


== ER Bk

Vol.58 No.6 1984

AYEa—-9v 77z 7RIFEE
B ®
HERX

R L - PO 1
et — - JOlBE - ERTER

PESE W R T s
SN - R

FERE | 72 PROLOG +ecevrvrrrrnnmmnnnnnnsnan it s a e 5
- RBPECE - BB - AT

B E PROLOGALER

KA - FUFRENR - A - POk 2 - fr

T D L EIEIMREE S 2T Leverreeneresssretassree st et 14
WEH O HPERT

VTR TR D 12D PWS & T Laeerrrrerenseemremmmm e 18
A S

7/{7‘37‘3"2/"7"@\/71“717@] HE D AT Jaeeneene e 24

e M - FHHUEE - REEDE - BHEE

AR 7 P72 THREICBITLCEET ANy FOAH

KILEE

I) 7)[,57 /f AUNIX “OSGO/UMX” ............................................................ 3]
AN - BEIRER - BIAEL - R ¥ - SR

L@ X
REIE LIS TE 7 5 o P BIHI S 2 T Luveerrrrreeersmmmeeren et 35
e W RAEE— - BIE - KPR

}(jj %7 = I\mTI}){#\éE/XT.L\ <NIELRAP T> ................................ 4]
B - L’J”THI/ R - CORETE - B

TR THACE B W FAGER K 3 > b D_*}l,:/ T T Ja ettt 45
ByERTE - FIEREEE - EM W - BB T - PESLE

;F)Tfﬁ;féj:ﬁ\ AERG BRI A — =5 4 2 J, K 1) — Zeerrerevreneninenneeen, 50

WIS - BIBRIRG - BRAREFEL - ST RS
_‘+P7]'74157—:+}l/ MBO00 S/ 1) o Zerremrereee ettt ia ettt 55

BARSHE - SFNHEY - JE 5E - EdE= - RIRESR

35 FoA TR TR TNT 4 AT EE
SRHER - ek B

R < - 67, 68

T4 ATV A HEE

N2 HERFERTR

XKy b54 b

FEIIGTOH A 1) Z F 1) o S ereernreieeieiat it n e (£3)

TR

(RALFRIY—vIF4%5)
N F A7) =T 4 ZIZMELCOM 70
MX/3000 DAL —F 4 > 7L AT 24 0S8
60/ UMXDL : TIET 27w 7 Z L%
MOz 4 20TT, ?ILFATN)— 2T
il 2 Bi3h, BGEEAR, RrErRERefT & H
KeEAT, HTF7—FR, T7Uhexm—>
3>, 7TLANy 7, a=wr ALY w7,
TSk, AT T3 2,
iR 7 P RO— 2 b 7 e
HREEF 22T E9.0860/UMX, H
/Fm,xf) iz 2ZFORTRAN 77 PROLOG
TR S S EIWTT R AL
£,




F7ZARVZ2F

V7T REEEEERE
Begp g — RILTEEG- (R IR R
=HE T Vol.b8No.6-P1~4
BHE#Y 7 b 2T OSEEREEEEE AR L, COEREY 7L
VT ORBEBRE/NPOBFENCERT 200K - FIRZRE
L22bnThY), FerEE, SRAEREEFz v 78,4, REEH
Hk, T4V Ea—, ZV—bBL RO T3,
FRTIE, OEREHONARBRAS I OREEREZEETI L
L - THLNTHREZREMTT 5,

VAV iyl d
PR X
=HTHEEER Vol.58No.6-P18~23

SOBEXTIY, FEAY 7 V2 ToEESEN ED DD, RIFREL
V7Y 2 THEWMIEZOWT {(MELCOM— COSMO 90011} %, K
ZFEEKE LTHELRPWS (Fu/330 77— F—ay)
VRAFARFY T T 2TV T F R=R e EORRBXEY 7R
T LIDWTHENT 5,

THREDIHOPWSL AT A

EXECRRm IR L 72PROLOG

FRNEHE- KM 22 KT - FX B — A - AR

=H T Vol.58-No.6-P5~8

{MELCOM 350—60) % %% 3/ A miH i35k L 22 PROLOG % B
#L7:, Z»PROLOGIt, DEC—10 PROLOGOH#4E % 11T A AL T
W3 Bz, BMEADIERAEE LT, 7774 v 7 RERMEE, 7ot X
A REE, T2 R 7 EDEERREL EE2R - Twas, kol
HATETEPRHR - B & DB SIEI R E L TR B, ERCAmT
DEE L BN LY 27 LA 2 ETAROFHALEERFREL DD
NDTH 5,

24070y U
W H-TEHBE-EREL-RFAFE
=FEBHTE Vol.68No.6-P24~27
v{7u7oty tOFBAFRECIKLO22H S, TS
sa7otyHny 7 by THRESEREERE, SN L ER Y
BIEY 4o TETWD, SO, YATFLBHEICEAN “C" EFE
F—2EL7280867A Z7a7 oy HHY 7 M7 s THIRZIEL X7
LERHELL, 2O RF L1k, {MELCOM—COSMO 90011} Tk
ZMABTEI70RLRATFLATHE, ZOVRATF LR, BEHMIC
DWTHEANT B,

TREXZHES AT L

EFPROLOGALIESR

K - EE AR RO & AR R

ZHF B Vol.58-No.6-P9~13

MBHHROBICHLASEZ L LTEEZEN TV ARERAE 0y S
IV 7EEPROLOGH B R (B PROLOG) %, B AHGHEE
{MELCOM~—COSMO> ) =Xy LicBR L7z, MEEHmMITR AL
RIS T, By, PLFHREE ZYAlEEE, RUY7or7 3
YIRENFEHEINTE D, BAEBHRLESPERERZEILHETS
HBHRAESFICBNT, EAYy—L e LTHEET A LM TE 3,

EAYV 7 bz 7HRICEITBHCEETRA My FOFIA
KilfgE

=H T Vol.68No.6-P28~30

FNV—F 4 P TVRTFLAREDEARY T T 2T RUEHAY 7+ 7 =
T, a—F4 N F 4 EREBTBCHRN, FNELEVRAT LARER
S C’ THEKRL, FOFRINOBRBTCERTR by FEFAT S
SERYVHROMBILER 2. BEARAY 772 THEICBITACE
EF 2 by KOFAFEEERICHA L2 L TOFME RS ERFIAT

5 LETCHOEEERERBENT D,

7075 LBBREEY AT A
HE E-ENEET
=ZF W Vol.B8No.6:P14~17
77 LAnBIRYRELEO/KEHL, KKELTEREAEADF LY
th%nfwéoﬁﬁku~ﬂk§k&%%tﬁ%z¥Tég%;t
COEEAREERICL - TTEASITAIEL L5 LT AR HEDH S
nTw3, RIENDBB/TIE, 7075 st NaMEEERLLT
FHT L ENREEL B,

ORI, Lisp YOBBEEFEIC L > THL NI T 07 T 400
YT NEMBEERIET S, EEEAL AT ACOWTIRXS,

)7 IE A LUNIX *0S60/UMX”

NNER - BHER- RS- B BERE

=HFTHIRIR V0l.68-No.6-P31~34

R ERERLE £ 479 LRI, MRz —H—at LT3R ek
By 7 b2 TREREET AL —F 4 72T 4 0860/
UMXZBHRE L, 2hud, Y7+ 7 2THEAD 2VWIET7 27 R T—¥
3 vHAELTEWEHELZZITTWABUNIXF RV —F 4 V7Y AT L%,
(MELCOM 350—60) 3tE#: ) —XDERMLBEHEA <L —T 4 ¥ 7
2 AT L0SE60ICHARA T—EKILLIZ DN TH 5,




Abstracts

Mitsubishi Denki Giho: Vol. 58, No. B, pp. 18~23 (1984)

A Programming Workstation System for Software
Development

by Toshifumi Naito

A number of improvements have been made in hardware environments and
software-production schemata to increase the productivity of basic software
development. The article introduces a programming workstation (PWS)
system and development-support subsystem for the software tools, data
bases, etc. produced using a MELCOM-COSMO 90011 as the host com-
puter.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 1~4 (1384)
A Standard Program for Software-Quality Control

by Shun’ichi Sakurai, Hiromichi Inuyama & Masao Saeki

The authors have developed a standard quality-control program for
software. The program specifies policies and procedures for effective and
economical control of software quality, and covers policy implementation,
checkpoints at each phase of development, the-organization of quality
control, review of the software design, and any required corrective action.

The article summarizes this standard program’s constituent elements and
discusses the results achieved.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 24~27 (1984)
A Microprocessor-Software Development-Support System

by Jun Fujikake, Chikao Mishida, Maomi Fukuhara &
Hidenori Nagai

The rapidly expanding use of microprocessors presents an urgent need for
improved productivity and reliability in microprocessor software. The
authors have developed a software development-support system for the 8086
microprocessor based on the highly flexible C-language. It is a cross-com-
piler system using a MELCOM-COSMO 90011 as the host processor. The
article introduces the system features and development technology.

Mitsubishi Denki Giho: Vel. 58, No. 6, pp. 5~8 (1984)
Enhanced PROLOG for Industrial Applications

hy Tetsuo Akutagawa, Takashi Dasai, Takamichi Ogino,
Koichiro Akita & Toshike Tamura

The authors have developed an enhanced version of PROLOG for industrial
applications with the MELCOM 350-60 computer system. In addition to the
original DEC-10 PROLOG functions, this version incorporates a series of
unique expansion functions including basic graphics functions, process I/O
functions, and task-to-task communications functions for better allocation of
tasks, such as scientific calculation and measurement and control, than was
previously possible. These advances make the new language revision a major
asset in constructing high-level knowledge/information processing systems
for industrial applications.

Mitsubishi Oenki Giho: Vol. 58, No. 6, pp. 28--30 (1984)

The Utilization of a C-Language Testbed for the Development
of Basic Software

by Nahuhiro Oe

Basic and peripheral software utilities for operating systems are often
developed using the C declarative language. The author has successfully
employed a C-language testbed for software testing to increase software-
development efficiency.

The article discusses methods, results, and special considerations in using
the C-language testbed for developing basic software.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 9~13 (1984)
A Kanji PROLOG Programming System

by Takashi Dasai, Kuniaki Mukai, Katsushi Suzuki,
Hitomi Igusa & Hiroyuki Sato

PROLOG, a predicate-logic programming language, has been drawing
widespread attention for its effectiveness in knowledge/information process-
ing. Using the general-purpose MELCOM-COSMO computer series, the
authors have developed a PROLOG processor called Kanji PROLOG.
Together with the basic predicate logic, Kanji PROLOG includes the func-
tions required for kanji and kana characters, suitable processing speeds, and
a full programming environment. The system is designed as a basic tool for
use in Japanese information processing, machine translation, and other
knowledge/information fields.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 31~34 (1984)
0S60/UNIX, a Real-Time UNIX System

by Yoshitaka Ogawa, Sumio Usul, Yasushi Takahata,
Yutaka Suzuki & Yoshitake Takahashi

The newly developed OS60/UNIX operating system provides high-perfor-
mance real-time processing capabilities, gives excellent operability to the
terminal user, and provides a superior software environment. The OS60/
UNIX system is an integration of the UNIX system, with its established
reputation for software development and workstations, into the OS60 real-
time operating system of the MELCOM 350-60 computer series.

Mitsubishi Denki Giho: Vol. §8, No. 6, pp. 14~17 (1984)
An Automatic Program-Verification System

by Hiroshi Fujita & Kenji Horiuchi

Almost all program debugging and verification is still done manually.
Program verification involves the process of checking that the program
meets all its theoretical performance specifications. This generally requires a
massive expenditure of time and effort, but research aimed at the fullest-
possible automation of program verification is making progress.

