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BRI

SER K
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“ANTT S ) B BRPR AR AR T 1 B P » PRONIX ESRAE AT R 261 N A DR i (B
REPRRR) —BUN, — RIS SHER AR B A — B IZRTHR A B2 SR 5
HH SRR BORMA— 2, 80 5 4518 B AR B DR A HE 2 AS— 2. Alf Ross
PP AR SO NN, BRI, IR AR, XRHER e 2 R

HE FRATCEIUE, XS ERIEAZ . WERBATRVERA TR g w, Wy
BEG EH T JEFA—EU A <ghig: kR X SR, 5@ E e SIsEAF (.
TC/LFP/GEP/IFP) AHLL, XIHMHERAE /2 PFP iz AT R 34E A, X R T A
FERRERT . AR R A IR S RE ST, FRATAT LK, BE R — MR
s T B 7 U S (R PR A 2 B R AL SO RIS 5 BB SRS MRS A R, TEAR TS
DMIBR R — R B B OL T, BRI 23 (A PR 1 S e B S SRS N sE e . T ikAh:

“HBEAFAE — PP REUS T BRAE R AN — BB A AT IR 1007 3. (BRATRE 21, HEREARE Y
PUE 2 A B A TA B NIRRT ) 3 I ¥ B AT 4R 26 A AZ AR RUAB IEAT 9 HE B A5 18 2 1)
FAERIA— B, DLHERTEE . @3 500 BRI K 3, B A S B
AR, ERIGLORBEIR R — MR iRk .

ZIREIR, S BRB LM REIEZR AR AR B, BB ik g
M4 K2 B A AA BT, BLAh, KR EEARA R AT ES, ZAE L IHE E
1 s P R I B IE . (B, FATO 2R, R R (E VR A REID
TSR LA H BB IETRIE . L b, 75 WURILI JFR & RDAW I (R R8), [,
AT 5] IR VA IS ST (TS S R iz 718, U T A B RHLA . “%4k%:.

SIREMERNERZER BN, BERVBERTAIERE,

TXREE, RAARFERENFASHEELENG. BEIANEXRFSKBR/ZAHN, 7% P-

DATALOG H St B R ABth R & E

SEMTFERA LEHESHAETYIRE.,

OXIFIER B E R ERL, EHheval TTRUREIELIFAM, FEETER:DatalogtEVAL o] PUBIT R BIH &

ESMNEFSHR A TMER, FXL L, &7 “FRRESFEEEE54H FO+EVAL E4%RETF FO
[PFP], HEABMNELER T W1afF A EVAL 18EHE 13,
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“HATAT A <<t — I P Ay 3 IR UG JE; IXER IR LA
SRR BHUE SR RAEN, JeRET . — Mg Ry Sk A NE A2 T 3
BT JE o FAEAE XA ARt iE . 7

PATHIMERTT AL RV BR 1718, MEHZ T

“HR AT E (NMERGATLED JFeF LR . X FIriE R G
TEFEFE, 2R, STREZLEMR T R BBt H R IX — R . BARTCiRM
BRtril, (ELE BRI RN 2 J5 AT BLEEAT FRBE T AR o SADL AR B A< R
PUR: ARMREGL, (BB E, 0. RERREEL. S5 RN T RG-SR, Sk
b b, M EOHEEA B BT RS R AGAR AL

TR, A SN, AR R T A RE AL AR R (K 2650, (S RATHE L%
BB, FAI= RSB LS EH AR HoE, 58S uURId 2 Moy 20 R

e,

FEASCH, PEEUH] TR H B IE RS, EEAFANIAAE AR T B (RE2Z,
TELEIEHR) IPNXE . 5 27 5 R T e 70 BRAR R BN B 22 3 K Se LI AR 42 AR O 155 D — ELARAF
FET0, I3 DURRE XA L g SOMKEMEEEL. g, 7E Tau oy, FATA—EZ LUK R AL
NFED . R, IR NURRK GRS B4 3208 & 5 T

