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YRR EE (Concurrent Logic Languages)
BEDEDEBLRBY S0/ 5 IV /EEOR
HALORBLILEETH b, X7/ LB
AFLDER/EBY 7 ro=TOEREEL L
TREIQWTE. ThODEER, V7 HYa
THTORTTH (concurrency) DELRBICHELS
o 2RUCEZH S OMOEE/ B HEaosiks:
RENZEZEORMATRRT IO, MEDE
EBEEL oSS I v SOEBRERALTHA.

B&M 7L EE & L Tid PARLOG*, Con-
current Prolog®:¢”, GHC™ &kl mohT
VWA, CNHODEBRAKICBVWTEEOEL
Wiy vs v 72970353 vr7olidkicitdE
TERFBEL, EBRBEZOMOBEUOEE LS
DTy b BRESTHEREE (Committed
choice concurrent logic languages) &IFEiZh, &
FELFODRBEDONBEHB N,

LHhOoOEBEORH?BE, Kicy/owx/RE/
BEDOLRDIHDDFEERVUBREICONTI, X
W 24), 72), 73), 7)) KBELLIABROENTV3S
M BEICEIEIROLS LSS, HTHEME
BIKEBAFNN s 5 I OERNIZEET
2, "o e2DOPFNERTEE 0 X ERETS
T—rDRBB/ICL-THODL, H¥OTo®
Z2OMoERFEEENLOT —NickkBIL TS
EROB—Lic-THObT. FoFa—HE
5370 ANKEERE EIMicTd) RE
1t43L, ZORBERI S0 ADERT 2D
CERLKEDERERFTSZaYa—=7DF
RiICEZ SN, WHO7 ot IEF i ETH
EDHOoNBE (ZoLS TEFNE O HEE X b
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J)—4 and ¥HEMFES). a3y PEIRBEFIT
h23EBOXEOEYI, LI5S avxD
R/ o kEE & LT, &~ Fi# (guad) &
I3 & D% Prolog koW MA KT ERE
BERIN, V- FEFOHRRACHZRVF
(suspend) &2 3 w + (commit) &S BIfE-RA
LTWBENIRTHS.

WUHCDEOIUEBEOE= VT4 7 R, 0E
FoZa/ KBEoE#tEEI b0 & LT, BA
BRI - THEERANZERI O T LHL
S, ZoBRIFTIINEANFERI L5 EK
B TROLEF9S 5 LORKENRALLOYE
PEROTE LTELZ 32274 2 ADREX
hTna.

ZNODEBONFCOMEIFE LTHEAN
ERFBOMROBRERMBBRINILHLERE
LT, B—icRBEEE (FicH Prolog) 0%
BTrur 5 L0RE/ER/CROFELE, &
BRZHED BRNERE ] 20T XD UHR
BIFIFUETHED SN EMBT N3,
YTREBEHEFOHRA b Prolog 75 &TD B
DOERBREZZFDBX5BE T, Fos 5L 0RIEE
B/ AR/ MERROF R L OWMTICHD ML
By s T & 701950, 2R, FhoD
WMEOEBL LI EFOHANBEKAMNERA SO
BEHIRIU ST EVWIRETHS.

F/o—HFT CCS¥, CSP* 15 & ¥fTHH=7
NOBROHRHED S, £hdDOHEAMKREK
BICDOVTORRYD B 2bF5h3kHic
HoltlHBESEILOLNS.

WITHBEEFTORS, WHNHOLDBRELHE
AL EiRE>TEARORBEEEENHZ T
TERNPRI LVIRFANEDITNSZ0TIR
EVDIBENRE Lo IcbF TR, L Lishs
5, CCS, CSP k5% BRMicHB ITHS T
EDERTH S & BUTHEEFVICHRT
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Emﬁiéae*ﬂ%wémféﬂm&wﬁm%
, ¥THBEREEEOEANBEROAFTNDIR
Dﬁ&%%iﬁ”ﬂ H U E & 5. FEE Prolog
DH oy b (cut) & GHC o= I » P EH~HT,
goto & if then CSLWVWDHIRDENIZD S.

AWTRZOE>1a I v P BREUYTHER
EEL, 2ORLOEEOHANEKRRAEOR
NiCOVLTHEBT 5. Xk 68) Tk TETHRER
EBDETVYT 47 ARDOVTOHEIR (89 £
THEICBVLTR) WELEKRBTHD, T TR
survey LSV & LTWVW3. HEMEWLSEAN
XFLFRT o —FiICLERRBEHBEEH
TVWABRAERBVTHEKRBHATI TS H 5.

Lizd»TZZTRATET 7o —FRUKR
B, BFLREZVF—FBbDELTEELL
LI TR, L LML TRET
57 7u—F B BALZHBED 5> b 2h
2, ¥HEOEFVIZODWTEXEFL T LTS
o—FHEBICRVMATE - EERMETH
b, ZZTHY EFTFo—FICR LT ETR
BUSEORKRICONVTORRLED 3 LTIL
CEDEERMBBEDOLNTELbDENLS. K
BRZOLIBHEBERORBRRBICOVTERSL
L& -T, TORBOMEOBALTEL LR
EE LT3

AWOBRIRDOEIILIE>TVS. £, 2
TH# Prolog ORMEKREL R L TETHE
REEORY/ BEBEDO =T 17 X2 ER
TERBICOVTHMBTAFTHLOHREL, £
OREA BEFIARICOVTOAKRTTREYE)
EENSERRBRUIBRICOVTRE T 5. 3.
TRERROHMEBICOVWTEFHEEFT VO
2 VT4 I AERT AT o —FERALTEDS
NERERICOVTHEML, 4 TRZHh S O BH
DRREZSHFZANLETHFLOETHEBUFEOL
BICOVWTHREDEBEGNT 5.

75 B8 A% <13 GHC, PARLOG, Concurrent Pro-
log WEDEBEREZEI N KO DTV HED
Zh 52 Flat Guard iKfRE LTz ¥ 7 & v P 2 EK
F3%. ¥tz o FlatGuard & U CIRADHE—
{t, FA—#HE BoXKhEBREEoY 27 48
BABRENEZ ONBH, CCTREHAEMHE
3570, BAIE LTY AT LA iclBRALOR
FELlLTRE— bt EHITCLRTS. 4 K

#

820

i

BOTLEROEEOWRILHIE LI EHICH
Nah ZOEERHLIHDTHARABBED Y
S2%EZ 5. ARTCRREMERBLTOXBNE
RicHT 3MENTAERT RU, YTRENERE
KOV TOERNESOMBERE LTS
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2. LK/ N7 IO —~F: REBIURED
EHBELT

AZETIZ Prolog O BHERELR/ B LTE=
V747 A%RBX3HBIROOVTAENS. TOF
ERYTREMNSEL Prolog LR RBHE
BO—KEARTUBLORBRR OO TH S
», #hlllonRiEddsboTidiE, T
HERECERENE T o —-F L LTRAXTh T
B3HDTHRY. L LS, BRVEEOK
KREYFNEBCHATIBETET 2 2H
DOlEEAZ LIk, UNEROEKKOK
W —HEZERT I ENTEXD.

2.1 FaEDDHSAHHBEK
BEER oM Prolog 0 & 5 W REHE
FRBOTR, Fus5.087rF472%%
MNEFNMICE > THEARNICED 2 HEMREI L

0\51) 41)

cm77n—+m;nﬂmPMwaﬁh77
L%, SLD #Mil***jc Xk > TET BRBEL TR
LE#RENE7 VT4 7 AL EBEEEN Y
F4 7 RATRbERNEFVEZ VT4 I R %,
B D X S ISREMBESER NS T &M
VICEDBTLENTEXS. ELKZORNEFN
T VF 42 RZ, Tus5 L0 (bbb
BER) hotkwrvF 4 AEENDDHIERE
HBRATACLIKE-TEE 2R, THHHER
AT 2 RESMRIOTHE T LN
RENB. U 5LDET YT 47 AP
B o EREBRNODERICL>TET S LI
B3, FERNEERESEMELTCOULBEERL
TWBZELORDBEIK, U560k
V47 AOBRNERIERESF IEELHY
HTH3.

ZOIISIKRBELODIWETE=VYF 4 7 ZAB

Horn 2

* R4 EBRENN.
wh W 24), 72), 73) RPMEhi.
MNEhicy—~<4TH3.
*a% YRR 47) ek hiZ SLD &4 Linear resolution with Selection
function for Definite clauses ODRETH 5.

BIEKARICOVTIE 68)
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FIZCEBHRBREZTOEHMOUVLEDTHS L o7y 5 a3 Brock-Ackermann DOFIEEY &
Stcbh T LTaohTn3b00—HTH5. ZITRE

COXIBRBYE S0 7L07 YT 47 R
X AERNLT A e —F TR, EBENICIE
O BR) £A4ThobEhic w5608~
VI 40 R%E, TR L& FiCRERIC
HAD L-RAKEBLILEE, $LDTBT T
LEEMERBXIBEBERNFORAK LT
TRLTV3. THRLbLIOK)IBEBERMUTTD
HADEERR, 207/ us 7 LORKNSHE
EoHE (DHB/85—V) CAHIRADER
ZRECULIRRENE >TSS, # Prolog 07
075 ADHE, BT—ADED B MBATI/H
HEWL>TBEHERFLIENT, TRTOHA
OHHEEVEDOEBERUABMTHODLLTVS.