The article describes one such verification system designed to confirm the
performance of programs written in LISP and other functional program-
ming languages.
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Abstracts

Mitsubishi Denki Giho: Vol. 58, Mo. 6, pp. 5054 (1984)

Super Line J and K: New Series of General-Purpose
Induction Motors

by Yoshihiko Yanai, Toshiaki Maehara, Yoshihiro Suzuki &
Hiromitsu Tatsumi

JIS and JEM motor standards have recently been thoroughly revised in line
with the international standards established by the IEC. Mitsubishi Electric
has developed two new lines of general-purpose three-phase induction
motors conforming to the new standards. The article introduces these new
motor lines and describes design advances permitting greater reliability,
reduced size and weight, improved operability, easier service, and better
electrical characteristics.

Mitsubishi Denki Giho: Vol §8, No. 6, pp. 3540 (1984)

The Development of a Control System
for a Fuel-Cell Power Plant

by Akira Sasaki, Yoichi Mizumoto, Manabu Hibino &
Shun'ichiro Onishi

Excellent load-following characteristics, short startup time, and high effi-
ciency make fuel-cell power plants a promising new power source. As an
intermediate step toward development of a megawatt-class phosphoric-acid
fuel-cell power system, Mitsubishi Electric has produced the Mark-II 50kW
prototype plant and tested its performance characteristics under automatic
control.

The article describes the operation characteristics of the plant, discusses
the control-system configuration and operation parameters required to
optimize plant performance, and reports on the results of the test operation.

Mitsubishi Denki Giho: Voi. 58, No. 6, pp. 55~61 (1984)
The M5000 Series of Office Terminals

by Hisao Tsukamote, Shuhei Morikawa, Toru Watanabe,
Yuzo Tanaka & Yoshio Sadachi

In addition to functioning as on-line terminals to optimize host-computer
software and data-resource utilization, the M5000 series of office terminals
can operate independently as personal computers and word processors with
the data-processing capability of small-business computers. The article sum-
marizes the features of this new series of office terminals.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 41~44 (1984)

MELRAP-T, a Program for Upgrading the Reliability and
Availability of Thermal-Power Plants

by Nobuharu Takata, Yoshihiko Hirosaki, Shunji Myajin,
Hideo Nishina & Yoshinobu Tomita

In fiscal 1983, the development of the MELRAP-T computerized pre-
ventive-maintenance system for thermal-power plants was completed. In
this system, individual preventive-maintenance {PM) items for each of the
principal electrical components is specified by computer output in
accordance with the test items and time intervals previously established.
The use of a computer system permits collation of PM data on multiple units
or devices, contributing to improved reliability and availability.

Mitsubishi Denki Giho: Vol. 58, No. 6, pp. 62~66 (1984)
A 3.5-Inch Micro Flexible-Disk Drive

by Tsunehiro Imamura & Masaru Sasaki

Personal computers and office-automation equipment now make extensive
use of 8-inch and 5.25-inch flexible-disk drives as external storage media.
Recently, equivalent storage capacities have been achieved on smaller,
easier-to-use 3- to 4-inch disks by packing them in a hard case with a shutter
covering the head window. Mitsubishi Electric has developed a 3.5-inch
micro flexible-disk drive designed to fully exploit the improved storage
density of the new disks. The article describes this new drive and its features.

Mitsubishi Denki Giho: Vol 58, No. 8, pp. 4540 (1984)

A Water-Supply Network-Control System for the Himeji
Waterworks Bureau

by Toshihide Komada, Takahide Ato, Satoshi Handa,
Yuji Fukushima & Hiroyoshi Nakajima

To provide a reliable water supply requires control and maintenance of a
large amount of distribution equipment spread over a wide area. A stabilized
water supply-pressure and the use of water-demand prediction is essential
for efficient use of this equipment to save energy and water resources.

The system developed for the Himeji Waterworks Bureau uses computers
to control the water-supply network. Demand predictions are used to gener-
ate water-dispatching planning guidance and distribution-network control
simulations which, in turn, are used to produce supply-water pressure-
control guidance to match demand. The article reports on the system and its
features.




oOE
Y7t 7R EERRERN

L £ & » &

Vo7 MEEEOEAN A L R, —ATERS Il Ty
BIRD Y S M HEHEFIEZEALT, vorozy OfEcAbeT
HHET 2z LTH B,

BRI L CEMiT 5,

* WEUEER (PDCA) 41on %183

<o F-2 TIUR LSRR X DTS 5,

PeRrbcDEL HEIMMC LT yotozr MmEE®E (LUF, &
HEH) 2RO LS ARKWITRZBHT 2 itk > THK
bl TE A,

(1) BREIEREZ PO, SEOBHEHAHET 3.

(a) votozy OREMEIER BB fUOICKEE - BiHL, 20

EhizWET 5,

(b) BEREOEEREC L CHEHRELE T HRE Y ERT 2,
(2) WMEEIEME vororr OMEEH $1o1 OHRICHLE-D
7, MEEE SroL % XL ETO,

(3) PAREOKBEclET 2 0E 55 % B - BT 3 % 2254
TIEFE BIHL, WRL2RE 72 2 EHT 29,

COXS CAVEERY I - BEL TE AR vorozy BR0
EET RIBICEEET 5 C e N TE R, TOERE >—LF CBT B
Vo tox7 BELROBENSTRT L, MFIS34E/RE 100 & 32 L
156 4R IC I3 45 1€ % - 7o,

—=77, Votouzr O +570 KX BEREE (futufurss LR
T vazs B ETOME) KREAHAMECA - TWw 5, EiC,
A=9TduEa-2 DERIC XY, vo o7 REBEREAGPT TR
EZPONEC L > THE XN, vorozy OREADE XM EET
TREZERTERAVHERRC A >TnE, DX 5 atakin
b, EE VO BEERRET S & 0 RETEE EiclkeE
LT A BREICGEHLON TS, DD vy WEE
PR ER L, SEEHEOEELER-> T 3,

kB, TOWNTHERATIHEYRD XS CEHT b,

(1) k& & vobozy BECGEET 28R Y BEMEL TH
EDOBEEZ L5 T L,

(2) ou-0 24— F ICTHRET S 1-4— b DR,

2. BESQP L3 AHEEOEEL

MEEET ECEELT 3 v, RITOMEEMEEERNL T
Wb Lice Thbb, HeEME2IREY LTRDOX S AR HE
MICHEE L OB BB 225 vo by EEEENEEH (L
T, ##E SQCP : Software Quality Control Program) % {Ep% L,
% DESFERE L 2o

(1) #EnSEEEERETRET 5,

(2) GEER Y101 % X ETHERZRET B,

(3) F¥1oLba— 2 HRFET 5,

* RIS B IYRDT

Rk - KL B E Rt

F 1. Y44 o SQCP ¢ IEEE o SQAP

itk SQCP IEEE @ SQAP
— BELR
HorEE —
BRER L F = » 2 KAV} —
SR % ®
FYALVUE 2 LB
21— A PRI b LB
WREE B
- FER - FEE
e DEEE
SHEEE WA, SHEREE
X &t Xt
— i, #E
BT o v~ v, B, R
— REOAE, HrE DRTE

(4) BHEF~2 (oU—¢ CBIT B F-2 % &) ICHT E/RHLL
RERET 5,

C DigHE SQCP oIgH R, HHEH, FYrota-, #l@A e
BoTwnde Ak, votozy OEMETSS 7auh ¢ IEEE 2
SQAP (Software Quality Assurance Plans)® /- Tw3, ¢ C
THIN T 5488 SQCP & @ SQAP r i EZLHICARIL e i
o, MEBOHE R 1. K/RT,

M REVERT o, BAE, BB SQCP #MRfiE LT vobos
7 DEBEFE Sovzor (UUF, Jozzob) OECEbE MO v
tory SEEEEMN (LT, SQCP) #HEL CTAEEHYERL
Twd, &® SQCP iX Jovzot DFIFEETICIEL - CREEEH
2T R L, FEFRFHEVERRRCFFEMM e L TlREL Tw» %,

s SQCP #/ER L B L 2 #5254, RICORTHIR2sHTz Tw
o
(1) FEREFHOEKN, X )HECAR VIEREEIHE T &,
(2) WHEEBEESAEE L INMEEC R 2%,

(3) H—WAEBELLT-AE 52 #8%.
(4) SWEIH P BERESRCHETE .

3. £Z#ESQCP oAR

i SQCP v, VEEH 2 ENT 3 2D CBERFRAZT AL,
ZDELFHLEFOEDHCOWTHHECL THALT WL D
LTw3, LT, $EH#E SQCP 0BEIRA K DWT% DMEX FHN
T3,

1(399)




&3

EEKHEBE (BASEERPY) Jnsxs b
L OERFE o REBRE
(RR)| IE * DBRHE(E)

S

(EaZEBPI)

LEa—%

(FASEERFY)

(FEBP) (FE)
BREEE E

LEa— p:2)

-

O GET—F R~ R RUIRER )

B 1. 83 Sogzor METE ORERR

3.1 HitEmE
PR3 R E A O ER U $HER 28 U T s aE e g T
%o
3. L1 REFstOBE
EWRMECHES AT, 8o 5 HE LA ~ & VB8 (B E R
EXDERTE) X EEMNAR LA BT, %X, ENE
Hif L5, FEREREFE RV Sodzor BOLO SMEHE % Br
CHRET B, WECHE > TR, BEHIIR L GBLERCET
LT ENEETH D,

2T, —flE LT Jogzot MO MELEREDC ) D i
DN TEDEBELHENT 5, B 1. 20O ERT,

(1) &9, EEMNEHCH » THE vo by Biho ShHE H#E
(WMEREZ L 0HE) L, *OERSE FIRHEEM g X
5o COFELREE, Lta-B (LE2— REREHFEEM, SE
RUHEERMA L BHETE) CRF LA LC, FRGESCELD
b, KT, COBHFEFIEFITHEI (B, S
BV SEEBEEM) O LEa- BRETERERY 5,

(2) LEE vta- <k, TRESHORE LT FEELGHO SE 5
2ESHLCBLEEZERLC, BRECSEERETS. 20
FlZRICHT,

L) sL—t ONE « HEE EOOFEREIFEHL TERH 2
BE% LEa- T3,

#12) HECEO FHRHCERd oL HEH A & O F-a SHf
REFEHLT, #BEEE L2 T2,

(FH3) BRY A D RAVERBE 2 RT 5-5, LEa— i 7-
2 (LEa- O, BTEIH, SRzl Ts -2 2oy
PR E2EHLC, LEa—BtE% LEa~T 5,
3.1.2 HstEE
HEFEREC, BB d e EEEE L 2 0@ER R Wl
FHERYERBLC LE2-F 3, COL %, WEAEEREY FHIL
PBERSNEBEERARE RET. REL i BEEER R OER
RIE, B L2 R ET oo~ LERAEXE 2, DXk
LT, B MERERER -k 2 X 5 HetERE #ET %,
3.1.3 gHRE
EHE L, £ OERBFHIFERD 2~FAvs D2 ) hkitDnT
#FNT 5,

(1) SEEBRRCRTREELZS L e 5.

(a) BERHFRoOMRE (SHERer, dRaeze)

(b) {28k

(¢) fRSPHE

(2) REBERBRMICKD 3 HEEPRET 5.

