A SYNTAXLESS QUESTION-ANSWERING SYSTEM

Antonio Leal
November 23, 1973



TABLE OF CONTENTS

INTRODUCTION & ¢ v ¢ ¢ ¢ o e o o o o &
THE MODEL. & ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o &
IMPFEMENTATION C e e e e e e .‘. o .
GENERAL REMARKS. « « ¢« ¢ o o o ¢ ¢ o &
APPENDIX | (DEMONSTRATION PRINTOUT). .
APéENDIX Il (KEYWORD LISTING). . . . .

APPENDIX 111 (PROGRAM LISTING) . . . .

LIST OF FIGURES

Figure |: The top of the semantic tfree.

Figure I1: The T, subtree. « « ¢« « . .

Figure Il1: The Ty subtree . . . . ..

.18

.21

.24

.28



. INTRODUCTION

» The motivation for this project stems from my belief that a
computer question-answering system could be built that depends
solely on a keyword search scheme for understanding questions.
Further-- that it would operate within satisfactory-limits so
that it would actually be useful. It was my intention to pur-
posefully use as little syntactic or structural information as
possible to find out just how much could be done with purely a
semantic approach. Hopefully, it will lead fo Ideas on how o
incorporate syntax analysis within its structure to expand its
power. The system was written in LISP and the description that

follows uses a model-theoretic notation.



1. THE MODEL

Let C be the set of constant symbols:

C={°:p1:p2’W1:W2;C10C2:S,d:ei ’ez}
|
where each symbo! denotes a set. Let O be the set of objects in the

data base. Then,

o=0u{certain subsets of 0}u{O}u{they,them,their,it,its,

one ,ones ,other,others,these, those}
P1={properties}
pzi{aertain subsets of pl}u{pl}
w1={wha+,which,who,+ell,prinf,give}
w2={many}
ci={and,&,bu+,excep+,nel+her}
c2={§r}
s={stoppers}
d={general words referring to the data base as a whole}
e1={all}

e2={ény,some}



Every member of each of the sets must be distinct and unique

from all of the o+hérs. Given with C is a function
f:Oxpi+{yes,no,l don't know}

that relates objects and properties. The set o contains all of the
names of the objects that are the subject of the data base. |f certain
subsets of objects are naturally thought of as a group, the words
naming the subsets are added to o. Also in o are words referring fto the
entire set of objects as well as anaphoric words such as "+hey", "it", etc.
In general, the words in o serve fo establish a topic of discussion.
The objects are the center of attention and they may be referred to
explicitly, as a whole, as members of a group, or by anaphora. For

this discussion, It is not important whether o contains the names of
the objects or the words representing the names o% the objects. We
will refer to o in both senses and, sometimes, as if it contained the
objects themselves.

The properties are divided into two sets since it is more Important
to know what type of property words are being used in the question. Py
contains all of the specific property words and Py contains the words
denoting subsets of Py plus global property words. The set s contains
~words that, for some reason or another, signal that the question cannot
be answered. s would contain items like numbers, special characters,
and words close to the domain of discourse but, for which, no information
is available in the data base. The set d contains words referring to
the data base as a whole that are independent of the data.

Let Q be the set of recognizable words in the question and let P
be a monadic predicate symbol. Then‘cbQ is a set of inferpré+a+ions
such that:



P(x)=T <> xnQ=¢
P(x)=F <> xnQ=¢

That is, P(x) is true if and only if at least one of the words
in x appears in the question. We are interested in the following

set of clauses:
S={~P(s),P(o)MD(pi)VP(pZ)vP(d),~P(w1)V~P(w2),~P(e1)V~P(e2),~P(c1)V%D(cz)}

and the associated finite semantic ftree. For each QQ an answer a(@o) will
be provided.Figure 1 shows the top of the semantic free. The tips are
labeled T, and figure 2 shows a representative subtree for T 1<i<7.
These subtrees are not complete. P(cl) and P(cz) are leff out because
they have no significance in determining a. P(d) only appears in T8

shown in figure 3.

T, The T, branch of the semantic tree has P(o)= P(pi) P(pz) =T. This
means that fhere are not only specific objects mentioned in the question,

but also specific properties and property set words. Thus,

o(d.:

Q.ti)#{xepzno/f(f(onQ,pan)=yes,X)=Y95}

That is, those properties from the subset mentioned in the question

+ha+ apply to the objects mentioned qual ified by the specific properties.
a(@Q:ti) is a applied to the partial interpretation up to T and is
considered to be the same for all @Q containing QQiTi. Although o is ,
the answer to the question, the actual answer that is printed on the

user's terminal is determined by the full QQ, i.e. the complete path.
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Figure 3: The =



For example, 1., asks, "What are all...?"; 1,  asks, "How many...?"; and

il i6

T8 asks, "Are there any...?" Thus, a is the constructed set of answers

that may or may not be printed.

Tt The questions in the T, branch just contain objects and specific

properties.

a(@o:ré)={XsonQ/f(x,pan)=yes}

Thus, it is a simple question of whether or not specific properties

apply to specific objects. For example,

Toz! What objects have X7 _ Xep1
Toe' How many X and Y objects are there? X,Yep1
133 In the T4 subtree, specific objects are found in the question

along with property group names.

a(d )#{xepan/f(onQ,x)=yes}

02T3

For example,

Tay! What properties in such and such group does that -
object have? ' ,
Tag? Do all objects have properties in this particular group?



Ty The T, subtree implies that only objects appear in the question.
In this case, the object names are simply printed out. Ty questions

very often arise from anaphoric reference.

a(d.:1,)=onQ

Q 4

For example,

Tyot What are some objects?

T3’ What are they? What is it?
Ts6° How many of them are there? How many objects are there?

T,o¢ |s X an object?
The g through T8 questions have no objects in them. Thus, they can only
refer to information about the properties. This makes them somewhat
easier to handle but introduces some ambiguities.
gt Both a specific property and a property group occur in Q.
a(@Q:15)={pepan/pepan}
Most of the branches have no meaning.

Tggt Is this property a member of this group?

