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HYTHREAE LTORAERTC EMTaI.

WmEFHA v27 ) % PAROTS (Prolog Automatic
Ratifier Of Transformation Strategy) 2N T

5.
2. FaysSLERTT 4 TRANS

2.1 TF45OMR

COIF 44, Prolog 4 v 57 ) 2LEBK
Lisp Fie@BEhT»3. Xl 4) K@ nTy
BurFaiclliz4 v & 57 747 ERECEKD,
unfold, fold HEOEBEMELOBEICTIC EMT
5.

Ft2l, 74 2 BEWEROD SRERIHRELT
AV AN

2.2 XKa2UE

T4 ARERLED ETHIRELE > TRES
na.:vamﬁﬁmiﬁwﬁ?éﬁﬁﬁ%&%i
Lh5. RICRTER <Y VR, FEEROTY I
F4TENRBEDTHS.

1BE, () ORKITY FEERT.

e Unfold (U) Procedure %, #HELK goal iC
ST unfold T3. VWHWBERKDRETH 5.
Lo goal ka1 =774 T&ED head % & D
clause #5723 hiE, BARIRBOTTO deletion &
125,

eFold (F) Procedure icBh Bi8E LT goal @
BUE, fold ZH> EHITREERICKVERT
A.

o GoalD¥EA (SG) #ELIZDD goal 2=
7 r 4 TENIHKET 5.

o SEAIDHA (SE) \WhW3 Laws THD. =
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T4 2AMWICH > TOBIEMAIF — 2 X—R « 7 7 4
VERWT, Wi &k 3ERETS. KBTI, ap-
pend ORSRINBELI AT B EF 2. ZHAIR
fold & RABRBEHY KPF =7 LTHEELOS.
Z2hPAOEmE R, BExORAEEX 2 —FOR
&85, 2%, REFEI-T Eureka % &
iCmA 322 & 6T 3.

® Goal DI~ X% (UG) $85%E L7 goal @ clause
WTONBEEZ 3. goal BEWERZE bI-1LEA,
procedure 1D clause DEFIEFIRMEE LS4
%, clause f1D goal OEFHEFER S v "5 L D
b M5 (FE 3.1 ICRT).

2.3 semi-automatic a7 kK

rBOEXRI= Y FE, FHLLFEHEOT CEBMIC
EfT3 5 semi-automatic 2= FHH 3. T
SHBER, HATINAOHRR, XU, #A
EEOHBHEO—SO®KTHS. chdpa=
YFiCR, o5 aBBicB Y A EBe 2 —Y
ATFA9IAMA VY TY AV FEINRTWVE. 207
D, BBRORR T v TROBLR, MmEoHo—
MEBLIBR I T 3.

o —®REB (AU) unfolding C clause Hi—#®ic
BRINTRESEBELZN O %, [—REH)
LIFATNG. ZDawY iR, —REBBETX 3 goal
% procedure 5 RN L unfold 2 4 DTH
5. —BRBEFTRE/T 8412, procedure & LT O goal
OETEFCBERELTbhsc LicEk®shi.

o ETTIHF OFFE (AT) Prolog @ goal (35F%
head {GENS 0D SMEICETEIN 2 ¥, ZDETIE
Fie&->Ty 7 b 5 90 OEEMRE ZBE05
5. £ZT mode EEXFIALT, goal DEFEL
ZHD instantiate & OBIREMRITT 3. C oig@%t
RWT goal OXRFTEEEFMEST 5. £ LT,
9T instantiate I N (FR FICRBES)
goal ®, ANIE¥AIT T instantiate X h 7z (B8
ERETHRMGHE-12) goal X RERSNITETE
BT 5.

o Effi goal DA (AM) mode BEick-T
goal ZBAM&E A2 LT, ASIHELL goal 2B
RUHET 3. BRELSEERTRIANHOREE L
FA—15 goal XA TEIH, T TREKEAS
EBOR—MEXFTIBDTHS. £->T, SEBEMC
HRAINICES, SEESELTDhICE b5 3.

e BB folding (AF) HAHZ® (F-itod

‘Sep. 1985

FED goal WKV IER LI-HFREDEE, 20 TE]
D) EBME fold TX B goal YUEELT, & L
BhiZ fold T 3.

o FRFELERR (MFC) #dE%, ML TV 3R
FBIERNS goal OUVHSEVHMT. 21T, T
DEBEFBE~BT. HHL+HITHIEERED
mode HE bED ¥ 3.

o SMADEBEM (AE) BT 1SS MmAILS,
FT—2R=2+ 7yt itk hiIFIET 3.