(a) EWMsSER LT

2 (400)

EsEcHE L THET s b 0T, SERBELEZTS,

(b) 4EEHEEE

EUEAEEEORMEEE LTORBEERET 5. HEEK
EOFMETEAEKL, FEZRSE E0H%E U CRMiERT
BRI D= Ao T B0 ¥ B R TOFMRERE, MWEET
s E & D TRRIIIC 24— Fiwo T3,

(¢) Jogzot BiuOMEEE
EREWABERERTE S X5, Hro JogoticHLTH
ORECIE U CRERERRET 5, BEEREOMIGL, B
HEF—E ORI & KT LA CERT 5. & OFHlikER
b EAHI RSB IC ¥ & O THBEHFNC 24~Fivo T3,

(3) _FRCoSVERHIRES (ABRERERTHNiZ &) 2RO K5 KIE
B, WHEE Rk 5,

(2) BHREEHMcomH

FABEEOWMEL, & - - HEowE, @5 Jogor T
DR E

(b) MHEEEEMCOERA
SEEEER) O, SEEHAXOBEL
3.2 BEREErFzvsRLCb
PR BeRE % VRSBl b L, T2k 2. comAgibL
LY ME LG ST, W ohDMEERERCOEIL, &
EHRER T2 OCHETA Froof1or 21802 L5 K MEERE
el ke TREE 2 IKRTS

COWEERBEC &, SHEREEEME L CREEE Y EN

® 2. wHEHEHEHE

Moow BB B MO OE OB OB R
R S S 2 A % & @
A i 2 it i
noowm om & B f

1
M kY 333 it
i
# . LT X %
e
i B
I o o i %
[a[a)
‘ ! 7
k=3 F:
" # & % %
= % A
Ht W 2 ic} ket
7
i

I3 Eg " 1% =
1

TS - Vol. 58 - No. 6 - 1984




- BHEERE CcoSEE

R T R # % B M % A B M % % M & OB % # B oW oA FEHEMARD ® O OH B
AR, B0, B B ¥ O® W M deAERE, W, 4% DBASE R £

it i H, BEEREE L0 T X B #o@ ® M b E M, REEEL Yo I LEa—g
A=V 4R S B R B SRR B 1 Z 4

Tho YOX5 AMEBERETER T2 MICDWT
i, SWIH M2 2 L5 HELTWw2, #lz
H, HHEBEcoREREC 2w TRE3. L5 T
5,

3.3 REEBRMEG

EEERE Y M E 4 VS PDCA 4oy,
ER 2. 0L KEDL, SWEEHEME, coP
DCA 4101 OHRIChE L, S BT
MFSRLUERR A & 2 WEAEBR A H LW B 5
%3 UCHRBHIC 24— EAwo T3, $72, BAR
2L—6 R L TR, BYBHP % H

L TxBRE#E# & - b Ash & et

Tho TDED, vty AR

%
[ZIER=

(S

(M 3EEPm)

R 2. vy EER 1oL

Bl T h e, BroR

B % IR 20 ¢ PDCA 4 |

oL Y S X5 CERE T 3o © angm | [womn | agdain ] | Asen
D B B Sl O % & X 3. : 1 L
iCRT : e
o L Jv7btmz7 EEE:
3.4 FH¥A LEL- gaEmey | SHEEAS
FHfolta— 1, BBIRERECH !
TROC EZHME LCENT 3, | yjmﬂL”'
(1) vkl T EEAHTERPY &
(2) e F o I T || L&
(3) HpoNER ! . L &
(4) % & : )
VEa- SRR, BB Y - — T
INLETNToREERY (it
BB ©Hb. Lta- HlicH, o g EETEE
?tEU l:f BAFEREIIA LEa- L B2 {wmom |— «{1\735%1?;@3
F U~ (SR X 2 58
HERE) EXB B, Lta— Hiliic 3. R EEBHS

HlcoTE, HHBBCLICHAELZEM 5o ZRHL LE
- BREEDL L5 CLT S,

FHMoLEa— 2 UC S B % Tl L fE8s Billlo sy
HHEZEW T 22 0IGER TR E AETBRER S, SHEEH
WPIREH 2R3 % & & b IcsBR LRI 3. Tie, ol
R & ALERILE A B CREAEC L L, SEEEE EN T 5
SWEEHE S22, cDX3ILT, EMIcHESERD D DOF
H oTw <,

¥, FEIOEHHICE V- TR AENE F—2 (Lt EH F-3,
HARZIH 7-2, BRBCEHT2 F-2 2 ) 2EHEERL AL
BLERT 2. chz, SRESOMNEEHEIC T 2213 ok,
BRARRRC FEROME F—a & 3 BbET, Lti- LHEBOE
REHZ R -HT 2ol 228, SEBEERFFEOREL
KHTERT 5. T/, ChbOME 7—2 &, PHRGIHEEEHES

Voo SEEEENEEE - R - il -

QCP 2 LT DI Y,
3.5 zLr—aniig

1-F— Db D g—6 %, MRILAL Y TR, TERM) AT 3
eI, ou—4 MBOBE, sU-o WA O BB TR CEE =
2 BOHBEEREZHMET 5, 7, BEMROBEHLHRENIL
W OHEMER 2T 5 DT IIRENIR & BRI 2-T2
DIFEE N T 2,

3. 5.1 [S&%ts

TREFESPIP IS LA IR RVLE - SR %, SEEEEMX Lta- L2
DEAEAME Frur T5H, BEAR oU-4 KL TR, BEEA% G4
LORSBEfTCaxRE L Y T2 0 5,

3.5. 2 BRBLME

By 2 BRI, Vo boy MMERTET A & D -cBIREI™

Foar-2 LLTERH LTE L,

3(401)




m@}é& Z OFRE B EBIFORE IS DT 5, SEEEEM
, NERIEF oK - BERERL T L b, oo LEEE
Lflli%ﬁ‘é BIERE F-2 & A=2 I LT A H LR AT %
B E T, 2 DRPEE 20— FAws T8 T &1 X > THFEN L
WEH#ET 5, DTz olE2 BT 5,
(1) SEEEEREOFMA T DWT
A F—ari-2 KEE L TWw B gu-45-8 LEEF-2 L& A-21,
WD L 5 wAECHEEECKT 5 E% THlT 5.
(a) gEEcowtid, BEEER (GE 2597 8T o-23514
LSRR A% & FHliT 5.
(b) #spthicowTik, o0 WERE, #5122 % (BIE =
2 WEEIBIEEEC —951A L b D) R L% b LIcEHliT 5,
(c) ERMEBIKOWTE, su-6 #8L sL—6 BRR DA S
b & ICEMIiT B,
¥, BRHANE F-a RUHEEN 7-2 % §5H LTS M ICES
Pr (HEERS PR &) b EHT B,
nB, ThoOEERIMTE vass & LT, votox7 dhEEE
3742 w254 “SQUARE” (Software Quality and Reliability Eva-
luater) 2% b, € BIERL CREHICEE - SHEERTTS .
(2) BWSFONHEE LEDOKDD J4~FAws
SHE ERE T 2 EEREAREL, HAE~OBGE #BiEA L0
RS & BB S U CERIO T R 2 LT, SSRET 2 8m 3
DelbCBERETERT S (BABRTIR oA, BB LEa-
CEIBHERAHEORTAY), 20X 5k LT, FifoMERE
EWET 3 X 5 RGO BER LR HET 5,
(3) Bssimmg it SQCP QWD LD D 24— FRws
—EOREHIRE (gt UCHRH6»A) 2RRL AR
T, WEBEICHT 3 EER IS 5 & & b BT RTT S, ¥
o, TNOLOFHE, SRS LT, BEF - BBOFE, vEa- 5
o Frosyzt, HEHE DEFHIEEL OO0 L CHER A
ExHnT, chbofRAFRRMLAEZECHEL, K

4.(402)

R -co BRI INEE L #ET 5 & L b I SEEEEME AT
BERN L C, REZHEEOSERHEET b,

L v 7 v

L, 4885 SQCP », fi#E SQCP %iEH L & SEEE, wonwT
BN L 7zo
EHESQCP e Lz s ic kb, HEHREHAMET L LD
I, SEHHEBERESBCEM e, FHBERERET LS
RNOWAEERCTE, vy BROEMELCEL D205 5, £
DR FO—WE KICRT (BH53EES 100 & LAsHerd).
© REEEEDED Lo
53 m)g:lool

54 4EfF = 82 o L
s g g AN -
56 HEE = 45[

57 4= 20} i SQCP o @l
Ak, fEH SQCP 2 HIcH® - WikL, X VE&EA vIbIz7
BEEBEET 520, 4% dROCLEFLEBHREL LTL DL
THEHL T EWwEEL TN D,
(1) ##s SQCP offix oA (NEEH, BEHRE, AR
flii » w—-1) RBELCHET 3,
(2) 21o0d0tyt O vophzy ~OBEAEHEET 2.

F £ X M

(1) BHE 92927« 20 F B F-2Av0 OFER, HEBGES
12 [alfEdEkE: « etk s oRons TEFREE, p. 471

(2) il 42 votoy SEEMITCEE vass “SQUARE?,
TE MY, 57, No. 4, p. 321 (RE58)

(3) IEEE Standard for Software Quality Assurance Plans, A
NSI/IEEE Std 730-1981

SIS« Vol. 58 + No. 6+ 1984




| NS A= 3K3EL 7-PROLOG

RO E T R M FET - KR S Ett - SRES—ERY - 1 N & 7

L X »° &

Ji4E CAE % FA o)ty EXPERT SYSTEM oztVEasfka ic
Ao TxY, LISP 2 PROLOG #% ¥ o ATHIBERISEEIE Flic i
HahpnTnwd, TN+ 5 <MELCOM 350-60y PROLO
G, HICHEECRAZERL T, Tos1oyrLafs MECHEOR
BHLERTT->TE Y, CONHTCORBTYE 25, BERCEBLTE
NHEBFERE AT ek, TOBREELBEHNTIL
B L owemd X5ic, PERoBIEpiaf-c 5l - Hlf e ofHo
PR LCTL, FILE Ssur OBEE B - fiqF Lok
EEEROE vass ~OISRHRBYIRCE 5,

ESAHD Jat 2z
(SBMS) 1/04&
PROLOG FORTRAN | B
FIYr—vay 522 HE

e CRT
(GSP) (M4328)

Bl o#ee g ®

2. FE B &
{MELCOM 350-60» PROLOG 0 EEEHBR T AN, 10uns ]
DEC-10 PROLOG DL Ic#EML L T 525, hant, ZEIV/INEUR
B XFF % EOBRENBINI T w5, vuawo OFELS 25
YR A& EEFcThE, @1E DEC-10 PROLOG & @it - T
wk, ZEL, AGFE R, NGAHESRESEK RS ESR
ENTWw AW, BUFic ¢ © PROLOG o ZEMHE I oW THAT
%,
2.1 Homk
PROLOG BB 1) 2 Fi00 BARKMR (1) 2Wdh, ROX
5 EEIN D, AR ETRM% LT %,

2 10, —99, 271011, X°FO7F
Jg@mgygﬁ:ss}z*& 10,5
{ ﬁrm : ATOM, 7ta, ‘7ro
J S| : “STRING”, « » « »
B x px X, ®ADRY, *
BEIE tAB, xC, 5)
YRk 1<, 2, 3>, < >
CHM 2923l OEIDE R S5, FILECIRETED

10 #DE, 2, 8, 16 %S 5,
- FRE) NS HERHE A 5.398 X 10-79~7.237 x 10% 0 {i[H 7D

EEH5 . o RWELbH I D,

*The 2 EEED ol FlA b A S,

CFEF : pumu FURSIAME T ) THAKR DD, T OMESR
CRITFIIR % HiE L TR - T30 ¢, DEC-10
PROLOG & oF kv,

SEH ¢ o OERNIC M) BEMLADOT, MELCED
EaED, [+ 7205 b & 5 2L, BEEHLTEH,
EHTH LR T LThE I ~EFTCEbiLd,

CBEE ¢ BEREoRET Jrurd RUBEROW TR LA
L, 2puoa TR 7o BB, SECEBUEAERLY
83,

cyRh o EHERHORKBAERTHY, BHA T2 HELER
T& %,

2.2 7as5a0mR

PROLOG @ Fog54 1, #i—v Hi& WFENIRBAREL W~ dOT

H 5, t—v EOEMR LOMATRRITRD 3T TH %,

e P:-
h—u 8 {iﬂﬂu t P @, Qo , Qu
Y=1i:1 . - Qp, Qy, , Qn
¥EL, P, QREkoBEAETHD, i -] OFEM%E
G, FHEIFAE, 2L CHRROEEHEE J-u LR
CHE . EHEU»LAED f-uEic TPRIELV] w5 HE
Wk 5o, fla, tv (A0, 40 Wod, 70 &L,
CHIAL : TQ~Qu BIELUHhEPRIEL W] &wv5 B, #i
2, 1 EX)i-ry X @, Ty | ) BERT
CHM ¢ EETGRLRD v BT, [Qi~Qp IEIEL WA
En SRR ET, B AN X > TR X 5 PROLO
G Jogss ieHfl, EEREFXRIBHELT 3,
2.3 $RIAHREE
HEFBETFCE T MRS e ML, PROLOG wid£ o
HAHBEERAE IR TR B, 1-¥- 1, Th bR HEHK JoJ5s
RS © 2 ST E B, MELCOM 350-60p PROLOG -Gy 100
EHOMAHSEERER I L TW D,
« AHJ1 (7940 1) N 2510, AEEmACH T B AHT,
FRwd HITD 0 Bigkx &
- Hff (10 1) MRS, Loz, fUA, BEER L
< CEF] (L) A, {8 LEBIESREL LTEEA D,
EE (68 Jod546 Ok, FEFEER Lo 2 0 DAL,
Jodss @ AND BETIRE, OR BETHER L,
» Rl (5 1) Jodss EFFHIE O 72w o CUT, REPE
AT BBER (° IF-THEN-ELSE JB78 % &0
< HEERE (145 WHERFI3 o1, Fhic yz —EHEZE
#, ERREETHL (RSB SIS =T D EEIPH LEEOB
Ag) ¥,

< B (39 20 HD) FALFRwd, KRBT, T~F GIH%R &

* RHAEREWERT ** HETDIAET v PRETAERT ¢ SISTESBWEDT (T 5(403)




FEEHAHLIT—F

3. H K

=, P(#x), -~ & T—n1{

¢MELCOM 350-60% PROLOG @ MLERR 1o

AL — KLU
Tl = ---, Q (a, *x),-—=

EHE = Q (*ky,f (ky)).

