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ABSTRACT the time needed for answering questions

that require deduction at the "comon

V& describe a "QUESTION ANSWER' i nforma- sense" [evel .
er

t on systemimplemented on conput BESM 6 ,
in th time-shared system The "QJESTION |t should be noted that in case of
' systemi s capable of deducing a large data base there arises a problem
facts thaf have not been exp||C|t|yg|ven associatedwiththat informationintrodu-
to t by using a |arge data base and ] ced into the system my prove to be con-
terpr ting sone of ddata as rules of |nte tradictory. The "QJEST ANSVF{' system
rence. Thé system enmploys a spe cial pro- employe a “special procedure which, on the
cedure whi ch al lows not to use contradic- one hand, nmakes it possibleto remve du-
torY information evenif it is contained ring the input a considerable portion of
in e d ta base. the information which cones in contra ct
lon with the "knowl edgeof the system and,
1. | NTRCDUCTI ON on the other hand, allows the syStem when
answering questions, not to use contradic-
The “<3JES'|'|0N.ANSVER system deve- torP/ informationeven if itis containe
| oped atftttte] LHBSStthtAUtde of A gplsted Mat he- in the data base.
matics O e cademy of Sciences i S -
capable of accepting vari dus information The ¢ at on of a multipurpose |n-

i
mation sys em
es

no
employtnrq deductive in-
ence involves the f

and, by using such irnformation, it can | Towing main prob-

answer ‘questions posed to | t . New informa-

————
CD('DO

e

tion received by the system broadens the :

stock of its "kho W| dey and, hence, wid- -1-fCh0'CFt3.0f adlanguage fo  Presen-
ens the scope of ons_the system can bng rntormation an p05|ng q '0“5
answer The |Q\|.A|\5VER' systemis 2. Realizationof |ogical | erence
mul tipurpose, since the field of its ap- i-e- the ch0|cte Offf”EtthOStNth al
pltcatlonlsnottlxedbtor ehand, being owcafrrtyhl 90]9 el ective 091ca h ana
determ ned by the contents of the informa- 3!S 0 e 1nformation known to the sy S
tiop introduced into the syst When ans- temwith a view to obtaining requ ested dat a.
wering questions, the syster rtes ouf 3.0rganization of the data base. 1.
| ogical ana|y3|s of the’information avail- €., the choice of methods of presentation
able toi t :"inthe course of h analysis and arranﬁ;ement 0f |ntormat|on i.n_machine
the system deduces new fact at would ensure rapid informa-

u
menor t
hatt asryestre?nt t|onyretr|eval

S
explicitlygiventoi t . Thu?

not only searches the asked-for data anon ANGLUA COWN
theparty ulart sknownt0| t , but alsg 2.1 & FCB CATION W TH THE
carrieso deductlvelnteren interpre-
ting SONE. 1 f the receivedinformation as In our choice of a communication
rules of inference, | anguage e were quided by two principles,
the fi"rst Dbeing mari mm simplicity of the
Ianguage adopte for communication W|th
Wen devel oping the present system  the systemand the second, |ts sufficient
we have taken into account the experience f|exibil.i t yfor the systemtodemonst rate
ained in the creation of other deductive  good "unders in mst diverse appli -
information s(ystems"sucp as "Advice Taker" catlons Us aIIy te pts are made that
of J.McCarthy (1): "SIR" of B.Raphael (2); the ['anguage for external presentation of
S(%A of F.Black (32;, DEPUCOM' ‘o f J.SIag- information should be close to a natural
le(4); "Q3 of C reen(S)E, 'R of R”  Janguage, with |an uage of predlcate cal -
Levien and ~.Maron (6);: etc. Evidently, culUs or property 1 Sts serving as the ba
the main factors whi'ch determne the pos- sis. Evidently, ‘the use of property [ists
sibility of practical application of ‘a de- for presenting |nforma tionis sufficiently
ductive information system are the volume convenient for man-systemcommuni cation,
of the data base the systemcan effective- since such a presentation can be regarded
|’¥ use and the high-speed of the e programs s a simplest mdel of a natural language.
that realize logical |nterence 0 this On the other hand, presentation of Inpuf
connection, whendevel opingthe "QUESTION  {"nformation with the atd ol property lists
ANSER' system we tried hab i 1 shoul d al |l ows easy creation of a model that will
combine the possibilityof acceptingalar- proyvide faster questlon answertng t han
ge bUlkOf.faCtual.dataW|thanab ||ty0f with the use of the heorempro\”ng pro-
an effective carrytn? out of the Ioglcal cedure.
analysis of these data, so as to mmnimze
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tement or rule of Inference.
3. ORGANI ZATI ON CF THE SYSTEM