3. TRANS oERH

2ETRULLa=vFOiddbic, Bty va v
BEEEZNZ 2~ F )b 2DOTHEET 2.

RP : MFC Cop ] ~R23.

ARP: MFC T 8] ~RY, HRERILT 3.

FRD: MFC CH# - - HFREIc k- T, Mgl *

fold 3. £< oz, MFC, $RED
%81k, £ LT FRD LEBT 20T, ¢
Da=rFid MFC, RP L& bicBHuvoh
3.

D :AFBoEHMcRD, EHREDDES.

OB : BFo—a=v FERHNT. :

SB,B: ZEHROBEFREEFEEL (SB), 22hdp

YiET (B).

3.1 semi-automatic 37> FFIE

B FIA BT semi-automatic 2= v F O
B L 20 RERT.

o EITEFFDOIE mode HEZFIH L7 test-goal
DOEEIC L BHRMIDOVOTIRB.2HTRRB DT,
T Z°Ti3 generator-goal DM YRR I DOVTRY.
YR Do _EREBLRE pickup 2 2EZ 5.
(B.1) OF a5 LTI, B LIS DA EEEDT
pickup 2 ZIES & FE LSO D OMRERE L-18,
EE SR> TLES. Lirl, mode HEXE~
N pickup 2 BIFI NI BEATIE LIS 771 bk
ELTWSE0DT, 2EBD tail OF H@ET & gen-
erator THELT ENGM 3B, X-T, (3.2) HES
h3 2—4, tail )2V ESCAOTNSE T
ERGER > THRIT L.

pickup 2 (LIS, FST, SND)—
tail (REST, SND, DUST), tail (LIS, FST,
REST).

tail ([ITEM|TAIL], ITEM, TAIL).

tail ((CAR|CDR], ITEM, TAIL) tail (CDR,
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ITEM, TAIL).
mode pickup 2 (+,—,—) mode tail (+,
- =) : (3.1)
AT E£7#%

pickup 2 (LIS, FST, SND)«
tail (LIS, FST, REST), tail (REST, SND,
DUST). (3.2)

o —WEM KENICERINTHWAIRFERET,
27—V —RICETINBEFER -V VLK
BT3C&MTE5. (3.3) ORITIR, BEHLES
$ARE (7272L, pure Prolog T HIRBT X2 b
D) K&->TEREINT WV B2, ThE B H)~REE
TELEMTES.

W ._occur (LIST,FST)«
pickup 2 (LIST, FST, SND), FST=SND.
(3.3)
AU EfT#
W_occur (LIST,FST)—
tail (LIST, FST, REST), tail (REST, FST,
DUST). : (3.4)

3.2 avv FElsAbERHEL

3.1 fiTid, semi-automatic I = v F NEHEHA
TR LS, 2T TRa<y FEAASDE
7o X Y EEEIIFIERT. (3.5)D generate and test
MDY =+ 7075 60RBITE T, semi-automat”
ic 32 Y FHREHBOBEL VIO PICHIELT

VAPIERIN.
sort (IN, OUT)«permutate (IN, OUT), sorted
(OUT).
mode sort (+, —) (3.5)

7535, permutate & sorted FPITO LS KERZ
hTa.

permutate ([ 1, [ 1)

permutate (LIS, [CAR|CDR])«
into (LIS, CAR, REST), permutate (REST,
CDR).

into ([AIM|REST], AIM, REST).

into ((CAR|CDR], AIM, [CAR|REST])«
into (CDR, AIM, REST).

sorted ([ ).

sorted ([ANY]).

sorted ([FST, SND|REST]})«
FSTZSND, sorted ((SND|REST]).

mode permutate (+, —) mode into(+4, —, =)