E
|
53YsThHY, Bk ED b w ICHEARNIC = @y |
CEEE‘C%‘EL:%%L — A D REEA PROLOG  4x 0K ac— { *x|
HECRREA T3, F7 48 BEARIC N\ D =t
b R b R A — I e e e P
BCHAE 26~ HRERML T 2, TRO [ £330 e
(Tail Recursion Optimization) [3fF-Tw 7 O=HWAS Y ‘ ‘ b — 7
N ) s lo—phrzsye o=l
o DT, COYUBEZRD €21 B, XU E sE FEDrS -

Jt- HRK BT 5 22y FEC 2w THAT

%o

3.1 YLLK

B 2. 5 DYBERD €5a—n ORI TH 2. PEva—1 & 108712
AT, fimo HIOERT GESIEET Rvobsws) RT3, COM
MON 32 -1, ild, KEES, 270 B, #AHRFEOADTR
HERREEERN, Pela-L R CRBREL AN LEALBREEZWY
UCHLED T 5,

—7, MEg2-1L @ t-3, KUV 2500 fHBEE>CTJodss, X
UEMES2 RT3, $ASHOEROAE ZKRER, 1-4- &
HOMALBEX B CEDCLLH D, 2F Y 24— G223 E5
DEL A BEOHIFEFED C LB TE L, ABTONERD v
—225w7 Bk 6,000 f7 (C FBFERUM), o-FES2-1414 ERIL70
KAsr (8L, 2eo SHBEERL) TH 52,

3.2 aE-HFRICHTEXEYEE
I OB X N LR, DEC-10 PROLOG %##jH & LTE
& A BB SR A RAL T3, BEFHRE oE- HK

P
{2y TS
fr 353
COMMON
P
ATV ITD T, R0 EHE
l push/pop
~ .
~
\\\ i . B
e T TGN Adw AR
BAH F ! ) l
//
// /~—— | & — 7 massert/retract
/
% 5
M AL —9
X EER A=F4UTA ke
B 2. £a-1 R
WEXFHR aAr—-A53
<8, e> a
f f(#x, b)
P N
{--u(*x,a),-" . / BRA
AF 2 S ( 25y 4R
y f\ oK —
1
\‘ f(*x,b) Y f(kx,b)
b — 7Rk b — 7R
3. BEIEHA L oE- FHK
6 (404)

& 4. ot- oKk

DXAENE, HERHok T ¥ ET L E, BIER <s, e>
(s:2Lty, e: 27ty CHETZEROEHE) twis (T
E5) CHEET3, —F4, J6- FRTE 2Lty & 2390 FREIC
JE- L, ZHEAIST 5 ERCERL Bo TOX 3 IC ot~ HRT
i, aTuty #IEL A vy HBREERINT 24, 2z H
Bids b -3 A~ Frqu BARELERY, Lk THTFIRE
LABDT, J) SHABECKRD, MAOE BN 5 LH 3.
DEXHSChE DB,

- BEIDE,
ek ETHDBHR,

1 Bl 25y & SRR L h
4 {g \DER-CREE 4 KFRT XS5 K, FFEHROK
EEH1o—f THRETEESSC of- L, $hhEFEERE 5
0=ALASw2 € €= LT, F—1 MIOZH AL E T~ Fzqv KD
HRE L, Eic ey ?ié’J%Ei%@Et#ﬁ’&'Dofw%o

4. ¥ R O#ORE

<MELCOM 350-60y PROLOG DpE3EHM T iRk L 2 B %
HEL o TWw 3 Z00BEc DWW, BB L Hvw HEBIHT 5.2
D5 b F590902 & Jotz AT D 20k, %~ GSP(Graphic
Subroutine Package) & SBMS (Sensor Base Management System)
LS EEEOREA oty R AL MEE FCALL 1 X b FPUTHS
¢ & TERT 3, 3FF0H axs & OBEERC AL EBEE FO
RK #HELTw 5%,
4.1 55749 2X
2uunAuaI—2 & LTD 550 rw02 BEE, URAEERMDSD
HEEEHLT, T ETEECA-TETWS, GSP ix ACM [C
ORE | u254 CHHLL THEL STV % 2%, M4328 #2701 B
EH 288, BT oo Elkkass EhTw s, PROLOG
Jusss COBEBEO—RBRIKD LS KD,