Tgt All of the T questions are meaningless. The only thing in the

question that is recognizable is one or more specific property names.
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a(QQ:T6)=K1

where K1 is the constant answer "a property." For example,

Tg3® What is X? Xep1

T4t The T questions have a little more substance than the Tg ONes.
We have the name of at least one property group to give information
about.

a(@ozr7)=p2nQ
. For example,

Toyt What are all of the properties of this group?
T26° How many properties of this type are there?
To9t I X a-member of this group? Xép2

We must be careful about Tog* Since the property group name is all that
Is recognizable in Q, the word X (see above example) is unknown. |f we
assume that it is present, the answer should be "no". However, it is
impossible to tell the difference between the example question given
above and:

Tog9* Are there properties?
for which we want to answer "yes'". Since the former question is more

specific and more likely fo be asked, Tyg questions get "no" as an
answer.
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Tg! In T8 questions, no objects, no properties, and no property
groups occur in Q. (see Figure 3) If it also happened that ~P(d),
there would nothing recognizable in the question for which an

answer could be given. Thus the reason for the clause in S. If we
have P(d), a general question has been asked, and it is enough to

print out a canned information message.

a(¢0:18)=K2

For examp]e,

T What is in the data base?

81°

T Give me some information.

81°

Anaphoric reference words are handled in a special way. The set o
has specific object words as well as anaphoric reference words. In order

to explain the mechanism, o has to be split up. Let:

a1={+hey,+hem,+heir,i+,iTs,one,ones,o+her,o+hers}
az={+hese,+hose}

o'=o-(alua2)
A question Q is called a root question if

o'nQ=¢
Thus, any question that has specific objects or object groups occurring
in it Is'é root question. Such questions establish DO, the set of

objects under current consideration. Such a subset D is called the current

domain of discourse.
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o'nQ=¢ - D=a(®Q)

o'nQ=¢ »> D=¢

| D does not change with subsequent Q's unless (l) a new domain is
established with a new root question, (2) a question. is asked that does
not contain any objects at all, or (3) a new domain is established

Through the use of an a, word. |f, on subsequent questions,
aan=¢

we form a sub-domain D'cD which contains the objects of D possibly
further qualified.

Ct] (a1n0¢¢ A D=¢) =~ a(¢o)=n?n

2] (a, nQ=¢ A Dz¢) - D'=a(®Q)

(3] o'nQ=¢ > D'=¢

In [1], anaphoric reference was used in a question where no
previous D had been established. Such a question has no meaning.

In [2], D'eD is established. Subsequent questions containing a,

words always refer back to the previous D. D' will change on each Q.

Questions containing a, words refer back to the D' domain.

[4] (320Q1¢ A D=¢) » Q(QQ)zn?n

(5] (aan:tdb A Dz A D'2¢) > (D=a(d.) A D'=¢)

Q
Ce] (a200=¢ A Dz¢ A D'=¢) > D'=a(<I>Q)
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In [4], as previously in [1], an a, word was used with no
established domain. In [6], D' changes but D does not. In (51,
an a, word causes a new domain D to be established. An example
of a sequence of anaphoric questions is given in the next
section on the implemented data base.

" The treatment of "and" and "or" was more difficult. Without
syntax, it is not possible to +ell where the connectives appear
in the question. This is the reason for the clause:

~P(cl)V~P(c )

2
If no connectives appear, "and" is assumed. The situation is made
somewhat easier by the fact that if either a single object or a
single property appear in the question, it is obvious what the connective
applies to. The only bad case is when multiple objects and properties
occur in the question along with "ort, |

I+ has been assumed that negation rules were applied before
the proper interpretation was determined. Negation is the only place
where context sensitive rulés are applied. In general, when the wdrd
"not" appears in the question, the next recognizable object or
property is negated. Two other types of negation that are handled

are "except" and "neither".

except X = all 0 and not X

neither X nor Y =+ not X and not Y

This works fairly well in most cases.
The word "all" is recognized only as an indicator that the user
wishes to see the entire list of answers printed. If "all" is notf in the

question, only 20 of the answers are printed out after which the
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user Is asked if he wants to see another 20. |f the word "some" or

"any" is used, only a few answers are printed.
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111, IMPLEMENTATION

The program that implements the semantic tree Is writfen in LISP.
The objects are names of computer programs and the properties are
descriptive words that apply to the programs. Appendix B is a
complete list of the descriptive words.. Included as properties are
such words as "analysis", "éhi-square", "probability", Fortran",
"IBM360", "UNIVAC", etc. There are no subsets of objects and the
word "program" refers to the whole set. The property groups are
"|anguage", "computer", and "manufacturer". The words "property"

and "keyword" refer fto the whole set. The stopper words are

§={fas+,documenfed,sysfem,sys+ems,redisTribu+abIe,managemenf,
modularized,where,topic,topics,documentation,source,
distributor,example,core,big,subroutine,more,greater, less,
onIy,percenf,fhis,+,#,$,*,:,!,@,;,/,%,),(,[,],=,"}U{digits}

and d={database,data,memory, information,know,knowledge}

Here are some sample questions from the implemented data base

for some of the more interesting t's. Recognized words are underlined.
g

Ty 3 What programs are written in languages other than Fortran?
Ty 3! What computers do analysis programs run on?

Toqt Print all of the Algol programs.

Toz! What Fortran programs deal with matrix inversion?

T’ How many programs are written in PL/! but not in Algol?

28°
29°

Are there any UNIVAC programs that are compatible with [BM?

T Does the Burroughs5500 accept programs not written in Algol?
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What language is EDIT written in?

Do you know if EDIT runs on any specific computer?

LYPE List all of the programs.
What are some of them?

Tyt
Ty3t What are they?

. H T47?
Ty3' What is it?
Ta6' How many of them are there?
Tggt Is Fortran a language?
Teg! Is IBM360 among the computers?
Togt Is inversion a keyword?

. . ‘on
T3t What is analysis?
Tyt What are all of the languages?
Tyt Give me some computers.
Togt How many manufacturers are there?
Tog' Are there many computers?

79: |s Cobol a language?

181: What is in the database?
. ?

Toq What do you know?

181: Give me some information.

T,,: How many things are there in your database?

Here are some sequential anaphoric reference examples:

(1] How many languages are there?

(no reference;D=¢;D'=¢)

[2] How many programs are written in PL/17?