YFRBUEEFEDO S/ 5418 (PARLOG,
Concurrent Prolog, GHC W hoiEaA b, €0
pure ¥ 7k v FTR), v FESERER
LR LE DA ORK/ BEDDO LT % &
B hid, BEHEOM Prolog ERLEI KKEL T
LT, #t Prolog DA LRAKLHIEICK -
TEOBNEFNEZBBIENTES. Ll
Bozok >k LTBLOWRMEFVRT 2
ShDET YT 47 ARRIEDAEL. —HICR
ZOHEFAICL > TROWBKRUADLDE
2435305 TH5. (B hid, BENK
kR DELUE L E.) ROFAZE X X
3. CZTRGHC T/ u s 5 4TRHRABLTVS.

1™
p(X,Y):-X=[A,B|X1]|Y=[A,B]
merge([A [X], Y, Z) :~true|

Z=[A|Z1], merge(X, Y, Z1)
merge(X, [B|Y], Z) :~true|
Z=[B|Z1], merge(X, Y, Z1)
merge([ ]Y, Z) :-true|Z=Y
merge(X, Y, Z) :--true|Z=X
dup([A 1], 0) :~true|0=[A, A]
s(Ix, Iy, Out) :-true|
dup(Ix, Ox), dup(ly, Oy),
merge(Ox, Oy, Oz), p(Oz, Out)
plusi([A|In], 0) :-true|
Al=r(A), O=[Al]
t(In, Out) :-true|
s(In, Mid, Out), plus 1(Out, Mid)
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LOBiBiz BT 548 23y PESERERE
BRLCTu s 5L0RNEFNVEER B L,
#([0], [0,s(0)]) RZEDTLENLBCLERAES LS
h3 ERCIOEET FARIOXINUTS S
SLDGETHRTEERYTET—LVTHS.
L LS, ROLIUBLHKBEKTH S
ES5RT—NEEZS.

?- t([0], Out)

o X, £ t([0], [0, s(O)) IR L&
LTHEIh3 &R, @ 1&bD)

COBAFRRERY — VRS OHEBRAICET B H R
Ry FBEOREEBICLEbDOTHS. UTHRER
EBOF 0I5 LDBRAE, BT —DHEOESD
/ST — 213, FORBHAMBY R FOHA
it -T MEBmicEETE 3] e B
5L ohigaha~g] BHicsdontTy
3. s hid, 7o ailie (FRB
1) AMDOFREEELTNS. TORERED
Blickohi- koL, HFI—iKE->THBAH
HEHOHERTETH S, FoFHoHRER
KA bDLENED 5 5.

zzTlRIYT, YARBEBEFEOR VT 47
ZOHHRPT Fo—FELT, £T—1DEBIEK
ZEKLLTVAEERLESKOVT, XPW-
b0/ EHLAEKELLELDOORINER ICRE T
Briick-T, XEBMMORRTSHRICH
FEEEA L FECE20TAATS. CoF
HEREERAMicH2b0%, K74 IICH
OU—{tLIA DY T — DU H LBHE LI
\» GHC offi, 3755 GHC 0B TERRT
B3HETHS.

Var 2 HEREOEROEE, Fun ZBKE
Ep#LLTS. Fun ORERICH LTI arity
BENENET>TVWBEHDETS. Var & Fun
O OBEDOLIRELZAOBE % Terms
<chobd. ¢ T Terms o L o #INEFBEHK
(preorder) % tit: iff 30: ub=¢t EERTS.
2T 6 BRA (FHbL, EE»SHE~NDE
®) TH3. = OXNFKEALIIFUMR (variance)
LN B RIEEF: ~ 2EHS. Terms OIF
Uz ik 3 B%ES Terms/ ~ % TERMS &
E£HT3. CHABEROREE 0/ 740k~
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Y747 AKKBF} B Herbrand fHikic 3 /- 2.8
#® Herbrand fHDOHBA, EMES S OEE
Hoadh o 2HBEEX 30, YTRBNEE
DBAREREAVHE, 530 REXNEAULES
RERLELTHFTRAR Y 74 7 20EBICS
DEBEVEO. AWM TRANT 3 HESRALE
WBT 7o —FRENTR, EREAUHELKE
ELTHLTHE. Zoids BERTERETEE
KT2056THS. TOEHIKOOTENRS.

BHED Prolog 04, 51 Sohi-a —hg
WHT LB T — Vit B LB
ENLVTEBOTIIRINTVIBE, 20E
HI2HEBIN DEEL, EROFEERA
LIcbOBHARRLLTEZ DN 3. chid
Prolog %t Horn /EHSZW D W 2#E G4
H/Ref) toBiHE EROHELE L O
MISICRE:2D28->T3C&ick3. Lol,
DA EEEELB O DIZ Prolog 7/ s 5
IvTH, 13 & bM Prolog 0TI, T2
BOSEEMAINTORNT &) 2RBHICKE S
LTHBATAZ LRIV itk 3.

LH LIRS, ¥TRBNEEOBATEES
UHESHRICHET I LR, ToEBEO/RKEL
TRYTRBUEERCLI->-TCER I N 3 Fos
FLOUBELRRTHE. ROLI BHE2ER
9.

#2)

t(Z) --true|r(X, Y), p(X,Y,Z)
r(X,Y) -true| X=Y
p(X,Y,Z) -X=Y|q(X, Z)
X, Z) --X=£(X1){Z=0

q(X, Z) :-true|Z=1

CORITIE, BENSHEBA R IZ (2)
EVNST =L LT, ROXSEHELET 3.
tHZ) BPOMicaI v L, ¥ 7= ELT
X, Y) & pX,Y,2) 2FUHT. o(X,Y) i22F
Bofiicaivy LT X, Y 2R UERICEK
9220 VHrEIEBESLEECHELERLO
AZ 3.

-5 XY, Z) 3 X, Y Lo EKDEET
H-Td, ThMBRILERTHIEXEALT
3THOMIKII vy b TR EMTE B 20

* GHC ZXKic L/:EE KL1 0—-BOMBERTI}, CoX5%a
1y PAERYH—FIRTORNBALE 3.

# &
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®BE, dX,2) LWSHTT—ABMEFH X H B
M CCTXREEHEDEEITHAE. Lo
T, 4fTHOMKKIZa I vy v 3L MTaT,
S5TTEOfiDAI I v FAIETH B.

Thbb, UZ) L3 —nietLT Z=1 &
WORRO AT R btk 3.

(XY) D= v5 4 /) RRBERGH 0 5 T
REULLBA X & Y MR UCEERICEKLLS
DT RTOEET 2 DEALEE. DT &
B pX,Y,Z) 8 X=Y LS55~ FEEE, X,
Z) LOSHT TN EFUHTENS BifE % B
BT 3ici3XTIR L.

L LBNS, 22T qX,2) oXicERo%k
BERESEREI TV E EEX 3L, X, 2) 52
4TTEOMTHRRY F LS ITHOMiICOA 3 3
vy PTEBZEVSBERBHPF TR,

Thbb, YTRBENEEOHES, F—Fa—
WD THIEBBREKIEINTHI T EE2BRIL
TRV VS HBRERBNICHOTY RV F
RT3,

B 2kbb)

ZOPLD EBRICEREED-HERAWIC &
BERTERETRIKT 2 0TH 3 & & HiEE
TEZTHDD. LS TRTOEMER—ES
Z3D0TRIEL, EBRBRENSbDET I
BEHRTHZ. (X TEOMT X=Y &1»
IH— FHMEET BT E MBI Lic L W)

L LIsas, ERLZOFURIICE->TRLU
KRBHAERXINTZLERE . 22T8LD
BE EREADEHOEROTURICL IR
8%/ ~ % Herbrand fHiRic 7 2 HKE LT
2TW3. FLZOFUEMZ IL & 3 FEK ~
i, AORAEKEXFTRL, W, -1, RADE
heEhoEAKBRIEELTHNW 3.

BELSOHEAZE Pred ThobT. ROLS
7% GHC ofiz£2 3.

Xy, o, Xa) =I|O

L T T pEPred i3 arity n ORELRE, X)),
X2 BEWVICRIEBEH (€Var), I, O Rz h¥
h v=t(veVar, teTerms) &5 ¥ D H—1L
T—NDORTTHSE. TDLSIEMIR, #5745
DY T TV OFCH LEE TN EN S &k
T, GHC pHififfisZz oh 3.

H— K47 b4 (guarded atom) L3z 0 & 5
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REMHOS S, BEEELFIhIREGEER
THOTH3. ERANLERIZZ CTRABERLL
», HEMKT:

PX)-X=1|X=0
DEIURBTIHRERR LITVEIP
PX)-X=1|Z=1

PX)-X=1|X=1
DEIBTERE—~ T -V EGOBEZRN
EEHIHAERBTI00EEKT 5.

MIMEE (interpretation base) & i3H— FH7T
FAOBAT~ICLAREBETHS. THIRERE
@ Prolog 0 #%#icHr 5 Herbrand EEiCH
136D TdH5.

ZOEAIRKELBZLEOWMBL)TR, BKIITS
T— W ERBLIEOT —ARBF—-FFT bagE
S>TROEI KRFIEHh 3.

t(1,0) :-I=[0], O=[0, s(0)]|true
R TE2HRERBETAFN—FRT FLT
bo,

I, 0) :-I=[0110=[0, s(0)]

BT L. )

PEOTAFTRETRBEEEL LTIRHEE
HoBiMi LI TH B Flat GHC it DWW T DD T
% 2 8, PARLOG, Concurrent Prolog iz 2\ T %
ZBMEEC+, — Lo E-—FREEXELS
Tra—FREBBEINTELDY, FTib
B, HX)-X=f(Y)|Y=0 E\S5SH—F{FT &
BZOFETIR (0 DkS5cERESh 3.
Xk 42), 43) T, tihick - T PARLOG o
E—FEHEEIKE 3 F AT Fsid Concurrent
Prolog AKX LERERRZIKKSZ Fafd s &
bERERS TS,

ThooFEDREIX, BN Herbrand &
EicX3EDN X, -, Xa)0 EVSETHE0D
KHLT, WFhd 0 oWFEASMN 6 LHAH
B 6° (01 06°=0) (ZZToRBRADAKRESHD
bl, Heob)=0t0)6") iy TRBITI LT
I THBEEZHPLTVWEBDEEZILNS.
wbhiZchsoFEBAHhoRoRE (34
BbAMNBER) KEZBRTHIOICHL, BEE
975 Herbrand ZEic &k 2 ZLRAHAMDOERK
KEOEACLBRITLLE >TIENXS.