FCALL FSUB (A54-2 @)
v r-cFSUB #: GSP 0Hd 451-F0 B TH D, A54-5 DHT
EED 431-Fu ODEECHBRT 5. i, BEMEZAREL
CHEME (100, 200) % -CE R GDRAW Zffniwve ¥
i,

~~~~~~ , FCALL GDRAW (100, 200), -
i kv, B 5 cHBEAMERNL Sodos DElE ST 55,
GSP #{#5BoEEs LT, 2OANFEE FCALL w3 S
DEFTRHIC BIRIICIR o T AT hd A b A\,
4.2 ZFoerRAHAH

SBMS icidsk 1. iR 7 BIED 9L-Fu BB B K, chbk P

T - Vol 58 « No. 6 - 1984
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“ EXIT APPEND (<, ¢4, 5>, ¢4, 55 ? C.
3) EXIT APPEND (<3), <4, 5>, <731, 4, 55) ? C,
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32 R5E APPEND % R 7. (a) DX iEml e, £5 %
HEBB L, ETh2 BHEDT fivie-F RHERT B 729 DE
BUGGING r#TbiAlr, DT 37T, - AFRE Nk, APP
END (<1, 2, 3>, <4, 5>, %xX) oBx%®, 1277 32
> TH3 (2 Dfkic CREEP okt C »#5%), CALL & EXIT
R&x, ZORIICONE 32t DS 2 ETHESFEISIET %0
F230 CALL o5+ 2%, BESOEXITKA-TEY, C
CETRELVENER LT3, THRET2 1, 0T, »T
NATFELWEIC R Tk, Bl » APPEND oE#o 2 &H
Off, HC3FHOTHEAETSREOD S ¢ & 2 AT 5,

6. HFINBZCHDE

PROLOG D #pE1x, REEREIcESL EfFc, BRWER, Ixt
BB, SEDCEMLE, yu—vaTLF-ax-2 EEREE L &R RE
MICZR L TWBEEH D, F0dss & a2 DFE—LHBTELDT
HEER-2 B2 T w2 b, Todss OBENFIEEOBIVEERN T
B L2V DT 14— 1 LA T kb, [SHE b b RS
CIRWE > T B,

ThbORER b, EHOH, WRER, BASEEEL SO
ATHIBEES B 2 X Lo & LT, 557 Bk, 5%, Pz
E~OFSEN 730-F, BB 205 1oad)a DRt e
v o R ERAERE H~OEHA ESEORA BRI NTE o

RETR, R RS R oMM F—an-2 BER 22574
t w3 b PROLOG ol 2 EBHL T B ERERTH Y,
RRICHT B0 2utuF 0, BEREENTERSUE, KITREA,
RN, BICKHEREEMN L L CRETH Jou 1 BiEsUEHE
Rl ozss £ E, bW BIMEBTRED 1+28-rv25s ST 5
REBEORN-TREALCHEDLS L LT D,

JAE S B

¢MELCOM 350-60p PROLOG o E 55418, Hill 1n-Aps, IR
BEER LD TRRE RN L 2o AusMuU7La(L RGO TR E
LT, BMREL 225, —8 €921 % vtods TICRL, A
POWR 14— KR LTI, 287 1w0Fpwva EIC ED2-1L AN
TEPHEEFT $-ta 2 CE5 X 5 1K Lk, ¢ PROLOG #EESEIS
ARG oF; Jossz05 Bige LTEL O 14— KEHE D
CLEFES BDTH B,
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AR e E Rk w R RV AT RS

Lo A #»° &

PROLOG 1z, &FE#o NI L 2 R3EamET Sods20) BRE
TH5Do 1970 FERFFEIC H502 CHEHE « FEFE S h, Hlic 1492
TEAWLERICHIE XN, HHE-CRE S sufa-570
Yo KB CTHEMSECREIhACLICLY, REAFEHE
MUBT & ehok, PROLOG ifipighin &, SRR
REHLWEEER A, 1528 toa5s CHEIREIER A & OB R
TR A-2 BRE L THIFAREE o T 3,

SOIIC 73 o TR~ OLIROFARANHE ThTwd, T
N T 5 35 PROLOG LPFR, BARGEUEZ Aol & LSS
W O & » i, BT . AR RUSCFHILEBIE R IRIEL
THFE I N WHERIE 72075 K X - TRk 3 h, <MELCOM-
COSMO 2y—xy o UTS, VS0 % & CHIfFT 5. THICIA T
EHLALER, oS BEIAR K X ZRMAETHEE L Jodss 5
KEREAERINTEY, TOEANAERE Z->TwD

2.1 1BoORR

PROLOG @ J0d54, F-5 @3 =T [ LFFEN BRCHBEMLT
B xns, @5 PROLOG vk, Hokitic Lisp RLCL TS
RKFEH| 2HATw D,

FREIEED Y, BEX 108 16 #FIENFEIND, 7rold
yulh OFD b A ST, HMehfL Sodss POERE LTilbh
Bo FEFIR T ] cHEhAE vol OFITH D, BT 716 @
BT (%) AT AET, ThEHE > 2ElE T, Hatic
Lo THEABZDNT b R 2, [k 2O biad TEAZH ki
CERTH D T2 ThE LG Cilibh 3, HEHEE, 1EoWl
A, Xk oruos L EEMEOTIECH &, HEEFFHL Rk

ERBICE T 3T EPEH LicY), XML 5-a BiE0xKE
cEbn s (K1),

2.2 JascSaopk
PROLOG o Fos34 &, Th—v 8il &FFEh 2 bEEREo— B K

¥ #:123, —5, & AOB9
E M L D ATOM, RF
F=5) . “STRING", "5
r H CkX, *EH, %
ﬁ *E%IE «(F A1 Az """ Aﬂ)
___C{F TP 8 (FHLAHKETHNAS)
T 2 5 ¥ (AHFETHAS)
)b :(L; Ly---Ly)
T Lt EEOR|
Bl | o4y E

* EE T PR

KD E, 3HEEOM Y & %, #5PROLOG i) 2 KB %L
TR 2%ZLP, Qi kkomeE il by, ASSERT i
J0J546 BEAMASBEETH B,

@ (ASSERT(P Q; Qu~Qm))- CHEAD
® (ASSERT (P))--- ()
® Qi Q~Qn--- CEmD

Prsal, Qi~Q Ak eiegh, Thanidm, £BE2ET.
LA ->TOR TQ~Qu BIEELUNEPRIELW], Xk TP %l
BT DD Q~Qu Z2HiEE L] 3 EHRCE S, OkFkD
ZWET [PRERECIELW] 23k 2, @REAICEHERD A
WIBT TQi~Qn BABFICIE L), X [Q~Qn # T THE
Tl #FT. ©& @k PROLOG o @) S0s50 # KT 5. —
H, @RE Jodss KHMTEHDT, Thick - T Jodss EfT
REBHI N,

2.3 RS> La0RT
2. AR O 2 » OE A HE Judse THH, O~@

(ASSERT({3(# *# X *END) (NP SUB *X *X)
(VP *X *END)))--
(ASSERT({VP %X *END) (NP OBJ *X *Y)

® ©

(VT *Y %END)))--
(ASSERT((VP #X *END) (VI *X *END)))--
(ASSERT((NP x<w—7 *X xY) (&3 *v—2 *X *XY)
(C *v—7 *XY *Y)))--
(ASSERT((VT (f£~ 2%, *END) *END)))--
(ASSERT((VI (i 5, *END) #END)))--
(ASSERT((%3%7 SUB (KEB, *E) *E)))--
(ASSERT((%37 OBJ (¥—%. *E) *%E)))--
(ASSERT((C SUB ({3, *E) *E)))--
(ASSERT((C OBJ (%, #E) *E)))--

RO ©©

~(HE *3 ()~ @

== SUCCESS ==
= (CKEF 13 -

= SUCCESS ==
= (kIR it £3) ®

B 2. AAFESE Jodse BUSERTH
XE

Bl 3. 3] 0@

9(407)




BHAL, O@~OnHEORXTEINTVE, che@D L s%HE
M54 58, 3.0 EERT S, DE VDD [H]
LIEE>TOD [E] ~, HwT@®» INP| 26@0 INPj~
EEATAL R, ¢ OB IO BBECLE, Hid@e@n
INP] ] SUB=sko—s, *kr=%X % && 3 MH% MEEEL
Xk T1zo4r—2s0] EMEATW 3, HS1EIE PROLOG o b
MEx 2855 5,

KD ¢ @TRENBMABLNE, ChIEE 3. OEHT
RENZRBORTICET 0 Fiv TUIRE TAwo 590 &
Fah s BEER b BEIC X ) @2 bETREML, @TREND
DO —DDFERHNTE, CHIEE 3. OB TR N FRICH
BT 5. CoOXs MRt a2y LIAETRL, KRae 2k
T L HEBER FEDVENIERE & PR, RuotSws B EX L Tnd,
B e Awobseo i, PROLOG i) 3 i b HK & 7 2 ALTHES
BETH B,

2. 4 #EFPROLOG 0L

B PROLOG 0 EREMEEE, 19u45 M DEC-10 PROLOG e
LT a2, BEEEZOMICk ) TiEO X 5 AERE2H »>Tw
%

(1) BEF -« »i F—2 HRHHTTEE

TARTCONFHEONE 0~F & 2 A7+ CiE—F B ceicky, EF
B RNFRIELF L AFICHEATRE: L o O-F #&F%1F MEL-
COM #i=7 0 F HIFEIC X - %0

(2) CFpgReo xR

DEC-10 PROLOG ¢ V) %3055 13 NEFRIC v BT s &
WA T, i PROLOG ClI Ll 7—a 2 HiBT 5L 2
bIC, hEREY R LBEEAE R MR L 2o

(3) 2ufrs Rk ER

J0J56 DEFEER LD D ICERT o FME 3. 3 fich<2,
(4) Jodse MEBREORE

—fiC S50 R R RERR 15 Ik BRFILEIR o b e, Rk
RE FarFA0d BHFBIEE R B, RERCON T UTS VS D
b THML T3 5421152 [EDIT| %, @is PROLOG My
PO L CHEHTREE Lo 52M5AwS RICDW TR JL-2,
b2, RFwd FEfTh Y, STEHIC S0d54 O 7A+FA0S VEERT
5 LT A RE R EHL .

(5) BBELMAH»BEE

PR SEEIC BT B HAHEIS & W U L, PROLOG T % #lAH»
WMEENEER &, Todss PTEHBICHS € L AT E B, BMF
PROLOG -4 100 B oA R RES I X hTw 3, PRI
AW, El, FHL 0uAvs, FARFAYS, EofbTd b,

3. WIBROERK

3.1 EVL-LHER

PEREHEANIIC 10852 THY, ANTNik Tod54 EANEHRY
IC 2 ARG CRIFL, 2. 3 BTl ~7e#iGib s Avotswo BiRE
o CTIERETT %5, PEda— BeolilfodlEcd s, Geo
- i oaEy EEEAHNSL, -7 fHiE 5RO 2240 $HEE -
T Jodss EIERETH $—2 #BHT 5, V, Bega-u i -7
L iE#, 2 D UEReATHENCBHEA NS Fgq, RUHA
HMEFEOANERETEIET 5, HED £92-1 »EEF PROLOG 4L
BROFESTH D, NBGRA LOLDIC reuds ke k- T

10(408)

P PROLOG
A4y
—— | TSSO & THHE
-*f:"”‘% Vs —7a) { 81100027 7 (70 75)
+ 80K/t (1825
] +200Kr%4 b A E(tERE)
maass] B mnazs
(AHH) (¢t nth)
BAL BAL
. AL En—F
G 2 EY IR e
4, MBFRD T2 -1 FEK
w 5 o

=7, 1, Efga-u % ¥ OHA»REERSE—HERN T, BHF
PROLOG BHciimia L Twd, Aed1-L BB INLDF £
2= THB(E 4,

3.2 XxEYEEHRK

PROLOG DLk —ic 4y MWL L, PR 72 %7
BIHHERE RIS 2200 a5 2EBEET S, LidoT
T ey OFBENEIT 2225, FEH vaze KL - TIFHICE
BhrE@E) AR D, PR PROLOG IR TR, »eY HiHN
& L THEEIAE SR, (Structure Sharing), % UF TRO (Tail Recur-
sion Optimization) %L T3, t—J B F4r) KiKwTiE,
H Dy (Garbage Collection) HREAHE IN TS, BIC 28w
2 % t-F THIRO 400 FIC i Fic CEERE BT s L
Lh, ETOEMREHEL Tnd,

3. 2. 1 #gEHFEHK (Structure Sharing)

WEx R 72 2WFNCRFET 220 0HNTH 5, HE S
-2 & 2L by FEERS) LBEE (EHD) ofBEXGrFLni)
TR, AHOBRE T~ 2T 2 EOBHIHHECY R, Fik
LAaVEiFEL LETF T3 c e I v 8250 TH 5,

B5 AFLIFHEE 258 TH & bhvk var &ibG (APP-
END) LT3 HUCIET, &\ 5 MBI JoJs56 BITH 24, i
BRE & ED 25890, BU t-J fABOREL ZOTICRT,
(kA %Z) WL, ERoBRERTFHLS: (@,
®, QOIEKIEENB) KK 2N T 22w FRIBICHES» LT bR 3

(ASSERT((APPEND ( ) *X *X)))- )
(ASSERT((APPEND (*A. *X) *Y (*A. *Z))(APPEND X *Y *Z)))--@
~(APPEND (A B) (C) *S)-- ®
[ xS | — *S= (ABC)
' P
— | |
ficesid
*A ] A xZ= (B C)
* X
*Z |
S*F
24 b > Y -*Z BRI %A1 B *Z= (C)
* X

*z]| —+—~ C ||

R Gy o —

—b— TR —

B 5. MEAhRic X 3z EH
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APPEND APPEND APPEND APPEND
TRO% L 20 ® ® @
APPEND| —s |APPEND| — |APPEND| —> |APPEND
1 1 @1 ®l
APPEND APPEND
2 2
APPEND
®
APPEND APPEND APPEND APPEND
TRO @ @ ® @
APPEND| = |APPEND| = [APPEND| =
1 2 ®