Al | words enteringinto every | n-
nmessage are_encoded by using a spe-
tionary. Therefore the inteérnal
on of triples has a simple fixed
re, sothat suchstructures can be
tively searched for and compared.

\Wen answer i uest| ns, the s S-
temcarries out edu%q ye erence )
gons WIt the

rn uest conse Ue¥1tS
?np%e I’gU qes i.nf erence and d
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4- , EXAMPLE
The example

given below is a record
a dialogue actually conducted with the
| ONFANSWER' system with the aid of

i me-sharing terminal on the comuter

BESM 6. Naturally, this simple exanple

whichi spurelyillustrativeincharacter

demonstrates only sone potentialities of

of
a
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mthat IS ¢
| cat ed, prol

AI\B/ERL' stey:e? ' teneatalng

are print W|th | nden

15.10.74 17.52.
AT YOUR SERVICE 0OS IPM

YOUR NAME: KB
FOR WORK WITH PROBLEM ENTER WORD "GIVE"
AND NAMEKE OF PROBLEM
GIVE ANSWER
WAIT

START WORK
SPECIALTY ALEXANDR MATHEMATICIAN.

UNDEFINED INFORMATION FILE
REW:

CLEAR
SPEgZI[JEARALTI ALEXANDR MATHEMATICIAN.
IF SPECIALTY X1 MATHEMATICIAN THEN EKNOWS
X1 FORTRAN.

CLEAR
KNO;I%SAIEIANDB FORTRAN?
IF EKNOWS X1 X2 AND IS I2 ALGORITHMIC-LAN
GUAGE THEN CAN X1 PROGRAM,

CLEAR
CAN ALEXANDR PROGRAM?

UNENOWN
IS FORTRAN ALGORITHMIC-LANGUAGE,

CLEAR

CAN Iﬁﬂéﬂi&ﬂm PROGRAM?
PRESENT PROQF:
(1) AXIOMS:
SPECIALTY ALEXANDR MATHEMATICIAN
(2) ACCORDING TO STATEMENT:
IP SPECIAINT X1 MATEEMATICIAN THEN
KROWS X1 PORTRAN
FROM (1)
ENOWS ALEXANDR FORTRAR
(3) AXIOMS:
IS FORTRAR ALGORITHMIC~-LANGUAGE
4 ACCORDING TO STATEMENT:
IF ENOWS X1 X2 ARD
IS X2 ALGORITHMIC-LANGUAGE THEN
CAN X1 PROGRANM
FROII (2),(3)
ALEXANDB PROGRAM
ALL

IF SPECIALTY X1 MATHEMATICIAN THEN CAN
X1 PROGRAM,
KNOWN
PRESENT PROOF:
LET:
SPECIALTY C4 MATHEMATICIAN
(1) AXTOMS:
SPECIALTY C1 MATHEMATICIAN
(2) ACCORDING TO STATEMENT:
IF SPECIALTY X4 MATHEMATICIAN THEN
KNOWS X1 FORTRAN
FROM (1)
ENOWS C1 FORTRAN
(3) AXIOMS:
IS FORTRAK ALGORITHMIC-LANGUAGE
4 ACCORDING TO STATEMENT:
IF ENOWS X1 X2 AND
IS X2 ALGORITHMIC-LANGUAGE THEN
CAN X1 PROGRAM
FROM (2),(3)