ETRBHEBFORANEKSR
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2.2 AHHMEBICL 3R

XTzpkSic TERMICESES) [ZHN
K2FE-BA] 2R L EBREROTH
TRRREELEDILDITH 25, ChTH
Prolog OBEMEkKEARICRELO X VW E
R AEI DL EMNTEETHAID?

ATk, TOAIDVTRBEAEZEKNIIA
2RATRR, IORATHBREBEOEKRRE
HHNT 70 —FOHBETEL 2BOBRT < &
MEREHS, Tho2MRUTVARRELT
Gk 51) 28 GHC izt LTHEA L FEEC20T
BB,

2.2.1 AEHBGKICLIRAOMMA

(1) SRTTRENE:

BILBBRRIZESLT 0T 5602 YT 47
ANBBELILEET>TVREVHIERBOVDED
iZ, 5iohi=-707 5 L2 TRIENTES
KE->TEAONZEKRRICMAT, o/ 54
OHIXD O BEOFER~NDERIK L>T 2V
F47AVEETD, MEOFMUIRINLTTH
BEoRNEND Ebh 5.

BEORBRN o 5,084, FAohi”
v/ 5 i p 5 Herbrand R D EE O E D #HE
B T, 28B3C&ickD, 0l 560%7
74223 Ty OB/NRBRICE > TEHR X
nf:n).

FRREEET, 50N ETREBYUEEOCS
a5 LRDONTE2 YT 47 RER/NNETFNVE
WORTED, Il 536DV VR vy IR
» SHIM TR~ & 5 18## A T Herbrand H
Bich a8 (TRHLLBMREZOREEED
HR) o LoBEEEREED, BNETFNVOREY
Atk 2B REA Sl L LIS,
ZDZERESTRIEL.

T ZT, # Prolog OBAOB/NRBAICK >
TERBEED TV IEATF vy 72BOHLTAHAK
SV EEEICIE, RB)AEWRLED 5 HEE
EY T, &, n—1 X7 v 7UNTTTREIIT
BLEBRP->TVBETFLOEENS, AT
w TURTRDT 27 + L OB L RMEGICKRD
ZEMICE-TWV3. COBEMIZ, HIMLBEE
LTHFABADA Y AE YR THBH T TN
) MERITHhiII~NY FD A4 Y22 V2 BT
TEZEOIEBOORIULLTWS. #7453 0D
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F7T—n (@) BEBHTIDiCR, 7T —
NEEENBET P2 BTRTHRITHITEN,
THROLETRTOT P &ANTTIC n—-1 XF 97
UTCRTE27TFLDERAL LTHESI WK
AicaThTohidin.

T3 bb# Prolog MIBA T D& S BN
NEHTHIEBEEELT, T BBRDTEH
Ehb, RUTET+L0ELEHOBERSDS
EVSANDE. EOBRBINIRDITET LD
HAEZRBRTI250» KT 2T~ BOHK
ERBETI250MBoNETNITELSIE.

L Lo, YTRBUHEEOBARBCOR
HEPTREL. TRRbb, RYBTEIV—-F&T
FADEADLD, RITET—IBHOEESEEE
FEREATREYD. ThECrhFALELZEA
LI AHHBERIZGCRATHETH B T LIRS
h30TH3 oz sz, AMAERKEGRRE
R ZBREETIR, ETREBEEEORELL
WERREESLZDIRARTATHBZEERL
TWha.

9, AHAOBFRICKZHBRN TRDT 55—
N EEBRATEO0RKRFTHTHIT EERT
BABABEZEANTS. sificaMLE FIL)
BE2o—8THs CZTREOLEEZENT
3. ZOREIZ Brock-Ackermann DI & Fi3
h, BYIXRR 4) K&-TF—427u—-RoDEE
KOWT TEREHE 74 —F Ny 72807~
247u0—=757] OBKBREEALZ2HAIKBL
T, XHk 38) ETREIhAAHIBRICKS
Tru—FMRTITHBECELERETEIMEL
TRV L. Z£D%, XER 70) T GHC ¢id
LBk bsian s hi.

(mj 3)4),70)

Fo W) DT srsL5E8LKS. CTLCZT,
pX,Y) OEBERDOLS UM TR XMATA 3.
p(X,Y) -X=[A[|X1]],

Y=[A|Y1], pl(X1,Y1)
pl(X1, Y1) :-X1=[B|X2]|Y1=[B]

B2l ohicfliil pX,Y) & —nick
BTah&Eh, Rk0EBLELF—-FFAT LD
BAERDHELSLULTHOCELRBEBICHEMTS
&9, Fbb, WTFhdBLIRKicEIShik
VYR FOEFEDILBRIIDLID2EYHHLT,
B2 MIcHATAET OS5 LKIE>T 3.
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LT, L0/ 0/ 5L TRBTEIN - VAT
FADEADI L, t(In,Out) LS FED~y F
25D0bDEELLXD. LB~ SiCUL)
Ti3,
t(In, Out) :~In=[0]|Out= [0, s(0)]
EVIHIFERBHEINGZ L. Lo LSS, piX,
Y) 0RBREBEMI /0 54TR, COK
RRTIRETHE. H3KkbY)

HLZDEIBTSUSSLDR2 VT 47 AH
BEREEORSHEBO LoBBKRERICL ~TEDS
haEl, 20BEKIM Prolog 04 & EHIC
REAWIDA VRAE VATHBHTT—vH
HEZRLT~y FEBSDS v 242 v 2DT -0
OHMOEEDEREHMR T3 L3 uEELTL
53EL7D, TOXIKHTIT—AEBHRDOEHRE
Bz Td, B TDOHEEEETS
AHIRAOBEENEHE S SO THILULE, &4
ORRICEEREBLZTCERRVWIETTHS.
WL I AHNBERIC L BTRTiI3M Prolog & A
BREFEBOEERBERAOCTEDORB AT v
T4 7 AERBA DT, t(n, Out) kS
BET, —FERIRA L EORENRBETS
T, TIROLAHNBRICEI-TET +AD+E
TYT 4 RRERTHIEGTR, T4+ HHT
BRUHShEH 7T — A HOoHELXERT AN
HNBREBRTELODOTH 3.

COMBER—BNciityF 4 7 AR
Bt (compositionality) ORIETH 5. Fus 5
LARBERORE TR, W 2»OREERAETS
CEREDEDIA->TWVBEEZZDOREARTH
A5, ¥R Fers5 L0084, RLABMIKIZ—
D—DOOn e ANPRTH Y, FHASEK (paral-
lel composition) Z#EAWEH & L TEhEL DTS
BBV TONBZ &t > TEBIBET S
05 LANTEHHMNE. COLSEEE, BROD
Ibicbhbhid7’ o 5 22Ek0MBEEN K
mOBEIOELRTFRAINZC LEFIRELT
3.

ZOHEIR, ROXIE—BHEETERRBC
ENTEDS. HB37us 56 WXMBSLEERNE
LTD) olfF o, 2 BEZ Ot &, H54H
X EDARERXRICE>TF s 54 prkp M
RIS, CCT, pkp: OBKIT b1, 2 &
hENOKWEOEKE 51, s: S F 07 5 LD
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%ﬁ&?"éﬁﬂ Ksem X2 T S1ksems2 & LT
5z 53, SVELNZHXERD S RRER
~DBHEET VT4 I RARE X 5 BHE sem
ETrLE,

sem(prk p2) = sem(p1) %k sem sem(p2)
BRUTBELIUEE, COkeVyT 17 ARBE
RiHY (compositional) ICEFE S &S, —RjizZ D
HERR TS0/ 7 L0ER, RESLEOETYT 1
JADISHAEEZ 2 LTEDOHTEELOODTH
Z. #t Prolog ®igA, T —VORERICO2WT
DARFHEERBEBIRRD I > TV,
YFEBMBSEICBNTS, #Mi Prolog &HEMR
REBE AN EREROARYRTEY YT 147
2EEH LTI, BRERICOVTOZOH
BRILERLGOENES. COMBORRE 2.2.2
TEz o3, ZORICd IV EOORMERE
HFTHL.

(2) R - RERMEORR
KOPRAHABED S TRABEAEKRZE
BT 2 EHBRBCRREAETH S EERT
bOTHBY, ERAHNBEROATIREEN
raciRrohZdicEE >R, BTRER
EETI, AAEEBICER LSS5IV
KEB®D/S F4 s scdic, W2
DOERERDONBZ L LIS

HHHT 7o —FikbE b Lo Prolog DX
SBERBREERKRE LTREINCLOTH
b, #DERIBFEEV -1 Prolog DR E A VT
K L ERBAOKLEVL S THDLOLMBILE
BRI 0/ 5 L0HMRATR, HELRIT—VOR
BThy, BUCKMBT—VvOETEA LN
EREHEOBICELORANEBONB EVIE
RAERELTV:. T EANESRHTH
wohsd THEOEE] BRI — ok EEFIL
Bicbha AHAORELRBE LA SDELE>T
AV

—%, $FFHRBEMNEBEOHA T, GHC (KL1)
o PIMOS, PARLOG o PPS, Concurrent Prolog
O LOGIX 8 ED XS5 BARV—=F 4 VI + YR
FAPBISABLYTbOEB Eh, COXIN
A —F UV BYRFLOEREEL LTORIRMD
ot ZHOOISHIRBVWTRY AT L EHAHOD
BEHZVEY AT LARPOS 0 2ROMTHE
W EEEFIROHAMTONSE. COKIK

EARBENEEORANRKE
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AR - REBEY (reactive) SEIE & IF5.
¥FHBR S0/ 5L KETEEH TS0 £2ATR
NEDMA &L 30D} Prolog 0k D IcT—NT
75, APV —LLLTHVWONBZTHE (FLD
BARYRA L) OERORKILTHZ™.

