),

copy_substring(0ldString, Position, NewStrimg, 0,
Length, ValString, SubString).

my_set_substring(01dString, Fosition, SubString, NewString):-
string(0ldString, OldLength, ElementSize),
string{SubString, SubLength, ElementSize),
integer{Fosition) ,
0 =< Popsition,
Fesition < OldLength,
Position + SubLength =< OldLength |
copy_substring{3ubString, O, 0ldString, Positiom,

Sublength, _, NewString).

WAFN v reESshba—F3
copy_substring( OldStringl, Positionl, OldString2, Positioni,
CopyLength, ValStringl, ValString2):-
CopyLength > 0|
NewLength? := CopylLength = 1,
string_element(01dStringl, ~(Pesitioni + NewLength2),
Element, NewStringi),
set_string element (0ldString2, ~(Position2 + NewLength2),
Element, NewString2),
copy_substring{ NewStringl, Poszitiornl, NWewString2, Positien2,
NewLength2, ValStringi, ValString2).

copy_substring( OldStringl, Positioni, CldString2, Position2,
CopyLength, ValStringl, ValStringl2):-

CopylLength =:= 0|
ValStringl = OldStringl,
ValString? = 0ldString2.

EiTH

| ?= my_string:my_substring(“abcdef", 2,3,5ubString, NewString)|SubString, NewString.
SubString = “cde"
HewString = "abcdef"

yes.
| 7= my_string:my_set_substring(“abedefg"”,2, “hij" New)|New.

New = "abhijfg"

yes.
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13.2 A&y
fTolE <2 258 LR Eo, SOl R 7o 27 6B

muli{Jlda, 01dB, ~ NewdA, ~ FNewB, = Vall

D1ldA TR ARERbT<2 4,

DLl4E TH B Wb d i,

Howd Dlah t==Frd Libo.

Newh 01dB 2 =7 r 4 LAbLD,

Val MEMHEERT &
FaFTLE

a e iyl
U = ({ay, iz, a0}, {bry. byg, bys )
By By bys

DrXalFi2rHnTiHREELTC LT 5,

f 'bll é"l'.! .
( ity W1z G ) _ ( ay by + agobay + aabay  agibia + arsbas + agabas )

& b
oo o201y + aoabyy + agabs;  asybya + assbos + asshas
frar  haa

OESHROE S EEMIC R D,

azr  Gzzr dmm

o, miz, 013}, {@21, @09, az3}} % {{bya, brz}, {bar, baa}, {ba1, baz}}

= Henbntaby+aahs ayibio b abea+agabaz ), {an by +azsba +aasbs;, sabia+asabantassbs:])
v AR I L ARSI

= module matrizx.
i— public mul/E.

mul (01d&, 014E, Newh, NewB, NewVal):-
vector{01dA, HRowhk),
vector(0ldB, NRowE),
vector_element(0ldi, 0, Rowd),
vector_element(01dE, @, RowBH),
vector (Rowk, NCold),
vactor{Kowk, NColR),
NColh = NRowE |
new_vector(01dVal, NRowd},
newvmatrix{¥RewA, NColB, OldVal, Vall, % 3 L\~§T#(
multi{NRowi, NColB, NRowB, 01dA, OldB, Val, Nesi, Newk, NewVal).

UL TTH] (=2 &) 2R,
newmatrix(Nhiowh ,¥ColB, OldVal, NesVal):-
NRowh > Q|
HNewRowk := NRowhk - 1,
new_vactor{Element, KColR),
set_vector_slsment(0ldVal, WNewhowA, _, Element, Vall,
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newmatrix{NNewhowh, NColB, Val, NewVal).

nesmatriz (NRowh ,NColB, 01dVal, NewVal):-
HRhowh =:= 0|
01ldVal = NewVal,

% FoiiEa—F
multi{0, NColB, NRowB, OldA, O1dB, 0ldVal, NewA, NewB, KewVal):-

truel
0lda = Newh,
014 = NewB,

0ldVal = NewVal.

multi(KNRowh ,NColBE, NRowB, OldA, D1dB, 0ldVal, Newi, FewB, NewVal):-

NEowh > O]
KNewRowdA := NRowd - 1,
NHewColB := NColB - 1,

ENewRowB := NRowB - 1,

set_vector_elemant (0ld4, NNewRowh, OldCold, NewCold, A),
multiply_col(NNewColB, NNewhowB, OldColAd, NewColk, 01dB, B, 01dV NewV),
set_vector_element(01dVal, NNewRowdA, 014V, NawV, Val),

multi (WNewRowh, NColE, MRowE, A, B, Val, NewA, NewBE, NewVal).

YO
multiply_col{NColB, NRewB, 01dCeld, NewColk, D1dB, NewB, OldV, Newl):=
NColR >= 4
multiply_col(~(NCelB-1), NRewB, Cold, NewCold,B, NewB, V, HewV),
multiply_element (NRowB, NColB, 01dCold, Colk, 01dB, B, O, HVal),
set_vector_element(0idV, NColE, _, KVal, V).

multiply_col{NColB, WRewB, 01dCeld, NewCold, O1ldB, NewB, 01dV, NewV):-
NCelB < Qf
01dCold = NewColA,
01dE = NewB,
014V = NewV.

SRR LTRILT RN EA—T
multiply_element (NRowB,NColB,01dColA NewCold ,0idR NewB, NOldVal, NNewVal):-
NRowB >= Q|
multiply_alement (" (NRewB=-1), NColB,Cold, NewCold, B, Newd,
“{N0ldVal+ElemsntA*ElsmentB), NNewVal),
vector_element (01dCold, HNRowB, ElementA, Cold),
set_vector_element(014E, MRowB, ColB, NewColB, B),
vactor_element{ColE, NColB, ElementB, NewColB).

rmultiply_elemsnt (NRewB NColB,01d4Cold NewCold, O1dB, HawBE NOldVal ,NNewVal}:—
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NRowB < 0Of

01ldColh = KewCold,
01dE = NewH,
HOldVal = KNewVal.

o el MO L AR

;= module matrizx.

;= public mul/3.

mul(014A, 0ldE, WewWal):-
vactor(01dA, KRowd),
vactor (0148, NHowB),
vactor_element(01dA, 0, RowAd),
vecter_element(0ldE, 0, RowB),
vactor{Rowd, NRowB),
vector (RowB, NColBj|
new_vector(0ldVal, NRowd),
newmatrix(NRowA, NColBE, 0OldVal, WVal),
multi(NRowh, NCelB, NRowB, OldA, 014B, Val, NewWVal).

newmatrix{NHowd ,NColB, Old¥al, NewVal):=
NRowh = O
¥KewRowdA := NRowd - 1,
new_veactor(Element, NColB),
sat_vector_element{0ldVal, NNewRowd, _, Element, Val),
newmatrix{NNewhkowA, NColB, Val, NewVal).

nematrix{FRowd ,NColB, 01dVal, NewVal):-
NRowh =:= 0|
014Val = NawVal.

multi(0, NColB, WHowE, O1ldA, D148, DldVal, NewVal):-
troel
01dVal = NewVal.

multi{NRewh ,HColB, NRowB, 0ldA, 014B, DldVal, NewVal):-
NEowh > 0]
HNewHowdA := NHowdh - 1,
NNewColB := NColE - 1,
K¥NowhowB := KRhowB - 1,
vector_element (01dA, NNewRowd, 01ldCold, A),
multiply_col(HNewColB, ENewHowB, 0ldCold, NewColh, OLdE,01dV, HewV),
get_vector_element({0ldVal, NNewRowh, 014V, NewV, Val),
multi{NNewRowd, KColB, NRowBE, OldA, D14B, Val, FewVal).
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multiply_col(NCelB, NRowB, O1dColdA, NewCold, O1dB, 014V, NewV):-
HCalB = 0|
maltiply_col{ " (NCclE-1), NRowB, Colk, NewColh,D1ldB, V, NewV),
multiply_element (NRewB, NCalBE, 0l4Cold, Cold, 01d4B, O, WVal),
set_vector_element{D01dV, NColB, _, NVal, V).

pultiply_col({NColB, NRowB, O0ldCold, NewCelh, Old4B, 014V, NewV):-
NCalB < 0|
D1dColl = NewColh,
01dV = NewV.

multiply_element (NRowB, NColB, 01d4Cold, NewCold, OLdB, NOldVal, HNewVal):-
NRowB >= 0O
multiply_element{ {RRowB-1}, NColB,Colh, NewColdk, D1dB,
“(NOldVal+ElementA*ElementB), NNewVal),
vector_element{0ldCelA, NRowB, Elementh, Colh),
sat_vector_element({0LdE, NRowB, ColE, NewColB, _),
vector_element{ColB, KNCalB, ElementE, NewColB).

multiply_element(NRowB, NCelBE, 01d4Cold, NewColk, 01d4B, NOLdVal, NNewVal):-

NRowE < 0]
D1dColh = NewColk,
FO1ldVal = KNewVal,

FiTH

7= matrix mul({{1,2,3},{4,5,63F,{{1,2},{3,4% ,{5,6}} 4,8,V)]all.

i

A= {{1,2,3},{4,5,8}}

B = {{1,2},{2,4},{5,8}}
Vv = {{22,28},{49,64}}
yes.

| 7=

13.3  n RILECH
=7 7R n SENIEIED, TOERTBR EFT L o 24 B

dim:creata(Stream, Def, Status)

Def T ([100,2030) @X S 4) U 2 b &HWTEE L% o JOTRFI 468 L, + OBFKC
BMfZowv PA L —LdStream k22713, Status CHETo 4 o3t=a=
ZrdEnd.

nermal HEED
abnarmal BFIE SR

Stream ~gE L 4 v ¥ — FOMERRTFO:ED

set_array_slement(Fosition, ~ 0ldElament, NewElement)
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n HTEHID Position B OMH & 01dElenent t2=7 7 4 |, NewElement * &
LR R

array_element{Pasition, Element)
n FICEF|D Position B HME % Element b 2=7 r A+ 3.

FOFSLEI I TH nBUOLORFIE I Moot 2cEbLT. BFE T 2+ 2 s cERILE
PHE I ADKEELARR oA X & BEEL,

i= modele dim.
i= public create/3,

create(Stream, Def, Status):-
list(Def)|
Status = normal,
arrayeizae(Def, 1, N, NewDef),
new_vector(Array, N),
eval(Stream, Array, NewDef).

otherwiszse,

create{Stream, Def, Status):-
truel
Statues = abnormal,

arrays=izal [Car|cdr], 01d, New, NewDef):-
true|
arraysize(Cdr, Old, N, Def),
Now := N * Car,
Newlef = [N|Def].

arraysize([], 0ld, New, NewDef):-
truel
0ld = New,
NewDef = [J.

EH’E]( L]:r —F _}:_
triel|
true.

eval{{set_array element(Pocition, DldElement, KewElement)|T], Array, Def):-
true|
set_array_element(Array, Position, Def, 0OldElement, NewElement, Newhrray),
aval(T, NewArray, Def).

eval{[array_element(Positicn, Element)|T], Array, Def):-
trusl
array_element (Array, Position, Def, Element, NewArray),
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eval(T, WewArray, Def).

set_array_slement{DldArray, Pesition,Def, OldElement, HewElement, Nowhrray):-
list({Positionl|
position(Pesition, Det, Fl,
set_vector_element(0ldArray, P, OldElement, NewElement, Kewhrray).

array_element(OldArray, Pesition, Def, OldElement, Newlrray):-
ligt{Position) |
position{Positien, Def, P},
vector_element (Oldhrray, P, OldElement, NewArray).

position{[Car], ,Fl:-
true| P = Car.

otharviesa.

position([Car|dr], [DefCar|DefCdr], NewP}:-
true|
GldP := Car=DefCar,
position(Cdr, DefCdr, P),
HewF := OldF + F.

EAT

| *- dim:create{Stream,[5,5,5], Status},

Stream = [set_array_element([1,1,1],0t.a)},
sat_array_element([2,2,2],02,B),
set_array_element([3,3,3],03,¢),
get_array_element([1,1,1] ,41,4),
set_array_slement([2,2,2],42,e),
array_element([1,1,1],B1)]]all.

Stream = [set_array_element([1,1,1],0,a),

set_array_element([2,2,2],0,b),
set_array_element([3,3,3],0,¢),
sat_array_element([1,1,1],2.4}.
get_array_element([2,2,2] b, e},
array_element([1,1,1],4}]

Status = normal

01
o2
o3
A1
AZ
B1

=0

L}
L = -
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ves,
| ?-
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14.1 tHEEDEIRE

HER KL FHATEZ I AT ET0ME, BEETARCANLESZ SA S Aol o
3. AEORWOEME, FREBL-LENMHEC AT TRk SoRTT el o c tvhs. B
FofEE, btk MeSic i oS L, MEZREE bR+ it FR LTEHEEA £ LTE
HEWEtcwdi fEoBNERiTs ) MERES TEEOBRN FLd 4. LisL, e+t
BESRCRS LERCERL, FRCEEHB AL LRSS bk £ AVEL 5 S il
CRScl @iEsthd kLA,

KLl SHcsl s @b chtBEAYHLT, @i vo KLl YersatmsroEsss
B, KLL 72X 7 58 ME FINSEST F5 7ALRABA S LHRLETWTR 25, WAl Tk
HEYERTIRICH, £ SBCHERLTH RWEE L LCHREME A< ) o HEGE 54
5 AOUEONTKLI O —A3EGFE4ALE, 20— AhbRBEL AL TOT— AR DI
OPTETEND. Tk, AHOPCECERFFEEIC LT, ThETHERIHE cokde, —#
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LT, FlIAH FHEEASL bh AREE@ WA L LES. T8k, +oMERIEclE#,
b LERICEHASNWHESORES THEcOTEL 5, ¥4, FERoRTE—BchLA v E
BLAD, TARMEMCET LAV T I8 cHBMET AW, ¥, SN0 7 —rofH&E
B LABCRTEEcEE A, 2000 0B EE L AMALEETL S .

HRkE, $#EMNORTEMNET 2 AB0 sy FEETEEA F V—L4 k $EAOHIENEE x
NEEEA PV —LdDhdaTwE, B4 CERNEY L ATEO S A — 285+ HTcEEmme
LEDE-EOBELTSS, HEL M- ML TR 2 v 3] &R0 k.