R#ICAPPEND® BUAPPEND®  APPENDDH APPENDOD®
AR Ihizr & ARFThiz e & BEhi e & TR

6. TRO ic X % 22wy fHIBEH

B 2T by DR -3 MBI LIEVER X e R Th B, B
B RO UKD *Z %72 hiE X<, ERoEEEorh
DETIH @ T 2Lk (A B C) n3Bbh b,

Z ©F5 ik DEC-10 PROLOG 4L %R % 1% U, RN LB
O CIR R ENTH Y, 12) FHFEO—2OMflie k - T
b,

3. 2.2 TRO (Tail Recursion Optimization)

230 FHBOEH LT 5 5 cH %, PROLOG dIEgEnii
Mz T 570, 2200 HHE —WICTRTDOFERRKE - 2 BTHRN
EMFTE R e L LB BRIIIRIAT TR, EHA 25wy K
ICEFT L T 2 © e A3TTHETH b, MEFRN C OREEZ AL
T AEY DHEiFEES C LA TE B,

K 6. RO Sadss il (APPEND) #4714 & 2D 2290
BIRDOZERE L b DTH B, CoBE, TRO ZEHALATH
2500 HBEN BLIMCEL LN 12 R+ KA B DIC
WL, TRO%HHET 2 & 2500 BB Y2+ & BBk L
&Y, BRARERIEIRIB LIS,

3.3 avsif SEEE

PROLOG Jodss # avu T ic X b, EfTHEELH L Ew
5T ERTE D, B PROLOG LR T ulvs Bl —FE D
FASFMEEC X > TERLTH Y, 2uiL $5E, BUHL, 4750z0
Po-F (BED) @ o-Fe-J, REILIEEAR ERAHEE 2 - T 5,

VA3 R EL 30— KT b b 2z-A 1 @& FwILALou
bo-3 T, HEE S NATHEE O 2RI L TOEFREEZIH « i<
WU T, 2:-42 EFEE OERTHAFECHML, 10adYa
HEFTTZTHS5 X 5A5EFCT reudso—F #EKT 5, 72-F
3RVDWYWE 7EuT5 TH D, -2 2 DI IERKEHEE c 2l
T5, M7 1% 30A15 OWRAT #7920 0~F OB ZRL A&
DTH53, AITzobd-F D Awdd TICTNERHNOFEE 7o 2
bFzfu BELNTEY, 2HRIY ST HLOHIELMWICHERT
INBISEmoTRS,

3.4 EHERRME

#i5 PROLOG YLEIRIC 3 2 A fEbEAlEE 2 & L. IcfkT. —
oot FHEE - 22 bh 3 DEC-10 PROLOG 4L ic 4 2 #hfd
EAEDHFEHEL L DCARINTVEDT, ThERUFER
Do & QPEERTT o Fe o FERHE s T 10271 28— F DIE, DEC-

% PROLOG ALEITE « KAl » 185 + 347K - L » fhi

7z—%1 FHT L
O bo—-35 i 1 rer
FFox b
7x—X2 Qe
" HEE1 || fEEn ~y FER
i ex.
@ sy ||
a-¥
T T 7xz—X3 ex.
ey TELTS | Fmazg |[P—QR,S
w Q:—T,U
B FEE | Q-

#7Yxs ba—-F

7. 2uRM35 @ ox-A HE AT 29zt~ DJEX

* 1. HEEElE s MELCOM-COSMO 900 11,
DEC-10 PROLOG : DEC system 10 KI processor)

(¥4 ms)

nag =vslr7v 0 lowr @ lowr

1| 55 5 G EEO S os a | @@ | 0,0

F2 b0 1] (7 =¥y % 379 55 ~A T
nreverse 6,064 263 | 1,160 168 53.7 45 6.9 1.2
gsort 10,478 442 1 1,344 192 75.0 49 7.0 1.5
d-time 10 31,634 971 76.2 13 3.0 é 5.9 0.5
d-divide 10 | 31 800 971 84.4 14 2.9 6 6.0 0.5
d-log 10 31,798 977 49.2 1 1.9 7 4.5 0.3
d-ops 8 31,887 971 63.7 10 2.2 5 6.4 0.4
serialize 30,656 1 602 123 | 40.2 59 4.9 0.7
query 60,714 2,105 | 8,888 1,418 | 185 537 6.3 0.3

10 PROLOG T 5 ~ 6 {SEi#TH b, ¥ aulf1ue-F O
BRRERSTH B LARENLTHSE, T 1uadyz DEE,
#is PROLOG @ Hik reods fol CHICRE LA 2 itk )

BERLCSED 0L, DEC-10 PROLOG o}k PROLOG
EHCX2ERTH 3 C &, ¥k w15 Oakific DEC-10
PROLOG @3 & h & 0% NE -2k e Roh 2, LaL
LM LRHEE b, BEREOHBERAELNLTH S,

4. = PROLOG ¢ HAEMNIE

PROLOG # ~-2 & L7z 152/~ tuass CEREER vass A ED
WFEBRFE EA IR > T B, T & CH BT PROLOG %o TH
FINNENCHR L LT TAASEEMSE vars), THZAREE S
0753 duayal, RU THERENER v2xa) & b B, PROLOG
EHEoTED LS vays BPEHTE 300D THA B,
4.1 HFFEMIEEYRT A4
BB % 8 - P2 TR % T4 7 B AGESCIC X - TRIFEIC LS 5
VATL T, BEEORY & Y RRKDO L 5 A—fE—EERD [EHv ]
BTl AL, RBECOSUT ozys kb REEEESHhTELY,
—ODHEEE toyvay ORHPCHIOEREEI Y A EEL L LN TE D
nE, kb [Ebdv] HEOR#ZF-Z2 0 TH 5,

vaFs K E  CHTER & MR o0 b, pigdiEEe
R ¥ OSTEREEE > CATIX ORI R T, XOEREHH
T3, —7, BEE F-a-2 KEL bR W ORI & 5
SIBICEZ LN ARIERIC X - T, SURITERD b I X 1 HERRE
BORMEHN, TEADOCLTHrLERLE, BEELLo 57—
an-2 FRET B, £ LTEHLNMFEXEFELL T 1-9- IGET .
HEOFERCEALHEOLB I Hrnbh s ou-o B % -

11(409)




AN TARRICHRETEN T, ENEH R — R

U

" L_t{assErT ¢
(% 21 R 8R%)))--

-
|
o |
FEIZ D7 L—Ls (‘f,‘%\\ l
\ R |
THRETH; O7L—LA |
|
(UNIT (UKE (GREBS-#X)(1 (4 TRAIK) / I

x WRREY)(E #5 LO)STATIOND |
4 UBEDEIFTIME) [

i (BODY (4R (FEES2Y) |
Y (REAY) | |

= {(BR*Z} )
E3 (TYPE +EVENT) i |
(CODE W82 Lu~l2 22w} I |
U’ | |
| sty !
(HF X *Y 7) o }
“\ MO

' ’ { % :/}’ 20151558 |
*?f?}g ‘f:%, | Leesn s I
] Y= =l [
i L |
% | |
fn (5 21 ? e |
m F 21 mHB?) o~ i
I

1RE T8’ TY
X 8. HAEHMIGE 276 OUMOFNI

—(SYSTEM

}\}]ﬂf(—xj};Eﬁ;}_ LTFEw {KANA ROUMAJD

IEYEY AME LSt

2 X2 GATIHYI ) NF TR,
TwEn i ai g w E

#H2Hy 3R 37

<k /%:."7211"7!\'}'1-\’—- rena,
(1‘?&215’(1 HEHRIC kD

RS HMoMEEREZLET.
-~ ELRE (~d) By THIUZ (L4=) FANLTF

RN AEBE k3H

o,
PR HEMCBHLLET ¢ & ¢ o, 2504,

EE3 ﬂhkﬂl"}f:‘& '7#'6’7:
M), R (A4 3) BEAHNLTTFEw,

A4=x
3‘22"### T, EFEDI?

——) IFTTFR,
(%#;E TT)
e birh Lz,

#Eaus HMOMELEIEL
. ELSFRIE (s 4) . BDTHIUE (M4x) EANLTTF

HBALY  (KEB~N) KL 0 AR Tt

—3 1 Cng,
EEEE 2 BER i 8 B 1 4 T3

e ¥ szxa Fiuzyzs,
[ RS CA TR E T S

BHEHg H R £ HER Tt ?
tanLTran, © ¢ ELORE 0T mbehiur (4143
s} LN
HAEHE AMES 1 T

e & & I[L‘fh.(i ~4) . m0ThAUE (44X
——— NS

X 9. HAFEHMINE va5s OXEEH

T3, @8 i MMt T 25 7 1 L5 1-4— BRI
TNTWEREZR LD D TH D, TN A REER 2 X 9.
ICART

vaFs 2B PROLOG <idh & h, #Ek PROLOG ofT
TR 4,000 F7CH 5o INERIE D BN TRELADD LA - T
who TTRAELN S SEMTCOBER, Jvovy WMFEELEA Y

12 (410)

X PROLOG ICk » CHBEASB L EL 3, 5K 3u9vu vadz—
2 CHASERAV3C LR, F-ai-2 2% L LABAER 20
DPIVF B E~OREAYFTE %,

4.2 AREFOSSIVSURTL

2. 2 giCib7e X 5 IC fi-u HIO IR AR, AREREEET,
DY (AERELFhEEHEIELY] L BRCARLZHD

C DEAICHE > T S0956 OERBREEINT 5 X 5 & HAGEOH
B & PROLOG o LI i hiE, JEFHCHERTHS 2ELD
N3, BAZE Sudszudoazs T Ok 5 RRBICHED TR X
i b ot {10 KRER3 X5 A AR X - T PRO-
LOG Jodss # L T e B T% 5,

ESE DER pi5 PROLOG < 100 f7¢35 %, PROLOG i&
B EETH 5, EHRLRENCERNT o TREDT,
CD X5 AT AR B SICERTE 5. COBZAE Jo
F5:04 BEREE T Judss 2 EC 5 LT3, whWHIHRER
3045320 ~0E Lazed ERBC b TE, OARBHAYLED
BT OIS A Sod5205 BEE T OM~OISHEBEL bR S,
AAGE Jods30d ORPRIZFED & LT, ATHEESH AL
8-Queens HEICH T % Sodss HIRE 11, wwRd,

4.3 BEEBRIRT AL
T TN T LEER 2254 [Thalia~1| (4547-1) &, HAREE
BRI T B vass G L) ©H Y, B EEF PROLOG
THI 4000 F7CH %, HEFERICR Ju-6 BROMEKEREEH
wTEY, 5 @:’E@ﬁ?%& 3 FEOSIER [ - THIERLELAS D b
N3, HAESCRIE XEMAE o1 B TANE i, FHilic
B, A, PEEFRLY, o—=Fe-FB3HABTh T3,
v256 1k PROLOG O E# BEBIICHIHL Tw» 50 #1LEHER
B OBIE-C, Ju-s BEER M 2 E  OBACEIERBE L S
5, Thix PROLOG o#ig{bEfic X - Cilllx b, $%2%20D
BECRET 2L 0BT (BoE, FEEL L) offtic
¥, PROLOG @ fws psws BEEATERAE N T2, CLIOE

(@ ® £ : PTH5, ASSERT(P)) -+

® # n HLQTHY, QTHY; : (ASSERT(PQ:Q:~Qu))::
B, PTha,

® " M QThY, QTHY, DQQe~Qn

—THBN T

B 10. HZEE Sodszo5 FREUEMiA PROLOG #3

GEfe RELUWLO
L *P1 L *xFREI O H A *HDIR1 THY,
2F1 Lk *BREL O X M xHDALZ THY,
+HIA L *AL W FLLLvbLn THY,
xHEF2 H RP2 E FLLWLD LbiL,
*F1 E *PH2 A xERD OHRET ZELLVWLD THD.) -

(B4 KON LLWH
* 0t () & ok OEEDPLTRT K225 %0H Thd,
RU,
L *F1. L xF2 & »HRE] OURT XELLVLD THY,
«FRL & 1 o 1 xR THY,
®P1 A &P3 ko axfRE2 ORI LFANT 3225 0H THd, ) -
®A1 A (xF2 , *xF3) Lk *FER1 OHAILRANT Fo0LL0EH THE,.)

(B HRLLVH
L *51 & »Rl2 & 1 OWHEPLRRT 22 bL bW 51T,
*H1 2 wF 2 L HRELULVH THE.) -

(¥ &KWt Lo ¢
() » FBFERLTLD THI,

”,
L *H1 2 aR2 & HRULWH THY,
*F 2 o FFERLT LD LbiL,
Bl R F2) X REERLT OO THB) T

X 11. 8-Queens & » HAEE JoJ54
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HIRBHEA—2

AREXE AAERE ERERn |  =@x=
B4 HAHEY BXREX® REE __——1 We developed the
AAETHMTES (ﬁﬁ%*ﬁ') HEAFICET DR . (RR3T&ER) system that a user
LAFLEBELR, — BB - AR can ask in Japanese,
| sxmomzme | BETRHE - TRALE | =womzmz |
(ﬁ%ﬁﬁ*ﬁ) (430 8247)
(F32277) \

X 12. H3EEPEIER 2254 [Thalia-1] D#ERE

HICRAELhAVWELAEEERCI Y, vazs REEL X R
MICHEI N T B D, 1A RSRBEEREC X 2 EH AT
»aED 0ot AbDERESTNE,

B A SRR oBEEALISHAHch b, BWIMLoR
BB 5 R, EEOFHEMEBLEOEE Y s, PROLOG %#
Rozzs DitMEREE L TZOBEZ BN AL X5 ¢ 35H
HHBERIELTETN S,

5. SHOBE

PROLOG B#HWEIiTH - T, #ix DN AT T —
HT, HGHICRFOEFFEY LA R, 081 IEEL, Auvs
Fowo 7 EOEE AR TH B, Th bk PROLOG gtk o 1k
o, WHEDHFEE r~+50F+ ¢ ZEBIRCELH I N AR LT
B, PROLOG WWH L 2 HiL » r—F50F+ OHEBR, WHF
MR A b B0 TBEIC AR 5T o B 21 F-ak-2 KihiT
B5, FFROEGHT vazs EARD F-2 LHEIBHEL Ebh
Tw3 75, HED PROLOG 2F| < 2 BRI ERE Lic e bh
EAH F-an—-2 K@ F AV, TOEIKDOWTRE, PROLOG & #HH
oD 5BR F—ark-2 & D 1ua0r-2 R ERT 55, E—
HALT 2R L OBBEREL TR, #3 L LT vuvvy MWEBGT
i, ke L CEBLERA S, Y ERMERICE 02 E