“LAERRHEZER T, ARCEIEIRE T AT ERIETA d

PRI, — b 7 BT e 4 — MR TR 55 1, RUBER AR AN — 3. 1XH
SEREI— MW AC, Bl AC i MEZEA SR HX R REAEFIREED AC NEIEIA—
BUR T OL T 3EAT o EBA R IF ARSI — 25 AR AN SR VE A — EU AR =) A 288 (B 2
WRAERZ, WATRENNZ AC BRAL, 1 — IS NERIF I %, H R SRR
fio

NEEETHFHEEEE, RET N FENEE, o “B728E
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28R, BATA SV B M E DL 75 UURIRE], M AHERR L2 48 S0 H JAZ 1L A7 fE
P, EEEAIEE, BATAHED A S BRI

CLEMBRZIE S CEERE RN B2 HOE K AR AR R — P AN
BN BRI FOE AN IE IR R o5 5

PIFASE [FIRANHIX — A MRS58 . AN, TR P RN AR AR,
HX AR AR L AT B BRE R AR 1R BRI, BRIl - By Bk
BMAE - WTRAELS NHE BRI Fky, (1) EX 5T
BR R, A (2) ARSI, R X AR e S R N
HI =g, BUEARACORIL 7 —F NI Z AR 20, SR (RSB 230D X —

i

/NN O

MIXAE S ERUE, AT H BB ERERLIT AT Leibniz A1 Weierstras 2 [H] A
FEHRE . RRATREIA N —3, HERT, FATERZ A% T —SB B, 5IFEE,
BAMEHE SR ERIEIE. ZAEAET, XN TFEdEms, BREBIEMETERIEAZ D
B, AEXTT R R UL, AR 2 2 0 BT SR Y .

USRI ALE DS 26 A AR B B FRAR S A A PO SR B T ST R R A T B, AR
FAZIE RIS 1, AL R G ARk 7 2 B ALK LA . Toie /5 2 ety 2 1R
Ay BIR M LR %, FROUER At 04, BURATT R AR 2 SR X O AR S
IR BUARITE LT, A 2B ZA ISR BABE RN, MREE2 KW AA
1 HARARIER, ARTRSLIEAT R A ARG IR0 7 M€ 1 SORHIR K 7 5 IR R
IKEENTIFAT AN R R BRI RA R TR 2 SR A TR, o A2 i e B
P
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PATHER e 577 G A B, (BRI ARG, SR
HIAT BT R | BEARATESRLAEFE T BN I IR ZFEHRE &0 XTI B E AT /52
#9: N—AFEH, AT DA BAEFR P, IEIMAAR Nl <fEbriEiZma, frf
i AR A R JE P HE S R, T BAERERIAR, A AN B R ESE 1 G A SR
A [ X AN IR TR SO U AT R, AT ST IR O . e AR AFE 2
W, AREAR T %, ARIELE, HEARIBLREMPGEE EBAIAZEEILH
TR FIERGTE T W Z RER .

L aERZEZIETAE A SR, ik, ERELSSRUEHE, HinReRE
IEANR et 75 2 H 2, AR RR A NIRRT %

IR, RS RER A0 SO U A U S U O R B BR AR 2. IX R AT
R A4 ARTE 5 A9 IH Tau Bevk A 0 — MR 2810, EIXE, THAMRATAIME R 42

19T RE:

DX oy 1A JEANE T 6 o AT iy A5 S SL 2 [V AR 2 4 EOP IS . 3K
I ZE W35 Horh — AN BN, 7 JE A A7 A o AR AT A RN A R A — SR vA R TR R
AR S WERENIAREFN AR, EATRZ2EE EmARER LT E. A 17X X
D

DA — D IRk B R IR k.