(root;no reference;D=a(®[2]);D'=¢)
[3] How many of them run on the CDC6600?
(refers to [2];D=a(¢[2]);D'=a(¢E3j))




L4]

£5]

6]

L7]

17

How many of them come from |BM?

(refers to EZ];D=C¥.(¢[2]);D'=G(¢[4]))
Which of those deal with probability?

(refers tfo [4];D=a(¢E5]);D'=¢)

How many of them use covariance calculation?

«N= SN =
(refers to ESJ,D (1(@[5]),[) a(¢[6]))
What are these called?

(refers to [6];D=a(¢[6]);D'=¢)
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V. GENERAL REMARKS

Actually, | am surprized that so many different types of

qugsfions could be recognized with so little syntax analysis.

I+ is interesting that in playing with the system myself, |

tend to ask questions in normal English even though | know which
words are being recognized and which are not. In such a simple
non-numeric world, complicated questions don't seem to come up.

In testing the system out on others, | have found that a little
explanation of what is in the data base goes a long way. Someone
‘who tries to use it knowing nothing except that it answers- ques-
+ions about computer programs has great difficulty getting started.
However, once started, almost every question gets an answer. Although
it is general for any non-hierarchical non-numeric data base of
objects and properties, that is still quite a restricted world.

| believe that | have gone just about as far as | can without using
syntax analysis. | believe, though, that synfax analysis should only
be used when semantic analysis cannot produce a meaning. | also
believe that a very good English understanding system can be built
using the techniques in this paper as a base. Possible extension
areas are:

(1) Allowing numeric data in which operations such as counting,
comparisons, statistics, and arithmetic operations are allowed.

(2) Allowing object and property structures. For example, a
corporate employee data base where employees are in projects which
are in branches which are in divisions, etc.

(3) Expanded "and"/"or" capability.
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(4) Allowing a single word to have more than one meaning.
The meaning would be found from context.
[ (5) Allowing ideoms, that is, two or more words which mean a
single thing when found in a specific order. For example,

data management system.

(6) Multiple questions connected with "and" should all be answered.
(7) Spelling correction.

(8) Morphology (word endings such as plurals)

There is no reason why data cannot be entered or changed in the
current system although it was not implemented. The same technique

can be usead effectively. For example, sentences such as:

EDIT is written in Algol.
"Cobol" is a language.

The currently implemented data base is "closed". That is,
( yoe0) (¥ pepi) f(o,p)#l don't know

I f the data base were not closed, the entry of new information could
be handled in the following way. |f new data is entered that was not
there previously, it is given the value specified in the sentence.
However, if the information in the sentence contradicts data already
stored, a value of "I don't know" could be given. Thus, the system

would have to be told something twice in order to become a fact.
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The data comes from a tape made at the University of Wisconsin
of computer programs from the social sciences and associated keywords.
There are approximately 500 programs and 1100 keywords. The program
itsel f uses 85 pages (at 1024 words per page) of core memory. Of that,
approximately 48 pages comprise the LISP compiler, 30 pages are taken
up by data, 5 pages by the program, and |2 are left as working space.
The response time is from 5-8 seconds on the average. This is very
fast compared to syntax analysis programs but the comparison is not
really fair since only simple sendences are handled. A question with
a lot of negations may take up to 30 seconds since the entire data
base must be searched. In such cases, a polite message is printed

when the waiting time exceeds a certain |imit.
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Z-TIODEL ADJATENT ADJUSTED AGE ACGGRECGATED
AGREEIENT =3RAIC ALGOL ALGORITHM ALPHA ALPHABETIC

¥ ALPHANUYZR1T ¢ FAATIVE AMPLITIDE ANALJICIZ AVALYSIS ANG
MORE?

*Yes.
ANNUITY ANOVA ANSWZIR APPROXIMATE APPROXIMATION AREA AQGUfun

(i TTARITHMETIC ARRAY ARRIVAL ASCENDING ASSAY ASSEMBLIR ASSOCIATION ST
- ASSUMPTION ASYMMETRICAL ASSYAPTOTICALLY~EFFICIENT ASYﬂPTOTIuAL 3
TTTASYMPTOTIC AUCHMENTLD=MATRIX
(i MORE?
. FEET . . e
AUTOCORRIELATION AUTOCOVARIANCE AUTO-SPECTRA AVERAGE AXIS BAL
¢ BALANCED BALANCE-SHEET SANK SARTLETT BAXTOS 3AR-PLOT SASE-Z 3ASE-T4 -
SASE-2 BASHARIN B3ASIC BATCH BAUMANN BAYEZSIAN
MORE?
Ol #*NO.
¥HOW @any analvsis vrogranc are there? )
146 .
(U TTTRHGY many of tledn nandle A ’ B - T
34
TLRIich of those Fortranz?
(" cap uLUSTdu FACTAN FSCIRE IUFAC LAG MDSCAL MULCVR
SN TESA - cove s " S ALLVR L
*What ars leﬁtar' “r?hﬁ"f13§7
TTTTTTTTADDIT 1"‘ 13" SLISTERTN =Ta
FACTORS3 7091?AJ 134388/ 4%
MOTTIDTASOSTIONAL eur rAlwqx KUCJLngtALE SPAUL o
*Are thers ¢ud otf°r hln~f°"1n~ Nrograms iritten i Fortran
*Vh&f coahuterc 40 they run 2127
Ij 77 o ’I - 5 C) "5 7 " R - = . . - o
: j 13 JIVACLLIZS
5/ 4% 13M38E /5T B
*What langlzges 2re 2u2ilzable?
(' TTTTTTTTALGOL ASSEZM3BLER 3ZAL BASIC PL/L1 SNO30LA SPITEOL FORTRAN o N
© | FORTRAN-ID FORTRAN-IV FOQTRAN-V FONTRAN-¢3 LISP VATFIV WATFIR VATIV
*TThst connuytars suondrt Aloenl = 0s7