Prolog $EXR LT 4 2 LERER 907

mode sorted (+) mode =(+, +) (3.6)
P EDORE% Prolog 04 v 427 4 LTEELIC
#%, R sort £oWT TRANS %icBI 7 3. 2T
MNEED TRANS Oty ¥ a Y THY, 12 v7
ROBFMNE—HFIKEDBANTSH 5.
(F#)
command : U ; ®— goal % unfold
n-th goal: I
sort ([ 1, [ })«sorted ([ ]).
sort (IN, [CAR|CDR])«
into (IN, CAR, REST), permutate (REST,
CDR), sorted ([CAR|CDR]).
command : AU

sort ([1,LD.
sort (IN, [CAR|REST])«

into (IN, CAR, REST), permutate (REST,
CDR), sorted ([CAR|CDR]).
command : MFC
n-th clause: 2 from n-th goal: 2

; —WRB

i BBFEER

how many goals: 2 predname: sort§ 1

mode declaration is sort$1 (+, —, +)

sort } 1 (REST, CDR, CAR)«
permutate (REST, CDR), sorted
([CAR|CDR)).

command : U n-th goal: I ; IBBR

sort#1 ([ 1.[1, CAR)«sorted ([CAR]).

sort # 1 (REST,[CAR|CDR], A)—
into (REST, CAR, B), permutate (B, CDR),
sorted ([A, CAR|CDR]).

command : AU

sort$41 ([ 1,[ ], CAR).

sort # 1 (REST,[CAR|CDR], A)«—
into (REST, CAR, B), permutate (B, CDR),
A<CAR, sorted ([CAR|CDR]).

; test () OESE

; — B

command : AT
sort#1 ([ 1,[ ], CAR).
sort$ 1 (REST,[CAR|CDR], A)«—
into (REST, CAR, B), A<CAR, permutate
(B, CDR), sorted ([CAR|CDR1]).
command : AF ; BE) fold
sort#1 ([ ],[],CAR).
sort § 1 (REST, [CAR|CDR], A)—
into (REST, CAR, B), A<CAR, sort}l

(B, CDR, CAR).
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; sort OEBAR3Z
; BBRET fold

command : RP

command : FRD

sort ([1,L1).

sort (IN,[CAR|CDR])~
into (IN, CAR, REST), sort#1
(REST, CDR, CAR).

4. PFLICWIID A7V FHORIT

HEIWMRIHRAEROMRME LT, #2hDS s
7 &g 5 TRANS X 2HRILOMERS.
(M)
magic 3 (IN, OUT)«
permutate (IN, OUT), magic 3test (OUT).
magic 3 test (OUT)«
getsum (OUT, SUM), alleq (SUM).
getsum (OUT, SUM)+
linesum (OUT, LS), columsum (OUT, CS),
crosssum (OUT, XS), append (LS, CS, LSC),
append (LCS, XS, SUM).
linesum ([ 1,[]).
linesum ([FST, SND, TRD|REST],[ST|SR])«
add 3 (FST, SND, TRD, ST), linesum
(REST, SR). ’
columsum ([UL, UM, UR, ML, MM, MR, DL,
DM, DR], [FST, SND, TRD])—
add 3 (UL, ML, DL, FST), add 3 (UM, MM,
DM, SND), add 3 (UR, MR, DR, TRD).
crosssum ([UL, UM, UR, ML, MM, MR, DL,
DM, DR], [LR,RL])«
add 3 (UL, MM, DR, LR), add 3 (UR, MM,
DL, RL).
alleq ([ANY]).
alleq ([FST, SND|REST])«—
FST=SND, alleq ((SND|REST]).
mode magic 3 (+, —) mode add 3 (+, +, +, =)
(4.1)

a= v FH=AU, AT

(FEHR)
magic 3 (IN, [UL, UM, UR, ML, MM, MR, DL,
DM, DR})—
into (IN, UL, REST), into (REST, UM, A),
into (A, UR, B), into (B, ML, C),
add 3 (UL, UM, UR, ST), into (C, MM, D),

Sep. 1985

into (D, MR, E), add 3 (ML, MM, MR, ST),
into (E, DL, F), add 3 (UL, ML, DL, ST),
add 3 (UR, MM, DL, ST), into (F, DM,
[DR1]),
add 3 (DL, DM, DR, ST), add 3 (UM, MM,
DM, ST),
add 3 (UR, MR, DR, ST), add 3 (UL, MM,
DR, ST). (4.2)
—EBHIETHEFORBMEN T BHRITH
3.
[sort)
E#i3, 3.2 iZBROC L.