FHL b, WEJTE, B PEP f2r I R BT T X AR AR DI < 8], (HXTIX A5
KU —FERD, W 717k, (B — m BB IE BB P G AT JE X . Al
R R B — Mol SR Z 8, — M) DO B RECE R, (FNERAITEHFEE. 75
AR ELTRIRIX — 5

THERIX— 1R i W22, SR BRI ACs AGEAN 2 RN By 595 X & e b
A LA I R B B (HRHIEE R VA P E, A REE LR E. EA
HIRLUASBE RIS = AT VE AT, (HIEE DL A —BONRTR . XA — BRI B 3
BIERHERTCRG BUSRTIRANSS R 7 (RPN —B0 Z RIRIZHE 7 G 2 LMEHER TR
IR e wi ), JoRHE T RATEE A — M VERTA 5 28— A — B s A

X AR YEIRIE S IR A quodlibet,
PX->RE X,
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X S IR AL AR, RIS AE PRP A S AN R S5 7 i (P D P s 261 AR
SRT, FMEA R IEARERT IEZ BT, BATA R MU, BOVERAIC SR 17—
i BRI S A28, AL SR AN G B A (R T 5 o DR gk SR 2R %48
ALZ BRI JE A X 2 501 -

“UUR— D NIBLE X EANER AT, (EUR R BNE AR, A
AU AR PERE IR B BB IR AR A R0

URT & RN IH ) AC 1E38T AC SRAGA Rk IR 5 Rk, A8 AR
KRR, A HEEE R T AL T OB AT 1R . R it R 1A H R
BIERHER T A —EE, EHaH—MHBRERmAZ . BEEXBE B R IE
% PUNEARAEEEFRIET AT, @ RIE , R (W2 EEE, mAZ L
BIRHEH R ~BE AR B 1. >
BEAR EYONIERHIZEZA SRR, X SRR . RATIEFEHA —

AR, XS SERNEM] TR

PATATT AR EL PR TSR AT R AR5, (HO T s I, A TSR N RE L. JUfELL
FA TR I5H H) Nomic Jixk CHBLE (6] HIB=rh) HIATHIME R TT 34T LEAL.

Nomic F& V45 L A B 5 AT AR (R BANITAZ ), DL e BB U T RE AT, AT
KL BBABIE, B R T AR AN AT AR (), R IRER. T 52, 5T,
AL Z R AT LASR Y — B UL, B AT RO B 20 B AT 5 AR A8 S0 AT B2
{HE, ARG T

52



ANEAZ W RIATE 100 TS EE, BAREFESER 100 TIRA eI DNA
RV E SR A2

FHE AR Z AT R RIEOU T, JATEE = g HE R — SR 2 5 5 55— SR
xJE?

WM. ERANE G L, HETREER R AT R AR R 2, (HAE
Nomic F e AVER SRR AR AR B Z AN o BIUL, 1 Nomic 71, JAFERILIEAE AR
HIEHIETCEX T AT

F5L b, Nomic HBCH A RIX LA IEANTMA LM s TS -

“......7E Nomic FIIEHLF, 1RES HMBURFERIELL, RRMERE R 2ot haik. 7
U4k, ££ Nomic H AT RE 2 B A Wi 1718 o /R, X AT REZ T U FAS AL, (H
AT RE S B T AN E ARG E AT OB RITE . RXRIPIRHIMERZ 2, SEAEAELATIORL .
RN 213 FED9 1 AT REM AL BEIX AL fal FUT vk (0, T AN TR 2 TR PR A R IRVE W6 46
BRI, 5 213 SR e VPR e BiE R 18, Il (R EA SN 1%
TR D, T SRAFAER] .

PEHEERATAEMNER TR TN,
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=3

D. P-DATALOG iEE

PAHRME T HAE, NMAFFEEENEIOZE I AT IEmRA13E2IM, £ [1]
b, ifs #2750 P-DATALOG, A0 TG 454 L1 FO [PFPY. "EibHisk 1 A F4it b
IR 442K PSPACE. ‘& ths& html i 5 B0 E 7 - html ££125 25 [T P-DATALOG, JF4
& P-DATALOG, {HN T J7{E W, R T ORFR7Y AT 7358 (EAETRA I ia IR IX
B S 20T, FATH %R Datalog 1HF .