14.1.1 ETHE

HRAO S —A0%T (HTHIC TEEORT] L ) ol / it / HER / TR 5HE
T3 ChoOf@IMER b Y—Licawy FEMTCECLaTHES (14.2), 24 L EFIHLE
FPREE TR RL, chboMERET LHECTFAbAI tELE W,

Th, BEROT A OETRETHT LAMCHET A >t — UVRHEX F U —LKHELE.
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EEN
w S
Cmem |
' | e b Y i
m _———-!ﬂ"é"—z b U—A

B 14.1: FERORENEEE

R b Y —L [start,stop,abort...]

HE A b V—4 [terminated,started,stopped,aborted...]

& 14.2: ETEE

14.1.2 FERHRHIE

SR ook 2 e £ 5 ) Gk ¥ OFFET (LUFNIE TRED &\ 5) ST
L. EREHC FEOSE SEHE0BMAE LSoNEE SR Y —AK=wr FERiTCLEES
THF%5 (E14.3).

%, BRHERENET L LBICETC LMER b Y —ACKERRA » — UBEMENE. L,
WS FEREELA D LTRSS BB ) - AR B CHRRED EEY Me LT o, BE
DRI EEET S

A, HEX F V—LacEREREAEOM S b A v e — U MiT L BERFV—LFELTE
ESERRE SIS ERE.

kg, wrd PSITERIA T SRENRERY ¥ 7 v a vBesiST s boXdTh s, 9,
FHERAN, 4%V HEE, 7 e e MoBERE Y VEBT L5 cd BT STERND S

14.1.3 GisnE

HEORTHICE CAFNFROLE LTS, ANBERCEBRIRE0S Bosf 727 — 7
Few 7, STOEM (F—AcHibT s ERES L 8P, 2=7 47— 3 YOREK) §xb5. C
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+—B#Z b Y —L [add resource,statistics,...]

| — | - #@EZ b Y=L [resource low,statistics(Infa)...]

14.3: FESTIESH

NoDFNBREREA MV —L B cEE NS (H144).

Fla el divide(2, 0, X) #EFLTYoRETF— 58 LABESCH s F@&EZXF V=4l
LT-ORELLIF-FELLAT—ABWlEINE. FOMBIC BN PEEL A 7 —Anith b KB
FTELS—ALETEY Newtoal L. PIHME~ > F 5 NowGoal #H 4 H divide(2, 1, 1) Ko
MHTEE L 27— LAL—ADHD DI NewGoal AFFTEh 3.

NewG=divide(2,1,X)
——+#EX } V—4 [exep(zerodiv,divide(2,0,X),NewG),..]

B 14.4: FIMLLE

14.2 FUFOREE

ok, BRRRER—RO 2=V 2BE VRBCFHT I3 0TREWEBH LA, Eviod,
—BICHEOA RS ERoNT L AR T I L, 20w HRAER L (i 0hbTR 3. 2
fo, HIMEVED WD — st~y FRAR ( SfT 2 L8N E Yo XS nick 3. £EiTH, Ch
SHEMETFIAT 3 BcEELRERbEVAR, w22 0R*AvwTiEHT3.

BE, COTHEROEALECCBRARAC L Y D300, TMCE S BEc~=xT A [2)],
3 g3WoC k.

14.2.1 £HFIvdEAE V=74 45—3 3%
DRSO AENEY Kol s bEN RO ENREELI TALS .

TEfF s htEhAva =T r—va v BEEOPKARTLEAR, Sl 6055
rEHEEERL WL Te2 5, )

BETF 2T S hbhbhvazr 4 r—v o v 33 - BS, Chd MM B oM LEN
BEEAWTHETIONGERTR2E. FlLl Rolihd—A0NFEELCALS. 2%, cofT
shoen(X = ¥) REBEOPCER I L Y oa=rabr—vavifFhbr L8t ERELAVOT
E Y-

-X=a, Y==5b, shoen{ X=7Y ).
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crt, a—¥oRMFI AT inTi LS.

o TEoNTL EY QEXNFRLFRa £ b ICIRES

» BHORTIEY DT =Y a rBIEFEIhS.
o EFoRMEFATHASRAARCESEI LS.

o HEOBE2 P LPEHEL TN, 2270 b —Ca vHERTHLELERL AddbE S
(B2 14.5).

| X=aY=a
shn-en{X:Yfl—;———w%?* FU—hEEH

[unification_failure,,.]

B 145 ST arddinbkna=7 g r—ta v FER

Frad KLl tis—AaoESEFERET I AT wES, EBCEo L5 ciET 5 b 5h
v,

« TohT X YOy 45— ba v FEGFINT.

e FEOHT L a7 r—a PHETIN,KICY 2 ba=7 4 r—ia Ml
REF AT T 4 r—ira wHERL SHROBFHENTL.

Torhic, BEONSEERSITEEERY ST WARS IR, AEL L EERoRO A TRLE
LTE LW SR, oA CER LT LESERSER L. chiiz—W 70 &7 LofFRop i
CREC SMETHAL, SRR BT P RS CHWDEETT, LhL, £
L—F g v FenF AOEME 2—F T o X FLA0RRAETERNIHsTwE L a—¥FF o FA
a7 r—n QRN F5r—F4 v 2Fos2ndfinobis S o b ElR D,
FERRTHE. aT, PIMOS TREN7 + A% FFFEERLOGWET HnTHFAL—F 4 ¥ 2T 4
PR L AL diciEb i TwnE b, 7 A FConTRBE Y EE.

TR, BREYO AT —FREER L ARV R XS T i hn bt ELTAL S,
AR XofiEsn, SEodcel L it Th ok ot BEEoNTECAEFIX ST IR, &K
LS AREA A= AT ARTYRER W, &l o CRBHEFHECT AL I 2 Y HW
THAT taF—FitLdETbhvho s LTH

Fedal
my_unify(X, ¥):- atom{X), atom(Y) | Z=Y.

=i H
7-%=a, ¥Y=5b, shoen{my unify(X, ¥)}).

coksedhl, EFHEoNEo T ARETINTALERND T —AEKETIh 0T,
A—H¥ORELARCB LS5 ER S, AEL BEEEIA -~y FRAE, 2274 ¥ —
var—2BEVEa Tk b AR 7o X 2L LD, T, ANKCR Y 2 A~ LIERIT S
MEoAFsottlof & £ ¥HMcT sosi—#cH .
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ik, rOFTEEROFANTRELT-IFENT P AREAR AT WAEBIE IO L S Ciilis
BiAv=Fodfwac brERERrhy L3l HEFR SR — sk 2 S,
HOBCEHEEN IS COEEOFEATEE I ECHE LRI LA h Ao hnoT, A
EWEE oI LIchL D LA,

14.2.2 FHE7 4%

Lt AEBEFoAFEIo i ANEFERo beEfTI 4o b EBLTAL S, FOE,
SRSk T A R WS I, T oS v OBrENET I ik, L
L, HEZMEE- B, fIffeHELA L SIc, E X e Aoy KEHCHERORBTE
Cofex? i HEONTCRELRIES AL ST 2 08HEB T

FOALOEE L LT, AEONSLAETEE LTI ENICENT A2 220 2 HEND B,
L adEHR R s T =y v TR LAREA S = A ) HEESNT 0 OFEE
HoTHEL T EOLSRFEEETCALY.

I—JL main(X,Y) E 1 OEEHRHS. FHT—IL sub(X,¥) & ¥ OERDHS. LHL,
7oAl YA ESEEHNTY, nain O Y E sub QA EFURT . O
Bz, FhENAIOFEOTFCERTL, TRENAOESEA PV —LEFERTEECL-T
ELEOMIS—THEMFELREL

FEfTH
7- ghoenl(mein(X, ¥)), shoen2({sub{X, Y)).

CoEFTER, o= A main(L,Y) #HE 1 OWNBTETL, sub(X,Y) QR 2 o TETT 3
LOoTHE, TRATHOT—ARERI FYERFLTVWE, =t maialX, V) o= F—HEE 1 KK,
F—a gub(X,Y) 0 P —iEHE 2 cBEL TR LD S5,

ZoT, b L —aA sub(X,Y) HECHETER, et a0 RN O FELCLE- AR
g, s sub(R, V) AP TELRLWMb LT, 27 -REE 1 KEEER L. Y L TLmE
B, T — A pain(X,Y) oAt Mbedz  —(IHE 2 i ha.

rhellET IS, EFERL EYEP AR TALS B, Lo b REEE SIS
Sk L EYRWFRET FAF—FDAiCHEZLDETE.

To¥rsh
main(X, ¥):- true | wi1)
filter (Y, Y0}, wizy
main_1(X, Yo). #(3)
seb(X, ¥):- true | %i4)
tiltear(X, X0J, %(E)
sub_1(X0, Y). nis}
filter{A, AD):- atom(A) | A=AO. %
S

7= shoeni{main(X,Y}), shoen2(sub(X,¥)).%(8)

TCT, F—A filter(4,A0) (R 7 4 A F EFH N, HEOARARTHAVIERE O I0ET
HASHCEL R whEnO T—ATHE. CORB7AAFLY =T, =2 main(X,Y) Oy RIEE
o, T—a sub{X, Y} DT 2 CHEER D,

cokse, BN L ARITENEREAEECE, RE7 A 2200 EHRF s it
HEMCHELET oy FLbhd. Lil, B érbt@ntvasr s r—rarvoficbiigiL
Rrse HEEHAEEROoRSCREIhISToES Y LT RE 1 2 ¥R A HRE RS
T, S CHE R T b o R B,



132 55 14 3 IROMAE £ = ofha

1 ] :4. 51
(x)
sub{X,Y)
| .
i IEF e
| main.1{X,Y0) Y'D | sub_1{X0,Y) {;:D
|

B) 146 (Rl g n b

14.2.3 MWHOHWHEDS bO—>%FH
TR T 5 L, EH OB oL s HRATHRHCE2nh b #F¥ LTS5,

M=ol &M O BERORE Fiksid 2 B, Th¥nfoREo beuflc s 4,
ﬂﬁmﬁﬂmhﬁﬁmt%Eﬁﬂﬂﬁﬂﬁﬂﬁfnﬂﬂhﬁéﬁd

REFBECRY T HHEL LTR, Ko 28 ) OHESEL biL s,
[k 1) 2 2OUMICFLEREB LT, &5 84 ETOEE
(&2 ~RLT—IT BRI U~ LBELT, EBEIBA v —F e T ¢ BDEHD

Th, th¥hclLcmEEs CEETIAMRMET L Ay BHEMEC T 3 A0, c g
LTHERNOAPET o L35

[F&1): 2 >oHBALEREEL T, EE LAY EEETOER

HFesers sy

solver(X):- w1
terminator(Report!, Raeport2, Contreli, Control2), iz
shoenl{{algorithmi(X), Contrall, Reporti), K
shoen2({algorithm2(X), Contrel2, Report2). a4
verminator([terminated! ], _, _, Contrel2):- true [ (sl
GControli=[abort] . %(s)
terminator(_, [terminated|_], Contrell, _)}:- true | %7
Contrell=[aboart]. we)

CHoOMEAELELELELT ¢ LECEHNELZ - TAESE4ELT CEBEKY,
algorithmi(X) ##T L o35@ o T SETICHRRERES BN Ay, . & A ¥ [EE e g
DoTERELS 2 LASSICH, 7— 2 solver(X) S i -

chugﬁﬁiﬁlEﬁﬂ?ﬁh#%ﬂdTuHEakﬂab,mux&mmiﬂamj—mﬁﬁb
T EF LS hBVALLTRE R W R L 5 EENEREA VAL LS CFhiEgn,



14.2. FwFHorrs

solver{%):=-
solectar(X1, X2, X),

terminator{Reportl, Report2, Controll, Controll),

shoenl({algerithmi(X1), Comtrell, Reporti),
shoenZ({algerithm2(X2}, Contrel2, Repoert2),

selector(Xi, X2, X):- integer{X1) | X=x1,
selector(Xl, X2, X):- integer(Xx2) | X=X2.

terminater([terminated|_J, _, _, Centrol2):- trua |

Control2s=[abort].

terminator(_, [terminated|_], Controll, _):=- true |

Controli=[abort].

Hid)
%z
%3y
wia)
%i(B)

pAL
w7

hig)
%ia)

i)

11

)

133

eFEL COXSCENOBEMRRE - CECroPRb—0R NS 4 YolNE TR, KOS 2 TR

FTEO Py 3045 0opi—lrhs

[T 2] —FEw—TFT DALV —LRELT, EB5bhbia v b—UE BT BOER

LIFi # a2 n@étpit

solver(X}):-
merge({X1, X2}, Xsl,

terminater (Reportl, Report2, Controll, Cemtroll),

result(Xa, I),
shoenl1{(algorithmi(X1), Contreli, Reporti),
shoen2{(algorithm2(X2), Control2, Report2).

terminator([terminated|_], _, _, ControlZ?}:- true |

Contrel2=[abart] .

terminator(_, [terminated|_], Contreli, _):- true |

Contrali=[abort],

result{[H|_ ]}, X):= integer(E) | X=H.

%(1)
pA RS
(3l
nie)
wis)
“is)

i
his)
nia)

w10}

PASE

}

tmﬁmft.E%hﬂﬁ#ﬁﬁﬁ$<ﬂhﬂfﬁ,Ehﬂﬁﬁmﬂbﬂrt.itﬂm#?ELfs
rﬁdeﬁinﬁena.L#ﬂhﬁﬁwﬁﬁfﬂlfttﬁtﬁﬁ—ﬁmﬁﬂmﬁﬁtﬂ#?aa.

APV L CORENDTT— 1t merge (X1,X2,X8) HF » Fuw 243,

COFoFre 7 oMl 3B, = VAV OKC BT LARCA Y —2%BL 54

HDAATERELFHERE 74 2 EDE S E LT ARRE A LA

aalver(X):-
marga({X1, I2}, X&),
valve(Enobl, XX1, X1},
valve(Knob2, XX2, X2,

w1y
wz)
n(3)
P ALY

terminator(Reporti,Report2,Contrell,Control?, Knobl, Knob?2)

result{is, X},

shoenl{(algorithmi(XX1), Centroli, Reporti),
shoen2({algorithm2(XX2), Centrol2, Report2).

valvelclose, XXs, Xs):- true | Xa=[].