CokSuEELD, XTRBREROT —N
RERLEFETER D TERELEELERD
2z ) TREL, AM) -k TAREH
ThE I ARS8 12280 HRERTT 2 RR
FutRATHBENVIRFBABHLEOLE -
T3, TRbLbbEFRBEEECERINLTS
Bs 5 AiBOTE, THEZAREOEE OB
BELTESABE] WRIMARLOOLES.
-V PNY Y VAR W EC A AR
2EET) OBER, XTREIMOT o LR
EOBREDLOH p BAIABANTH S EE
Aoh3. YFREMOS w5054, B
iz p OB EIELDEZICOABREEZTOD
TR, ERORKERERTEDICPD
ENTRCLEMTEBRLLERIE-TS. TODT
CEDYFHBRNEEOHANEKRB T NT
2, T—-r0 3K 2EBETI2600, ZOK
5 /e - RAERIM TREOBE] 2RETH
MEHERTHIENBEE LY. THEDE, &
DS NBFHER LT VT4 7 AMEHS SO
20 LicFIEEFKI, BEOBEEBAILTH
250 TRHRINTESIED.

AHABERICLZHROERRIIZ O X S EIUE
» 53, BB & &I D AEEET O RAS
BAOHEOEBR LN -THY, £ - RIEAN
BEOERE LTRARTHEbDLES.

VER - RIFRIMBMEEZER T2 €71 & LT
{2, CCS*™, CSP*® 11 ¥ pfT7/ 0 X DEF N
NeFohdh chdboEFIMRBYBFHE
LA ICHT LIcw YT 47 ARDVTRRE
KEBZ EICLT, CCTRER 0 ZAEZE8T
Fu 75 s0ER - RIFANTARNE < YT
4 7 AR EENEEKBOKTELLFS KD
WTHEBT . COHERIXM 4) o FEEL
ﬁbrﬁ@oﬁ&%iﬁ?éxﬁﬂiimﬁéf
Flat GHC &= >v 5747 A% EHBT 5 HET
5.
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2.2.2 H—FRPY =4

LOT7o—FTRR, XK 4) ks 35—
FHT F20BEDHBICH - 3L LN 3.
H=FR7 b 2 AHNBROREROEBTH
S7c DIt L, AHABEIEE 0BE L ¥ EFE
BATHEBRLI-bDTHB.

ABIMBER o2 tiEpIhi-& 20 %:
BobTNyF h 70 vR0P2EFICEY
BAHNERT gu ZAVTROEIILH b X
h3s.

h -qu

CZTh REVWKERBZERICRAELE L &
RAl7cbo, gu BH—FFR MY —LLFIThHh
50T, H—FHBE—LEFIh3d0oBAED
25 GHC 07w 5 2D RE LTERKESERT
L5 dbDTHB. #H— FM—{t (guarded uni-
fication) i3, H AWML I v bT3FT IKEE
TAEN-FERIIDICHERLANRA ¢ & 23
Iy b LAHIORF 4 POETEIN B (LT —
nVouw OXF <clue> TH5. EHEMICIIT -0
D o ick-TREMNLENBE ws E1VHH
—{tBTbhs L E2®KET 3.

BXohleH—FRABE—LO¥S v DLtk
DEHUBEER < 2EETE. <aluw>, <o
u:>€qu L35 b3 0 BEELT ci08=0
D o1#0 D& X,

<olm><<ou>
&3 FUBARIIAEEEZEILIICOL
IICERSINICHEFRR < 43, R¥FIEFE I
AEZELREBCRES.

BENICR, <aluw><<olu> i, m X
Db u: DI, ETTEEITIREIVELDA
HILENREL TS, TLE2EKTS. S0Eih
i, ¥EF < 3, el 5005385558
THELN—FHE—{LOBEE gu TR, ETLOEF
JEFF IS LT 5.

F8bb, <alun>, <olun>cSgu jco0
T, 1<02 135, un i3 use LD EICEFTEE
135,

H—FRBE—{bDERDOEADH GHC p3tHE &
LTEREZ DD TR,

Bl 4)

H—FHE—{LOEE qu 2RO EB D & F
3. qu={<{X=[0|X1]} |Z=[0]Z1]>, < {X=

826

n

[01X1], X1=[1|X2]}|Z1=[1|22]>, < {X=
[01X1], X1=[1|X2], Y=[0|Y1]}|Z2=[0]
Z3]>, }

Znt &,

merge (X, Y, Z) :—gu

B WL CERINIT 055 24 merge DA
BHEERB LTS, $ibb, X, Y LS
ZOoD0ARAMY—2 g, {X=[01,-], Y=
[0, -1} LI REKMNELShic& &, BT
X HODANERICSHIDREBL, BT Y H»
SDANERBE LI BAOHRERBE LTV 3.
CoHE, HMARMY—s Z cBh3HOkE
(DZDZB) 12 Z=[0,1,0,.--] 15 3.

=%, gu={<{X=[0|X1]} |Z=[0|Z1]>,
<{X=[01X1], Y=[0|Y1]}|Z1=[0]|Z2]>,
<{X=[0|X1], X1=[1|X2], Y=[0|Y1]}|Z2
=[1123]1>} &35 &, merge(X, Y, 2):gu i3
CABEH LT, JOEFETREE L, (0
AN, I3y M AMOBRNRLS) HE
ERALTED, COBARMAR MY -4 Z &
RhaHARR (0&HEB) & Z=[0,0,1,...]
3.

LLENE, ROXSEN— FAE—{bDk
Ao BObLBIERTHESER L.
ou'= {<{X=[01X1]} |Z=[0]|Z1]>, <{X=
[01X1], Y=[0|Y1}}|Z1=[0/22]>, < {X=
[01X1], X1=[1|X2],}1Z1=[1|Z2]>}
BERSWE, Z1 DWW THBLIBE O ERH
CERUZECAKLENTHOEINSTHB.
B4a%kbb)
ZOWEHobNB gu DX Sic, #— B
—{t DA Dt Flat GHC 0 WEHET 3 & &,
H— kR PV — A (guarded stream) &3 &5
AoNIH—FHBE—(tOBAEMNH— X+
V=L THE30EIE, W 2hoREticLDE
3% 20K LB T TRBRITNE, Eic
BRIH—FHT P 2OEEEDEMEE KA
EZibBRELTHB.
AHNBEREREICRRIHT — FHT b A~
THRESHEITHE. $ibb, HROKES
BHNIRAKH LTAH/ HAHORBNED B 7= 77
TR, HAIKEBRCOVT, 2085%
RMLT20RMEL LI-AHRAZHAHDEE
RTLiicLTnad. $ubbAHNOREE

] July 1991
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BREER L bORE>THD, TOKEAHA
BERT—VOfER - RIEANB{EOTR LS -
TWA3.

Xk 53) OFER, 2.1 CTRA LS — KT
FADEAKCED-T, ZOL>BAHNBED
HALFICHRREEL L, Yus500k7y
T4 7 ARTTELNHREERRT 2 ANNBEOR
ATEAB3HETHS. CoLIUFEEZAVL
H, o B3) cWEHLK pX,Y) k20T,
BEWZAFMEED S5 LBKRDESIEAH
HBRZAG/aEBVWIrr56L LTRAET
BLENTXA.

X, Y) - {<{X=[A|X1]}} |Y=[A[|Y1]>,
<{X=[A|X1], X1=[B|X2]}|Y1=[B]>}

RN drd- WA BN T WA S YN
HBETEZ 3 &S IcER LB, #i Prolog
CEBRIC TT—AlioME]l 2 (473 —-1 (T
ta) OBE] HOBRTE3L5KTETET
bot. EBZoT Yo —FTRAMMGT—
EFEINBEF—FHR ) —2ORAHEELHA
LT3, ZoERKZ, 7ot 91,0290 B8
¥ E-TBOHREEER T 2 —FHR b
V—2%, &g OHRERBRTEF—FAFRb
Y—2& gui HOARTIbOTHS. EAWLE
B 53) EERINIL. BRNLTAF
TRUTDEEDTHS. gu, -, gun O R
=7 OFER (gul--lgus EFREETH Z.) 1B
gur, -, gten DT RTOREADETLERD & 5
BRI TEESBILODOTHS.

<oi|X=t>€gu: D <ojlu>Egu; T (X=
T1)E0; TH5dDET 3. THbLbLIiFHDOTn
2B X OFaFa—4TjOTavxpay
Va—2THBETE. LI E %, <ol
u> OBDLOIC <oiUd\{X=1c}|u> % gu|--
lgun DT ET 3.

BEMcE, 23702 u 2EFT B
Wi X KHBd3AH Tt 2FB->T0WdEx, t 07
oFa—4WBYFlELET, t KBb-> T
Fa—th X% iKBAKILTIORBEENS
ANER>T u BETINIRTE2H0D LT
W3. it~z Brock-Ackermann & [R#k7ZH
iIc2Wn T, tIn, Out) WS T — I DA[REILETH
DOHEBEH T T —NOHE»SAMMfE~—-V %
BOTARE O A BRF XM 76) K R&EnT

YTRBEEERORANEK®RR
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5.