BARAC AR 2 — HF AN, B — AR — Ak SRR, 4k
FeRTR.  HIREA RN, TR 5 ARG, FRMERFRmA. L
FII“if it 's raining then I should take an umbrella” [} 344 /& it 's raining”, T k¥ &1 should
take an umbrella”, WIHEHI A E 7 "“it 's raining” X NFSL, HA % H L2 E 51 should take
an umbrella”.

Datalog #1F ¢ R FE, BI RO R Ed . Rrh S RIIRFF AR E 2, 1 51 R it
AEE, TR A HITH T DN A IR S R EUE, XS EION T, B
e RN E, T ARG TER M, HRAEA R T4 R E A E .

EFRATLASCHR H 55 T Datalog 2 7 1) 3= 224511 Ju ], IR A% 36 P4
T (2x?%) : -E (2x?%); -E (2x?y);

WA : 4E —MEENLGIER E (<vertex]> <vertex2>), HAFHHIE T HE—
MUK, H:

LT (xy) WElRALGRET x My ZHA %L, WRE (xy) WEMAKS, 5

%’
2. MNTEADN 2, ERGE EA %N x Bz B34, EAICAKGHESER, —FMNy
3z KA HIAE T L

TEMRIREERIA TR M.
PETNEEEE—GRE SHRNTHEYTRYLESE.
—AE kFINRARE R— k-ary K&,
THEER, —EREM— KRR, 2—ExA.
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Pk, ZPRE T BEEmMAR ARSI, XTI (8w PLUE
MR, EE, TME RN, WIKNKRTTS.

TR — MR RO T REL T P

E(1 2).EQ 3).EG 4.
XEFIEAHIN, iR 2

E( 2).EQ 3).EG 4.
T 2.TQ 3.TG 4.
T 3H.TA 4.TQ 4.

Datalog T2/ FIHAT t AT AR i S48 10 77 sUEEAT o TSAERENEBerh, AR <fh i
IR HAL R o RO AR i e TR AT T U P 3= o 8 2 i e P BB S5, AR
JEBATR] BEFHEROHT RO ATE CEERUNDT Sk 245 B BB 8 . /258 — B i 58 (E
FEFF B T R D ARACE BB A b, FRATS 2 B I B Bl e A S sE AR . TN
VG, ARNT DB BUSHE. 23 2 R H S E N S8R s, B ek
UL, R A PSR BUh BOA RAE N, REFPs &Il 1.

FERARRS, BAIX D THMER RPN R FER S0 2D — IR R R AT
SENPNERET, BIFRINER . FEIRATRIGITFH, T ZNEE, B 2SMER]. HdEids R
YR A B 5 BT 5 & - P-DATALOG & Datalog HI9J&, Hedr 75 5 ] DA BLAEAT AT 1
BFELERN A SBESC . AR Z 0770 DU 5 ks B H SRR P T8 3, &R
e F Al R AT ATE S (WES) fl4r E 8 H & . X2 PTIME-Complete, 1fj P-DATALOG
#& PSPACE-Complete .

E P-DATALOG 1, Sk (15 58 eIk o T 0 1F Sk R o) 50408 e rh s e s —
TEkEREMBRIC . RIS E BRI ITA A2 RARMZ RN . R, X+
KIS ERREE, BFRPITIF R EE.  FARP RS SR BAAR I LR .
JItCART R 2 HBLZAE AR08, — MRS R BT — N BUR LI, (A2 LU IR B R E
Feutth, I MR, R AR B B S MIER . it 42

PHE L MTTERTE Datalog 725, HARRAT B EAIRET P-DATALOG,
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E (%) : -E (x?2) ,E (?2z?%) ,~E (?2x %) .

TR x K ERITEME, WE (2X2X) BA HIALA P BREYEEd ., [FFE,

~E (2x?x) :—E (2x %) .