%ia)
uiT)
%nis)

ya4:)]

. %(B)
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alternatively. %(10)
valve(_, [0, ZXs):- true | Xs=0[]. ni11)
valve(Kneb, [E|T], Xs):- trae | wii2)
Es=[H|Z], valve(KEnob, T, Z}. wi13)

terminator ([terminated|_J,_,_,Control2,_,Knob2):- true |%(14)

Controli=labert] ,KnobZ=close. %15}
terminator{_, [terminated|_],Contrell,_,Knobi,_):- true |%{18)
Controli=[abort] ,Knobilsclese. W17y
result([H|_J, X):- integer(H}{ 1=E. %{18)

¥, col S LEEBELA VA TY alternatively #HwTESOTHSEEET AT Y
LIS L3 RS0, AMBECERELAEY TR S,
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IRSSIVITI =y (1)

ERTH, KLl Q7o 71w r 20 7 L LTUFObOF$R
« MROETOHE
» SEmEEOLH
* Zb)-Lififgdnn

15.1 MO TOHE

FETR, HEORTHE T —A0RTHNET LA L L 2 UBT 30O W ShofHElE 7o »
ZILTT =y 2RRAT L HEORTOHEFER, $@ L4 IEEORE, Yur5 v ras
ArMCLoTHE S CETRRENE W (2hofEFToC, BENKELTE WS 0 &

15.1.1 R FU—LhFHLSAIOFER

ANTF—SEEANETOHAERN R Y=Lt BLTHAF —2 E LTiE~T(B5 4
7O KLl FAYFLTR, HAF—9 2 TE-TETX F V-2 B L b BOEES
5 (E15.1).

B4R~

[s 1]

/i/\

Furd (v Yy Foex)

15.1: 2 YV —=LBEMAL RSO ER
P, #4952 7- PR FACEWTR, OL S KL THEORT 2 HET E R v,
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Fa X
golEnd) - true | i1y
gsort{[3, &, 1, 4, 2, 8], Ys), Kz
judge(Ye, End). N3
judge([_|T], End):- true | judge(T, End). Had
judge([], End):- true | End=end, (B}

HITH|

?— gelEnd) |End, nis)
Endsend. AT

()T LS — A gsort([3, 6, 1, 4, 2, 8], Vo) i, B Ys LA bV — } SR AR
BUIAMLE=2TESTOS. foT B EoETIE 21V -4 Ys U bR LI Thihd,
CLTHETIOR YsOfid ) 2 e AR THESHREBET LA WA, Flidgo
LTHELTHMTEEHZEL THwH Ew.

judge(¥s, End}:— wait{¥s) | End=end.
Hin
judge([_1_], End):- true | End=end.

15.1.2 Z7OotEAOSERECES(RTHES

FRERARLEHL OO ERRERT 70 54T, pOBEA Y —LACRELYE
VCEIRDOR, IRtA0FENBCETOTRTEHETS. e, @02 20
F7REAORTOLEERL, ETOF/0EA/BRTLEABRCASOBCRTEES
THEVSHETHS (E15.2). '

¢ Cend]

b{Bend)

e L

d{Dend) e{Eend) f(Fend) g(Gend)
® Fex=x

15.2: 7o+ 20 MECE-S R THEH

LT FRO T o2 d(Dend) HUEREMRL L, T Dend 0@+ P S, ARCT o+
o(Bond) UM ERA 3 &, M Eend OfEF RV S, d & o OHFATH - KBS L, B7 0t
T# 3 b(Bend) DHF LML D THE. HIL, B8 Dend * Eend OFHOEHEBE = /e &, B8 Bend
DEPES L.

E8IC LT, Bend & Cend MMMt ok b, Yo+ 2 alhend) OHBHRETEb ok itk S,
CRLSK, Froe 2t bfT BICRBETHERO N« oXH LT+, coFH B v a
HEHLCYI e st HEoM TERET 5.
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e T A
fork{(0, End):- true | End = end. wi1)
otherwize. wiz)
fork(L, End):- NL:=L-1 | wiz)
fork(NL, Endl}, ni4)
fork (KL, End2), W(B}
judge(Endl, EndZ2, End). nie)
judge(end, end, End):~ true | ENd = end. Wi
ST
7= fork(2, End}|End. nied
End=end.

i, Fov A0 RS CETHERR Y e v AEEERECKB L T CliTR® 5,
HToATSE 02 e# v b EREAR . HAE, F7oea% 1 DLERL AW ot A%, bE
hE¥fTneioTHOORBHETHS. £ 70+ 2 b(Bend) 12 d(Dend) & a(Eeand) % gl
Lichit, it En bRl TT E0EROL00LOT, ToL S tRECRKICRT v 2 — b9 -
Fo bEREeAEMNTILN Y bTRE,

15.1.3 ¥ a—p¥—Fv bk (1)

wa—pkt—Fv bERE, FOoLAEERTIRCRETO A 02RO EETES LS
TEETEELTES, YatiohCRELERA v FlRbES -7 LBREICLTE .
FOEAMETHFRTLERCR, #0232 +F%20—-05. T353&, TO0E2
OETIRTISETOER ya—FLT, SEOETIETLEZESbE LS H
#Tdh S (E15.3).

54 ¥ BHE a(S0, 54)

b(S0, 52) ¢[52, 54)

°

d(S0, 51} e(51, 52) f{S2, 53) g(53, 54)

@ﬁ{?@*

Bl 16.3: ¥s—b¥—% o FEE(]

T—A a(50,54) OB S0 B —F 2 ANV ORELTERT, S4 HEN PR bHTTHH T,
Fla k. 50 offf & short HKiEW TR T, 52 LIDOHAE-TEEDL, ¥ —F > Lo a— FLA,
LETOFr v ARETEET LEc tdbds. o), el afliaca s

el el NN
fork(0, In, Outl:— true | In=0Out. ¥i1)
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etherwise. iz
tork(L, In, Out):- KL:=L-1 | wead)
fork{NL, In, Switch), wi4)
fork(NL, Switch, Out). Hw{E)
T
7= fork(2, In, Out), In=short|Out wi.)
fut=short.

(1) OBFCH, E8®In EOut LD2=T 41— aryELTwaEN, ChHCHRERICR 7 €2
OEFTHMT AR AL v F 5 7 o -T2 8@EERT

(4) & (B) T — ik, Wi T o AR ERT SBWEEED LT 3 #, S0HEH Svitch 3w
T RS Lo r e A MET S —% 5 FEBRLTWE.

FEFAD (6) #25 &, 2 fork(2,In,0ut) #ENTIRCR, ¥—*» bOA VDR HEDLTE
8 In GAT short KR T 5. HITOM FOHER, MO EFbTER ove OFIHHE 0L ER
FTaokickofTha,

15.1.4 ¥a—b¥—Fv FE(2)

g=pH—=Fw bEE, FoeAOBRTHECAVWSREE TR, AV —LCHT
Aub—=SeTOIOE AT EEAHIENIELHETEOICEAVE - LSTAS, F
MBS, H—F o FEMETIERE Ay E—F o THLTDY, 2TOAv&—
FT—2MY—Fv FEREL, EAE—YA IO ERCITAER S ERATAA v+
CTvhiER (B 15.4).

Ms Ms=[start(50,54),..]

master Aoy e— SR OE

As=[start(50,51},...]
Be=[stari{51,52),...]
Ca=[start{52,53),...]
De=[start(53,54),..]

/

B/

® ®
slaved, slaveD slaveC slaveD

"OHOPCFCF

B 15.4: ra=—bhr—d o b (2

master o Zpk, Ms 2 b Y —L 3 BELTHATHEE Ao +— P3P oTnd . Ao — 0§20
BRIk, slaved 2ol slavel) ¥ TD7 r-LZACE0 A v e— UL A8TE. TOM, A v +—YHCRY—
Fo lREITLAOOEET NS

slave o€ 21, master o RO TER A v £ FEERHRA LV —% 2 bOEAL wFE
FLS ETOYe LAl ve— L3R lafkh, Y—%y bve— b+ 3. TH, 7o¥2 LM
FHTHLS.
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7 ey T L
create_process(Ma):-~ trua | %1}
master(Ms, As ,Bs, Cg D), %2}
siava(As), (3l
slave(Hs), wi4)
slava(Cs), R(E)
slave{Ds), nis)
master([],As,Bs,Cz,Da):~ true | As=[],Bs=[],Ce=[1,0e=01.%(T)
master( [start{In,Out)|Cdr],Az,B5,C5,D8):- true | wie
As=[start{In,5«1)|Nas], nie)
Be=[start{Sel,5w2)[NAs], PR 1)]
Cz=[start(5w2,5e3) |NAs], Hiil)
De=[start (S«3,0ut) |NAs], %(12)
master(Cdr,N&s ,NE&,NCs ,ND= ). Y13
slave([]):- true | true . %i14)
slave([start(In,Out}iCdr]):- true | %iig)
In=0ut,=lave{Cdr). Wiae)
HKFH
7- ¢reate_process{Ms), 1)
Ms=[start{end,Short0),start{end,Short1}] | Shortd, Shorei.%(18)

Shortl=end,Shorti-end. wig)

()26 (6) TH, 7o+ 2ER LT v+ VEHTANOR I —LEBBLTW3. (T) TR,
Art—T2 b ) - LB BAERKIC master 7o ARBTHICLEFTLTWE. (8) b (13)
fﬂjmniyt—ﬁ%mmmrfutzﬁ%ﬁﬁﬂ&ﬁﬁﬂwe7ﬂt1£ﬂmt)yt—¥%ﬂﬂ
Twd TOREH -5 FERNTIALOERY A » =YKo TwE, (16) TH, slave 7o+
Aftstart 4wt —VEEHHR o ARIC Y s — b= bOZA v FEPAL TR,

FETWLRTHIELOK, v 32— b¥—d o  OHO$EHTER Short0 * Short] #, 2 S#EL
FEERTROA o b= EE Y v A TR - ARCE I b TwE D LR R,
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15.2 HFEEHE0EE
AT, R A SRS T 5 B0 f BRI kBT 5.

15.2.1 EEEFTUFEHIATESS

—fEri, SR P S HR TS L0 EAETHDS, L, IR e 27 A RREE
¥ BT 2 HATE AT, Aokl CREFI LA WEABERofnwFofTh I,

tapi= true | W)
golpriority(*,1000), iz
goi= trus | %ia)
a,b. hi4)
a := trua | anl_ﬂﬂpriuritr(i,ﬂl}ﬂﬂ}. P
b :- true | goal_i@pricrity{+,2000). Hiey

T BEGEEOT—A go DFTT—ta 2 b EHFTTE ThEfhor—arohon, G0
SRR 3000 & 2000 K EFCwE. 2 ¥AEET L ARFEL(RDL S A VOTHRA S,

¢ F—n goal 0 REEER 3000 CHFTF I,

o =2 goal | EESEE 2000 CHTFI S,

o Thibb, I goal 0tk goalll X D ETENICERT L TEL .
LA SIRICHERO L S KT ERCBWIR D B A v b,
o T—A go (TESEE 1000 CHFTERD.

o T—aa kb LERER 1000 THEIT ARG

o I— b MEEICHETINT, goal 1 HEEE 2000 TEFEAE.

o CORAT, T o OHFTEEEE 1000 TR ERTWE 0T, BEE 2000 © goal.l DIE
2L BT, goal 0 @FETHTEDAE v

COFIORESE, - nBEEE LI L S MEERA S S~ a b b OIS, AR
DF=ADBERLY VENSTHIC LRBLATHES S, cofr (Mt coX sk
R AREEMEEGT L C e RET RV EBLALE o X7 o oRNCEEEERL 388,
LELHEBTCES B2 Hav@aTt LES kb dmoiifdar &

EELMEET L 9SS, BOETLBEEETH A T#Es LKt a<k0hE.

15.2.2 AFFHETESHBHIEELE

ARMETAY e XYY A -TH, ARSI TL S ABT A b b T — A RIT 2T &
Hhad—ro@BEEL ) VE LAHEDENICETENS C L3RBT ELY. cCTRERCD
BakdEsrars,

TFAEOT oy FET— 4 job T RAFAF U o P EE| DR AT o ¥ S AR RICT. &
BOEITE = job BT IE 8 T A0 ET S 2 AE0 7 e o 0BT S S i2ERS
UTE R - e s B b

Pl -Ea A
i= module foo.
1= public distribute/1,
distributa(N):- true | %1
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current_processor{., X, YJ, izl
PEs := X#Y, %3]
fork(¥, PEs, 0. ALY

fork{0, PEs, PE}:- true | true. WiE)

otherwisa.

fork{¥, PEs, PE}:- true | nie)
Fe¥o:=FE mod PEs, %(T)
jobl@processor(PeNal}, nie)
HextPE:=PE+1, wie)
Ni:=N-1, %10}
fork(N1, PEs, NextPE). %11

jeb 1= ..., hi1z2d

ST
7- foo:distritutel(d), %13}

ety 934 B0 (130T —A2EFFEET—A job it T o %D 0, 1,2 3,0,
1.2, 3 i#E b fdtbing, &ra BRic7 ety 0K job BT bhA kAT, o= fork &
job E CESECFESLAY Fa -2 hTEFRELD, U, 7 — 3T S0EHE job ARICH
Bxhe, FRLBO A28 ANBhCcLES.