the syst

nnrecomﬁ %?MNe of solving fa

StoPet h%]JnEaSph%e

e
tl

of
[s
on



CAN C1 PROGRAM
ALL

FALSE EKNOWS ALEXANDR FORTRAN.
STATEMENT CONTRADICTS FACTS KNOWN
TO SYSTEM
E1 ALEXANDR K27
CARN ALEXANDR PROGRAM
ENOWS ALEXANDR FORTRAN
SPECIALTY ALEXANDR MATHEMATICIAN
CO-WORKER ALEXANDR C400.
STANDARD NAME €400 NOT DEMANDE]D
PRESENT NAME:
Cc63
CO-WORKER ALEXANDR C63.
CLEAR
NAME C63 K17
UKF? WORD: KNAMB
NAME C63 VLADIMIR AND FALSE EKNOWS C63
FORTRAN,
CLEAR
IP CO-WORKER ALEXANDR X1 THEN ENOWS
X1 FORTRAN,
STATEMENT CONTRADICTS FACTS EKNOWN
70 SYSTEM
PRESENT PROOP:
1- AXTOMS:
CO-WORKER ALEXANDR C63
ON THE OTHER HAND:
1 AXIOMS:
fﬁm EKNOWS C63 FORTRAN
IF CO-WORKER ALEXANDR X1 AND X2 ALEXANDR
I3 THEN X2 X4 X3.
CLEAR
K1 C62 K27
CAN C63 PROGRAM
CO-WORKER C63 C63
NAME C63 VLADIMIR
SPECIALTY C63 MATHEMATICIAN
(CONTRADICTIONS DETECTED WHEN DEDUCIN
ANSWER)
PRESENT CONTRADICTIONS:
CONTRADICTIONS:
KNOWS C63 FORTRAN
PROVE INCORSISTENCY KNOWS C63 FORTRAN:
(1) AXTIOMS:
CO-WORKER ALEXANDR C63
(2) AXIOMS:
SPECYAL/'Y ALEXANDR MATHEMATICIAN
(3) ACCORDING TO STATEMENT:
IP SPECIALTY X1 MATHEMATICIAN THEN
KNOWS X1 PORTRAN
FROM (2)
KNOWS ALEXANDR FORTRAN
4 ACCORDING TO STATEMENT:
IF CO-WORKER ALEXANDR X4 AND
X2 ALEXANDR X3 THEN X2 X4 X3
FROM (1),(3)
KROWS C63 FORTRAN
OF THE OTHER HAND:
1 AXIOMS:
mm ENOWS C63 FORTRAN

FORgE‘I' FALSE KNOWS C63 FORTRAN:
SPECIALTY K1 K2 AND ENOWS K1 K3%
SPECIALTY ALEXANDR MATHEMATICIAN AND
KNOWS ALEXANDR FORTRAN
SPECIAITY C63 MATHEMATICIAN AND
mKNOWB C63 PORTRAN
YOU FINISHED WORK AT 48.04,GOODBYE.

5 CONCLUS| ONS

The "9JESTION-ANSVKR' systemis
enlnthe autocode of the comput

U
rogramcontains about 9,
s. By nowthe systemhas b
ving a nunber of Froble |

uch S|m§)|e but 1na certain

probl ems_as "Mnkey and
etc. ). The system an-
i terapidly. Thus, for
ftheé "I\/bnkey and
bout 0.01 sécond
ur the tests

—_

er
000
een

swersques il on
example, the s
Bananas' I
of the process
the data b
more t han
the vol ume
by the ¢
canbesu
rest plan

er
on
es
e.

ou Id contain
Principally

SYs t
ase |s determ ned

0
a
Durin
stemc
ements.
data b
of h di sc menmory and
aIIy increased. Qur nea-
the devel opment of the
system includ certain extension of the
Ian?uaget C icatewithi t , aswell
as the uee of ecial heurjstics W|th a

viewtofurtherimprovingi t swork

We believe that
| ON- ANSVER'  ty
not only for solving
val problems but my

o

systems of the

pe may prove useful
information retrie-
al so constitute an

i mportant component in a number of other
syste be| ng devel oped withintheframe-
wokofthe tificial intelligence"
project, suchas systems f or understanding
natural [angu age anal ysisof scenes, plan
ning of action etc.
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