BT —SHIREACRERAE (2 X2X) AETE YIS BREHRE+ .

5 Datalog ANFl, [#5%E A —E (L. P-DATALOG I IE&MF IR anRE H—kr
BUGANMBRAH R IARLE, FEFetE i, JFitE A false”, Bi—MFE. &0, ERaks:
PAT T BB FR OO BRI AT B SRAB . X — AR e 2 b AT FAT AT — b A
1k

1. AWHRTP PRI EEES L PR RN EMHESE. KR —DMERA.
BIXFE SR AN, GERBIE FERN e B A R

2. BE, £ AP EA RIS BB ST R — AR T B EERES, AT
—ANRE. ERXFELT, BEPEAGEIEIR, BRIEBRAEIN R E HF LR, Kibh
5 N “undefined”, [RIAANAELE[E] 7€ 55 o

R, R RE A R ae R A, BUARYER T8 N2 2R &2, XT3
R/ n MR RN K, EATRAEAE 2n NP ERP L.

RLiZ A H 72, PP IS 26 AF A i 1 75 € 3 B 7 7™ S PERE R A, L I8 RS 2
ftERE. JATC LT &I — oo REIR R 7 ISR, ERGE T A SOITR e . 3K
TR SRR —ou o s BB he 1 AR M E B MM R4, W 0 B2 HER Y R], B X
%, JERLIXATREPAT IHERAE S5 Imm AN AT
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TN ZEL, EETHURERN—NR_MEBAR. EHMENF P-DATALOG, F#
H U342 PSPACE-Complete [11.
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E THEIEH 2

BAVRE Q B—MARKEBN—NRREN, ZRRGUER—NTRE, ZFRH
NEFRAR. BT FO [PFP] HEEEAEE Q+E KIFTA ANEHAT U L FICTEXRE
EETEH, HBRA—ANEGHEEHERR T —MAKXTUE FO [PFP] $RF (RE
Syl A < e T AR BB KA ERERREDD . 45E FO [PFP] +EVAL ]
AR, BAVEETA HIE E BEARNEHEBHELRE K RFHAXORE, WRAR,
WEEE 0. BN, RATHE E KBS FOPFPIAR.  RATET AR _ERHIFRE
BETREPE

F=R(z,z))NR(z,y) = R(x,y)
L,
QF)=R(0,z,z),R(0,z,y),R(1,z,y)

BN 0 A 1 B IFRATZXR—TON— A — D, B - —MARIE MBS 5 X e B S
InTe E N2 (PFP) REUFIFER P-DATALOG (JLHFE D) (HIRAIERE T XA
HA PN R TEAREERE, FTHRESZEFEAFENSES . RITERSHERE T —
MRIMRER V, BEEFRIMBPEFSETE, BEEFE (XA V MiZPFHHMEINERE
ERIART, HRIEXERMR T —HWHEHAT). WERLMEERE

E(Q(F)=FE(R(0,z,z),R(0,2z,y),R(1,z,y))

EXEPA PFP 2EAFE, WTUHAR G RE:

G :=Va,b,c.d, e, f q. h, 1]

R(a,b) + R(1,a,b)AR(0,c,d)AR ('U‘(‘.f)/\];'(g.}l‘)/\R I:I'.j)/\Tl'u.]J.('.(].(‘. f. _4]./1. i,7)
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T K X2
T (a,b,c,d,e, f,g hi, 7))+ (a=c)AN(b=d)A

(c=d)—=(g=h)A
(c=e)=(g=17)A
(c=f)—=(g=7)A
(d=e€) = (h=1)A
d=f)—=(h=3)A

(e=f)—=(1=7)

ER, ERPFBAMGERT F, MABHTEZHARN, FAN TERTFEEPEERSE
BR%ERE. RAPAETECLH PFP [GR] B#E (Q (F), R) KIS —RHEN. RERITE
B3 FO [PFP] AR## AN P-DATALOG, W [1] Fim.
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