Frw, —MICHIO LS L THEEMRLA A S BRI e — A~ 0BERE AT
TrA0MO AL v ROT e FARTHR, T-ARRT20EEEES fork 7o+ REE
B 4095 © () EIT2h, #F bk job Yo v = A 2000 °EfTEH 2 (12)

F o7 LE
t- moedule foo.
t= public distribute/1.

distrituta(¥):= true | W1
current_processor(_, X, ¥), wz2)
PEas := X=*Y¥, wiad
fork(N, PEs, © )@priority(e,4088).  %{4)

fork(0, PEs, PE):- true | true. (5D

othervise,

fork(¥, PEs, PE):- true | %(a)
PeNo:=PE mod PEs, Wit
job_ext@processor(PeNo), %(s)
NextPE:=PE+1, wigd
Ni:=H-1, w{1o}
fork(Ni, PEs, NextPE). wi11)

job_ext :- job@priority(=,2000). i1z

job - ... wit3)

ETH
7= foo:distribute(8)0processor(0). %(14)

15.2.3 7ATUXLA~OEE (B HEEBNE)

WEEHEL, Yo 2 aoeTEER{IETIEMNTHET IO BN THE L LRELEAKE
beki. kel 7TA2VLro—NrREEAREERATAC e lsTENCHREE Z WS
R
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@ b LT RTHEAR TR W REERSEE A H D EF &, COTH, MIRETRAWAET A X4 (B
BREOTAT) X6 LR ORAEEE - DEETIADCTAI I XLPHAL, HBESTE
SRR B A P e ¥ P L RIS EREET S

PE 15 5IRENDL 3B Fy FI—2I2E0T, FRERETNEFAEDRIZ FHBLTH
NTVWAE 2OLO2 4 (MBESC2TA) H2RAEEO S 53X MR hoREERD
&) FAE, A A DBLEP ~ORFEEDL AELIFGKOPT, a2 R23THE

|. r N
I\.E/r ll\-._\_,_f';l
T
( I Jlé_{ J)
Mo
2 1 & ot
i
i
i —...\ =
( E ﬁ~| F /);_—\G );®
o e vy _
4 2 4
RN
£, ""'\_\
(a W S )_.1_/.: 2
_— o
PRl s
4 16.5: maEEiEti@os » + 7 =26 (1)
HEEDT LT Y XL

Fy bP—rOE/—FR-Fobagsgfl, /— FHlOA v £—SR{EIC L > TRER
FENHDE @TOSEZEEL, —FT0b0a12 OEVLOFRERETHE.

EFccroRBEREMECTIES B LACETLSEBEXA y PV -2 AT, BEET
=K A MTEE/—FD :LTEESFLS. coBEE o 17— 2 0B EbT LERC, 7o
*AOMELEDBLTRL.

&SP EFEDTHRA »+— Y F SR 02T EDH LTS, ik, F7 2B ETS
otz kA hR b —AaTERIATWE Aild, o2 AR e C LB LERERT
BHAGAHZ Y —A CoOliH2 Y —-ATHE Alnl &£ BolEAXEY —4 AIn2 §~—YL
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ETE
c l:Inz 3
N j“* D1n2
Cl’nl DiInl
\
1
Alnl BIn2
sm-t/ﬂ '\Alnz B
" BiInl
PRt

15.6: MEERMEC+» 1 7—2 (2)

Ehovssd Fio, A BEELA T AN, EFEHET2ARO A s+ — V5@ + VY — 4 Start
LANA M —AlE =3 TS,

¥ mdEoERTHEET 80K bkl roitrT Ei e tilfliehCcr D, &
J=FTatap ity - 0Bt E-oTei b0 ETE 2, B - P o e R NERRAE S LT
BEFToma A P Ex0a A FERARRES — FoRHmE (M, fw, Bs, dkn) #EFLTED, @
B LTHADTAEna R b (C 0T 5999 ¥ - TWE LM ETE.

FEREEROEER I, Mo LS T ATV T LATEFIRE.

o EfoRMR, AP )—LSlarl KA 0 DA v - YERBCLICLDFTAS. A 22— V01,
DL aRAE LT D,

reached | Direction, Cost, Forward To)

Direction 203 » *— V4 BHRok /) — FhbAT, Eok /= FHE (e) B (w) B (s)
1t (n) DT hOFECH b brT. EHOMBRKE, * oBbF. i, Wi/ — ¥
C#HAPbDAy+— T T AR i, # (s) THEbT

Cost 2, 2D A v £V RBok/ — FEBHERF LT3 a2 VEBH A/~ FET
Mazx Wik boTH S,

ForwardTo iX, 04 0 +— % T ARIE A v+ — S REA0E/ — Yot
L. FLH, ETOMEBRIC, —F C 5l e— P2 S0R- MBI, /—F C & B MBS
T3/ - V2500, ForwardTo RN G RBORE . — VicMT 2188, Kol s
Bz b ERETRES

[{#f =2 b, WAHZ Y —& ]
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WISE FursiveFr=sr(l)

e /—F n # 4% +— i reached{Direction,Cost,ForwardTo) ¥ %8 L f, il Cost # £

DA TEHLTWERAI X L EF LK E WBEIC K, T OEREREER R0
Loy - YRETT (MHERELA D AL), KO A » 2 — I3 ZET 3 0EH.

s 35 TEWES DLt oRATENFLTWERD T A FOEL /hE B R, ThERNCR

BT AR} EHEESET, Direction » Cost #HLwn= 2 PRUEHFEETS A £
D) — RO A P EEELAT EVBET I/ — FREL D, FTRE - FHES
ForwardTo 38, bk LTHAK A » +— Y% ES.

o WO, ERAK 2 00— YFEIT L THES. 04y e— YT LTRE

G — Vil LSk A v v— PR, 2 TOEEE F » = FAFRE. KL, 8D
Ik Aok— CREBTLOAL. COLHIELT, 2oy FU—2 EALETOA » +— VHHEEKL
kM R — FRBZERE LTS 2 P BT, BlAR s 0/ — FETORERE L
axFTHEE.

o Adr W THEOSER Y 2~ b —% 0 FEFRAWE.
oH, EBICE 15.60F s T —2EFHNT, AT AT ) TATREERLART IR TEE-TAH

s,

¥ Bkt —LStat a2 b 00F v e=U8RE L, /—F A REDOERLTND

== b OWIE 0009 ERTTHAC O R L BEIL/ - FBKRLL J-FCLa2
Floa e e—o %S (HI15.7).

BTH

‘ctm1 e DiInl

1 renchedis,1,[D0n2, ATni]) 5

Alni _— T~ BIu2
"\ AIn2 2 (.

—wnStart(&.lh/JII

rasched(* 8,[BInl,Clal]) f_,,.--“""' BInl
rmhedl:w',ﬂ [DInl, ATn2])
BRit s

B4 15.7: TR RE

Aye-UEBdHok/—F B IHFOEHLTWE 7 & F OFHIE 9999 T THAK= A

PR 2L BETE/ —FAK=2 2 DEaXt 3OEERAye—VRHED. AR, TITK
KJ—FAXZHliaAs2t 207 y¥— 512 A BEHLTWERP=2F 0 XD RERDT,
rmAve—YEETERE. Hb, codky 72 LOERBICRED =2 FEELABRATVED
T o A—=TFE v



15.2. ERmw@EoEs 145

TR,/ —FB A=V ABLTWIMIE/ —F CFERR k=2t l 0l v+—Y 04
M, BFleiThbhs.

MHEIC LT e ETEOHAIE R TA ve— U8, 39 b T—2 Ehb A v — 5 HM
LA BEESEHORE.

MALAETALTYRL

rrrhR, BARNERMEOBREIEF L 2 ANKETREROT AL ) X e MRS R R
WLTHS, +LT, BE{EF AR TAT) Ko dbdp L, BAmSEEE LR e 2 AL
Fefld .

FTEIBEFRTALS. o, WA —F G RKBELTRLS. Blididhs G T TOMBH,
A-E-I-J-F-G (=2 b 8), ABF-G (=21 8), A-B-C-G (= = } 12), A-EJJ-F-B-C-G (= = } 15},
AFLMN-OE-G{=2 L 37) ST 12E01322, o) LEEXRS IR ThbE L T2
LR Ay -V Loz R toRvIHCER S LEERDS, chi G troeTo RERERY
ML richE. Mt STOive— YRl TSIl Ar b T—F bR EEEhEC LK
Bh, FORHEFC AR LHERERR L ES.

roBEoMERFECOLLCE, T2 toE-ERMRE T 2 AR (EET s £ L REET
BRI, sz ol s X, TR IRV o2 OB eHIET R A » =T HE|
LT, ThilERcREEind EREMLPE{TOCLHTEL.

© oA R L A2m2: Dijkstra oEETH S, Dikstra OFECR, B2 ribhaoTnd
duw pP=doEd A oY= LTES, 22 b OENECEO ./ — F~DEB0T % b %8t
HLTwd. 2535L, o2 OREERLN CHHRE LW LK D, 25 P 7—2OEON
(n) B ELTEAMERLLAE, V74 ¥ Y eEEREAv-hi, —EolRVELLEA DD
FREEE log n 2oT, SO a2 FEREE o log n B0 5,

Tk, Dijkstra OFET AT LLPRFEOT AT ) XLCHAL T o F Lot dEI TL
& Ll , EZTar iAo bOHKE Y= LTEWHCSESTF5 .8 SCE T, BRT A
FUHLoRE chdE0d: KL cERLEAESCH, $F#ERS (EbhrlLEs. 20T, V-
FAavZAEMBKT RS LRFELFC ol S cEtENEBREFHLCESoMAEL I L
TRBLS.

Ty FP7—2&FhB A v E—YCBEEEDITE)

Dijkstra OEFEOBAR, 32 FOEN A o= S8 A » =01 06 8 bl E il D
DEHEEELEIETH ok LAL, A —L%#AE Ay e—-VHRCEEEE O LRTE
Hed e, AT —aCd v +e— @ 3HFART T e 2 (Ml » -7 022 LRE) 28,
FO 7o AnEEEY oA B L THEET SIS KLCRET S . &8, Av+— ¥ Foex0fh
il W ol B B e B o

_ 4095 % (2 A FOMEKRE - 2 A )
B = = A bl

=2 bR, & o b7 2P0 TnE = R FORKEK, 3 » 7 -2 OHE (—FE-
J— Yo T, BFRO+» r7—2ThiuE X, Y FHEOHAXhb | BLALOOH) &8
CEboriisbhs Faod, B15mEikio b 7—FficPnwiH, BEEE/ ~FAhLP X
o RS Y A0 T 2HORAIA VI TEE. T, 32 FOBAEBE 54
.

rofFT=A 0 hbh M Ertodi vt Lot o IEEERNOE S 1oL Sk

5,

oS EEEEMAEEES L, RO T oy TRITLARKCH B1560F sy bV —F L E
WTHXE 200 5 ARHFETA v+ —Vkith 3. dde, T CTRIRERMBICT 2D, BERR
B4 REANEL O :HHEE LTERET .
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) LT
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@l IADT
30 LBID
EH . tTad
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151 =R FE Ay - OEEE
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= Fea 1
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Bl
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Frsls
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[ FETT
1] [T
! ¥-=L
T HEC
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£ 152 A v tv— Y@L ALY

Evh, B T b B - U TELR IS 2 oBEEY T FAE,
Bl oA LS IR, BEE M oA 0@ s =M — P A KEbRAETD 22T
Fh, B4 OFHCHLE DO L » - YEMNMEFICT DI CwWE L 2 2RT. B 6 ORI D &
bF okt ivv—Y(BOF) R, F OfMLTwWERba A XD b AR woTHR TS, BB
b AifThbig T R ERT.

EESNEDRBLSIE, ax b DEnA v+ — PRETHAA v +— L DECEBLTW I 0T,
oAb mEgEMNCT A bR Tw B Fabh g, {5, Dijkstra 0T AT I LD Y —F 4 v iom
B L TR I AT -ERTR S

AL, EBICH a2 FOBWIEPI A v =P FWTUBEFNELAIBE LB, 2olSc
RFFEEE Y —F Pkt tindd. 34 AR et P 0oETFLARS R, B
EhE--Fee s dNToLERS LTOC BEV r e PR Lo TREBEEOE A » - L
HICMEF o Lick . Ll BEEOERA >+ — ¥ THoTh, BENCHLO A » - P 1
T NERCEAE Dot B0 a0 BHIOMEY LTwa —fcB Lt w,

ok sk SraiEgmiflALART AT an, Dijkstra 9T A=Y TAFHFHEL
—HATHLEwEE

Fa& s Laf

T, MELATATIZLd Ve o0{ELifEATALS 27, &7 amEhibik: o
EROFELEHRITE,

7- bestpath:go(R)|R.
k= [a=0=-%, b=2-w, c=-1-3, d-4-w]
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LR EFTL ), FOEER 2 BEETE-T S, 2T, V2 L O4AEREA b
Te—sbmE) - FREHLT-AE QA bFo/ - FEvoREgRthol s cEb L
Twvh,

(/—FE)- (B3R ) (BEEE~0FH)

AR ~oAEERT A PP EARE — FolETh ), IRCEBTEIASCR, ©
DF—2 BTl RY. Ef, /= F o QBEER~OHEL Y Lo Twn M, Chlfikse
Bz bk EmT.

NFR7e 2 admid, o—2a go & createnet OEFOESR, Fo X5 aniEl), Biif »
P =2 dEETARESTRL, A b2 ELTH, HIBinFREBwTwE.

:= medule bestpath.

i= public gof1.
N Ml

% gol(Result)
L S M

% b FLRADRER LT —ATHE .

%

LOEF 4 ETH, =2 create net ¥ EF LT Ay PV F @i s EC,
% T— message FEFTLTHHLES - YOANA RV« A Start MATHIA o -7
R

hWokk, ToBCez 1R F o P OANORT A end ICHY, HOPEYH End

NoELTI,

%

% Result : ME¥rELT V2o, /F—VolEERSB2.

i FEROBAL, (/- FE)-(Bl== v )-(FHE).

A A A Bt A A A e A B R e A A A A A

gol{Result):- true | netd
create_net(Start,Result,End), Wiz
message(0,54,»,5tart, end-End). %s)

B A A A A A A A A A B A A A A A

¥ create_net(Start R0,End)}

L L e e

%

ho#r P72 kLT 3 N0 —ATERE,

A

B ETFAETR, & FEIK node 7o A%8lT 5. £ - FEd LTS
hOAANA YAk, w—UF 5. B/ — PR (A0ute, BOuts ) K, V2 b 57—
WOEELTHIMEEL, B - FOANA ) —a RO/ FOWAR Y -4

T,

pd

% Start - BEMSS — FDAAZ P =4
% RD . fE

% End P da—b¥—%y FOEHDEXRLTER

L

create_net(Start ,RO,End):- true | w1y
node{AIn,_,8988, 40uts,End, RO=R1,a), x(2)
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WIs# Fursivrir=es(l)

nede(BIn,_,5569,B0uts,End, Ri=R2,b),
node(CIn,_,9999,C0uts,Bnd ,R2-R3,c),
noedo(DIn,_,998%,D0uts,End, R3-00.,4),
merge({Alnl,Aln2,5tart},Aln),
merga({BIni, BIn2} BIn),
merge({CIni,CIn2},CIn),
merge({DIni,DIn2},DIn),
AOute=[{=,1,CIn1},{¥,2,BIn1}],
BOuts=[{s,5,0Ini}, {a,2, AIn2}],
CCuts=[{n,1,AIn1},{w,3,0In21]1,
Douts=[{%,2,0In2},{n,5,BIn2}].

