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EFnFhE. TR LRAAYX ME S
MEFODEEHEAL, RITERTT S,
ARV EBIMFEY X P OREIR, TR
TITLEAN) X MEIFMEFDOEEHAL,
RITERT T 3,

set_initial_value e
ANUZNEBIMOREEBETIBEETA
TERVHL T, BREMADUZ MNE23IHD
EREEDIIEMT 5, 2220, WAYZ b
(% 2513)I0i3 . MEEAMEA Eh TV B,

predicate(f].[)).

predicate([A|B],[AIC]):-
condition,
predicate(B,C).

predicate([A|B],C):-
predicate(B,C).

predicate([],D).
predicate([A!B],[AIC]):-

condition, AU R (3 2 )5 A S 1 3 BEONER
 predicate(BC).  zanyz b BN EEHTS B,
predicate([AB],C):- ARV AN SIMDBAE CREERLTE

predicate(B,C). FErhE, IOTSARANY R MNE B
METDEFHAL, RITERT T3,
AT ARE SR EY X FOBEE, TO
T LRNKRFEA SN TOBHAYZ ME
25MEENL., RTERTT 3,

get_initial_value~e—————————pp +

ABVZMEBIROREEBET SERTA
TERWHLT, BREEDY I ME23IHD

predicate(f],D,D). LEEEOHICHEMT S, 0. HAYZ
predicate((A'B],[AICLD):- (B 23IBNTI. AU 2 b(E 3 3130 AR
condition, ELTRATh T VS,

- HiF7U A 1 2 3150 5 BEONR
. dicamﬁ’;‘gﬁ“gf‘j_&D)' BATUZ h& 1 318 L FHRTH 5,
p 11,5, D) AHUZ NEFIS)FEY 2 L OBEE. Fa
predicate(B.O0). U5 L AR AN TV BEA X FE
2B EEAL. KEERTT 5,

cut_else - -

ABUZ R é‘iﬁ)@%f#%giﬁ‘éﬁi‘d"\’
TEMUHLT, #REHAVZ ME23%O
SEEEORICERT 5, £, HAVZ b
(231841212, AB U REE I BRI
ELTKRARRT LS,

BHAVZ L (2518 PRI IEXOESRF
BAHUZ M (FI13N) ERHETHS,

AR b (B SRR M S OERES
BN, TRY T LORTRER(fa)T 5,
AFURNEIMFEY X rOBER. 7O
T LRMBEN AT A TVBHAVZ ME2
BMEHAL, RTERTT 3,

cut_condition ~etp————————g-

ADUZ MEISROEETRTERNHLT,

RREHNY R MEE 2 3IMOAHBEROF I
T D, LEL. WAYZME25IM)ICE, A
! = n THAEhTW
append(J.D.D). U MEISIH) NI MMREE LTHA
append([AB][A|C],D):-
append(8,C,D).

predicate([],D,D).

predicate([A|B],[A|C],D):-
condition,
predicate(B,C,D).

3,

H1J 2 M3 2 5580 B S h 3 BEXEOMERF
BANYAMEIBIBERRTH 23,
ARVZMEIBIBHE) X POBER, 7O
T LR RAE R TVBHAY R MNE
25| MEHAL. RITERT TS5,

(a) Analyzing phase (b} Generating phase

3 APSG/I DEATH|
Fig. 3 Example of execution flow of APSG/L
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A4 EOMAARBEIZOWTIE, T AR,
T+ 3, BEDEEERNEOTT, APSG/TI Iz#&
MLTwna,