H—=FH2+ ) -2 BRADHEERITHS &
EZ 231201, Aff~—YRRAOKSE (com-
bination) DB L7 3.

CORP~—VEEZRVWI L ELED, &
Z5h’ GHC 072/ 5 sicxt LT, #h Prolog
OBAD Tr itYTILIURR (THbBA
HHBEDOHES) oo LodmBEREED 3
TEMTEEL L. 2OREFZ Shi GHC o
7ussh P igont, PORBIhO6ZEDE=
VT4 REBERTAENAREL I -7

2.3 HHMN7IO—-FOHS5VEO>ORE

M TRAHDBERICE-TF 0 5 L 08
2EBRTICELICE->TREHE v 5 ekt
AHHAML T o —F% GHC ik L7:. DL
ORI FETHBEEFCB O THAILL
$22Y FOHRICXE - TETIREEEZE S
DEDTH-7. —FHaIv bBECDOOTSH,
BHRRICHELRIZTHDOTH 3.

THHLLANNBEICL - TEREIhTWH
R 705 LOERUMEDODLTH -1, T
DEHHNT o —F TREANICBIESLBE
DHEFN, £/ Fyv Foy 338D &
RBEVBATERINTOE P/

#i Prolog OFAREHIEPOBELHE L B
RT236DTHY, EDODICETRIOXTRHR
EERLTELTETEHELIDLIS0EREL
T3, T7bb don't know LIERELH EZRE
LIEBEVA. THRbLERINEFALNTRT
OFMELSHEAZREOESLEEREALTVWILRE, &
YRBRETH>CELE>TRICLED DL T E
NAETHECEERLTED, HRLLTHEL
BHE5DR 2 ORECEIRENEET IHT
bl THY, EED (BEXRE D) Prolog (2 D
FOBEE vy 7 b3y 7 BEEIKE > TER
LT3,

—%, YITRBESEDEETRaII v PR
Alicky, —BEBRLAHR-EBEEF+ 2T
BCERTERVEIBAREE->TNSE. Th
SRECENIEBECOHRAERLERLT
Wil SEigic k3. bbb, SESMME
BIN-BTED S, don't care LIEREHETE L
HNOXBEZIWLODTHS.

ZDLS1E don’t care WHREHEEICHNT
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i3, HIMWOBROKBRET LK T 29 kEED
FERAFAENIC 0S50 0DkvYF 47 RIT
EET+ 5. Tibb, #t Prolog @ & 5 75 don’t
know LIEREHZEK > T I3HAICBRIES
DAITTRSS5LDe2 VT4 7R %2ERTH
3, (ForsssB8RETEHEARNELD 7
0/ 5 LARIEDMBICE DT 2 2HNEYHEBR
TE2DRFHTH-7ch, YTARBREEOEA
iKit, RDELOATRESHELE DL ETH
LT3 &Edh, IkRoOTEED H 5 77—
V] DEASZLERCERLEThILENEIE
MBEEZHRTHCERTERL.

ZOHDICERAT7T o —FOoFEER VT
LEKTEIEMEDOERL BV 2BEINT
U B2 5D,

3. TntEREMOEKN

#1% Ti3 van Emden, Lloyd 5 o M7 7
n—F%28E L, GHC Fu /5 A0EHBRILER
FEHEERROED ZHAKRL BT 2R/NET
NOEBEEZ B EERSI.. HHENT T o—
FTCR, T—NDE(EF =) EZDIE—-VD
HEARET 3 EEKML (FRRAOILERES)
OHETETIRREE O = HIGEEREKERE
LTz —%, YHMr oAt TRBERSHEIIEX
Mici3st Prolog OIRTRH S bOD, RIET
BRI CEDTST 5 I VTR (35484
L) » 5 Prolog ¥ EIRIEB/¥5 44 L0,
CSP, CCS, #—4#7u—FNdd0iR) 57
YaVEFNICHWEBLEZASBLLENTES.

hwishooRTHEEFVORRBICOW
TORBREYTRBYEZOEKRRKICHEA LT
Fo—Fh, WL2LBEILTNS. EBE,
BTRRICETERED/CF 1 a0 5L AN
B/~ DE K2 Theoretical CSP”, v+ J 4 €
0%, Plotkin 5 DREBB T F 1L DEFTH
REFSNVORANERRERET SBRICHBICS
Ntz &Th3. Lizd-TZhoDREo—&
KOVWTRERNLET Fo—F 2R L THRER
HA45LD, Horn REILE S HXORBE K
BDREZANICADLYTERTIE VI RELR
wRTahid, TTCKELETIETHEETVORE
RORBLZHEA LI BERTHIBALUR
EZohb. KB METRARMNEEERR

828

B ® July 1991

DORBIEOVTIR XM 57) TyF 4=
FRIhs7F—-270—FVORKETHWOH
T&7-®57w% Concurrent Prolog %7 &« b
KEA LR K-> THBRAUBRL hOREA LN
TWB3DTH5.
COETHEBETIORARNICEBTXS %
TYT 4 REEZX S ETCRABIRELLSESD
EODOMETHD, 7o AMEBRBICE > T
BikHE S vl BRB O+ R (fully ab-
stractness) ORJETH 3.
HETCRRFATIR, s S50t~ r 54
7 A AHMABRFRTRER LY TRARNIC
PUTFA4IAEBZIBLERRTETH - 7208
HERDOERE S OYMA L AN HBRE TR
THRLERE->THEEEE -, T &4
PAEEIK, v7 VT 47 ABARBICERSI L
B1HDICIBMRILCBRRANDY, bIEFEOHE
BRBE 05 s0FR BTN THRG RN
5. CoZEhSBELHBIRARNI ELS
ZHETAHER, BXEEE OB S %K ER
ELTLEHTLETHAS. L LS, BHoh
KZOHFERBADA Y v bbb bXEL. B
LZo77o—F2RATIE5E, £Dk=v
T4 2ADbETHBEURERETIHERAE S0
SLEREEZDCLRBEAERTEELS.
Lic->TRKEDZ 2717 R ERESKMIC
EgIh, (DNEFOBEREEATICLick-
TRAFHER o e X 2R 2 5 FEK ICEI L
() T3P EOE N FRENEEDZ DT
HEITEBTFFLO LGB,
BERRomMmREIC OV TOERKIZ PARLOG,
GHC, Concurrent Prolog 73 X ODEBICKE T 3
L3, BEALXBBREBREINTETED,
HBNRF—F7u—-%y 77, BEOMD
YTHEEFVOBRBORMI ERBERICERT
BEIBETHRRINTETVIH0HZ. &K
ETRCOIINBIFT v AR DN TOEKR
ZUTREBYEEICGER LT+ ichRAIT K
BEEZ 1-RH5DH E LT Gerth Codish Lichten-
stein Shapiro D EHK BV OO TRENT 5.

3.1 Gerth Codish Lichtenstein Shapiro

2} 33 |

Gerth & O#5 8% (Flat) Concurrent Prolog @
4+ 7+« b TFCP (Theoretical FCP) jzxt L T#
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& x - DT, Plotkin 3. 5 DIREEE € 7L b3
EALTIRENEKRRE, ThESETTHRIC
ML EROBRERERLTVS. COKRT
3 HEEERR/ BROBRRIL T, YRIBE%
B EREkicRE L TREEL TV 3.

BEMERBOBBERNTOLBDTHES. R
AD#EAS% B TEETE. REBBEVRTLE
KROL>EBINIRBOES Q &, EBHA
F—CQxBxQ »hbis5. REEB-HM <a;
6> Ths. T a RS-, BRI,
ki, ¥y ¥oysiHobTRs (¢, ff.d) D
wWithd, 0 320BAT ZBND 5 IIED
i) BohcRATH 5.

PlE»Sab3 XS5, TOBRENERRTR
HWOEFEPORARUHH I TS T -V
OEDERITEIL D EIE>TH 3.

—FERHIEKRBOE Sz DT}, Theoreti-
cal CSP TREXh/ kKHMAMEMN (failure
set semantics)*® ZE: AL LT 3. CSP ok
PELERKR TR, 7oE2DET YT 47 AR
BB (failure) OBATHB. FuotR P Ok
B &z, P BSEFLEBROFEN s &, s OK
b 384 X ovdin 3T REN P iciify
LTd, didP P BEANFEL I EMNTERIVE
SuEA X oNThs. EENICR PRI s 22X
FLeokiz X w&dTh3 0 sBEbET
TERBNCEEEKRTE. COXIBERKAESE
iz e=zvF42Axi3 CCSTRFvyFoy
s OBFEEXNT IR OHOCREBREERT S
bDELTALNTN B,

Zz £ 13 Concurrent Prolog O HE I 5 1V T
CSP o¥BicsT 2 A& LT, RADES2
% (input) L% %A% (output) 2EZX 5. RA 0
DEIALERE 0, B2 ALERE 0 TRE
+7. HEMOBBRCZOLS> BEXALEREERE
LS LEROEAEELRAICL>TERESIN
3. CCTHROBEOHEE SEQ OTL50
13, BAAL/ BAABRRE-TRDED TN
HEBENFBEOBNLDENLE L EDHTH
2. ZORBRELL RS VY, fETHN

# failure set &1V 3 BRBRERORED S v/ 5 LOAFTHANDS
NZBRTHEH, W SHMEMRILZOTERMLETSHS. .
T1bbEKT 3 TRBDOS 2 T VOXERNOREE, RIKE
EMA L TRKTEBNS (failure set) LFFRZ EMHB. LT
eRRChERRT B2 CSP TO AED failure set EXMH
A LFATEL.