/—FFORAIOES

PR B A A A e e A A A A A A A A A A

% nede{In, D, ¢, Duts, End, RO-RK, W)

R A A e e e A A e A A A A A
%OAHNR Y — A A v+ — 3 reached HAALEE, MBI ERE -~ DT R
¥ % ForwardTe KB, O o —J0FE@HEFOI—ATHE .

%

U Are—CESFENT-E =2 PAHEERLTwE =2 bEETRhE, Thl
% ERHE/ — FiclA 308 RAWDT, ForvardToe i [1 KEHE. TAKD A v
N oE— S REFORCHL, HE(p), =22 b (0}, BEETE (Duts) XEIC SO FE S .

A

WEERELT =R I FRE, I —A make_forvarding_list ¥ETLT,
% ForwardTe 2FHL WEHETFE (NOouws) #9828, A4 +— JFEOBECH,
Y kA (Dir), Hikh A b (Coat), Bk RGN (NOuts) P35 .

%

L EAERFET Lz =4 =%2 F#EEC LN, End Offid end KiRE kb,
OB — PREECSTRIBEANA P AL aTE, Fo/ - FroeadBE

Y EHLTWA/ —FmID, ax PREHEEEETS

%
$In : ANARI—&
1D 2 IR CELEAAEERONE

% e : RILORE A b
% Outs : BHE/ — P88 {Direction,Cost ,DutputStrean} & 1 2 b
% End : BET75¥
% RO-R : WEFEDHA. MG - Vb Eo/ - FECORE R0 T,
% EFNENOS —FETORHE D VA FEAT R CRES.
%N : S—Fm Ip, b — FEAlE#EDT a . b,e. ..
e
node{_,D,C,0uts,end,RO~R,N) :- true |
RO=[N-C=DIR], clozebuts(0uts).
alternatively.
nodal [reached{Dir Cest ,ForwardTe)|In] D ,C.0Outs, End RO-R, N} :-
Cost >= O |
ForwardTe = [J,
noda(In,D,C,0uts, End ,RO-R,N).
nodel [reached(Dir,Coat ,ForwardTo) |In] 0,0 .0uts , End RO-R.N) :=
Cost < C |

w(z3)
%(a)
%(B)
sl
wT)
%(s)
sl
%(10)
%11
Ni1z)
%i13)

%(1)
%z
wiz)
%id)
%(E)
niely
FAY S
%ia
FAL:)
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make_forwarding list(Cuts,ForwardTo,NOute), %i10)
node{In,Dir,Cost,NOuts ,End, RO-R,K). %11

T B s

% make_forwarding list(Oute, ForwardTo, NOuts)

QA e A e B A A A A e e B R e e e

WOBREEE - FRIEY A b (Duts) Bb, Ape— BB LEHNE/ - PREI XL

% (ForwazrdTo) FHLWREHE — FiFE Y 2 + (Nouts) &85,

b

NOBEEE/ — FMEEY R bici, AW (Dir), =2 b (Cost), HNA b U —L4 (Dut) 2
% TATWvE . ForwardTo * NODuts HwWwFRd oD, — FEEIV 2 oy —L
Y THERERWRTRLS, A LML TH, s—YLThbaY—F5.

A

% Duts A DY AanRMEEEDT A

% ForwardTo @ Fo+=—fmadERMEREH) = b

% NOute  BL-EEETEE Y 2 b

AR S A A A A A A R A R A R e

make_forwarding list([{Dir,Cest,0ut}|T] ,ForwardTo,K0uts) :— true | wi1)
Out={0ut1,0ut2}, %iz)
ForwardTo= [{Dir,Cost ,Out1} |ForeardTeT], w3
HOuts =[{Dir,Cost ,Dut2} |KOutsT], wia)
make_forwarding list(T,ForvardTeT, NDutsT). h{E}

make_forwarding list([],ForvardTe,¥Outs) :- true | %(e)
ForwardTo=[] ,NOuts=[]. HwiT)

X yt—UTot ANER

A A A A A e e A e e

% message{Cost MaxCost,Dir,Node,T0-T,Priority)

e L e

h A= FODANR LY — L (Hode) ILF » £ — 5 FT MO — 2 nessage/s L BEMH

% (Prierity) wHIiFd %,

%

% Priority : @RSCHE

ALY A A A A A e e A A e A

message{Cost MaxCost,Dir,Node, TO-T,Priority) :— true | wi1)
message(Cost,MaxCost ,Dir Node, TO-T)@priority{*,Priority). %z

L S AL e

% message(Cost MaxCost Dir, Node, K TO-T)
A

b F@ANA YT —4 (Node) 10, 5@ (Dir) L= b (Cost) R4F A8 LLT
% reached A v ®—FFFT. Av =V Rak/ —F7F oz, Kiciy

W= U R FGENEY 2 b (Forvarding) ##PTEIOT, FoWECE-
T xRS —FY ek Ay — Y ED (forward messages) .

A

% Cost 2R L

% MaxCost : A=
¥ Dir : HiE

% Neode P S = FOANE Y- 4
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% TO-T t Ye—F¥—Fo FaADNEHOREDLT

L L N R R R

message(Cost ,MaxCost,Dir, Node,TO-T) - true | w1)
Nede=[reached(Dir,Cost ,Forvarding)], wi2)
forvard_messages{Cost,MaxCost ,Forwarding, TO-T). wizl

T R

¥ forward_messaged(Cost MaxCost Forwarding ,T0-T)
A A Rt
oA=L RILERHE S — F (Forvarding) €L LT, A v +—FEREALHD
 Toxm messaga FHgAE. O, B2 b (MaxCeost) oA} (Cost) dbs
% message 7 0 AOEETA (Pric) #FEL, 49422 LTHET.

A

% Cost H= B

% MaxCest : ER=AL

% Forwarding : A»t— I ELLERE - P80l

% TO-T P e b —Fy boANQEHOEFELT

A A A A e e e B A e A AR A A R e e

forvard_messages (C0 MaxCost, [{Dir,C1,Nede} |F],TO-T} :- FAED
€:=C0+C1,C=<MaxCost | %2
Prio := 4095 * {MaxCost - C)} / MaxCost , w3l
message(C,MaxCeost,Dir ,Node ,TO-T1,Prie), i4)
forward _messages(CO,MaxGozt ,F,T1-T). WiE)

forward_messages(_,_,[]1,TO-T) := true | TO=T. Y8

athervise. %T)

forward_messages(C0,MaxCost, [_IF],TO-T) :- true | %ied
Torward_mussages(C0,MaxCost ,F,TO-T). %iad

A A A A A A A A A A R A Al
% closeluts{Outa)

B AR A A A A e A A A A A A A A A A A e ey e
YOEENEY A teEEhTwa A Y -nFg TS

%

Woouts : EEERHAEY = b

P A A A R A R A e A A o e e A

closebuts{{{_,_,0ut}|Outs]) :- true | %1y
Out=[], wiz)
closeluts{Duts). %3
closeluts([1) :- true | true. Yi4)

15.2.4 EMAFRSEEE~0LE

TEETR . RENSNFREO BN - BLHE2E, BNCAN YRR TR AT e X AR Y
LA Ll MK LiEs odBoX2aibiba vl 4 S MECE-TH, BN aiak
FEHAESTE T o e F TR — RS 3 ORIEE A ERBECITw, Zok S R EEC &
THEE7oroHiCdf LTl P AR T E5 LTS, BNAMMEETTE 5 of—EHE
oRur TN

CrTHBEEMIESREF ATttt TELY ok s HER00, EhbcH LT o
FE O RTTS & R A WA R O R A AT S h e MEE T
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LR

Fad oy dHRTHEHE S SR, BEENEESHE YA (Ll himada oA L) £ T
Bty e TA T, thERfTE A ctc ko TR TE S (B 158)

R orad

TR—¥r

PEL+{'“Xi +PE3
imeds | Blmeds

LT CrutStream=[1,3| Cdr]
TE—V
merge({51,52,53,54},0utStream)
51 | 52 83 84
fLuL & il &

e o @
® x5 ® ® 65

| @ ; 69 1*:5*1I {::9 PE GE} PES

B2 15.8: BYMEBSHECHHD 7 o+

Ei, BEMEL 7oy tRETH LSO FRI LRy Y=Y Toe 2 d HFED T 0
ot BICHED S (B 158), = — P e and i fofheis,

Mot v ot LT himada T=—A &8T5 himadas o — AT SEBICH, w3— Yy
FrERALH LTI ARETFERAC L FRNT L ADODR ) — LA LTSS, T3
b, himada F—AMETFTINE L vF -V riCHET IR Ao o HOBERE T D,

BU 7Oty dEERINLS, 7oy HHSERAD: BENOMITLI Toeahh, BA 7w
Ty OFSEHLT N, v HERICH LT, himada o= A3TF Tk 7 or s $OHS
T

T AW ETA AT T Y7 Al HAR e i — Y P e R LRI T o
e P LB nTE]. SNONF —Fr0HER LToENTE S,

—oOERERTHORCESEE SRS NS TR RS oT, B S
R OB T o A TSHBOMMENREOCTE O THRNTE S, Bic, SEO T 0
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+ y FOEREOHFCET ¥ oL RHECT I » 2 A RYEATHE L LHFAGRT
55,

HAREICR A BE7ae ey Cd—AEHITES: B2 7 $EFFH, w2 -VricBAiTY
L5, 4 LEEF oy e, 8BNS~ S0EERETTE. &k, T2 EITL
Ao nhZZ AAL 0 EWEBEETTES LS LAThHE A Ao REEICEAKED
TH5.

BAMEEET 38R, himada T—AbREICRTS: 33 &, BANEOKITI# D - RS T
EomelEn himada T—A 8T ah BEIO 70t PHBR Aok 2 v~ Y2l

M.

BIFHHROHAER, ASASCLVEASASLICTIONRELY:. CoBREOREOERF &
=BT 2 ol MBRCHT LT ithilbhbhnD LESn. 2ok, RO
HERA7 A5 SrHEcE i b3S LT {OMNET L~

oA TEE AR T bR BT RE T A XS,
LE7es+atsi— Yt B himada T~ A%V o v i a.

2 BT oty $wd— Yy b, himada F— AR ERAE T vy S ORE HLBAEL Y o
o rEERENLTEC

i AFSE~A - Y r CREOSWVER LTS TSN —2TE ARAT, EbCEL T ot >
H R EE S — A F himada 7— AT 4.

4. Ex LEGEERET, £ 0 0 FICL ko R BHC REBOMHE = - A S 0T SVER Y SN
LRk, MOBOEEELERISRTT L.

BoERFe s vAMTEAL BAMEEESERERPN LT HbhicilaBEs — A8 5.

. BB SRS VERSET L h, F0Ffor s $ il oA tich o0, DSHEEICE -
Bk himada T— bR L TEI o s b= P KB4 D, T 5 2 LSO EY S
HEtaFcRESn T ety bod¥iTing,

IadS Ll

CCTR, AFAETEL bRANOHTE BWAHTEHBIF A -TEA Y ety KA &
DMHELTA T 7 afErmTy. ok, SRTIATESOABRC CTRBEDEREE WO T,
o—s job(Number) @ETH, 58 Nunber TE i bW AHEFALETTE b0 LTS,

:~ module dynamie.

:- with_macro pimos.

:= public go/3.

T s v

% ge(BootPE,PEs,Noflob)

P A A A e A A e e A A A e i ey e

bRy FLRnoRREEL -2 top RERGOMEE 4005 THFTS.

*

% BootPE : AT S 7 v+ o4 OES

% PEs AT oy HOEH

% Nofleb : fAMFSHTT 5 ool

PR AR NN NN N AR AR AR AR AR A AR A A e A

go{BootPE, PEs, Nefleb):- true | %)
top(BootPE, PEs, Noflob)d@priority(e, 4095). niz)
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AR A A AR A A A Y A A A A A A e B e

% top(BootPE,PEs Noflob)

B A A A e Y A A A A A AR A A A R e A e

$ P T LAmPELEE LS —Ar, Noflob THEZINANOHMNE, PEr TMEE

B ERESEOTe L LTS, A, LEATFLASNKRO Y ot o F BRI

U EFRWTETWL Y, BoetPE THRELA S ot PEs BT v %
WL, ¥, 7 wgho_is_idle_initially #3F707, himada F=a-#¢7o
oo L. BLC, HERICHBRET DA R~ spawn_jobs #

P T

%

% BootPE : FHTL 7o« 0BRSS
% PEs O < R T e T

% Noflob : FIHITEFT 5 B0
P Al R A A A R A R A A e

tep(BootPE, PEs, Noflob):- true | Wi
merge(Wholnit, Whe, HimaPEs), i)
current_processer(_, CX, CY), Contig:=CX%CY, nia)
who_is_idle_initially(0, PEs, BootPE, Config, Whelnit), nig)
spawn_jobs{NefJob, Who, HimaFEe). wie)

L T T L e ot

% who_is_idle_initially(Counter,PEs,BootPE,Config,Who)

L A A A A A B A A A e e A O A

4 himada =—A-FEHEOWEHCETT L WO hinaka T—A%, STOHT ok
oI L. TR, himada T AMNEFIRACLEETAI I —Adw—
hArLTHLTTE.