" 3URRCUCES5534

I TTTEDAEs the 3u 5505 acasnt Brocrads nof writtan in algolz
ONE MOVENT PLZASE.
{ NU. ) N T
#*Give me soas v”o rzns writtza in Pl/1 as well 23 Fortrzna-iv.
THERZ TARLE NONL. ' ' - o
(i *Are thers aay 321 prograsns?
' YES. - T o T
*ynat are they?
C COPY EDIT ZRA0T ITEM HATCH Wa®CZ MERMAT QAUEST R=ECODE SCORE
SELECT S3EQUENCE aO?T T3TAL ,
R hany nronartiszs Ars Zssociatad vith sach ona? - -
( COPY : &
01T o7 B B o o
- IRROR ¢ 12 ’
{ [T+ 21 o B
VATCH 3 6
< T ONTINTGEY o - ;

C #20. . S . S

FLIsT ETT D
N CorPY
QM e
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(fg - | ITEd : ACHILVED ALTuTQATIJ:mJAL 213T=IAL UQ?RuLﬂTIJJ cata

B "DISTRIBUTION FICAENCY HISTOGNAM 124364 INDIVIDUAL ITZMS PIRCEZNTAGE

. POINT PROPORTION AW RESPONSIT 3CORING 3TANDARD STATISTIC TE3T

{3 MATCH : 3AL uquvzoax FIZLD FILE GROUP I3M363 MATCHING RECORD
CONTINUE? .

e E 7 DN
(L\g ¢ ASCENDIWNG BAL DISK DRJM FIZLD FILE GROUP 13M364 ORDER
b 03D TAPE

: 2AL DATA 184367 MANIPULATION TEST o
() QUEST : AUSVER 3AL DATA DECIMAL DEVIATION DIST2ISUTION FRACTION
FREQUENCY 13M364 ITEMS MEAN NECGATIVE NUM3IR STANDARD TEST VALUE
WEIGHT WEIGHTED
(o RECODE : 3AL CHARACTEZR DISK DRUM 134362 RECORD 5CHIME TAPE S
 TRANSFORW
SCORE : 3AL DATA DECIMAL FRACTION 134362 ITEMS NEGATIVE NUMBZIR

¢ RESPONSE SAMPLE SCORING SU3JECT SU3SCORE VALUE WEIGHT WEIGHTED
CONTINUZ?
*Yes.
{1l SELECT : ALTERNATIVE ANSWER 3AL 32ISEZRIAL 3201 CORRELATION

CRITEXION DATA DEVIATION DISTRIBUTION ZXTERNAL FREQAUJENCY HISTOGRAM
131366 ITEMS KR-21-RELIASILITY MEAN MEASURT AULTIPLE-GHOICE POINT -

PROPHESY PROPORTION QCD“IJC :D?ﬁ?MAN \T\JDQ D TE
SEQUENCE : JHL i i ¥ ORS FI LD IBM354

T IDENTIFICATION & 2D
(! SORT : Abpgdulﬂu FIELD 134367 RTCORD TAPE

© TOTAL : 3AL JQOL?' ATION DISTRIBUTION FRACTION "
_ FREQUENCY HISTOGRaM I LIA3ILITY MIAN NEZGATIVE ~NUA3ER
PROPHESY RANGEZ SCORING SPZARsAN STANDARD TEST
*Pleass list all of the conrutars for mz2.

BURR0UGHS3544 CDClé44 CDC34%4 CDC3643 CDCI62D- ovoqos CDC69D3

CDC64¥ds CDC630w CLC664¥ DEC-PDRP1s GESG5 1341133 13Ml4sl I34lezs

TUIBMIBI2 1BM364 12M3064/48 15M3630/59 13M362/65 13M363/67 13 1Jo¢/9f
IBM373/145 1347494 1347545 1201725 1307094 RCA-SPECTRATI MCA/2-7
SPECTRA7Y UNIVAC-SDF UNIVACI1o5 UNIVACI1956-AS3EMBLER UNIVACL153-2X2C05

< e T R
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_ Plegse list all o5 tihe nronertiess, -
M ACCESS ACHIEVED ADDITIVE-MODEL ADJACENT ADJUSTED AGE AGGREGATED
‘ AG?EEM NT AIKEN \LGEJ?@Ip ALGOL ALGORITHM ALPHA ALPHARETIC

S, ALPHANUMIRIC ALTERVATIVE AMPLITODE AJQLOGJL ANALYSTS ANCGLE ANNTITY
(1|, ANOVA AWSYZIR APPROXIMATE ﬂDDvavlwﬁ1lou AREA ARCGUMENT ARITHMETIC ARRAY
A ARRIVAL ASCINSTIG ASSAY ASSSMSLE2 AS3061ATION ASSUMPTION ASYMMETRICAL

ASSYMPTOTICALLY-EFFICIENT ASYMPTOTICAL ASYMPTOTIC AUGMENTED-MATRIX
(" T AUTOCORRELATION AUTOCOVARIANCE AUTO-3PECTRA AVERACGE AXIS BAL BALANCED
‘ BALANCE-SHEET BANK SARTLETT BARTOS BAR-PLOT 3ASE-E 3ASE-14 BASE-
T BASHARIN B3ASIC SATCH 3AUMANN 3AYESIAN 5CD 23CDIC BZHAVIOR
- BESSEL-FUNCTION BE3T-FIT 3ETA BETAl BETA2 3BHAPKAR BIASED 3INARY
TTTBINOMIAL BIOASSAY SIOLOGICAL SI0MEDICAL 3IOSTATISTICAL 2I0UARTIMIN
BIRTH BISERIAL BIVARIATE 3LANK BLOCK 3LOCKED BLOCKSIZE 20AS 300KLE
(. T BODLEZAN-EXPRESSION 3DOLEZAN-SELECTIOV-0F-CASES 303GATTA 30UND
BRACKETING BRANCHING BRILLOUIN 320WN 3U220UGHS5593 3SINESS CAI
CALTOMP CALCULATION CALLING cAﬁﬁﬁTﬁﬁEfﬁESKﬁfEf??“iﬁﬁﬁﬁi??“FT%5"€Kéémm“'
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CDC3664-COMPASS CDC68%2 CDCS423 CDC658¢ CDC66YY CELL CELL-COUNT
(i TTCELL-SIZE CENSOREZD CENTERED CENTERING CENTRAL-LTWIT-THEZOREM CHANGE
CHARACTER CHARACTERISTIC CHECKER CHICHKING CHILTOM CHI=-30JARE
CIRCULAR-DISTRIZUTION CLASSIFICATION CLASSIFIZD CLASSRODM
{1 CLASSROOM-LEARNING-SITUATION CLASS-INTERVAL C-LEVEL CLIMATE Locdd
‘‘‘‘ CLUSTERING CO3VE3 COCHRANZ-ORCUTT CICHRAN CODE CODE-200:¢ cou_; IECK
CODING COEFFICIENT CO! NCZ COLUMN COM3INATION COMMODITY uothJ
1 COMMUNALITY COMPARISON COMPASS COMPLETZ COMPLEX CJ4R0N JEINT COMPOSITION
N COMPUTE? -PROBLEM-BOOKLET COYCEIPTUAL CONCORDAMCE CINDITIONED -
f TTTCONFIDENTE  CONFIGURATION CONFUSTION "CUNSTISTS uouQISTLJCY”P“uC1“AIWT"”””
CONSTRUUTION CONSJMPTION CONTINGENCY CONTINJITY CONTINUOUS CONTRAST
"CONTRIVED CONTROL COWVERSATIONAL CONVERSION COO0MZ3-M0Y RIC-3CALING
COORDINATE COPYING CORNELL CORRELATION COSINZ COST COUNTS COVARIANCE
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(' INSIGNIFICANT INTEGER INTEGRAL INTEGRATED INTERACTION INTERACTIVE
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‘v KITFER KOLMOGOR0OV uJOD?N’%ﬁbsxAL-quLIQ KRUSKAL-VALLIS-H
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{ENQA LAP