PABRBEHEEORANERR
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FH—FHZ Y — bR EAENCERS
LOTHB. CCTRIs 7 LDER (denota-
tion) 12shMi# (suspension) (c,s) DHEAE Ftd
3. & (c,s) BABEOBE 2 EZBRT 5 RF cE€
SEQ LA s D5, T s i3ch b
HEMIBLTEELIBANRATS 5,
(R T ff B E0SELESH, R
=ARNHELERTIEEALE 0 TH S H
Biicid 7 s 5 4 P OFRKI (€ 5) HaEh
&, Pitidc ELSHEAMELEL, TORKR
s EVSIRAZEHL BT EMNTELL, HBHV
s EVSRALFETIRBICELCLEEHD
bLTW3. hilFoEEE SUSP tRET 2.

B2 A SUSP OREROBHBREANT 0T 5
LADERICED S5 2bFTREL. TTTHLD
POBRARBEEED, T0LIUHEEFELTS
OOHLEEDIEBRN TS0 7 LDORTOFEE
153, bbb 7ot AOFEROFERE DEN &
43 &, DENC25US? T, & FEDEN 3R
OBaRH (LD .. (LOZEFKLTSDOTHS. U
FTTe BERF, : BEHOME, c=c’ 3R
e OFVLT 4wl ATHBLEEDHODT.
F7z sCs' BRA S s KOREKMELTVSL
tixHobT. = BRREMNSE (imply) THS.
(L) (g,0)EF
(L2) (c:c',s)eF=(c,0)EF

(L3 (c,s)EF,s' Cs=>(c,s)EF
(L4 (c,)€F, (c,tt)¢F LT3 LoL&:
(c:6,0)€F, V0 :(c:06": g'0,0)¢F 15,
$3 60" k2T (c,s00"€EF 1L 6 BED
EHOEAES 1 0FIC LhREKLET, 6"06"
=6.
(L5) (c,9)EF 12513ERD (c,5) OF U #A
(¢',s") o, (', s)eF

L THIERORURI RRAOFURA ZH
wWTHRICERINS. cZT(LD)iR, AL L
TOWIRVEHEIR, FANTSOERICE-THHE
AN ThHBCEREENRTSE. (LY B c:c &0
SEEAETFLTHMICES RS, ¢ ZRTL
rRETRHEORGTTHE L EERT 5.
(L), HIBEATANRA s 2EX 6N
s hdTasdhid, s LY RELEODETOA
HEZUH->THPROHIMNTERENT EZR
et 3. (LORBESERPTHEC & % EKE
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T35 (LYRBREMEZOFUHRI KOV THEZ
RBILisne &2,k 3.

BT o=2 MRS D7 b ic KR I E
23T
(L6) (c:6":c',0)eFiff(c: o' : 6" : ¢ 0)eF

TZT p BFVHRAT, (000)=0 > p i3
¢ CHBRTIEM~NRBERLEL.

(L7) (c:6':68":¢",s)EF=3(c:(606') : ¢,
S)EF 72U 1€ {1, 0}.

(L8 (c:8°%s)eF, X0 Vary {V?| Ve Var},
=13 :0'":60":¢,s)eF

ZZT, 0"k 6t X PATELL X0"=X,
X0'=X0=3c" : °<c o X 2 o itk -»TH
AHLUEHAERE LTHAINS.

(L6) i3, 52 AHRAZESAUHRIELET
3735, TOANRANECSEE L EBDORK
DS OBRBIKAPNTERTENIBC LS
RY. TFL(LDBABAOTHOBAE b HEO
BRT, H3RA 0 oS (AH) kTS
KRA 60 olif; (AH) 2@8RILES, £ho
z—EBiclih (AR Likdroksic@Rlshs
BAVFETICLERT. (LYRS I HMD
BRPTHASOEERMERINAZVE SR, £
DEBRHNb>THAHLER EIhTOREH
BREoMNT EEBELTL 3.

BBROBAN(L) BIEREHE OS> HER
THHZEEEKRLTS.

(L9 (c,0)eF=1{0|(c: 6% 0)F}/~ 3HERM
Ffi3 F=SUSP

COEIICERESNIHIR DEN i3, F=F iff
F'CF t33& SUSP % | L34 352 RN
FHEBL3.

CZTEBULEBREDL S ic+2 s st
ZRIET 2D TE, AWOBEEEL 30
TZCZTRELRBNT, BEKXHE (L7 o
HEeplict - THBHICHBT 2 @D 3. Kic
(LY 2Fr3n0dfFOBRANT s 5 40
T YT A IRRKEDSIBELELS. ToL &
(c:6°:60°:¢,s)EF p> (c: (6060 : ¢!, 5)e
FLisa F&, F=F—{c:(006')°:¢"s) ic
DWW, ThoERETUYTF4 I RELTHDST:
207 ar 5 A PrRUPrZELZS. Tho
BRI E-TRADTEE 0S5 aTHNT,
(LD B2 ic RS EKRICARE TR,

® ®# &
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LT, $5Saxx P Pr& PriRyT
E2WMUETHBLT 3. +4bb P % Pr %
YFCRFTLIIBA, Pr @ (c:(606):¢,s)
EVSEME P OBHBEHM (cr,sp) EMEBT Y,
Plr EHPNcEFT LI E S ICREBONEORERM
HEbDET 3. 2T (cr,sp) i3 (c:6°: 90 :
¢,s) ERMULABVRBTTHE. 2oz & »
S P i3, Pr (E72432 Pr) M c ithENT 6 %
HATE0EBMRALBRET, BALHDI I

P& LT (cr,sr) OETOREREERTT NS
TTH3. coiroRTohiior— %
HBTEZERORA 0 KOV, 6 ED mgu
BEELEVRTTHS. LHLEKBS c gk
T 0ol BRBUIIEARCOHMNRITH 3
DOTHZNS, 6060 & 0 D mgu BHEETS.
CNRFETHSB. $78bb, Pr, Pr L1053
RDO2DF )56 %EZIETAHT, ThoER
T 2MUBREELLVDOTHS. Lo
T (LY kKk->T Pro—KKd2E25CL
2, +AUHMREICE - TEBRNTH S C &35
»3.

3.2 #onkotwrF4H

HM RN LY F 4 2 AMEITH - 1=
LI, Zo&IUTFuo—FicBCTiREFHY
T7e—FD XSk, RIT 5HK (ERe
BO/REK/Fy Vo s s METh E s
TROBEVSITERET, TRTOHEOTEE
BEVLEODEARI>TRRTIONEETH
5. —%, HHEMAT o —-FEAVEBAKDOD
TR, VOYWIRIBE KK/ 7y Fuys T
SHMODBELOMIE>TE2 VT 4 7 A8
NI BEIBHICILB T BT ORBICR~AS:
EBDTHD. ZDE3uFEO—FE LTHRD
KECH B LI BERTHEOBKEM T iDL
TRERN/ EENT Fo—F 2B, &K/ 7 v
Foyv /3 aHEo>0 TR XM 39 THRE X
NIRREZRBIRA VY v s ORKEEREH
WTERTEEVI &L, HTRISFEORE
RO L5 BFHHIEREI N GHC, PARLOG i
DOVTHREI N TN B2,

E /XM 75) T2 GHC o BB O FE N4 0
BROILDICS o eRXEROL VT4 7 2% E
ATWV3. ZZTRESZEAOKNER mMmutny
KOWTRELRUSO TRV, UL Ligh
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brLTEA e, REY LTI R
~fc Gerth L DEKRIKERINICGENSDE >
TW3. 22 TR7oexict L CBH/EE %
TH5MEE LTS ¥ 2 & a v (transaction) @
BABAOONTVS Y, ORI RIEHO
(L6), (LY oHAOBRENCHELZbDOHH5 &
Wz 5.

4. BB, 7arssZEHmr-n
BRE/ISYA A

#i1E % ¢t GHC, PARLOG, Concurrent Prolog
NEDEBEIDVT, £0EANEKROHE
ORFRENLOPBALT L. ThooBEKR
BOTHWTFNOT u—FTbEbhTE D
3, HROETRBREELATIHAROZIERN
BENHERE—OBBE LTREINIEETH
D, BTLLEHREZOERDOUED» S RBREL
EETREL, EhRABRRMNICKVBREEE
BHHINBZENICLETHE. COETIR, #
ROKERUZDISANDORE DL S WTRERF
ERRNBTCERE-TREINICHALLUEE
RIEDOTHBICAEANT 3.

4.1 BB AL BRBEIR BTk

252 H DI BERNE®RBOMEIED
SDhTELEFRICE, EBRREZEBCEANICE
BIT3CLIKE->TH 0S5 L0EE AR/ BRIE
oy 7 b THROFERITHT 5 EHRN
AROSFIISALL) EVIBBNRH-/cDT
b3 EBRCEEBMICED SHICHEDOD EDKC
GHC @iz # (unfolding transformation) o #f
Khib 5.