,FRD |
,U, AU, AT, AF |

a= v ¥FH=U, AU, MFC
FREE -

FBIFICE T 2 EITEF OFEISZBITD 5.
IhR(LicE S % Tic, sort TD unfold X 3 goal,
BXU, HRELZIES goal YU DRENIERLEMG L
2B, Ei, FRETIR, PR(LO%K BRESHICES
BZTEBHMETHAI.

[reverse)

reverse ([ 1,L 1)
reverse ([CAR|CDR], ANS)«
reverse (CDR, R), append (R, [CAR],

ANS). (4.3)
3=z v F5=MFC ,FRD
FiBE - ,U, AU, AE, AU, AF ’

(FER)
reverse ([ 1,[]).
reverse ([CAR|CDR], ANS)—
reverse $ 2 (CDR, [CAR], ANS).
reverse$2 ([ 1, A, A).
reverse § 2 ((CAR|CDR], A, ANS)—
reverse # 2 (CDR, [CAR|A], ANS).
(4. 4)
SENCE » CZOBADHRIE, R4 v 7RD
reverse 707 5 LERICXBZSDTHS. LHL,
DXV T 4 ) ARERICRHAL &—id
ME 7KK E->TLED. ZTTa= v FHlOE
#wELTR, HARET U AU (BEEERLLLE) ©
# AE (ZHERIOFIA) 270, Z O#E, AU &
TRl (BEMEAK) LRAZC LIRS,
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5.£&m%§ﬁyziAPAmns

HETEIERPESEC LT, —ROTERE
BIZOWTELZ S, FOMBE LT, ERa< M7
%2%ET2EE (PAROTS B & F8) 2EHT
%, ZOEEII TRANSOa= v FHlE SKEe~—
R LTEEL, $W%ELRHT 5 IF THEN ELSE
&L TRY 2LT END 28l d0DTH5. IF
THEN ELSE 3 IF off#fFich b2~ FHERT
iz, TEUEh-lehick-T THEN F, H50»
13 ELSE Hickimz®d. = & 2, ETEFZHF
B LT goal BARELSNIHTHEEZEZA BN
5, ‘

(IF AT) (THEN...) (ELSE-.-)
D& EFictss. TRY i3 unfold £FHREFEDYID
H L MFC % 0¥aicEAT 2 bickT 2 8ER%,
while XBOHBTEATITSb0THS. T/ IF ¥
W7z iz SINGLE-CLAUSE GREHBE—O clause
THENESIDLEF v 7T 5) WELBATS.

t: & R ERM I LT unfold MEROHRTH
i, 2hgoxitan ¥R, PAROTS
EETRROEICERENS.

(IF SINGLE-CLAUSE) (THEN

(TRY (U).--END %24 A7 unfold D% #H

2D)) (6.1)
unfold HOEWTHELINI LS, END 2475 C
Ltk EMIIZDBTKRTT 5. END EfTa3h
VEAR, BRESEBMICTOREBICRIN, FlD
goal @ unfold NHE &N 5. X 5i, unfold DER
FET~XTRL LT ULE S &, ETTHRIORET
TRY Z2&T7¥ 5.

ZHaEsc unfold 75 & OBERNE HIC L B HHELS
A3, BRERKEYG TRY 22X b #THRTSC
ENTE B,

—F, ¥ v—F vEHFL, BRECH LWEEE
HEZI LN BN,

e RIS hEBRBIEERBTLOTH B0, &V
RN ERAARE A XENI L OEIE L ICRT B
DOMERNIETHAD.

o i Hicit, FROFEZIDO TRY Dr X + %
HEET R TRTHER TERTE TV 3.