29

noeoen1ng

{(CFUNCTIUN CLOSER2A (wl W2) ,
(C AC {ENTRY CHE)) e

00o0Lu2nn
NA0CN300

(5C L2 (L

ABEL w2CH))

36000400

_Qﬂ  (LH AC (4 AC SURG)) 0CNCCsan
. (NR AC MASK) 20000600

y {(SLL AC (2)) £00CCT700
(LH AC3 (0 AC SORG)) 0CGereco

(N AC3 (NUMBER 1FFFX)) NOGCE9NC

(LA AC {4 AC SORG)) 0CTC1enD

(GO L1) gNCo1100

W2CH (LA AC3 (1)) 0001267

(S AC (ENTRY CHD)) SNQC1300

(SRL AC 1(2)) Q0001400

(STC _AC {(ENTRY TEMP 4)) 00001500

(LA AC (ENTRY TEMP 4)) QUGR1600

L1 (L ACT wWl) 00001700

(C AC2 (ENTRY CHEN) 000601800

(RC LQ (LABELL W1CH)) 0N001900

T (THTACE (& ACT SURGN 0002000

(NR ACT MASK)

00002100

(SLL ACD

(21)

COuo2200

{LH AC2 {2 AC3 SORG)) 0002390
(NTAC2 INUMBER T1FFF X)) )OGC2400
(LA ACZ (4 ACT SORG)) 0nCN2500
(G0 12) o Q0002600
WICH (LA AC2 (1)) C000270¢C

(S ACC (ENTRY CHOY)

{SRL ACO (2)) 30002900

(1. (STC ACE (ENTRY TFHP)) noaacar
i (LA ACT {ENTRY TEMP)) 200C3100
] L2 T(CRTAC? AC) 00063256
{6C LG (LABEL L3)) 0Cos330n

(LR ACZ AC3) J00C3473C

L3 (BCTR AC2 %) DCNN3530

(EX AC2 (ULAREL CLCI) 30503670

(BC L (LABEL W1)) 00003760

{(BC G (LABEL wW2)) 30003873¢C
(BCTR AC3 () QDCC390G

{CR AC2 AC3) 0CCC40nG

(BC GQ (LABEL %2)) 00904100

Wl (L AC WD) J00C 4200

(G0 ouT) 26004300

CLC (CLC o (¢ ACTY (o ACN) Q0004400

W2 (L AC W2) oO0C4507

Ut N GOD04eD 0

DEF INE oduC 4700
({{SORT {LAMBDA (L) QOUC4aDC
{(PROG (HERE TEMP FLAG) 00004900

(COND ((LCSSP (LENCTH LY 27 (RETURN L)) 00Cos00n

{SETGQ FLAG 1) - 20005104

{SETQO € (CONS ~IL N 3 [LCY5200

A (COND ({EQ FLAG NIL) (RETURN (CDR L)))) 200C5307

{SETG HERE L) 0005400

T

(SETQ F

LAC NIL)

CHOUSETY TEMP (CADR HEFPED)
(COND ((EQ TEMP (CLOSER2A TEMP (CADDR HERE)))

(GO C)))

fCIC5500

DLEC56710

005L5TNG

(SETw TEMP (CDR HEREN

(FPLACD

HERE {(CDR TEMP))

SRLTETT
00N059T 0

(RPLACD

TEMP (CDDR HERE))

aecgeran
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~ (RPLACH (CDR HERE) TEMP) 00366100

T " {SETG FLAG 1) 000C6270
B C (SFETQ HERE (CDR HERE)}) 00006320
B (COND ((NOT {NULL (CDDR HERE1)) (GO B))) 00006422
(' {GD _A)))))) 0006502
“ DEFINE 0000660C

" (((MAKFATOM (LAMBDA (L) 001706700
(BLOCK ((RLINE o 124) DON06RID

{NEXTCH o 1240 5006900

((CURCOLR o 124) 1) 050607050
((LASTCOL? o 124) (ADDSMALL (LENGTH L) 1))) N 000GT1IN

(SETQ (RLINE o 124) 00007200
L{GETARFAY o 122) (GEXP STRING) (LASTCOLR o 124) NIL)) 00007320

- (FOP T EQ 1 C IN LU DO ((SETC o 1227 (RUINE . 124) 1 C)) 60C 7430
((SETC o 122) (FLINE o 124) (LASTCOLR o 124) *SPACE*) 00007527

(RETURH (RATOM)) 1)) ocn 1 760¢C

CSET (LETTERS (A B CDEFGHIJKLMNOPQRSTUVWXYZ)) 00007760
EVAL ((CSCTG LETTERS (CONS #*MINUS* (CONS *SLASH¥ LETTERS)))) CCCT7850
CSET (DIGITS ($5$7% $3515 $$32% $3$3% $$54% $$55% i$$é§“$§§1§m§§§§§m;m“§33079M.
T $5%93%)) 0C0080N0

CSET (=QMARK™® ?)