BB/ B#A3A# (unfolding/folding) it & % ZE#
DWW Tid Hope 0 & 5 BB EBERICE
BEh, 0% Prolog itEbLATH WL D20D
REFECERZELTVWS. £0% GHC ko0
THRABROMEHBERS SN, WL D2LOFKRIR
BNTNARD™, L LEss, bEbLidni
DEDREEBUTHRH/REINT & L UTHRE

E&EK, PELTLAILY VL EH/BS
AHBOBUEEBIKELBLENTEEDITIR
B, ERCYOHEMO 0/ 5 L0843,
Prolog TREMELRETLER Tdb - - Kt
73 JRBB (naive unfolding) MEFIR iciIF s h T,
BAERE-TR IS0k rF4 R %

YTRBEEBORANEKRR
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EXTLESDTHB. XL, B1)DRE
PXY) 0BBRBI3)D KX,Y) oERHTERE
BALI:bDTH A48, MEOLw VT 47 AR
BBECERTTRAILEEDTHD. ThRiCR
ALDOORBBAINEZ bhicL LTS, £hb
DR MBEANEKR R CERSI W SERERE
THRZLIRBIATECLLENS. LI bE
DOEHIZHB TR,

—H L TEZAFEEZT, "B TER
LiRRBREINWI bOMN T/ 56Dk
FAIRTHE” EOIEIFMNS LRSI
Vigo#RORBELRT»EIVbDIKES. L
HLEMNS, CZOLHIBRTVYF 47 AMNFERAN
boLidicvicid, BEBAICX > TREZA
PRMEEE, ¥ v v T4 72 ELLTHERUEBSD
EDLEMEBEBENICESD LN bDTIETN
BESEW. 22T ROKHIBHKRMAMONT
3. #t Prolog OBARDSIUHEERTEHE
HAESOEBEN LI, BERAICK-THALK
REEDH 3 b OMB/NAB A EEKR L FHTH
BLEMTHEBY. THbb, Fus5L0585%
i 5B LTREBRAIOERERDET T & i
Lo TEETHELSHATOREE, E0F s I
LDEZ VT4 IREEDD. TOEBICL-T
EHSRMNLEEEERET I LRIABLES.

ZDEIBEBBERLOOLLE /D DEH
BUZOHEE LT, BMRAOSESESERX
hi:. REESRIOTEL2E &3, BB TE VRHE
MERCRETHILIUHBE DO LEE 5. #
Prolog &, Co &k H L #E%: & OREHRA
2B3CE3EETRITL.

L» LS GHC 2% T4 S B
HAEEZ3C:R, TTCRHEINLTVER
ROLLINEFVRELSDTHASS. £2T
GHC %2 b L ikHABRBHNEEZ 5 & M7
BTHDE5HIMEELE LT NGHC (Nested
GHCY™® HERINh T 3.

NGHC i3 GHC o#3E ThHh D, 2L DAT
GHC o## A2 3D TW3. NGHC TFicH
L BAShEIBARBEBON—VTH3. T4
HbH, NGHC 07/ v/ 5 LDEEDOHIZ m WD
H—F2bD BA—FR IO EHFEOMT
bbb, LO gehEh AL%KHN HAFKTH
3. ZO&2RaIv RS () it TR
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gohtnsd. AHEE I 3—FRAY—{t (one
way unification®’) o' — v t<=s OFREATD
3. - AOHBREROBE LT —VOERE
A£ThH3. HEMCRAOFHRBRE YT IR
HHERLTHD, BN L THAETIZ LI
TEV. T, HAOHKRERCR L TEEZH

NTBLENTES.
NGHC o7 a7 5 L RRDEL 515 8 0 ARE
ATH5.
H:-1,|0,, I|0;, +--, In|On— By, -+, Bm.
(n,m>0)

NGHC e 2B 13, m=0TH5 LD

7, FHHLEROLSIBEOHEES.
H:-1,|0,, |0, -+, In| Ox.

2.2.2 THALABNBELOBENICERS
. Eiz NGHC offi 3AE Wiz, L£Hi
Rz 2 BAHITIBEOBSE—RILLICSDTH
3. §13bbt NGHC pBMNHRAHNEREO K
74 WA BERITBAICHAYT 3.

NGHC o#H#BAlZEA NIz Flat GHC @
zhéiABiRboEEILNS. F4bb, Flat
GHC i z4zx~vyavoifflZ—Fri
—fbick 392y Yy a VOBRAITEE®MZ 2D
DEEZBTLLENTEXS. BEXAohicSus 54
Wobsen, B, Bn WS kbdoO
T—n G OEFER, G % Wigadzhslit
BOTHRic) £ vavZ2iF580ThH5. 3
FAER 1L, Flat GHC oA L ABRICERI N 5.
NGHC it83 38 V457 vavD ATy 7 i35k
REMIS and $HBHTH 3.

iz T NGHC 07 v/ 5 L DEFIZ, ROK
HERLTLOCED LN B.

(1) #H—rHRI2ORROMEE : &, L, (1L
i<a) T O: XhRrHEIND. T, 1K<
j<no& %, LIO: 3 LIO; XD & icHMmX
ha.

(2) 2Ry Y3 VRA: K, Li={t<=s,
w tal=5a}, (1<i<n) i3 (&1, -, ta)<=(s1, -,
sn) ELTEFTENS. & O—HRABE—{LY =R
RYFTBEE, COF—FRYRARVYFT 5.

(3) a3y MRA:A & B—{LalEIL 3~
TOMILONT, EFiIFHEMEEED 3.

C=H:-I|O\, |0, -, I.|Ox—B
EFEhTHE LTS 4 L OFMHRI LI

832
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bDETE. CDEE, k=n Thofliica iy
FTEABZMMBBONIZZOHmMNRBITH 3. k<n
Thhid, H:-L|Oy, -, L|Or LW SEUADT
NTOffidt, 23 v b FIEMAHLSRTEING.

Xk 22) TAR~NOhIRBBAIR, LR
BRI &> T3, b, EEROHKERER
(Zhizdkicai~ GHC o@RmEXEEOWEKEE L
THRICE#EShS.) OFas/5L0FEOM
EOWTENMBENHTHEWHLEDBRTRIVE
BAMTEEE L 155, ZZTREBRABEZGKKOVT
BELL BBV, ROMTHEBT 3.

B5) Mok>57% NGHC o Fn s 5 A%E
Z5.

P={(X,Y) = {Y< =08} |true,
X, Y):-{X<=a} | {Y=0},
(X, Y) :~true| {X=a} —t(a,Y),
X, Y) :-true|true—r(X,Y), s(X, Y)}

BEANEER LAKRRIROL SIS

P'={¢X,Y):-{Y< =8} |true,
X, Y):-{X<=a} | {Y=0},
s(X,Y) :-true| {X=a}, {Y<=0b}|true,
(X, Y) - {X<=a} | {Y=b} >s(a,b),
oX,Y) -true| {(X=a} »r(a,Y), t{a, Y)}
2T sX,Y) oficEBT 5 &, HF4HH
KHB Ly 7T —n taY) B 177HO #X,
Y) ofi2BWTREBSN, PP 03ffEOLDIKC
BoTWVWA. HFBfRl— FZBANRTFIC
LoTWaZ EicEBRINZL.
F5%&bD)

Fus 56 P ofii c icREHAEEA LK
2% Unf (c,P) &%%E9d 3. P % NGHC F&
756 fo, e ET 5. P ORBE Unf (P) &
RBROXSILETIHORETH 5.

Unf(P)= MIN(U i=1....Unf{ci, P))

z T MINS {3 NGHC fin#4 S icxtd 3
BoOM#MLT, TCRNESHERDBRIBIELS
12%. P & Unf (P) SRHEAIOVTHET
HBTLERESICRES.

r %

P % NGHC 07/ u/56&35 ROLINI

Po,-",P:, ...%%i%,

P,=P

P.~+1=Unf (P.‘).

(Pi BRIRTEMETHS.) b5 Pi k2T

i
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H—VAER Ui ZROXSICED 3B,

Ui={cle=A:~1,|01, I| Oz, ---In| On
2 P kaTh3BAH, »
p i3 P TE#REhIRE].

oL, Fus35u PigonT P ORBS
Blickde2vF4 7 RERRDEICEZ S
UP) TH 5.

UP)=UieoUi

zokdicEnohicte VT 4 7 ANERED
BIAB A K- TETZ €7 VT4 7 ALEMHE
ThHDTEMNIM 22) KRENTVS

4.2 Saraswat @ CC

ROBEITRITXIU/RAEENLTEL
2 CHOORENBONIBETHLLICKE
Tz EUEDIC, B—{LicHBEMA 5%
K BT 2 3 TR0 ic & - TR/
BoOMMET 3T L ARNKERSI WSOt
SR TER/ Ty Fay 7 2ERLTE S
WHHrELBCLEBLLLTVWEERTH S
SLW, EVSBRINGE. TROLHEH—L
ORRIREOTMLCHET 3RS LDNIER
A2EKTE TR~ THREZINZH, X
ARERNEEOBRACOERMERKILTEELE
DPREOB—(LEEFREIGHLOEDH T LR
TaY, TOEHMHBR LB YT IR
FMCHKRELTEEZ LV HERDS.

Concurrent Prolog 2fllic &5 5. BER{T &L
WEMIZMEA H UNWA IR (read only annotation)
“P koTiEEXNhS. LhLUEss, o
s AthicHET 3 “?” OOV TV AERIE T B8
BRI T ARVEREV I DY TRV, KB
EFBELH LEROEREE—LINER
BehBEEIR 05 20FHEHE “P" BO20T
WL Th, BAHLEREREMREWS. 7
Bbb, Bl LERRELEOHOR—{LOR
BRMrBEEORRORRZ I TIEL, HHOB
Hs B IR LTES 5.

GHC oBaREAH LERRZOBEDOE O
CETAE LIV, MM —vicHERL
- bDTHILELRY — FEICHRT 2 H—
b =2 oR3RETET, EBSILTS
Ho—BORKERET ZFMHE LTLKREER
TEILNERERLTED, ARMKCERTEL ¢
VT4 ) AREZ3 ETCOPHFTLIE>THS.

UTREMEFORBANEURR
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zDCEH»D [SHNCRINEEHT] O
BELERONBEORR CHEET 2 EFEEDL L
B LS BiEE O EEBAT A LN, XD
WHRicARNICERINWE 22T 47 A %EX
BLLEDTEAZEFEORAORLNI L.

7 & Z 1230t 56) Ti3 Backus ® FP 074 7
TERDANTREERO R VWEFTEBE L RE
L, BEMEKRIBRIICIEEELTNS.