%
% Counter : HHT LT o+ +ENEDAL—=FETHEBOA T &,
% PEs s RS Y s oEE

% BootPE : FTRMTEI o v0RE.
% Config "'ﬁﬂ)‘?’wiy-ﬂﬂﬂ

% Whe himada ='—ANETEhARL, Yoty 4 FSFETEAHODA LI -4

A a’.a':f. EA A e A A A A e A A A A e e

who_is_idle_initially(PEs, PEs, _, _, Whel:- true | Who=[. i)

otherwise. iz

who_is_idle_initially(C, PEs, BootPE, Config, Wha):- trus | K3
NC:=C+1, Pro:= (BootPE+C) mod Comfig PACY
merge{WhoO, Whol, Whe), p ALy
t:'ima.'l:n{'l‘huﬂljlElprncassnr{P'rn] . AL}
who_is_idle_initially(NC, PEs, BootPE, Confip, Whol). WiT)

YA A AT S A Y A AR A AN A A A A A A A

% himaka(Who) / himada(Who,MyPE)

AR A A e A A R R e e e A :ﬂb’.ﬂ:#ﬂﬂﬂ:ﬂ

% himaks ='—opt, BEAT 100 T himada —ARREUHGT. FOBRKEOT— AR
% ETERTWE Y me s VS FET.

% himaka =, EFIhAL2 I —LC 7o+ s HEBPARTA ) — 0%
wWHELS.

A

% Who : himada T—AMEFIHALHLC, Toes +HBPETEHDIT LT -5



154 B5ETRrIIvrFr=e (1)

Y% MyPE: himada ~—aAdiEfTifi T o +EE
L L i

himaka{Who):- true | %i1)
himada(Who)@pricrity(s, 100). w2
himada{Who)}:- true | w3
current_processor(MyPE, _, ), Ay
Who=[MyFE] . KB

PR A A e e e e e A R A A e e R R A R e e
% spawn_jobs(Counter,Who, HimaPEs)
e e v e
Lo e - VehbBlAE Yoo+ EHSRE, o HWEETE.
AR TEs b S B R o -

%
% Counter : ELAIHOWTHLIEHORY V£
% Who D AEESRCh ok bt i ANDA T =4

% HimaPEs : i 7o+ + 3+ EESPHPLAHODA LT -4
A A A e A A A A A e e A o O

spawn_jobs{0, Who, HimaPEs):- true | Whe=[]. ¥(1)
spawn_jebs{C, Whe, [FeNo|EimaPEs]):- true | wizd
MG = C-1 T}
merga(Whet, Whel, Whe), wi4)
gpawn{C, Whal)@precessor(PeNo), b A4:)]
spawn_jobs(NC, Whol, HimaPEs). ¥ig)

BT e B A e A o e A A

% spawn(Number,Who)

P A A A A A A A A AR A A A A A A A A A

OB SR A Y L L o TR b A TIoARET— A job @A 2000 TET
WTEd . AR, ANOR TR =Y e LD bhEL LATRE RELREW,

% E7e, ERHC himaka T —a-FHFL, fodb TSR 100 T himada I—r%
A o

KASAR SR NN AR AR A A A Al AR A A A A e

spawn{Number, Whe):- true | w1
job(Nember ) @pricrity(*,2000), %iz)
himaka(Whe), pA)

LA A AR A A A A A o A e A A
% merge(Xs,Ys Zs)

B A A A e R 0 A e e e e e A e A e
Wm— Y THD. I v— G vTiREN,

YA A AR A A A AR AR A A R A R A

merge(Xs, [1, Z8):- true | Zs=Ks. K1)
merga([], Yz, Zz):= trus | Zz=Vs, iz}
merge([X[Xs], Ys, Z£):- true | Ze=[X|Z=0], merge(Xs, Ys, Zs0). {3}

merga(Xs, [YI¥s], Zs):- true | Zs=[Y|Zs0], merge(Xs, Ys, Zs0). ¥i4)
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15.3 Z FU—s@ifEdhh

EErRA - EEKET AERSELFLRENE e X I i v YT = FEDWTERE
&,

15.3.1 Incomplete Message

Incomplete message & (A » +— YHICRATERES SIS H S, KLl e 3 i@TEoRK
THhi

KL1 vk 5% incomplete message 2 oA = ) — LEEOFEER, HFE0BEET5 BELE
HOME Tt 30 THAL Avt— Uk L ) =LA ARANFCIREZATHE, COLS AN
RXaT, 7effel? oerxMoREc i S asdech s pERE ok,

FEprFor A L Cpushil) o FEEEIBETELTAL ), a0 vy ralll
S ETEERRT AHBICHERIA TR T BRARHPF IR bNET— 227
LYaFTBCERTEL Tl XhAF— S PRAETIRE, A LEOBECE T2y L2 R
Twiithl, Al h i orRcfEld v TORTH (2) D —rn®BFic k -
OiESRE Do THE L, (1) @ push(l) Ea A LMERS-,

Stack=[push(}) |NewStack], L1
generate(X), % (23

oS REEHE BBtk L, Fe X el LTERRE Ao R EL S D X
oM i i, BMAETREE T FHT S iookdis,

ARy PORATH v e—YERLALW FOTOREER T HEET 20 WFAL T o eR b E
Lohdd Ave— VHEKED A v =PI 3 ERBOMEEN S EMAL T Y B - AN
MEDEMEEEETE v T HERCBECEDRE., coX s APHEY bhack communicalion *
Frhobdidsd BEDEALLTRA>E—VERXIANDR LY -LLE BHEABOR LT —4
LA ORAMESEETINL L v, Feralolf v r b aviernl S ART LA D
DAY —ARRIORERICREE VB CoBhR, BIMLAS »+— Y E20 o7
Aoy — VOl OETHHR TS VTR D,

Wy 7w 3 Ak back communication OMREARTE L. (1) D=2 4 r—vu v OiE0 T B
AR Ay E—VEFFETr2EHTEIN, EfiReply RED A p+— Y EHTERBELRELAT
#qTBD (D)0 ATtoERSETWE,

precess ((ther) :- true |
Other={message (Raply) |Newlther], (1)
wait_reply(Reply, NewDther}. %o(2)

15.3.2 HEIoEzbw—v

KLl Th, IR E 5~ TAR VMO T e+ 20088 (B2 Wl ES) 2hiF— s BEY
Feezb LTREL oS {ndoeridhba bt -AifLThET ot vokTers vy
BEECECEDLD. MBIV 0 2-~02 s+ —VOANDKRSAN— Vv iifibnz. (B
15, G

CRLSE— Y b LARE 2T 3T 7 v 2 TH-— Yy ofoBikic k h, &
Z7ueRnbBl O LA v v — VOEFRLF L MRGCEN Y e 2T LA v S ks
LB B 5,
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Stack

5 /}b-—* #£H7oER

B 159 7o m

BOAEy FOBTELTRE). Flad, $a7veadias s 2 ofoSRtRIELT0E
oMY s THSENOEE T v o 2T 2RS4 ELL. COF e FLEROLSKEL L

Stacks[pop(Tep) |Stacko],
check{Top, Stackd, NeuwStack),

check(ready, Stack NewStack) :- true |
Stack=[push{run) | NewStack] .

check({suspend, Stack,NewStack) :- true |
Stack={push{idle) |NewStack] .

Aot UPBHEIAS 2 T oA, TOTrRMNKD A v —F pop(Top) & push(run)
(#5174 push(idle)) DMUCIED T w X0 bo A v b — IHBEET S0 LAk woT, KELA
O b oLk edd Lk, COLATRIHL FEHOBEETRWSICT o ANICR
DAy TSk

pop_and_puah(0ld, New)

DLahl e r—UPARMTEEENPE CCTHAy t— VR EIRMEATER New DEILETL %
EEaTWARENE-ELERLTEL

15.3.3 ANX b Y—LDT—¥

i mew—Yelk BOFOLSE—RKOHHNA F T -t 0T+ LSS5 L SRECEDR
L4, rrrORMOEERAE LTAHR FY — b Ok SERRE S,

ILHA BT — b i

piStream) - true |
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Stream={51,52,53}, % HAOA T —4d 3 i,
gls1), ri(82), e(83). W Th¥hox bV -—LaidET.

WELTIFATY b= NEFAT $=rfir 2T v bbOBRC Lo THER? 74
Frbryeradtld 8NP EL RS SHINAEIFATY PRTIEE LTHEORR E
Gt A ) - LA L, PRI A S A T b A PV - LR EHSY
OF - TACEETAVO T A bt T AT PR new(Nane) S5 L 5h A
- EHELZ LTS LT Hame HEXETNEZF AT tOB/MTHE. ROF a7 Ll E0FHFR
A 7 e 2 LFTR T,

gerver( [new{Name) | Command] , Clients) :-
true |
merge(ToServer,Command , NewCommand) , %o
elient (Name, InStroam,ToServer),
server (NewCommand, [{Name,InStream)|Clientsl).

s AT v PR =AY =, FolETor—an A2 T -0
Command 2 =— YL ALOLLAERWOT, (1) TRLAELS - Yo PERL, 0 ANORH
ToServer #S1 M L LTHTHAW +—m"BHLE0w— YDA (Tib b NewCommand) HH
S AHE Y —L kD CREDEMNELTHTHAEW
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16.1 EHXEMESoFf5: ¥

UERENR 7 o 273 § w2 ) paclit i T TRE A %, 2 ol atinbilcEr 2 o0
REd EET ottt TERENEF— A nZ TG hyr— st R Toa Rkt i+
Fe o THIRBEF S LR o2 » YEETHE.

FAEF oy w FTEFIER T e X7 00 FleMoTHIILES. FICRLAT o340, DESLE
LD L ERBOT7 4 NI 2 FUPFAEN I ERDE 0PI L THE.

go(Target ,K) := true |
fibonaeei(0,1,Fs, Abart),
consuma({Fs ,Target 0, Abort).

fibonacci(N1,N2 Nsd,abort) := true | true.
alternatively.
fibonacci{N1,K2,Ka0, Abort) :- true |
Hs = [H2|¥s1],

N3 := N1 + K2,
fibomacci(N2,K3,Ns1, Abort),

consume([X|Xs],Target X, N, Abort) :- X<Target |
K1 = K+i,
consume(Xs,Target K1 N, Abort).

consume( [X1%Xs],Target K, N, Abort) :- X»=Target |
N=K, Abort=abort.

TS AR, R fibonacci/d F 1 S LIEE >+ FF+ o FHMF LR L, consume/5 £
ofFlreEEcERT 2 o Y7 AR S, fibonacci/t OEFFEEEN consune/5 DT HE
MECAIACHELTHE A coTvKLl oF—2nEFEEcET 4B+ &, KL
THE—Q 72430 74 ¥Rk B F-oMoRTEERBCEE LT vo T, MAFRE
fibonacci/4 QEFTHEE 4 2 F 7 consume/E DEFRTFD Ewhh b kv, Zor kiAER
BT &b ES L, fibonacci/e AP ERLT LV A L 2R LES, SEcRHETELX AT 3
ETHEwELTLE R bEhAviwi o bvdhd. ok Fito P e XS Ay 4 Ft o 8%

T FIF ML TAC AR LT nAWRS oMo dF o — ARt 724054 L BEERE.
oL TR REOL SRR Pa— ) v Y REC SRR AL FEHCHRL TS,

150



160 BICE FerIIvIFI=a s (D)

M 2w EHTHREL v G LAk, BEEARETEE w2 wiBRTRE e Y0 2T
LTREEZLIS.

rok s AMEYREL oHEE LCEREER Y e 2 v X ERL L. FAKESIO | R
FEBEERLC P CKONOBERYHET LIS AT o Y FAEIRATRELRDEISCLS.

ga(Target N} :- true |
Buffer=[{Box|Tail],
finbonacci_lazy(0,1,Buffer),
consume{Buffer,Target,0, N},

fibonacci_lazy(N1,82, [NI¥=]) - true |
K= N2,
N3 := N1 + N2,
fibonacci_lazy{NZ N3 ,Ns).
{ibonacci_lazy(N1,§2,[]1) :- true | true.

consumel [%|Xs], Target K N} := X<Target |
K1 := K+1, Xs=[Rox|Tail],
consume(Xs,Target,K1,8).

consume! [X|Xs],Target K, H) :- X»=Target | N=K, Xe=[].

rOFEFIATHEN oY TLLR W, VA bR Ad o FEEERT R (TR0
+ fibonaceilazy/3) T A SAloEBEACEbTED, T IMEROREARLIT A}
FEREALTCENTROICLNTER Y COX S EEETI LR Lot aER AR LS
RoHlE s b TE ALY TR EhoTy Fr o fibonacci lazy/3 ¥ I P —A LT
BEMEOTe YFLOLS AFLAOT EHLLER 2.

74 KF o FEFIOMBETAFLE S CHERToROBAESFL TE AL LTEAT D
ATVRPMEEC L b alfiTH 55, —MicF— & FHERT R0 T Ar0RToRERENC L 0B
NF—F YL E R nBeSCE 0L AEFERRRO o2 3 X ETHCE (i)
THIEELLS.
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16.2 w7 el) o4

EREER e Y I v YHEETHLC I ANECE AR, AFECH B LTy TP T
¥ ST L

16.2.1 HFR\v 77

KLl o7o 2 AR ) —Al@aEEL b c bR chicoNAT 83 1M LE
b3 COEERELL LT Ay - VRF_SfnAy 7y I v DENErELIELERATHE
BRwFras bo—oTR D

EnEREE T T F e FHRAEE S T ok, B consume oy AT -2 EL
L k fibonacci lazy Mo E—2f@ L carfic 2 P EL s o FakaTaE, Ay
FrBMITEEIARAL ) ~ATHEBLTWLEEAZCEHNTES. LicLIhTHAE -0
FIE#E## - TwT % fibonaccilasy £ consume HFETIC LB Ffaor bad: b IHFTE
A,

ErTEOTR Y F Loy 7y RICEATAES. RVEATOREL TR, B P A FEE-
ol FerranEibhl s,

golTarget N} -
truo |
Buffer=[Boxi,Box2|Taill, %o(1)
finbonacei_lazy(d,1,Buffer),
consume (Bulfer,Tail,Target,0,K).

fibonacci_lazy(N1,N2,[N|Nz]) :- true |
K = Nz,
K3 := N1 + N2,
fibonacci_lazy(N2,N3 N3],
fibonacci_lazy(N1,H2,[0) :- true | trus.

consume( [X|Xs],Tail, Target K N) :- X<Target |
K1 := K+1, Tail=[Box|NewTail],
congume(Xs, Target K1 ,¥).

consume( [X1Xs],Tail,Target K, N) :- X»=Target |
K=K, Tail=[1.