APSG/1 & 7. BB OB = LT, Z“DDASH
VA b2kEEd % append 702275 A (551, 38|54
HIVAN, B25 8BV A b otz inys
PRBOBELR 3(a)izRd, M3 ()D& 31z
APSG/I T, £952 5hi append 7125 Alz,
E R 4 ~ v —% cut-condition, cut-else,
get-initial-value, set-initial-value % ¥[&] & 17 38 /5
LT, EARMIE L5 BURME $¥ — > (fetch_pattern) %
boleR7u s AzERahs, A N P
5 DEANERE, APSG/I BEENT DB R % 7
ThODERNS AT A THE 2 Es, ey
FEEAOTRS, Rz, QOBTIE, DB
R7:38870 75 AOB|BHRIE S5 — > b Ak
DOHERREG 2 ALY, FeQOBETERL %
A v — OURERBER2EHA LT, Fur 5
T2 AT 2, 3 (b)id, BB~ —IFIz i
I B EAREHEHIA 2 M T2 2 L1z X 5T, append 7
Uﬁ?ﬁ@fﬂﬁ?A&ﬁ%é&bfW%%?%ﬁb
Tz,

4. APSG/I OFF{HsRER

41 E B FH %

APSG/I OBRMEERT 720 IZTO X 57 3 5z
DT SEER 21T - 7,

@ APSG/I OB %3~ 5

@ APSG/1 DT 3 70 5 MK
DEDOTHTHICERESGATVEHE S BT
3 ‘

® APSG/IDERKLI-71r 5 AESARICE -
THEEEGH &5 h iz

DizDW» T, Prolog 7125 ADRERR TE 5
f(3)~(5), (7), (IB)TEBHENAZTATHLE Y 2
MR 07T AT XTHE L CERMS L L,
APSG/1 2BRAT2Z Ltk >, XBAERshT
WERREFAED T 75 AHESERTE 21 E S
DRIz, BELESI i, FESEEDT Prolog

TAPSG/I T Z D & 5 & AHH DK % append (input, output,
input) 3 7 7 7 R TE 2 Tw 3,
T ZocERsSN B IRERSE L LTRERZb D& E N
TWBd, 7a7 sk LTOFRKIZ D LT, 40FFE
BRICBOTHRELTWS,



% /Prolog #WHE Lty —A 70l Zapo607 0l 7 AEEREBER

*3 HAHEICHET 3RBROER

" U2 HETOS THARER TS HRERTTES
ADEH Sh0EE G | T0794 (@) [FOyIAOHE 66
Prolog 27 23 85
Prolog M3 34 28 82
Prolog 7RY 3% 7 AP 20 17 85
Programming in Profog 29 22 76
Prolog /7 k7 = 7R 18 14 78
B 128 104 81
predicate(input,output,input). zDE 2 FihiE», EEREOTIX Prolog 71 752 14 %
predicate([],A,A). %7 %f@@:’)@yll/“.—jA, Bizar, sn—7"A
predicate ([A1B1(AiC1.D) i, v—arurs s osr, ZVv—7Bizi
predicate(B,C,D). ‘ . .
bS; 7 XH_ &Eh APSG/I DER LI 7175 MO HERL, H5
No. {OX [ B—3I% EREI B=3IW | TFF HUD AR LI AHHBIOSERITDE ., DB D
1 [6,3,7,35,73] [6,3,7,35,73,6,1,7,43,8}{ [6,1,7,43,8] | true 55U &bgﬁ% bf:]\&j}{?”ﬁs, TLTrY — R -1 7% 5
2 i [n,0,l,d.b] [bd,o,n] |talse b, BBBETFUTT SHEDTE UV AE B 72 -

(a) Test example for group A

ABUZX LB OBRTRTERIB LT, su;z’&umuz b
(8 2313 DEBEEROMIEMT 5, ££ L. WHUZ b B2
M) ok, AAUZX MEIZIMIHEE LTRAZATNS,
WAYZ b (B23%) BB IBEROEFIANYZ b (381
3% LEHTH B,

AAYUZRREI SN RY X FOBEER. 70T 5 L RTIEN
AZhTWAHAY X ME23IMEHAL. RFERTT S,

AN Hh AH W

No. [OX | &—5I% BEIH FECE- S
1 16,3.7,35.73]| (6:3,7.35.73,6,1,7,43,8]| [6,1,7.43,8] | trus
2 0 [n.0.l.d,0} bd.lon] [false