O0CCRIND

CSET (*EXMARK )
CSET (x3DOTS*

0.')

EVAL ((CSETQ ENDS (LIST ®QMARK® *EXMARKX xDOT*)))

200QC82070
20ACR3NN

007208400

NEFINE ' e o 00008570
(((TOLP (LAMBDA NIL (GREATERP (CURCOLR o 124) {LASTCOLR o 12a))0 )N N00I86 D0
DEFINE 00008707

(({ENDSENTENCE (LAMBDA NIL (PROG (C) CCOO88nD

e ACOND ({EOLP) {(RETURN NILJ) e Q600e9n0
& ((EQ (SETO C (READCH)) =SPACE=) (GO A)) el lile

N (T (RETURN (LIST C)))) B B B _000CS10N

. A (COND ((EOLP) (RETURN NIL))) DOT09200
(COND ((ED (SET3 C (READCH)) *SPACEX) (6O A)) 06009300

(T (RETURN (LIST C %SPACE=®))))))1)) 00006400

~ DEFINE - e _ 0000%50¢
(({CONREAD (LAMEDA NIL (PRUOG {ANS TEMP) 00009690
CLEAR (TERFAD) QONNSTOS

T ZIP {COND ((FG (CAR {SETQ ANS (LIST (READCHYI)) *SPACEx*) T ncocasne

{GC Z1IP))) 0eon99n G

(GO R) G0S1CCo0

A_(COND ({EOLP) {SETQ ANS (CONS *SPACE* ANS1))) mg@?lﬁléﬂ

C (SETQ ANS (CONS (READCH) ANS)) 0NC1C200

L B {COND ((MEMBER (CAR ANS) ENDS) aﬂﬂlrsnf

{COND B ‘ o o oaLC400.

((GR (NULL (SETQ TEMP (ENDSENTENCE))) ﬂCslfS]%

(NOT (EQ {CAR ANS) *D0Tx))) 00010600

(RETURMN {REVERSE ANS))) 00U1INTOC

(T (PROGN (SETQ ANS {(APOEND TEMP ANS)) (GO £1)1))) Goc1sa0c

__ {(AND (EG (CAR ANS) *MINUS*) (EOLP)) 051090
{PROGN (SETQ ANS (CDR ANS))Y {60 Ci)) 200110°¢

{LAND (EQ (CAR ANS) *SPACEX*) (EQ (CADR ANS) *SPACE*))

oecnl111o0

{SETY ANS {CDX ANSI )

({EC {CAR ANS) (WUOTE :)) (KPLACA ANS (READ))))

LGN AN )
-~ DEFINE

coo11200
200113772

O0N11400

00011504

( CU{{SCANNER (LAMRDA (S) o - TAAn1167
o (PROG (ANS TEMP) NBC1175"
. A (COND ((MULL S) (RPETURN [REVERSE ANSTIN 50011820
{SETQ TEMP S) nen11eN.

B {COND ((MEMBER (CAR S)Y LETTERS)

0ca12tan
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‘ (SETQ ANS (CUNS (PRJOG (HERE) GO0121%0
N Ll (COND 00012200
{{OR (MEMBFR (CAMR S) LETTERS) 20012307
' (MEMRER (CADR S) DIGITS) oCcCl249C
_if\ (AND (EQ (CADR S) *DOT*) (CDDR S))) ¢01250N0
N {PRUGN (SETQ S (CDR S)) (GO L1)))) 00012607
(SETQ HERF S) 0001270¢C
(SETQ S (CDR S)) 00012897
(RPLACD HERE NIL) 00012930
(RETURN {(COMPRESS TEMP))) DQG13CNE
ANS))) 0c13100
({MEMRER (CAR S) DIGITS) D0013220C
(SELECT (PROG (HERE) ncq133oo
N1 (COND ((MEMBER {(CADR S) DIGITS) 00013450
(PROGN (SETG S {COR _S)) (6O N1Y)) 00013550
{{MEMEER (CADR S) LETTERS) 0CO13650
(PROGN (SETQ S (CNR S)) (RETURN 2))) n001a7vc
((EQ (CADR S) =DOTX) JL1a8”“
(COND ((NULL (CDULR $)) ”0¢130
(PROCN (SETQ HERE S) 00@14000
(SETQ S NIL) 200141407
(RPLACD HFRFE NID) oGC14200
(SETQ ANS (CONS *D0OT# (CONS (MAKEATOM TEMP) ANS))) NND14320
(RETURN ™Y } o o CON14400
((MEMBER (CADR (SETQ S (CDR S))) DIGITS) B0C1453C
(PROGN (SFTQ ANS (CONS (PROG (HERE) - N0014600
N2 {COND ((MEMBER (CADR (SETQ S (CDR S})) DIGITS) 20014700
(GO N2))) NT01484¢C
« (SETQ HERE S) 0001¢95¢
(t (SETQ S {CDR S} Q0015008
N {RPLACD HERE NIL) 00015100
. (RETURN {MAKEATOM TEMPY ) COn1s5290
ANS ) ) 0nn15300¢
(EETURN T 1) 00015457
(T (PROGN (SETQ HERE S) £ON15500
(SETQ S (CDR $1) NoC15600
{PPLACD HERE NIL) 00015700
{SETQ ANS (CONS (MAKEATOM TEMP)Y) ANS)) NONLIGENC
(RETURN 0))))) 000159370
(T {PROGN (SFTQ HERE ) 00016000
(SETQ S (CDR S)) o0016100
(RPLACD HERE NIL) 00016200
({ SETQ ANS (CUNS (MAKEATOM TEMP) ANS)) 00016200
{(RETURN 2300 )) 00016400
{2 (50 3)) GGGI&SGC
MTL)) 001660
({EQ (CAR S) =SPACE%) {SETQ S {CDR SJ3)) 0“J167w“
{({EQ (CAR S) %D0T=) TD0N16800
{COND ({NULL {CDR S)) NAN1A900
(PROGN (SETQ ANS {CONS =DOT* ANS))Y (SETQ S NILYY) AOL1ITON.
({MEMBER (CADR S) DIGITS) ‘ one171oC
(SETG ANS (CONS {PROG (HERE) DCi1720¢C
~ D1 (COND ((MEMBER {CADR S) DIGITS) 2017300
{PROGN (SETQ S (COR S1) (Go o1 DOGLIT4CS
. (SETQ HERF S) GOO17500
\ {SETQ@ S (CDR SN 0on17600C
h (PPLACD HERE NIL) NOSLTTON