CHTHE—ERSry 7 TET LT ACENTEL, COFu 7L THBEEIC Buffer K5 LS
Bex D (FuZ3iamp(l)@a=7ar—ay) kfieFriLlsaTy 77 EREBICKE
TR ELERETRE XS A ) —AhERRERSELF - SO ME L& XS RiliEs
2% LELEREE » 7 7R &L,

LA LEEZ_CRLEFES <y 7rD7a7 74284 ACRBOHIOMBIYHS. £ 10
—opsy 7T AEMECHTIMETR LN ch 2T REOB—EROECR~SC &
EL, roRTEL =—toMBEATHLRERCMLTELTAL Y. KLl BRTa L eER T~
vk LTReAFPSI DX S ARE L) £BEAWHBSerF To o+ RBLLRENY, O F
T EER R Or S ARAREETO Y o+ o 4B A F - s EROC ETHE.

EFBEECwAF PSlCo KLl oEB AL R oT > 7 7B IO FfF» FHERT o X F L
R LTALS BMEOESKYD, f—A fibonaccidazy £ — A consume REE A Fo o

PIM i 22X FRRTMART /2 ) RS IAAFENSOvAS T ok s ¥ BEE, FIZFMEDnTHIED v
* PEl e MRS E L A0 CTRIFCEL &N,
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# oI b0l TE. H-161REIC Ay 7 TOESFEYET LA OTHS. Buffer OFTURTS
2 o w24 AL consume MEFITRTWI Yo% (PE) Qu—hark il iKEgEh Ty,
fibonacci lazy bk 7ot L EAREHS ¥ AL L aTERIATVE.

PEq E; -

tibonacei lazy(...,Buffer)

B 16.1; ot o tMicEd HEEA 77 (1)
co X 5 RIEAET fibonacei lazy MO 7 4 FF o FR/ES vy RARIS ET S L
I ¥Favaesd—ofRSn 7o+ (PE) K=¥— L (B-16.28H),
9 Focar Wh I AL LER A Boxl EEHY =T 4TS

End P hEERFbRE cevlErALZ R ] OfE TR, AR oy HEEEC VT
MEMICEA ) —LPERRE 7 4 # by FEFIOSSEEIR I EXFTELVRTFCH IR, 5
KRLAELSETe X FATRAI—AELTEDNE I ¥ A2 ETHHT—# Ofth & REHN
CARTLES T EehE. 4 bALCOL S APHREHORRE IR CLEFT DI THBER,
DESHEERALTEATLGROHE L hlnd—riay FHRACTLES CLEMITHD ) X
fibonaceli lazy ﬂl::ﬁ‘}ﬁ L AT ALY — a2 lhad—-LinkbiTAENEESAS
Sy 7T EEELED VT, BBR 1 BRC L cifif@siToh, B0t — S~y FERERD L
EhiFpFlErdBhoEREL LT LES

AT, L THRLEL St —rny FEBI AR DL A Yo 7 FLEBHIRwOTHS
4 HERESs 7 rrofEART- A 3ERT IO T—AHEOF— AR B AOHD A Ty
BFLASLTWIARFLTLE, FLOSERF-FEERTAATHAE LTS — 2 OEROLY
mi, BREAANCANSETAET e XL BERLTHRIS

go(Target H) :- true |
finonacei_lazy(0,1,Cntrl),
consume{Cnsrl,Target,d,N) .

fibonacei_lazy(N1,N2, [gen(Size,Reply)|Conl) :- true |
new_vactor {Buffaer, Size),
fibonacci_lazy_loopl{K1,N2,0,5ize,Buffer,Reply,Con).

fibonacci_lazy(F1,N2,[1} :~ true | true.
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PEl F}Ej

fibonacci lazy( ...,Bjﬂer} | consume(Buffer,...,)

E— .

Bl 16.2: ek - $Rli B EHFRAE > 7 7 (2)

fivonacci_lazy_locp(N1,NZ,K,Size,butfer Reply,Con) :- K<Size |
set_vector_element (Buffer K, _,N2,NewBuffaer),
W3 := Hi + ¥2,
Kt := K + 1,
fibonacei _lazy loop(N2, N3 ,H1,Size,NeuBuffer Reply,Con).
fibonacci_lazy loop(N1,H2,K,Size,Buffer Reply,Con) :- K»=Size |
Reply=Buffear,
fibonacci_lazy(Ni,N2,Con).

consume (Fibd, Target K, N} :- true |
BufferSize=100,
Fib0=[gen(BufferSize FibVct) [Fibl],
congsume_loop(0,BufferSize FibVet ,Target K, ,N, Fibl).

consume_loop(Bpt,BufferSize,FibVet ,Target K, N, FibReq) :-
Bpt<BufferSize |
set_vector_element{FibVeot Bpt,_,Fibh,HewFibVct),
Bpt1l := Bpt + 1,
check(Bptl ,BufferSize NewFibVet,Target K ,N,FibReq, FibH).
consume_loop(Bpt,BufferSize, , Target,K,N,FibReq) :-
Bpt>=BufferSize |
consume{Fibheq, Targes K, N).

check (Bpt ,BufferSize FibVct, Target K, N, Fibheq, FibN) =

FibN<Target |

Kl := K+1,

consume_loop(Ept ,BufferSize ,FibVet ,Target K1 N, ,Fibleq).
check({_, _, . Target K, N, FibReqg,Fibl} :-

FibN>=Target |
K=N, FibRegq=[].
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EOFRFIAT LAy 77 HERE T oy FRCS E= R R 3 ATHEDL R, —FIC~< 5 £
eEd o — X R L EHIHES— s FREME R, BEEOEFLAL-Sr kS,

eV b liahFfi Tt s, CcOATHMELER Ty 7 rEBYBIR LT WL C P ICKH
oty BEREEHHO 7o Y7107 Thh, 2752 A v F3 WA L5EBEA T
ZEWEEIETY e T )y X TSR TRE SO TR RN A it T S LT
PSI T ELER <A@ b ForXFaman (I tSEREhi o v eAadiToe - HH
ToF—IfT EHETRE 7 FF o FHOLNERINT LS AT FECHE.

gol(Target N} :- true |
'marge[Euffann, BufferOut),
finonacci_lazy(0,1,Cntrl,Bufferin),
consume{Cntrl,Bufferfut,Target,0,N).

fibonacci_lazy(Ni,NZ, [gen(Size) |Cntrl] ,Buffer) :- truas |
fibenacei_lazy_loop(N1,K2,0,Size,Buffer,Cntrl).
fivonacei_lazy(_, _, (1, Buffer) :- true | Buffer=[].

fibonacci_lazy_leop(N1,H2,KE,Size,Buffer,Catrl) :- K<Size |
Buffer=[N2|NewBuffer], W gmmme (1)
K3 := K1 + N2,
Ki := K + 1,
fibonacci_lazy_loop(N2,K2,Ki,Size ¥ewBuffer,Cntrl).
fibenacci_lazy_loop(N1i,N2,K,Size,Buffer,Cotrl) :- K»=Size |
fibonacci_lazy(¥1,N2,Cntrl, Buffer).

consume{Fibd, Buffar,Target K, ¥) :~ true |
BufferSize=100,
Fib0= [gen(ButferSize) |Fib1],
consume_loop{BufferSize,Buffer,Target K, N, Fibl).

consume_loop(Size, [FibN|Buffer] ,Target,K, N, FibReq) :- Size>=0 |
Sizel := Size - 1,
check{Sizel,Buffer,Target K ,N,Fibheg,Fib).

consume_loop(Size, Buffar, Target K, ¥ ,FibReq) :=- Size<0 |
consume(FibReq,Buffer, Targes K, N) .

check(Size Buffer,Target K, ¥ ,Fiblleq,FibN) :- FibN<Target |

Ki := K41,
consume_loop(Size,Buffer,Target, K1,N,FibReq).

chock({_, _, Target K, N, ,FibReq,FibtN) := FibK>=Target |
K=N, FibReq=[]. :

16.2.2 #Fiitwae 5

—RCEFEEE L AES Sy 7 r =0 RABR T SO CHRT TS, F- 2 OREN—D
Dt T 7 RS TOFE LT M7 — 2 o887 idle RIBIC A =T LES L, MicigTs
BoF—fEfELTwaREREAFE de B s-TL 4. ok BRRERITE e,
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Sy 7T R AN TR s THROF - A R ERT DR PHRTICEL TR, HRER Y
BT PELTREFFAC TR LSk ), EEoM EREFTE 5.

oW, Ay FTHOF— AR THEWIACEO Sy 7 EAELF —F PR L TR (AL
REAA 77 v LR, OS ORIHA X CRECMDRTHEF 229 20h 3. K, 7—
2 o eiggEFillosiFgogtoRSc s THSic Ay 7 r o3 L ZeH- T - THE
TEA 7 rORA SR RN ILTERSY BEKISTRNES Sy 77 I ¥ YHRWENS LS
#=hG.

go(Target N} :- tTue |
BufferSize=100,
finonacci_lazy(0,1, [gen(Buffer5ize) [Cntrl] ,FibStr),
consume(Catrl BufferSize  FibStr, Target,0,N).

fibonacci_lazy(N1,H2, [gen(Size) |Cutrl] ,FibStr) - true |
nev_vector(Buffer,Size),
fibtonacci_lazy_loop(N¥1,§2,0,5ize, Buffer, Cntrl,FibStr).

fibonacci_lazy(Ni,¥2,[],FibStr) :- true | FibStr=[].

fibonacci_lazy_loopi(N1,82,K,5ize,Buffer,Cnrrl,FibsStr) :- E<Size |
get_vector_element (Buffer K, _,HNZ,NewBuffer),
KX := K1 + N2,

K1l == K + 1,
fibenacei_lazy_leop(N2,¥3,Ki,Size NewBuffer, Cntrl,FibStr).
fibonacci_lazy_leocpiNLi,N2,K,S5ize,Buffer,Cntrl,FibStr) - K»=5ize |

FibStr=[Buffer|NewFibStr],
fibonacci_lozy{N1,N2,Cntrl, NewFibStr).

consume{Catrl, BufferSize FibStr, Target X, H) :- true |
Cntrl=[gen(BufferSize) |NewCntrl],

consume_sub(0,BufferSize ,FibStr,Target K,¥ NewContrl).

csnsume_sub(Bpt,BufferSize, [FibVet |FibStr], Targes K N, Cntrl) :-
consume_leop(Bpt ,BufferSize,FibVet,Target K, N,Cotrl FikStr).

congume_loop(Bpt,BufferSize , FibVet,Target,K,N,Cntrl ,FibStr) :-

Bpt<BufferSize |

set_wector_element (FibVet ,Bpt,_, Fibl NewFibVet),

Bptl := Bpt + 1,

check(Bptl,BufferSize,NewFibVet, Target K, H,Cntrl, ,FibSer, Fibl).
congume _loop{Bpt,BufferSize, , Target X, ,Cntrl ,FibStr) :-

Bptr=RBufferSize |
consume(Cntrl , BuffersSize,FibStr, Target K,N).

check(Bpt ,BufferSize FibVet ,Target K ¥, ,Cntrl FibStr FibN) :-
FibN<Target |
Ki := Hei,
consume_loop{Bpt,BufferSize, FibVct , Target K1 ,¥,Cntrl ,FibStr).
cheek{_, _, — Target K, N, Cntrl,_, FibN) :=
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Fibi>=Target |
K=K, Cntrl=[.
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16.3 B—FR

16.3.1 MRB A&

MRE & i Multiple Reference Bit DB§TH 0. ¢ o TEHS MRB AR Ro1E» D22 0%
ot —fEimEEr Ty P loc 2rd L, MRE FEFMRCHES L &

ERPp Lol E (TUhEE-BRETHIZE) dHloTHEF—F L HED
ERSHIMD LGV F—F 2ERIL, MFZ2VTEDTF— T angEo®{z
oA

THELELYS Beli sty sy @By -0 ik EToSMRETED,
COMRE HBEBEINLF— S PERET LOHORS yECHIZR TR S,

BREHoRRE L LT o2 F— S ~0BHE RO eSS 2SSt oF—4# ¥ MEB R
A, ROl A v AR EAS w2 LR AR IBE0F—#E MRBERLE
FA wFEOAEf v F EELAD LitT 5.

FETEs. EFEOL YL T—AEELL.

o= - plX), ql{X).

CCTERIET—LpR) BUFp(L) OF| ¥R LCELACHE D EEEH 2 0fBECE 5.
BploBEL LTH-10XsE P AR5 H-1H5EBR s (Tabbais b LA
W THEF B0 0 - AR ~OHA - AN ENE ANBENM I WL S D biIChE.

Ei-1: piE) := true | (X)), =s(X).

FReECORMICELE, A pll) BT~ 7 4 -]l oFTERICERE S heT—
() R (X TS A RS v S G O R R RRER A v S
FlletEhiadhl b EoRlrEL Tl ES

?- generator(l), consumer(X).

generator (X} :- true | ¥={tick|¥], Eanaratnr{?}.
consumer( [tick|X]) :- true | consumer{X).

Co 7T e F okl generator (X)) HEE LA T2 F & consumer (1) XUFF S VHERT ST
Foathid cofloldst—BLil—ooREREER BT Al F- A @A LT
LA T AN I RBETIONEFTRE COC Einbh, EERER~OKA v ¥ KL,
DEBE A ~D A v AR IO TTREr LAHEAESIC MREE (HEL ¥ 4)THB L, 52
Llbmad w2 i s d8mhl B E MR B (B4 w0t c33 235, L8551

CASE-1: #2PEEN-~DHA v i, *OFN~0BHNA 2 2L FTE5 C LFHELESE MRB
B 3okl Ehbmhd ES i MRE &

CASE-2: B~ #FE A v i, FOF—4~0BWBE 1 LT THLL L ARABTEEREMRE R
L, 2Rl kdbiint sl MEE® LS4,



168 WIEK T yFIvyFr=y2(2)

TeHEAk] 25 Thddhthn) & e A FREAFRCE LRI AV ERE i, ERE
MRE H2 k5 SRS, 80 —FCh MEB Bick-ASRKHLT, fe kR EDED
S TERENFEPLTY MRBEEET C ¥ LTnhnkdTdd. £EL, TOMRB DERbLR
~OEERY X YyORTRA (TEbE2iy Pkl s RS COSES OB TRES L
L EPNETELEASE. Lok s KLIOREHRI ¥ 2 ve vhEARELTREY, M= FEoETH
FEmcEFansc b colEoE L fHAMRTSED.