- e EBOEIONEEF LSS, HEEROER
ERILMBERFRICK X S AT D D, TN eEH
T 5E8EFRMIERL S, '

Prolog $EERx 74 & LEREEE 909

V- -BELOY T —F Y ERALUTHIE,
5.1 Ty —roRMB%k
AETHENRIBOLOEBRPLSITEBBL LS >

TexOMOER» S, PBHEEHERYRT LE

PAROTS LicieRTACEMTES.

o —EEMic X 2%#L
(IF AU) (THEN END) (5.2)
o ETFIEF Ol & 2 Zh#{L
(IF AT) (THEN END) (5.3)
o EHRM ORI
(IF SINGLE-CLAUSE) (THEN
(TRY (U) AU
(IF AF) (THEN END))) (5.4)
o FRE + EMmAlic & 2%®R1L
(TRY (MFC)
(TRY (U) AU AE
(IF AU) (THEN
(IF AF) (THEN RP FRD END))))
(5.5)
o FrRE+ %M goal Mk BEhRL
(TRY (MFC)
(TRY (U) AU
(IF AM) (THEN
(IF AF) (THEN RP FRD END))))
(5.6)

ZhoMF> ERICREBOIS (L&A, (6.5)

E(5.6) T, EbICHBBEERL DO BERLT

W3) BHBDT, ERICBEHLTHLLANSEE

Thb. PIERRLICRT.
zoX5izLT PAROTS #F| ¥ % BHiL, BE

DR F — VEEABMNCETT52ETHS. £

iz, BRSO RER F — v ORERERT

Hb, ERNTIEDSIIF LY Prolog a7 5 LD

MBILOFBDTH . EICBBEOBND S, %

FBAMTONBRVERL IERBIREZEOELTHE

T30 BEOABINETHAS.

&oT, 2—¥DEHENZ T EHH > T biaic

LARFEEHT IERORDIE, HRLCELLD

RIS IC & - CERABAS OBENRLBEICHE SH

AZONTHAZNROWEIERT 3LEND 5.

5.2 {RRIC goal OEITIERF bINZ f- B MAE

5.1 MiTHMN UL, ERELUTHBESL un-
fold L ZFAWVTV.. ZDERPOERE LTI, X
#R 10) CTRIAXI N T 5 goal DI~NEZNH 5.
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Z DPHSKD
append ZRc 74 v 2V — b OERTH 3.
gsort ([1,[D.
qsort ([CAR|CDR], ANS)~
partition (CAR, CDR, A, B), gsort (A, SA),
asort (B, SB), append (SA,[CAR|SB],

ANS).
mode gsort(+, —) mode partition (+, +, —, —)
mode append (+, +, —) 5.7
#EH)

gsort ([1,[ D).
gsort ([CAR|CDR], ANS)«
partition (CAR, CDR, A, B), gsort (B, SB),
ga (A,[CAR|SB], ANS).
qa ([1, B, B).
ga ([CAR|CDR], B, ANS)«
partition (CAR,CDR, A,C), qa (C,B,L),
qa (A,[CAR|L], ANS). (5.8)
ZOXE#|2 Tarnlund OFFEY 1T BT IiT data
structure mapping ZHW\WTTFbh T /=d3, TRA-
NS kcid3tkoa~< v FHlich 3.

2= v F3=UG, MFC ,FRD
EFR:E: ,U, AU, AE, AU, UG, AF, UG, AF

YoRDkSic goal B REZIERELT, F
MRISHEATREIC D, BREBERINLIFEAN
5. LpLEsd, ETEFORESHRILICET
2K EDLLRD B K SHic, goal BEIERICHNE
ATHDLA > THREBAIRI T 0S5 22ELR
WEBRSIIN. Ao, TNOERET-> THER
RTHLIM0H, BREMEV T ORIKFZCE
it 5. th*% PAROTS LTk 3icid,

(IF HAVE-MODE) (THEN
(TRY (UG)

(IF AT) (THEN CONTINUE)