(b) Test example for group B

4 EBRCEVAHIA
Fig. 4 Test example.

SOOI ARCDNTOEERAHSE2ETAIHA LD
FEHREFTH L, QonTIE, 20%DTSF
< WwBALTYH 5w, APSG/lIc k> T& L7 a
7SR ERCLT, BUT 077 58ERLT
oot ZOTUTILE, BTl ITLED
R-CHIER T e B ERE O S M2 T s Lk D,
ARED KBS OB/ DOV THER (T2, TOFE
BT, £7uro<icl AYY 10 EO 9 J A
FRECoWT I u I ABEHRLTH 507,
AuonTiE, EELZTLERSRVEELT,
Prolog 711 7 F < i+l 2 &R wiE, Y —RA7
0roLARERE BETLENINDD LVWIBEEND
3. ¥ bbb, Prolog DY —A7107 T AIEHETE
b2y, BEAEETHD, —BOMEREABT I LN
TE3, foT, HBERY AT LEEZ LA, &
BRI 025 ARy — A7 a7 AL,
W CHERZTHD I ENEELRRA N ek5,

TwbMHEIPpERD LK 4O &S REBEATTL
e, MU AR 7a s T A4 D 10 FIT,
SHEIZ T AN DI 25 A0 707 T A L TiThE T,
ZOSEEELITI WX, IVv—7"AD7al
<@}V —ATus I L, V=T BOFUsIvE
Fars AMHEEEET A LEND L, 20®, E
U7 2 T ET 2RI, ALLFIEE
A, FaEzk L Csidd s M EEERMcmL Ty —
AFa ST N, HE0FTUS T AROBRCET
LEENEEN TS, BT, A—707 74K
LT, WFhOZV—FRETZ7arI<icd
B UAHAEOSER2 T, Eo7T, TEEME
TErTwhE, AHIFEFAERZHE L Tl
BOBTHY, HEEEEERZI V7B RZ <,
BEErALRULTHBEEZ TS, RO RS,
IN—T ko> TEBROSECED LN A E L
Brsrdhid, V—AR7rursIsk APSG/lO7 1
75 AT, BERCELEESRE 52D THD
rEZ NG, KRERETE, MEOX I BFZHCE
TE, SN—TFTETHERELITI ETEEYPL
7SR RERAIL, APSG/1i2 & 5707 AfifkoH
ARG R TE L 2.

4.2 FRRERCEE

APSG/1 O:E FH & BT 2 EEER 2R 3 W
£3ED80% IO TRTTIACTONT, TaTT A
HigERERT 2 2 8 TE, oK OWTRE

s 70 S G A RRAITE RV X DT, “predicate” J LR i
BTwa, %7, Ma(a)prarl 7 hid “append” 7o 7

7
e
555, BIMOIEEL AL SR TR LD LEXT

(3
s

&Q‘nmm—

e
T
IA
5.
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TARTELWHDTH o7z, Z#id, APSG/IDEA
WS 1T, 5y -, B4 —& 5
é%?4@?%%:t&2%%%?hi,9ﬁ®ﬁmv—
FTEROT TS L5 WA 123, Thbb,
BRIEV~VO 05 AT, APSG/I TEELY
ANV =Tz — NS0, HETIEHT
ATw3bDLEZLNE, £/, APSG/ITF s
7 LIRS ERRARE T H - 750 D3 20 % O F
T L, RELSHUT, ANV R P OERCHiHRSME:
BhHL7arI7rE, A POdOREEIINL TERE
ZLTWE 707540 2BETH- 7. HiZEDFR
RFEELLT, HoLLHY - ERTHRBE oD X

FEFETEY—YY— Tl 7 A% TFLNS,
COBE, Tul I rAREERT 3011, AS
UARRBEDUHY — b INTWD v 2HHEL
DEERD, ZRENUT, BMEHRE TR
EWORESINRL, TDESHSTS 5 ADHREER
BTERW, 7z, BEOREFE LTiZY A bz
BERLLTEETL) A MEER T RTHET 3 7o
TILVETONE, IO RIUSIACONT
X, BIBURIE S — > b LTSS 2R 205 —
ZIEIT 2% EORMDHEREZ 5N 5,