(RETURN (MAKEATOM (CONS (CAR DIGITS)

ANS)))

TEMP)Y)))

30017800
0DC1790¢

({EQ

(CADR §) #D0T¥)

00018000
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{COND ((NULL (CDDR S)) e ___nocl8lld
{PROGN (SETQ ANS (CONS *DOT* ANS)) (SETQ S NIL))) 50C1820¢
{ {(EQ (CADDR S) %DOTx) _ L O0CLR3%C
' TT(PRNGN (SETw ANS (CUNS =3D0TS* ANS)) (SETQ S (CDDDR $)))) 30018400
_ﬁqf (T (PRUGN (SETY ANS (CONS *DOT* ANS)) (SETO S (COR _S)))))) 20018527
) (T (PROGN (SETG ANS (CUNS =DOT# ANS)) (SETQ S (CDR $))))i)) QOGLE61N
' (T _(PROGN (SETQ ANS {(CONS (CAR S) ANS)) (SETQ S (CDR S))))) "“000187"
(GO AV )) 0001882
DEF INF 000189"‘
(CINCDR (LAMBDA (L N) 00019500
 {PROG_NII A (COND_((LESSP N 1) (RETURN L))} 0001010*
(SETO L (CDR L)) 000192
 (SETQ N {SU31 N)) ' 0001930f
o (GO ANV 60619470
DEFINE _ | ' £0n19500
T{LUNIONT (L AMBDA (L1 L2) A 0001960CC
(PROG NIL (SETQ L1 (NCONC L1 L2}) - 00019700
(SETQ L2 NIL) npn198nt
A (COND _{{NULL L1) (RETURN (DREVERSE L2))) ‘ 0021997¢C
({MEMP (CAR L1) (CDR L1)) NIL)Y ﬁOO?Onwd
(T (SETO L2 {CONS (CAR L1) L2)))) ‘ o
(SETQ L1 (CHR LI)) o
{60 AN o
DEFINE o}
(LLCOPYL (LAMBDA (L) o
{(PROG (CL) - 01
A (COND ({NULL L) (RETURN {DREVERSE CL)))) 0
{(SETO CL (CONS (CAR L) CL)) s}
{SETQ L (CDR L)) ol
@\; (GO AN o1 oo
L DEFINE ) - o . oo02110¢
C (U(INTERSCCTIONL (LAMBDA (L1 L2) ‘ poon21200
(PROG (L>) o 00021303
A (COND ((NULL L1) (RFTURN (DREVERSE L3))) 60C21450
{{AND (MEMB (CAR L1) L2) INDT (MEMB (CAR L1} L3))) ) ceQ215°¢C
(SETQ L3 (CONS {CAR L1) L3)))) 00021620
{SETQ L1 (CDR L1)) 00021790
(GO AN T - 500218720
DEFINF oCe21900
{(UUNLIST (LAMBDA (F) ek leV b tisle
(COND ({ATOM F) (LIST E)) , 206022120
(T (PROG {(X (LIST NIL))) ) T pgcze2cC
BACK (COND ((ATOM E) (RETURN (CAR K))1)) ONn22300
(SEFTG K (LCONC (UNLIST (CAR E}) K)) 20022457
{SETQ F {(CDR E)) Q0022504
{GO BACKIIN) ) Y) 5Ch22600
(ENQR SPECIAL GHO22700
((SENT PUTS 0OBJ NEG ATT GRP OFF TEMP ABSFILE RESULT ERRORS)) , o0Co22800
_ CSET (STOPPERS (FAST DOCUMENTED SYSTEM SYSTEMS REDISTRIBUTABLE 000229¢
TTMANAGEMENT MODULARIZED WHERE TOPIC TOPICS DOCUMENTATION SOURCE 405230
1 DlSTQiﬁUTQMWQ;Szgrﬁgj 5 DISTRIBUTES EXAMPLE EXAMPLES CORE BIG 0062310
SUSRNUTINE SUDRCUTINE RE GREATER LESS)) 052328
CSET (%LDCKERS (ONLY THIS PERCENT $3%%+% # % * 3 o 3@ 5 o)) nQn233nn
Ty RS AR AR a B SO
. ({CSETD BLOCKERS {CONS *PERCENT* (CONS *LBRAC* (CUNS *RBRAC*'BLOCKERS) )OO 2350
URRE ) CaNGs23600

_CSET (ON T)

« CSET (CONTINUE 5) . !
CSEY (MW“C 272) “01“239“”"
TCSET (WORDS (WHAT TELL MANY THEY THESE YOU PROGRAMS ABSTRACT HELP 0ag24coo
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DATABASE OTHERS OR AND NOR ALL SOME ANY NO NNT NON 2 o)) N00241C00
TTTTEVAL ((CSETQ WORDS (CONS *DOT* WORDS))) ' cec242nC
NEFINF (((EXUR (LAMADA (X Y) (OR (AND X (NOT Y)) (AND (NOT X} Y)))))) 20024320
JTDEFINE 00024400

| LLLCAN (LAmDA NIL (PRINL {GEXP (YOU MAY ASK QUESTIONS CONCERNING 00024590
-b TKEVWORDSy LANGUAGES, MANUFACTURERS, AND CGMPUTERS ASSOCIATED 24670
. WITH STORED PROGRAMS, PLEASE KEEP YOUR QUERIES SHNRT AND 00024700
STMPLE. IF YOU AFE NOT SURE OF A CERTAIN KEYWORD-- ASK BEFORE 00024830