- ENBRIEANDEEFR:) (5.9)
oA TCEREBR T LW 2L, 6.9
BT, HAVE-MODE B#ZRBL T\ 3% BEBEARTR
mode HEMHMAMTHSLEHEND, T/, CONTI-
NUE W biIZARAOD TRY BT bicER
BERcEDL DETSE. TS v s 3 AT,
AT R2ETEFE O FMic &k 2R TIREL, goal
EX~REZTE- T body OFEE HE IT BT
5. 2%b, UG 2T Lickh AT BHELIE3
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LI BRBFEBBTEILER, TR EROHEELT
bHRICOBDITVRERLDTH 5. #RB, 6.9
&oT, goal —DEBMT 3 L & TERINZ TR
TOHEHE body ILDOWTERTE S Licis 5.
PYtroHmore, £DIsA vy sV —tDawsF
FINERTESE. ROF s 56%, 6.90 -HR
E~DEF-- KRAT BT LTEHRENS.
(TRY (MFC)
(TRY (U) AU AE
(IF AU) (THEN
(TRY (UG)
(IF AT) (THEN CONTINUE)
(IF AF) (THEN
(TRY (UG)
(IF AT) (THEN CONTINUE)
(IF AF)
(THEN RP FRD END))))))
(5.10)
ZDF T, lappend DE—BI¥sho =" —n & D
HEERICIE > TV b, £DT —w & append %40
BEDLELF LOREEERE L] LS EXFHET
ESNT-FEARKRSD Append 75 4 =4 ¥ LFH
LBEDOZLHTEE. XK 12) TANMIH TS
By E#ZH# T % 3 PAROTS Yo /5 o %4t
#&2iTRT

6. ¥ U

unfold, fold Zdhlh¢ Lic 7 v s 5 o ERmr 7 4 £
TRANS ZHRL, 79/ 5%88 a2+ v FHT
BRMTEXBL5iCE~1c. £ LicK#EmRERBRT

ERBICk- CTEBHERETIS v £ 7Y %, PARO-
TS OWEERAAL:. ThEFATHIZ, SEE#
2 —vDRE% PAROTS EETRERT A C Lick
->T, BmEBoBBHERFANE LTRAERET &0
T&5.

! & DBAZE L7: TRANS i3, HAMSE#EEHIC
SVWTRFTATH B, SSENLMLERL TS
BHicid, TF T4 ¥ FUOBAIC KD ERFIE DR
EEXREBICRENA XD LT AR ELBEEN B,

4112, PAROTS EEick s REE/ <2~ D
Zdib®, PAROTS HEDHHREEBUT, LDILEWVE
Bosus s o1 2ARERTEL VA5 LB

Wi AMRINHENEARE BEAR—2K
STEAESERLR) KTFTEDON v S5 Y FEBTY
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3. (IF AF)(THEN RP FRD END))))))
Ao, ERcETIREUERERBELTTS- (ELSE
BT ENRATRF O EBRNMRICERE - LE (TRY (MFC)
7. (TRY (U) AU SB AE
(IF AU) (THEN
2 % X R (IF AF) (THEN RP FRD END))
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2 1 9HHCEHERL 25 LRRE

(IF AU) (THEN END)
(IF AT) (THEN END)
(IF SINGLE-CLAUSE) (THEN
(TRY (U) AU
(IF AF) (THEN END)
(TRY (MFC)
(TRY (U) AU
(IF AT) (THEN

B
(IF AM) (THEN
(IF AF) (THEN RP FRD END)))))

{45 2 PAROTS B & 3 XM 12) OF
#BpreR

(IF SINGLE-CLAUSE) (THEN
(TRY (U) AU (IF AF) (THEN END)) END)
(TRY (MFC)
(TRY (U)
(IF AU) (THEN SB AE
(IF AU) (THEN
(IF AF) (THEN RP FRD END))
B
(IF AF) (THEN AE
(IF AF) (THEN RP FRD END))))
(IF HAVE-MODE) (THEN
(TRY (UG)
(IF AT) (THEN CONTINUE)
(TRY (MFC)
(TRY (U) AU
(IF AF) (THEN OB AE
(IF AU) (THEN
(TRY (UG)
(IF AT) (THEN CONTINUE)
(IF AF) (THEN
(TRY (UG)
(IF AT)
(THEN CONTINUE)
(IF AF) (THEN
RP FRD END))))))
(ELSE
(TRY (MFC)
(TRY (U) AU
(IF AF) (THEN OB
(IF AE) (THEN
(TRY (UG)
(IF AT) (THEN
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CONTINUE) (R 59 4 12 A 25 BHEAD)
(IF AF) (THEN (FRF1 60 4E 2 H 21 HRK)
(TRY (UG)
(IF AT) (THEN
CONTINUE)

(IF AF) (THEN
RP FRD RP FRD ENDMIMN)