Wiz, APSG/I THER L 7 SR I DV T4
KWEHREEGATHELE S pIclT 2 EBROFER S 5=
T, EBOER, $RTOFur I3 APSG/I D4
BL7:7a 75 AHED AR S, HERIZ BT & AR
NOEMETa s s ARERTE 72, %72, Fur>
T, Tur g AMERRC LERERNRIT TR
Ba, REWOSEEHT2 L5 CERULED, $~T
DT T ZIBRESSEEE T2k, Fud
TARIELLSER L., $bb, APSG/IO7 a2
7 AR, AHOOSMER 1 25 AWBERT
ELBREFICHERBERSTRTEETNTED, 20E
BT 0 ST EREIZ G > TWa 2 ERRENT:
cEzoND,

BRI, BREGHCET 2 EBOOEREEE 41
Y, R4, V—A7urI LMk APSG/I DT>
TAIBRO BT LY, SuS T ADOHERER

x4 EBRZDMCBT B EROBR

GE DI Y
HIREY RS BsfE O
V=RTATS L (F—TA) 7% 2578 3.06
TO7 5Lt (F—TB) E: 8 4% 1
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L, 25607z AHAPNCH L TIEL < P82 5455
LETORMZTRL TS, F4ITRTEIE, APSG/
L OARRE A\ 70— B ORERERIN, V—2 70
TILEHGIZINV—T A ORBEREICH L, 81/3
t%%k%%ﬁfﬁbﬂfué.uhﬁ,Aﬁﬁﬂw
ER L7075 MERESEES THL 2 FR
LTw3, g7, EBOBER, “Vv—7Borurs
T, EQ7a7I AU THHE 2 5 ARS
PRz 3 2 ERRDMERSTE T LT3 2 LaNBE L 7>,
IR, PV—7 AT, 7Ol Eo>Tik
SHEETET T BDIHT 15 53 b hp B HE0Na < Ohd -
2. ZDZ L, V=Rl Ao OHEETIIE
IR »h o iR 7075 At LTy, 7
uZg AR RWNIZIE L A Y —FEOE B T
fEATBETH B Z L BTRLTWS, -7, HIEREE,
TUT G LDFH, V=R Fur5 N APSG/1I DT
07 s AR E ORI TOBBESEOEIT, s h
2yDLEbN3, ERIZ, BT 20IEEOM -
T3 7005 AT 2 EBRERDASE LI L
I3, INV=FBOFurss=iE, SAV—FADTO
I LRI, 1/4 TORBTEL S SEETLT
Wiz, ZOEEE LT, Prolog D70 75 ATIRED
TaT 5 ATHETS Do Evo 2HEER, Fu s
LDBELTIBOMEEE L v R CENERFR T
TEREINTVWD, 20Ok, FUSSLFDDE
BT 510, IhoDHManBErEo0HL,
ELOb T THIEREZ A 0ENRDZ, ZTHIZHLT,
APSG/I THEARSE, 5I8RE Yy —> rvu3FT
TUT T ADRKEDSZEEERIRD A h, 2O
ERERRENT WS, 207 DEREDBEIT > n
ZDEI R RERFHORIZR sz LEbNS,

7z, APSG/LIC &k » THERI N A RER
BERLEEN TR, TheDEBROEEL S
BRIELVAVOTa 75 MBI, EETETH
3,

5. © ¥ U

KL TW, a2y sHEEEBEROFEE LT
ERAEITERREL, EREFEOBSERRT 7D
WZAT o 7o Bz DTk gz, AFSSI:, BRI S
7T LR ABEEEEL, VA Tur I AL
077 AIREEHBER T2 Lo Bl E b > T
5, UN—RLyP=F Y Ip) =7y
Vo RBFTIR, FSHERorE LR HIEL T, FEiE