LA —EEOFTEATRY S, T-A0RENICREN I ARFEENTHY, BRMHN2THD
or p(X) R g(X) BbOFEA v F FAFL ¥ETHE. TOR, #i-] OEITIC L - THERND 3 o
A, RO e(X) hboRd v FREAL v X iICED S, Bi-2 ORAT (FRCRHEFf2=7 47—
Suv K= a ORH) KEoTI~OFL v 2 MR WSHELERICE 2 CRYT S FED 0%
SnEE AT o Tk, =2 s(X) & q(X) DEHX ~0Hf 2 BiHErEh L TFRAEA ¥ 2 O¥
FTh5.

F—n: 7= plX), qlX).
-1 P{ij i= trupe | =X}, a(X).

i -2 r{X} :- true | true.

B B b AP LM ARYEL CRIS MKRT T e 7 LATR, 5 EH L LT IERD
A R Ah B LT L. FEETORENG, 27 APCHEHAIERLY,Z HnTh BN
grorsh MREETHIC FHERCEMTELTESS.

T—n: = p{{{a,b},{1,2}}

i -3 piVect) :=
vector_element{Vect,1,Vel) | g{Vei).
5 -4 pivect) :-

vector_element{Vect,1,Vel) | r(Vel Vect).

0 TIAE 4 O — FEe B LA A SEE vector.element (V,1,Vel) ORTHEOCARN L
it EeEF rEGI0LSnhd. <O ITERECHL R {1,2} D 8 DR
T OATEL T PR LN

Vil _
ECT N e a
] b ]
Vel
1 1
e
2

B V6.5 B e 0B

cofe, b LE-IHs Iy PARTT—A q(Vel) HEITEAE 2T 5 &, W Vel hbHET {1,2]
A B Vel fhb M w8 ko= gq(Vel) 2O 2 hbDHA RO 2EKTHY K
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M{Lﬂa@mﬁAwﬁé#qquu}ﬁﬁﬁénarkm&a%
—E A= e L ERTT—A r(Vel, Vect) HRUTERZ LT B L KD Vo HD
S bELERD BRI Vet i 1,2} ~mRES ¥ 2 ERFoTETERICL K%

16.3.2 set _vector_element (VERE

HF 40N L BHEAARBTER set vector_element & 5 D#EH S, C DFESRIMEEE S5
fromo ks hticha k.

set_vector element{Vect,Position,0ldElement,NevElement, KewVector}

& # Vect DS Position EEOHER Y OldElement L2 =774 L, ;3 Vector
714 Position B HOBEE Y NevElenent TH EM A AW L w2 # FER L NewVector
bz vr AT 5.

{5 FrEuEdE Ty bR Tv 3%, setvector.element ¥ Mo T2 F OERTEFHF 2B
Fiieh~<r B REaTEE, A2 ONBREELEAY S TR L TETEEFRECE =T
L# 6 %ro MRB&#FIHLELFERTIL, set.vector elenent OFETRICHFM D7 F £ &M
LTind o—Ad MO set_vector_element DATHIENILH (TALLERS ¥ACEBHL TS
B Pratr AT ELo~r 0BT hAF VL YR EREERAICLICI TS
2 U (R TR R P T

LE WG —ooflaRARHCE 0 TR0V EASENOME LRI MRLTWE. ©
fb EELEET L8N EET I REATIOEIRIEB AR T IBE TS LAEELICE
Mz baTEL. FAE BEACHESALREE get_elemant/4 E LTHTOREELTAHIL.

?— pl{X.Y,2}), gq({X,¥.Z}).

plvecs) - true |
get_element({Vect,2,Elem,NewVect),

T u# 9 AT get element{Vect,2,Elem, Vectl) BT E 5 & Elen 2T HEWZ ~0
B d A A VFRRES v ek TLES

16.3.3 £OhOhE

FrECi, MEB ¥ - AS8WPHRoBEFTI c b -T2 FoEFREREa (i s L
fifionde it AETRERUEMO MRE 08 -2 nwT e LT 3.

FFAURTRELER S » 2 T S AR EWHLTR LW, HMTofifEEttoxs »27ey
S LD —HTH T,

gtack([pusk(X}18], Stack) :- true |
astack(5, [X|Stackl).

LT N YL AT OMBEFERROMM L IBATHO TR EBR2ROI LESFHS.
£F, ~ o Fie B2 [push(1) 18] 2nd A% — v~y Fas7 4 y—ba ¥t THGTET—n
o EMO T R e @HA w8 Epush Fnd 77 v F S R EOBBRA~OES v EELRE
LIAMELTwELRME, $AFT 180 XisStackl B34 F — vl A raf—24mkL £

Yazp Femdif v B EHRE R, 7 SEBD [1,2] o SR 1RE Ao T ANER R bidR e, gk
BR-DEWERT Iy bl = 1 o o BERoE CRE D
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A DEFES v 2R LA LT EELbRE LT, ~y Fa=mT 4 r—va v OHRLE
SV AEAADHEL Y EHEFEA v EFTEEESE HBEF LT h BT e BE
FECEHEEWOTRT B TREE T v A At LTEFRTERS C Lick 5. —7, FHRIC push(.)
A~ DHEL Y EREHFS A TR ISR COMRAR THEEMT I ADE V- X L ERER I RD
Hifigos = 4 »cBih, FfoR ol gck At rol A bl EnBERIRE
e, colsmRegick-AaBactofiRtENT2ctickaTED T o2 2ot
BICEEET —F v bRhE TECENTESRTTHRS.

16.3.4 HE-—-ERHEZEHE2ECR

Lo TOiRiET, FoA~nBEAPS - c LTl il oTE DAY » PHBLATD LM
PR ERELES THEQL R e XY A EHIER—ERER R b MTEIOTRES S
B LFoRCOELHOB O LOEES LNENE T o X F I v XAl a2 -THETE.

B—ZmE ool Es Hik

ELMEREFERALAVS S 2PVl 288, —o0eda—nrvhiiiboT
b ETL ST,

ThhHy. cOLHET e T AoREREFLIEOLSERBY LTS,

plTable, ...) :- truas |
g{Table,Tablel, ...),
r(Tablel TahleZ, ..._J}.
g(Tablez, ...).

Table THH - AF-—-#%, FREICE - A RETHEH Tablel itz =7 74 LD ALl
Era Rt tRBDET o 2L 0R i IO 00RRt Mo TR LR~ EELTW
iR Sy LR EICLES.

Costdr vy b=l 7o #F i v Foffitil#@aENNichikvdsThiinwickvHe. F
S FOFT, Table @ E T L FHFTHOT - ASEE LT, r LA FERAEY LTLEWiCE
HEnicF—FERBEI AW 2ES, E-20EHNH Y -2 T T Table OF[HIS £
TREINRSEFTELEVAELHARLLW A5 2 1 L—THE—ZRY RS, ERERCHE 2 #ER
BrERT 2RI F ALY TR (EHEOT, CCTREBLSbOEAWERELL W, &
NEEVRoACEE L CHrEN T HEDRS 4

o BEEOTESEFRT LS T3 TAHFOEER Y ORES TR OEES
o SHLES EF DT aRCERRICHT SRR BT S

o £ —ADQERNEOBEDP. ¥t OMRE L MSKO 3 ¥ — 30 L ol X OREDS,
o WEKY CORBS D 0 2 ICER BT 30

16.3.5 70 =Ll

ERETOLS M TERLASO L, Tl aFHoEREE UL s AM(co X 5 2 mE
frozen ferm EFER) #ANE LT, St TOERERY KLl CtF 0 &b s REER IS
LA (Civd melled ferm L0EL) BERT L0 7 AR RS,

"$VAR' (VarMumbar) :
MEREES A VarNumber TH L LS ARENTFY. £FL, TOEHORTHEHEKEE —TRL LS

EESICIATHECEMNESHE S b d
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Flg i, roFerFaciot ik frozen term 2 ANTI &
A £OSVAR'(0), '$VAR’ (1), '$VAR' (0))
BHE LT ToL 4% melted ferm 28045,
WA:  £(4,B,A)
coFo oM T e TAREICTET LS B THE.
1w A STHA MU GEA S TR
24 La¥-LXs bt aENENER TS A BB REARRHY—DERL,
4 ARy o R T L CBIETEE o TERFCESET L.

4 EEeTar—L¥bokh FEECSEIALLTNOE LENES BRI ARNE ST
a=7r4%5.

FEFCERY WS —BROERE LTREELTRE, s Y-MTRATSKE2=2 7L
Twaiol, H—nEgEs 2 @zeodnicowT MRE F#HKRCLIEELTWLASHTHED,

wEY melts3 WHR

%

% H1G: 4 bik frozen term

% EoBB: Hi G frozen term NICSFi T R OBMER
A Fan | kT Eht melted term

molt(Ft, O, Mt) :- true | Mt=Ft,

melt(Ft, Vo, Mt) := VnxQ |
new_vector{VarTbhl, Vi),
get_smpty(0,Vn, VarThl VarToli),
melt_term(Ft,Mt, VarTbli,VarTblZ, Va),
unify_wariables_table_entry(0,Vn, VarThiZ).

set_empty(N, W, V¥, ¥V} := true | VW=V,
set_empty(K, N, V, VW) ;- KN |
Kl := E+1,
set_vector_element(V, K, _, [0, Vil,
set_empty{Ki1, N, V1, WV},

melt_term(X,¥, V&, Vti, ¥n) :- atomic(X) | Y=X, Voi1=Vt.

melt_term{[Car|Cdr],List, ¥t V&2, ¥n)} :- true |
List=[Ncar|Nedrl,
melt_term{Car,Ncar, Ve, Vtl, Vn),
melt_term{Cdr Kedr, Vi1, V&2, Vn).

melt_term{'$VAR'(N),¥, VE,Vtt, Vn) :- N»>=0, N<Vn |
enter(¥,¥, V&, Vti).

otherwise.

melt_term(X,Y, Vo, Vt2, Vn} :- vector(X,Size) |

now_vector(V, Siza},
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melt_args(0,5ize, X,V, Y& ,ve2, Vo, Y).

melt_args(N.,N, _,V, V&, Ve2, Vn, ¥) := true | Y=V, Ve2=Vt,
melt_args(K.N, XV, Vt,Vt2, Vo, ¥) :— K<K |
K1 := K+1,
set_vector_selement(X K, Xk,_,X1),
melt_term{ik,Vk, V&, Vti, Vnl,
set_vector_elesment(V,K,_,Vk, V1),
melt_args(K1,N, X1,V1, Vei V&2, Vn, Y.

enter(F,V, V&, Vel) - true | get_vactor_slement(Vt,P,E,[V|E],Vt1).

unify_variables_table_eatry(N.N, _) := true | true.

othergise.
unify_variables_table_entry(K,N, Vi]} :- true 1
Ei := K+1,

set_vector_slement{Vt K, Vk,_,Vei),
unify_elements(Vk),
unify_variables_table_entry(K1,N, Vti}.

unify_elements([X]) :- true | true,
unify_slements([X,¥]) :- true | X=Y.
otherwise.

unify_elements([X,¥12]) :- true | X=Y, unify_elements([YIZ]).
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1. =274 #3835 shelldhbBokikawrFEADTE.
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« PDSS-SHELL
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SERBNDowy FEANTE.
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FOXTLOMERE 3 i UL
e Loleil, =74 A TEES Rl LA T e sagEiFa vl ALk kL
W, Fwoid Akt PDSS $EBMLAB AT 200a<y FEARDLTIAES.
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Frloy
FuXRLoFSe Xl P-4 E¥FnTith S, PDSSSHELL ko, $MoF< <y Ye—F
KLUV BL LB ICL-TERNT S FLr—2HNHE PDSS-CONSOLECEH 3. bL—FoD=
wr PR I@Y ¥ F b ATTE AFERBLESL, FoXiibkzrir b LT wsS
Adninde O ET

B, SAMEIC e SRR T TS,

1. Fo# 5 L0t A40
ZF 4 E— kAo X FLEERTE b, 7y AR EET R 2 CE{H oY
gLk avadad e, Fovs Pt omolshawr FEADTE

Control-c¢ Control-c

% > PDSS-COMFPILER ¥ 4 » FUSEAT, T 0 24 v At hTnwE PR
BT A +t— YRR TEING 27 -%R3-EBECR, cov s v PV EZF—FAae—UR
$RERE 2OBERT e L pEELARICEE v AR TS ERCa Yy S a2h
PRI Bk s kA v e— UHFAFING,

PDSS KLl Compiler: ©Success

2. FogsamA—F
FYariime—FH, POSSSHELL hbn s —a A e rifhs. 2Ol Yo ¥SLn7r4
A AT, 7y A AR T ORIRASHLTRF LN,

?—load(test).refurn
Tak RoLshire—UdERERS.

test : loading... done
medule name @ reidai

3. &7
=T, PDSS-SHELL v 4 » FoTa—Ad ANTaFc L TR S.

?-reidai:append([1,2],(2,3],V) | V.refurn

EITPICRL L A= 7k, PDS5-CONSOLE IK&®REh 3.

4, Friw M
Fa XS LnF Ay ¥EFESKR, FL—23HwE, PDSS-SHELL A6Xak sk s—2%
HKITTadICk 2T, FL—tiicliT s,
o, ®Ya—treidal @ b L— 28 TE S HOFTCES,

?-trace{reidai).return

Lo, COEVa—rDIT—AMETIRLARLE bL—2Eh 3 To&EFE PDSS-
CONSOLE & 4 » FoiciihaEh s,

T MOV — A EEN T AKE FL =X LAWESE, XX s k-2 ¢ HiTTE

?-spylexample,go,0). return
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CcTexample % Fo—rEBTHE. po REFETHE. 0 L5 1 HoTeh s,
Fre—a%tnbick Hokshkr—adAh+s.

T-nodebug. return
s, bR SEC DN T e D a T 2] ddRiEnd

®T
PDSS £#TF5icH, Ko X 5 %< —A% PDSS-SHELL b ADT 5.

o

?-halt. refurn

Th, BEL T TR HELDREC - ARER, =F440awy FOFi AES R TS
THHRWN,

Control-x Control-¢
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