AL T 1u27:-2 DUELXRLZAFRMCH Y, CDX 5 ABEEEOER
BOAGB~OBERILAR 2 bEL S L %, BEAREHCADD
2H 5,

Bl X5 28ERE» 35—, PROLOG Lk 3 JoJ5:z.5 D
EFEERL ey REITH B, FELHT L EDN 2
BIHS IS W T, 1528~ 10256 CERETER, B0 o270

iz PROLOG ALES KT « 113 + 80K - 0928 - I

A ¥, RILovazrs OB EY, BB EHLHIERICL
Eh, SHEOWR IE~D 2~FRvo X d BAHA, BREH TR
2302 % v PROLOG (5§35 b d © (BERERD
&L BRI T 2% 5 2 5 © L 5T EEIC R B, £ LT
HCHE L 2B 28RL, BHLTW T EXERYTH D,
—7, SR ERTEHTIATEAMLHL TP 2EAT L%
Tk nl, BEsP~0HbEHETH 5, #lilX PROLOG
FoBLEMERR NoEE, flko auior a Ll vorory thig
SR ERB~OBESBREI NG L, TR -2 BREX vorozy
BTSSR w250 O~ O BRI W3, 7% PROLOG o
OB e, RRBEFR O ORI Ml S b CEM L
T2/~ 1uRTs 2, BERIEXE 276 #HET 3 € L1k, BikKA
CHATRYERENE- L E2 b, HANKHY A GRRE <
b,

PROLOG kw5 L »Eil», HERWTEHAASELLT
EETEADICE, COksAEBRPETHMEINILE RS L
Ezbhd,

6. £ ¢ U

B, 7% PROLOG RS 0348 b, 5 PROLOG o EEEHAE,
R LoRIC oW, Bicgizr PROLOG % - 2 \» { 0 Dk
2256 1€ DWW Tl o B5 PROLOG OIFSE 2343 2 o Tn e 7%
b D eB5, @y PROLOG dffic ik & h, £S5 o0
Ea—230vzo b BIEOBREEFRES X U, HAKFE L« SR
R & OPFFRERICHER v-1 & LTHEHAI 225 5, 5% PRO-
LOG #{# - FiL WiFEEER Oz n, FEMAERAZET2 3
DTHB®
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i

70SSLAMREESR T

Lo & 2 %

JoJ5s OREY L TEL X DRENE, ERELTEEAEADFC
WERLNT YD, IEL XDBEE L, To56 BEL btk
EWELTwELE S n%ilhbsd C tTH B, Fhck—Ric
SZREFH B2 ET 2, 22T, COEERHERCL>TT
FLROHEMEL x5 & T APENED bR T W5, i, REED
WRCR Jodss OMAT A EMEEEY, HEEEE LCHETSC
EHBELE A D,

KT, M R BFEeET-cER L 2 EEE va5s KW Tl
Rbo TDyaFL I, Lisp A & OBFIHEREC ko TtHEr N Jo
J54 O3 R EWBERRETT D O TH 5,

2. YRFLOHEE

T D25 Tk, ROk 5 AXOBEBEEHT S,

[equal, [flat 1, x], [flat 2. x, nil]
fat 1 ZHRx OBEZ—F DU 2B TH 5, fat2 L
RO L2 BID 7LIude TS Ecd 5, 2T T, LORRRA
UHHC 3 2 A 3 =0 0B, RUERSL2bDTHBE
EERFEL TV S,
2.1 FoZsiLoi
Y276 D Fodsseva—L HEREZ R 1. Rd,

Main €521 &, BAT D 47802—1 ORIBERNECIC 1~F—1u50x
-2 #1790 Definition €521 ¥, 72217 &BDEHRLTTS .
Simplification €521 ¥, HRIC X 2BHL, F-2217 DEE,
B e ORE A Yic X 2 ROfM#{E 2175, Other Heuristics €

Ya—b &, FEER O E LCor 0B R HMAZ RS 5, (2)

Induction €52~ W, JRHINICER Xk F—ra(1T LERBIIC
&H U OR#EEE 2T b B,
2.2 LT LOHE
CD ua5s CHED DHHEEREZR 2. I X o THHT 5, LIF, 3
HLES b 2% MBchZb 4 5,

EF, AL LS e ¥ aRE (A) KiE, (B) kswT, X%
clause JpRc 2L, (CHIKHT T3, (C)RTH,
B2 B F T T clause ZfHE b3 523, H (A)

— =

| | ©

| Definitiont 2 —n |

Proverg ¥ 1 ~Jb
| simpiification € 2—1 |
| (B)
[ Other HeuristicsE> 12— I
|

[ nductione 2 —n | (@)

B 1. Jodsseda—1 g 2.

14(412) * HskBRgEpT

BH  MEA R

B TEH b o & & &, clause [T “ZEF” U CEHHRT & A5,
(CYWT “#F” L # N clause Kz MBI EE b b & Wik E
Lid %, (D)%%, other heuristics i (E) i F 4 %, (E)
WC clause X #fib - e & ¥k, HU(C)cREE B, (E)NTY
CHEL b b AvIRICE L2 L ¥, $(F) %%, induction
BGQYKHTT5, (G)W—TR, Birkic kL b base case & induc-
tion step ICHIYT 2400 DH L » clause 23K X, Thbik
HUr(C)cKExh 5,

Bl kT, +Tofl(C), (E), (GYHT clause 25E&iC
THEFES LTlEoktk, ROOKXSTHI WA LiICE S,

3. YRTF LOBEESEME

3.1 BEHEYa~I
CO -1 T, il #-5217 BHEALLZY, EDbIcHAE
ST 5 BIUERE AL LTRMNT B,
(1) F-za/7 Ok
PABRD XS5 LT, ZHhKRF-a581F “cons” 2 wHT 5,
Add data type “cons” of two arguments with :

constructor : cons

recognizer : listp

accessors: car, cdr
Thic kY, WD LS5 AAERR vazs KM b b,
1) [listp, [coms, x1, x 2]]
(ii)  [equal, [car, [cons, x1, x2]], x1]
(iii) [equal, [cons, [car, x], [cds, x]], x]
(iv) [implies, [listp, x], [lessp, [cdr, x], x]]
BagcERE
FRIICESR X BT, BRTHL 233 % measure iICBL TH
LT HHEPTEHEN S SO Y, 2T LN,

Pz, BAEL “append” HIRO X 5 WCWERT B,
[append, x, y]
= [if, [listp, x],
[coms, [car, x], [sppend, [cdr, x], y11, ¥]

COEFBICHL T, F—22(7 “cons” D
BADKE, 276 CIMA b AHGEv)
\ Simplification

&y,
[append, x, y] > [append, [cdr, x], ¥]
l Other Heuristics
(F)
’__“‘d{%”——l BT L O BN BRI 2TV,
K& AR R b fBIL T 5,

v276 BVERRIAK (1) if, equal ¥ FREEEETF

when [listp, x]
BRENDBOT, ZAFECEHTES,
Q 3.2 ME{EYa-L
C OFEE 9256 OPEERT €va-
LTH5.C D EY2—~)L TE, equivalance
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CDURF6 BIRD K 5 R EMHfE e f, BT BB, equal KBHF
LHEANEEE b0,
NPt
t
f

i

KNP X =Y~ [equal, %, y]
S x%Y— [equal, x, y]
[

1l

SR x=f{->[f x 7y, 2] = z

RHE x#Efo [, x, 5,21 =y
AENEEFRIRDO L 51 if TEFIN TRV D,

%% [not, P] = [if, P, 1, t]

5E#% [and, P, Q] [if, P, Gf, Q, t, f], ]

%E# [or, P, Q [if, P, t, [if, Q, t, f]]

JE# [implies, P, Q] = [if, P, [if, Q, t, f], t]
—fic, EXEED» o HTU~OTEHLHA E Lciibh b,
(2) type set IC X 5 f0iE1{k
T va5s ), HAICE TN DK S type prescription
B 2597 I BT DER TR type set #FHE L, Thbo
fHHE v b B3 2, type set &3, *OWEMEOREHE
DHLED 7-5217 OEETH D, TORGOERR, t fX@
F3-547 O recognizer THX I 5 #4 [recognizer] THbH, 4
RS T universe LEH XN 5, FliF, [cons, x, y] O type
set {3 “cons” {Cxi4 % recognizer 7 & [listp] THY, T X D
type set (% universs TH 3, Th b DA CHEME/IL N
Do

A, ROMHIEZEZ 2,

lequal, [append, x, nil], [add 1, y]]
“append” O type set [t £ D &5k b listp, XZHEF D type
set THBELbhroTnEDT,

[listp, litatom]
THDo ik [add 1, y] D type set ik F-z217 EiKh b,

[numberp]
THB. T5LTequal DFfAD type set DFYESNLER DT, T
DI f K fiigbxh a,
(3) APie lemma
type set (€ X BRHHILICRENT 5 &, vays BABES lemma % {#
ST BAERAS D, Thbl, F-2217 EHFHCMA N ZA
B, DIRTREA N, X3 1-4~ 255 2 5 A< lemma ¢ 3
o HEEHL 2 DICHEYSA AT lemma REOH 3 &, 1%
MACHBEb CHE L b5, HYRATS lemma REHD 5
BEE, BCHRREINASOFREND, AL lemma
BRDOEE LT3,

[implies, Hyp, [equal, LHS, RHS]]
ciid, “Hyp #FEM©% % ¢ %, LHS & match 3+ 321{% RHS ic
BEMZD” 2nsBRa MRl LTHlvwbhd, 4RI X5 &
ToH%,

[append, [cons, A, B], nil]
L, RD lemma 3H 3% &3,

[implies, [plistp, x], [equeal, [append, nil], x]]
c T, BEf “plistp” @ yxp OEBOEEN “nil” DL Ft 2K
TR CcH B, coLE, vazs B, B

[append, [cons, A, B], nil]
¢ Lo lemma o LHS 3 3%

[append, x, nil]

i

i

Jo0J56 HEWREE 2254 « TEM « SR

& @D match 23, £ 1L CRIIT % & £ DIEEE x= [coms, A, B]
T Hyp: [plistp, x] 2ZHIL X5 & F5%, MhOLEHE" 20 CAEE
IR L Bicid,

[append, [cons, A, B], nil]
x [cons, A, B]
WERZ b5, EEHcE LT N, Jlo lemma KEAE N 3,
(4) BiveskoRE
TACD lemma BEHI N T 2 PEAFRL b WA, 20

HcHL 30T L2 Eko body BT 222k b, ik

figlbah s, 49BEAL L5 L35 nHOB,
[Fn, T1, ---, Tn]
LB EF, SEHTI i, (2)—(4) o—#OEH L HRICR
Wiz b, thbd Ti% e 5, FnB3EEiRRcd 3
Bo i, MEgfFic body TR NLS, 21T, £ body il
T(2)—(4) o—BHOMEAFRHICTTON Do
WRic Fn REREROBS%E 4 %, M Fn © measured posi-
tion*? 5 A% explicit value™ 7 & IFRS - IC body —CEB X %,
5 Thwih b, 7 body L bND, TOBBI DI
body (body’ & F3) AT ORKED TN, % il ¢,
[Fn, T1, ..., Tn]

X body w2 b D, X dARTIE,
[Fn, T°1, .-+, T'n]

BREN D,

XDOEME L, ROZDTH D,

(a) body OFEMEMH L @ measured position DIE A3 A fEH(L

LIS ELTwaRICHEET 2, Thbb, BT CLiCIY

measured position [CH L WIEAEN S b Tl B,

(b) body OFFRUH L OFEIDHA, (Fn, T, -, Tn] X

D2 O explicit value 2 & A Cw 3154,

(c) body OFIFFEIUFH L @ measured position DIFD F5 23,

[Fn, T1, -, Tn] ©Oxflti3 % measured position OF [ & b Bl

BRETH B, CTTWS BT b, HICE ¥ h 5 EHE

FOEBLHE R ETH B,

Simplification £52—), T, RICEETN 3 FHCHL Ll DL 5
—HOBRVER KO M5 2, BB TE Zd o e BE
{&, induction 2w CEEAZf TS T ¢ WA %, TD va5s T,
induction % “FRic” BT 3 2BICERDOEE*FT5 heuristics %
HioTwb, RIC%D heuristics IK DWWk~ 3%,

33 Ea=YRF4wrR

T D EJa- 1%, RO Induction £a— I3\ TRINESE FH +
5 ODRMEL LT, w oh0BRLBRIZHL B,

(1) Destructor iz

TCTR, 7-3217 DEADKEF I W accessor 2s bk HIHL
constructor 7s b4 BIHE D “ru—F" FT5,

Plrd TORCEATRER LXR Y2 THD ebnrd O T,
X% [cons, X1, X2] (T [car, X] & [cdr, X] 2% 4 X1, X2IC
FHing 5, T OEHIC X o TRD Induction Step I v~ X1, X
2 B3 2 fmwke BHT 5 T L RHBEE 2 B,

#1  Zz-eh, B=nil Xii [plistp, Bl=t &,

+2 measured position : MM UHLOS 5515 XV @ body D FFRFEEH Lot
535510 HH, HSmeasure CHLTEHP LTS LS 5 oME,

%3 explicit value : t, f, F—% %1 7D bottom object, X &, F— %247