% /Prolog #R&RE LY —AFul S Apb6D7ur s AEREEBER

DOEHM%E b o e RB™MTHR T 508 HE(16)T
X, Tevr 7o rursaRNR, LBwLRT
WEHESY— v EHEL, Fhb rEETYF VS
BITH LWL 5T, 287 —iCn Lo st (3
32) B L HEERR B i RO R R 15 5 SN
NHENTWS, XER(14)TiE, Cobol 7T 7 LA%EXTER
iz, 7S A0fEoEEETY, SEEfEok
RARIC I u s 22580, Hagdbesd BEROS
R Z e EoT, V—ATTr T A SERES T
KRBT EEFENEER) 2R P ATy FICERT
BHENERRSNT WD, HWEL LTS T ARENT
T30, HorUDHMREOEHCOLREEBEL,
FNEQEFET Y FU I RBIToTwE, ThbDH
®HTE, BT AR T A REREAR T, ¥
AT LADIEROEG L5, LrLiass, UL
T B BRI DS D Rx - 7270 7' 5 A% HIE
42 X >57% Prolog 7079 53R E Lizid, Bl
L7 ORB RS ABRLETIWER 2% 5,
—%, BRBIETIRY —A TS0l 7 A2 0RBITE
BT 304 TEL, BT EnoFLWHEARE
ATBZERE->T, MREOFWOZEES Y F
FEEHLTWE, ZhZE->T, dhniii#les
Ny —FT, TOE3RTaT5 AORERETo
T,

Eh, KFEEO LI BERBEREIET LIS T
BEEL LY AT LATREROELE L &FED
MEEE B9, I I TRERNBIToIBRIEZDWT
HR3, EROBIREIZDWTIE, EHA&FCET 3
EETRO WMoz 7y 5 AN L TERA NV —F
PHESICEALLER, EAEsrbokTus s
L, ET-REATTRER L RV BFEELRL LS R
FarsscERE R, FTLENEILT S LR
RBlrz, &7, BEROGHEICODWTE, HEEESHE
BT AERTHWE 25 @07 07T A DWW THIE
DERZRAIE IS, ARV —F ERIBFRRL
BPETBVTY, AROAFEENT 2 LB TE
7o, LU, EibM e &L COBER
RERE5 25 2L RTETESTSHROREBLET
b5,

%72, BN TIE, Prolog @V A MLEOD A%
WMHRELTWEN, VA MVBERSFEL 07T
SLBNRET D ZENBETH S, EBIZ, Prolog
Far T LAEBNT, VA MENND ST S5 AT
LEPL U IREERNY — V3B D, W DOhDERKE

EREET LY, fEoT, EBAMEE, SI8RME Y —
v, ERAL—2 %)X MDA OIS T A
LB AEEICT 2 DOREVBNETHS, £z, ¥—
VY- a5 AD LD RATT —F CHRE S
BHTUTTATLNLTE S X5, ERFETED
BRA2HIET 2 2L bRETT 2 TFETH 5.

B AR BT AFHEEBRICH L TIHWEZK
RSB RT S SRR, BRI,
FEHREFAOER, &5 NICEEREIEHEET
2R 4 EEOFRCBRHRL 3. FFROo—E I,
XERB RIS (B A 2)02249204) 12 £ 5,
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FIBRK - EHET - R, T 5 RAKE
BERTHIREE T, REMTEBEZEROAL.
ATHIRE, BCHT 75 & v /B
THPIRCHE, HRLEES, ALHREE

L ks
. BT H.

Cam R

R 60 K - ERET - fHHZE, T 3 RAKRE
FEELBRET., TH. RERTEREEL(E)
At HEEIZ0 /S A8, —o—=F iy
b -2 OFFRICHE, HHRLEYS, AT

| AEE¥SESA,

XiE B—

FIBEA - T - BHTEE, FIEARYE
RELHRET. AEZFBHREOAL. 7o
b AE Y TEAM, ATV = bR
B9 2 iR (e, BRUEEESE,

g R

B 61K - T« IGW%. F 3 AAKREER

TRRET. RERAEENEWEFRYNE. T
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