ZZTRCDEISUBEBREEHRELLT
Saraswat i€ & » TREX h- EFIHHEER CC
(Concurrent Constraint)®®:5 (D> THRBT 5.
CC CRENBRBREEOEIHEMHALTL
h, TOTAFTIINER48) THAShIH —
FES I ZBHNSEHNE LD Iy FBRYON
FRBUEE ALPS itk -» TROIKBAZIhI.
CC i3 ALPS zhF TARMTHR ~TERLEREL
RBESD, BXMiCi3d i3 Horn HEHFED
PRl REZ I, ETLHAOH—LTREL
H# DN (constraint solving) X AREL LT
w3, LhlLizhs, 22 T07o0tX08EE
AFEFTORRIZ, YTHRBYE S0/ 5 L0546
LIBFTEHELBL.

A TRYFTHRER 0S5 L0—EEEZLD
ha CCo¥ 7Tty bkDODNWTHHBIEHRL,
OEEORANER B EEL 2BEOFAILDOW
THh~5.

CC 3z o—miySHES TR, RENTHR
OLTEHBINLEETIRL L, HHFR (con-
straint system) &PEITh 2HIROLREREEZ,
FORTETHAENES o ANNETE LI
)R EA4LELTREShTVS. HRCIR—
#yici28#E (conjunction) KDVWTHAL T3
DET 3. BHicid, 1HEXARHEORE Term
D LToRE—tREHOFATHS. TIHDOERA
MHELOEHKVTHY, RADARREKOEET
5.

BROLTHRBENEE CRER~ 0 KRHEH
2, ThEBRE&{LL:7 o280 oI
BEEXTI60THY, BRALEK 2RE/E
B35 LS RKBHSEERRELTHEZL. —
%, CC CIIPMIR (store) ETFITh B3 WOEZR
HATOPRIRELRET A b02ER 5. WER
12, HEOKREHFK DML (conjunction) O T
BELTWE. THbb, FREROAERFHD
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RERKL->TEBINALNER I L RBERTH
3. 3CHR 48) @ ALPS CTRAKIZ S OLWIRE
M (domain theory) ELIFEA T3, HEMNIIZH
SRROTMBEOAENS SO THAMRIZ, £
DEEORBFLEThI3T_TOHBZFETH
ORE, TRLLHBROEFNTHB.

CC ToHRRolEROARICHWEDY
MAZTEick-THEEEDS. chid, 8
BEBCBOTHARPTELOLBRAKE S
KHRMERESOMA BT &ick » THAEED
3cticis? s, CC CREBRONALET 2
£ 2T BMIER ask & tell D_RWEMNEBRBINT
W3 LTHhoRELFREF EHELTHS.

ask BObRIEBRB~ORAMLT 7 2B 3
VWREASGHETHE. FORBIREXET R
GHC OHF—FDHIBNRA Vv F 472D 5%
DHDIA. ask(c) OETRROLSBL DT
H5. BEHER->TVBENH ¢ BEEEOR
BhoIhhild, THbEEERORE o B¢
H# ¢ BT TRELLTVWARSEFTRRIIL,
ZORREBBOATIR 0o OFEEML LIV,
bL, obc EFETEE XL ask DETIIEK
T3 cHohoREOINT, FELLEVE
i ask OEFTRTuvsxh3. Tbb
ask BRI T B DOERH 0 KRBRLTWBD
UThs ZhoRBETRBE S 0S5 41cE0
B3 — VORI, &£k HRrViciizdisd
3bDEEZLNB.

—% tell (¢) DEFRROELIXTHDTH 5.
tell DBIXW ¢ o EFBLEWBESIR, EF
OREFIBITBIRONER oAc £ 5. CC
OEXELLBIBETRZIOBMERT F I v 7 icER
TNBZ3BDELTNE. 0 & c BFET 384
3, EfTiREKTS. ZoATi2 GHC oFF7 4
BHAICHRT 2 HE—{tictiETE3b0EEZ SN
5. L LEsd, tdl OEFHT VI v I TH
% &) AT Concurrent Prolog iz &WLVE
5. Saraswat 3Z D tell D= vF 4V R%T
Iy I RETENRZEVSRERRIVTER
Liss#id, GHC » CC ofsuEa s LTE
ZAbohdE LTS

c i3 ask BIEF /I3 tell B, A 25—}
271 ETB. CCOEANBSHBITIR c—A
L > TEREST, T78bb [c 2T LKL A

834

]

2ETT3] 25007, HEHOEHADOERTIR
<A,0> L& > THRIETS. COBARREDCK
BEOABENITCHY Chh o EFTINBERF—
PAVINATHEZEEHODLT. <A,0>
EVSREHSEBOES V 28 L THATHE
BEME a ZETULERREL <A',d'> &
BLEE, VE<A,0>m<Ao'> LiEbT 3.

COEINREERINEG &, askitell BR O E
TRERDES CCS 55 n#RFAIcE »TH
BEhs.

) July 1991

CE(3)oAc)
ell(c
Vi-<tell(c)—A, a>‘-—-—£.)<A, oACc>
CkEo=c

ask(c
Vi <ask(c)—A, 0> < 4 o>

CR7 oL BEHRINTV S EHVRTH
5. CC REXMICTDLS BEHKWERSBWIES
Eptic CCS LM ER, TH5bDb or Hlk+,
WHEFT | 2 EE2ANTS s 5 6528 RTBE
BTHS Z0EIBTurlS56nerrF 47
ZIDNT, XM 62) TR, REXEHRDE~ Y
T4 7Ax%LDES57 CCS 45 OHBBRITE
BL, BENERRESLA TV A.

TR TRAELLBBRGEWY, BETRE
BROMicH LTEBCERTE 3 RIEEELHW
TERINVEBERREEZL 3R HT> T3,
WROXTRBHEEL, BROUEROTEEY
PEBHNRECEE LCTRY/EERE OBE %
#FEt LT Prolog itoMA 3 &5 B TREX
NTVBOIAL, TOXSKHFLUEF B
TRERDOEFCHRNEMZ, Bz oBRY
BRI EZYUOLOSEE L THRESh TN 3.

RIEBKMETIONR, CoT45T74%2dEC
WTRBHEEFBL DO TARN T ch®eyis
T VT4 RAERRIDBBICEZ BT EMT
R EDBMBINDICLETHS. EBERDOE
BERAZER LT I25005 ask/tell OB A
NERBIRBIT LR LD, BRRIOVTEY
BOBESBONTETNS. &Ltk —
NOBBEICONTEENE LT VT 4 7 2DA
EERBICIE » TWe s, UMk 28) TirEhicim A
T, HRAESUHOHOEADORIC DNV T H A
BRENCEBEINS t2 Vv F 1 7 XA BREI T
N3,
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F 7:0E3%FT H 1 T & - PARLOG, Concurrent
Prolog, GHC 72X DEZEORKRN 72 AE » 5
OHEILOWTH, ThonEE%:2 CC o
ATEETEILiILKD, FLLTERESL D
nau).u)'

T AKBEOBF LB~ NGHC icBid 54
¥ & LT, NGHC ot~ FifsicEt \» TH—L
% tell i, —HRBE—{t% ask K@EHBZ /-
EELZEZ, Thg 20 TRPRYELEERMI
BEASRA & RBBRAI KRB R I TV B,
ZOEBTREMSAIIZ NGHC cHZx ohicd
DXYKEBEWYULbOLEE->THAE. Zhidd
TokHisBhick 3.

NGHC 04 RBEERAEER T 5B i M5k
BEEICE-TWBZEERELTH . ZTOHK
R NGHC itk 3 BBAMAIZ, EMEORBE LM
BERPcERTIRELOBLADRIIT->TY
7o ERCOBEHELERE L—BROBEHRIC
Lish-cBiiR, STRBREETARMALD
FH TR EERREEX 3O —RICHET
H5DEEUEH, T4bb NGHC BzhiT
DOUTRBHEERBICEROHBICL > TRE
moTKT%ﬂm?éﬁﬁéﬂmbrmtc&m
3. ULicd-T, askitell BELEREBICc EE
BRETsC L~ TRBRAIBZOEEE .
BIWMEOHHT, LOBWHTILH/ MidO
KT3ZEMTEI-DTH 3.

ZOESCRKRDEBOERNNEEKROVIFHR
REFGLBEEORERMAYE LiCEKD,
KRB BR LRI LDETE TS5 LE5E0HR
ROARICEVTEIDEALEENBONTET
W3EVWSEER, ChODEEOHRELRELL
HKTHEATNECEEIPBDOEEZHDEER
£9.

5. ¥ & ®

YTRBHEBFRVE L HEEBEORE LD D
7BVENEETHY, TOEANEERBOWE
oW TIE, BEAERE4FEDIARERT <&
RERIEPFLTVS. TOLIRECTFORN
ELTIR, 2FLFNTo—F/HERELT LD
OEVIKEE LTHEENICT LD HELER
ohz. LhLEMs, ERBEEIIhTHIE
otkT7Fuo—FI¥BRROVTELE, Tho

YTRBEMEFBRORAMEk R
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NERBELEFETECARTESE, +53mR
B, JVEREEEOREGCEORERIREAL
EBLEBOEVZS. ZOLHIUBRREERL
HATRT 7o —FORMPOERICER LIRS
0, SEBEHEAICOVTERZITSEZRA
K DTH5.

W AW OLWTERBRE LI ODARNY
ax v R LT EZE-7-ERER, APER
RER LY ETEFRAREBEERELSNFERER
2)-2) HEZOEIFICRI LT T FAAWR
BRMHRaVEa—% - Fovz7 bO—REL
THHLIh-BAERRTH 3.
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