constructor HT% D[4 explicit value TH» 353 D,
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[impies, [and, [listp, x],
lequal, [flat 2, [car, x],
[flat 2, [cdr, x], ¥1],
[append, [flat 1, [car, x]]
[flat 2, [edr, x1, ¥111,
[equal, [flat 2, [cdr, x], ¥,
[append, [flat1, [edr, x]1, ¥111,
[equal, [flat 2, [car, x],
[flat 2, [edr, x], vII,
[append, [append, [flat 1, [car, %],
[flat 1, [cdr, x]1],
vl
(2) Cross—fertilization
IREAD equality % HERENVCHAT 5, AR TORICIF AT,
[append, [flat1, x1], [flat 2, x 2, y]]
# [flat2, x1, [flat2, x 2, vyl
CHEfz, 0 equal IHFED KD,
[implies, [and, [equal, [flat2, x1, [flat2, x 2, ]I,
[append, [flatl, x1],
[flat 2, x 2, y]]]
[equal, [flat 2, x 2, v],
[append, [flat1, x 2], y]]]
[equal, [flat 2, x 1, [flat2, x2, y]
[append, [append, [flat1, x1],
[flat 1, x2]],
vl
—RICEERA L X 5 &3 3 RORECH
[equal, %, y]
BhokdTs, czT, Xb Y} explicit value t%, ¥4
[p, {EROHD, & E&UEREOLED]
DHOUDOENRD D LT 5, TDLE, PO p—fasyh DHERAZT
X#Yolxifiz, 20EXE2TORD LML, c 0B LIE
VE#% Cross—fertilization & PFEA T35,
(3) —fi%{k (Generalization)
T CCE, Ko 2@EIBLE TR T3, Xid equal Ol
CHIL T 3 BB L T—H{L & FFEN 5 3EE2 75,
LA TOAT,
[flat1, x1], [flat1, x 2]
Y& xx15, x16 THEML B,
[equal, [append, [flat1, x 1]
[append, [flat1l, x 2], y]]
[append, [append, [flat1, x1], [flat1, x 2]
vl
EORER, RO 5 ARSBE LN SH, it append @ associa-
tivity # EFIRL TW B DICERI A L ANV,
[implies, [and, [listp, [flat1, x 15]]
[listp, [flat 2, x 161]],
[equal, [append, x 15, [append, x 16, yl]
{apped, [append, x 15, x 16, y]]]
cecflatl, flat2¢x, i yar FEERTI WS kR ER
FI D type prescription 7 bbh 5D T, REE LT,
[and, [listp, [flat1, x 15]], [listp, [flat 2, x 16]]]

16 (414)

BETML b5,
(4) FEHEOHZ%E
Bl EOERZ 21T o e i5R, NP mBfaREL 2o T
WEHRERIGAERD B, CCTHR, chbDHEMDERL, CC
T 5 MBI i, 20 IBEOEHF H o OEAARICHETE
LavEaEni,

Pl 2 T DR,

[implies, [plistp, B]

[equal, [reverse, [append, z,
[coms, A, nil{]]

[cons, A, reverse, z]]]]

T3 TIRED

[plistp, B]
RS 0 equality K HF T M WERB BT 2 b DA DT, HLY
Br< o

3. 4 Induction
ZOEDa— T, FBANICERI N 7-a109z0r BTICHIR
Bic DT, fRIRIC X 3R 2T 5. 2 ThHlvwoih b b1~y
25022 X, CTO AL OHEL 52 dDTH 5, JRHEOEM
i, FRESOEHERC S TR ERY ER T S0 e, BT
BrcsnTohs OFEEINE, SR CRMEOR + 20 5 0LH
e bid, T4 xDRBIC DWW TR~ 5,
(1) FHRBEH O EFIRED ULEE
MR s LT, induction DJE % 73 5 induction template
T 3,
TRiHO B flatl, flat2 2H[ LTR T,
flat 1 oEe% & 24 % induction template
[flat 1, x]
= [if, [listp, x]
[append, [flat 1, [car, x]],
[flat 1, [edr, x]]1,
[cons, x, nil]]]
induction template for the term: [flat1, X]
measured subset : (x>
case : [listp, x]
(1) x - [car, x]
(2) x = [cdr, x]
flar 2 DEFE L FNicxtd 2 induction template
[flat 2, x, y]
= [if, [listp, [xI,
[flat 2, [car x], ,flat 2, [cdr, x], y]l,
[cons, X, ¥]
induction template for the term: [flat2, X, Y]
measured subset: (x>
case: [listp, x]
(1) x ~> [car, X], y — [flat 2, [cdr, x], ¥]
(2) x = [cdr, xL,y > ¥
(2) Induction DZEFT
AL X 5 T AaROHIKENTY» 3T TCOFEREKIC 2w,
ER XT3 induction template U5 %, % b D induc-
tion & EE-ODIHEIC kY FIEIN L T, ®mWIC—D® induc-
tion scheme %Rk 3 %,
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scheme for the terms: [flat1, x], [flat 2, x, y]
case : [listp, x]
(1) x — [car, x], y — [flat 2, [cdr, %], y]
(2) x> [cdr,x], y > vy
5 LT bk induction scheme # FEHT 2 &L Y, TT
?D34E, base case ¢ induction step 7s 7 3 clause D ICEWD
5, b I Simplifier IKFEx 5,
Base case :
[implise, [net, [listp, x]]
[equal, [flat2, x, y],
[append, [flatl, x, y]I]
Induction Step :
[implies, [and, [listp, x],
[equal, {flat 2, [car, x],
[flat 2, [edr, x1, ¥]11,
[append, [flat1, [car, x]],
[flat 2, [cdr, x], y11),
[equal, [flat 2, [cdr, %], v,
fappend, [flat1, [cdr, x]], yIII,
[equal, [flat2, x, y],
[append, [flat 1, x,] y1]]

4. L R5 L O

pa7s OFUIRREE LTk, WRIEFEEA J0J56 @ 052, BEEICHE
TEKM, 2z BEREAYEDITOLND, T y27s T, HRE
HiIcowTir 3. 1 B (1) Tk = % X 5 7% measure &, well-
founded 7B L 5L bh B b DIRLN D, BEICET 5
R P& Eh 2 B TREREOL, #A & h 2 R B
%, Induction 23274 283, Simplification %2 Induction i X
> THEET NG clause DEEAE SIC X > TkE 2, 28 HEILCD
Wi, XN AR HOIHD D OEFRABAIE LT vr56
EmEh sy, 1EOFERICES 2 EERES s e KilEn D,

T D yrys T, ERBUCET 2N, REOH, ARz
EH, T yab B B3\~ Tix append, flatten, intersection 7 &
Lisp 3eARBE0C M3 2 ME FEA 25 CPU IHEff]C4L5> @ order T3
fixhtnd,

1oFYAvs—vav BaEe LTH, PROLOG %#HL %o J0354
H1Z 13, | L WRTX5ICH>7%. PROLOG ® v—23-F {4 Lisp
7 EthOEEEICES tovrohn REE R EL, 05 FoJ56
HEIFI PR ORERLEL 5,

x 1. Jodsat1

fle name source interpreted compiled
(lines) code(words) code(words)

main 480 5,222 5,693
definition 778 8,462 7,408
simplification 1,860 20,400 20,703
other heuristics 743 7,438 7,214
induction 7?1 8.812 8,638
utilities 589 5,370 6,256
total 5,242 55,004 55,912

Jodss BEMERE w274 « BEE - JHA

.t ¥

T D y276 T, BETE® Lisp 3054 #3f& & Lad3, PROLOG
Y, FREME Jodss KL Ty FOREE vazs XK T T L
TS D,

nE, CORSEEIN 1ua-a02576T08z0r D—EHELT,
ICOT (HHMAR avta—2 HHTFHTEERE > b3EL 22 AEERD
ERTH 2, ICOT - FoPFREOH)IERICIHE ZHHEEE v
R E, ROEMOEFRET B,

T F X W

(1) Boyer, R. S. and Moore, J. S.: A Computational Logic,
Academic Press (1979)

(2) Cohen, P.R. and Feigenbaum, E. A, Eds.,: The Handbook
of Artificial Intelligence, Volume, 3, XII-D., Pitman Books
Ltd. (1982) pp. 102-113

T %

BIF, Tt ozss CREHI WAcEBOEOH E, TOFERICEL &
CPU K% 43
Theorem COMMUTATIVITY. OF. PLUS
[equal, [plus, x, yl, [plus, y, x]]
CPU time:
Theorem ASSOCIATIVITY. OF. TIMES

[equal, [times, [times, %, V], z],

33.0 second

[times, x, [times, y, Z]]]
CPU time: 137.0 seconds
Theorem LESSP. PLUS. SUB1
[not, [lessp, [plus, %, y], [sub1, y1]]
CPU time: 48.4 seconds
Theorem EQUAL, TIMES. ZERO
[equal, [equal, [times, x, v, 0],
[or, [zerop, x], [zerop, yll]
CPU time: 33.5 secodds
Theorem REVERSE. REVERSE
[implies, [plistp, x],
[equal, [reverse, [revrse, x]], x]]
CPU time: 69.3 seconds
Theorem FLAT 1. FLAT 2
[equal, [flat 2, x, y],
[append, [flat1, x], y]]
CPU time: 52.1 seconds
Theorem MEMBER. REVERSE
[implies, [member, x, [reverse, y]],
[member, x, y]]
CPU time: 138.8 seconds
Theorem MEMBER. INTERSECT
[implies, [and, [member, A, B],
[member, A, C]],
[member, A, [intersect, B, C]]]
CPU time: 23.6 seconds
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¥ O%

V77 RRED-8HDPWSI X TL

SRABOFAMF O ARIC X D, vorory DEERASHLTY
o LDk®D, va7s ARBEAKCE® S votozy FEREACEHE
BHRLCTE Y, votory BRIC I 5 EREkR LAEUOE s &
> T3,

LUFTi, #c vororr RO b 0 REEE ©cH 2 PWS
(Programming Work Station) 254 % b & L, EDEFRORE
8, HHEEHENT L L b, PWS oM vzzss KO &ML,
SHOFHICDWTHERT 3,

L1 - Fo-7HEBRKE Y7 by o 7EERBEORE

£F, HHBOSBCET 3 A~Fyz7 Bihe vorory BHcow
T, TOEETEYR L CHEL THhk, BL rbrhFho
BWeoz—A Cewc, THREMMETE 2T B2, XL, A-
Forr Tk, BEICEAME, TR (v-u) O, BELREEE
THY, ofwp OEALE CAM CAT I k3 #EHATTOH T
b0 TLTHEID 2z-A IBWTH, CAD @ u274 #IRFEL, /A
—Fyz7 @ 2z EiR, FEULKZERARRZ DT T35,

=, vobozy BBICEWTIE, HEBREOFIHE, L, F7E
REETE TR wORERTH Y, R v-1, , EERHOFEE
BRDLNT B,

COLXSRYRP L, FHCvorory OBERS OSEYE, 4
BEE L H LERIN AR va5s & LT, PWS 0ELHD
FA L 2 5 PWB (Programmer's Work Bench) & xhC i %,
Z LCBER, EtoRiEt, vars BBORELR E, Lo
BBIEZY, vorozry— F-2"-2, WEZIE w27 & O
vaFL LB, BEEE 24 E LT, vorozy DHRERR L,
BN LCSIRE BT TETW 5,

1.2 PWS o#iZ0HBE
PWS v254 0 i@ od3E, KED 1 BIFEHTIC T 1970 4{Lc,

MO Rt
2R 5 LKER NIBARE
BE XDS |RjE (1) K2 bEHEIRATSS,
* k Ty =5 -
P i ;’:‘rh- TrAI AT L
4 7 # i N
- PWE AL TBM A :;fijf}lf_‘m%%
PDP | TEST| 370/ ~&BYy—27H
11/45 Keest 168 77 LIRE
RJE %"g ¢ (2) RIEiC& B Y —27
RIEA 115 075 ADE%E
DMA PWB D 3!BM 3) avA/7erT
FDP 70 e
S60M 1170 RJE 16/8 e ENRRA IO
sl IR
TARZ DMA/RJE @ 4) sazxpigant A+
T Ty b ORBA~
phe © YRJE|UNIVAC e
@ - 11/45 TEST]1110
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