YOU USE IT. THE DATARASE IS LARGE SO _WATCH_YOUR USE OF THE WORD 20024970
WALL",. THE NUAPE® OF ITEMS PRINTED WITH WHORE?W AND WCONTINUE?"™ 0032500¢

MAY BE CHANGED BY TYPING MMORE=N." OR "CONTINUE=N." WHERE N IS 20C25120

A POSITIVE INTEGERG))I)))) ndg252n¢C

DEFINE D0025345310
(((KICK (ULAMSDA (1T ' ' : NOD25400

_ (PROG (ITT ITTT FLAG) : 00025520
(COND ((AND (CDR IT) (EQ (CADR IT) (QUOTE :))) {SETQ FLAG T))) 30025600

A (COND - 00G2579¢
{(GREATERP (LENGTH IT) (COND (FLAG {(PLUS 2 MORE)) (T MGRE))) 0002587306

(GO B))) $0025950

(PRINL IT) 00026000
(RETURN) 20N26100

B {SETO IT7T (NCDR IT {COND (FLAG (PROGN (SETQ FLAG NIL) AGO2Ee200

{ADD1 MORF))) Q0N26300

{7 (SURT MORENIN 00026420

(SETQ ITTT (CDR ITT)) 50026500
(RPLACD ITT NIL)Y 300626600

(PRINL IT) 20026700

(RPLACD 17T ITTT) DDC26877

R (COND [ (NULL (QUSER {QUOTE MORE?) T)) {RETURN))) QN02690C
oy (SETQ 1T I7TT) o A0G27C07C
L) (G A))I))) 36027100
. DEFINE JE027200
({(ACHECK (LAMEDA NIL {PRDG ({ATTX ATT) (NEGX NEG) INT) QCo27300
(SET0 INT UGETEROD (CAR ATTXO)) 00827400

{COND ({CAR NEGX) (SETQ INT (DELETEL INT (COPY1 DBJECTS)I))) ING27500

A (SETC ATTX (CDOR ATTX)) 30027600

(SETQ NEGX (CDR NEGX)) nns27700

{COND ((NGUL ATTX) ({RETURN INTI)) Q0N27800

(SETQ INT (INTERSECTIONL INT (COND ({(CAR NECX) NG027900
(DELETEL (GETPROPT(IEARTATTX)) {COPY1 OBJECTS))) ; ATO28CN Y

(T {GETPROP (CAR ATTX)))))) con281n0

(GO A1) AGo28250

DEFINE 20028300
({{TCHECK (LAMRDA NIUL (PROG ((ATTX ATT) (NEGX NEG) UN) NOG2 8400

A {(COND ((NULL ATTX) (FETURN UNI)) 00028570

{SETC UN (UONTONT UN(TGND (TCAR NEGX) NEOZ860G0
{(DELETEL (GETPROP (CAR ATTX)) {(COPY1 DNBJECTSH)) DBU28T5C

(T (GETPRUOP (CAR ATTXI) ) 20028800
(SETQ ATTX (CDR ATTX))
{SETQ NEGX (CDR NEGX))
{GO A))))))
DEFINE
(({ SENTENCE (LAMBDA (WORD
(COND ((NOMTERP WORD) (PRINU (GEXP 17 (V. WORDY W IGNUREDG)) )

I
SO029400

. ((’D (MF'b WORD CBJIECTS) ' GGG29507%

(;_*”*—“_ {MEMB HWORD WORDS) S06029600

{MEMD WORD GROUPS) : ICT29700

- ‘ I%LM"“. WOFD KEYwWRDS) ) 304 ‘ZK’BJV‘
(AND (MEMB WORD MANS) {(SETPROP (QUOTE MANS) T1)) 00029970

{AND {HERD WORD AUTHORSY (SETPROP {QUOTE AUTHORSY T)) nhﬂ3u317
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_CUISHOVEABS (LAMBDA (L)

(PRINL (GEXP (ABSTRALTS ‘NGT AVAILAGLE-= ASK FOR KEYWORDSG )N

(AND (SETQ TEMP {MEMP WORD SYNLIST)) . 0OB301a¢0
(SETQ WORD (GETPROP {(CAR TEMPI)))) 000302450
- (SETQ SENT (CONS WGORD SENT))) 20030300
. ({NODEP WORD) (EVAL WORD)) 00930400
£ LT NIL)DDY) 00030530
' DEFINE 3030600
© (({(EXTGRP (LAMBDA {WQORD) e ,u?003v7‘0
{COND ((MEMB WORD GROUPS) (SETQ GRP (CONS WORD GRPIIY (T NILI)ID))) €O03CaL0
DEFINE __0003060°C
{({FXTOBJ (LAMBDA {WORD) 00C3109¢
. (COND ((MEMP? WORD CBJECTS) (SETQ 0BJ (CCNS WORD 08J))) (T NIL))I))IIIOND231100
DEFINE n00312900
LUCEXTATR (LAMBDA (S) 00031300
) {PROG NIL A (COGND ({NULL S) (ReTURNY) 000314C0
{{NOT (MEMB (CAR S) KEYWNRDS)) (GG B))) 00031570
{SETQ ATT (CONS (CAR S) ATT)) 000316C0
{SETQ NEG (CONS NIL NEG)) 0031778
{SETQ S (ChR S)) 00031800
{COND ({NULL S) (RETURN)) o - 00031940
({OF (EC (CAR S) (QUCTE NDT)) (EQ (CAR S) (QUOTE NONY))Y 7 gon3z2can
(RPLACA NEG T)) 0C032100
(T (GO A))) 00o3220¢C
) B (SETQ S (CDR S)) 06032320
(GO AN h B 0032400
____ DEFINE . 20053257¢
(({GRPPUT (LAMBDA (ANSLIST OPTION) 3032600
{PROG (IT M) NC032776
{COND ({NDT (EQ 1 (LENGTH ANSLIST))) (GO AN 000328090
oo ASETO IT {GETTHEM (CAR ANSLIST) (NOT (FQ 2 OPTION)))) _ 6003268952
a (COND ((EQ 3 OPTION) {(PRAOGN (PRINL (LENGTH IT)) (RETURN))) BIshEEIh I
s ((NULL TT) (SETQ 1T (GEXP (NONE STORED))))) _ 90n33170
N {COND ({EQ 0 OPTICN) (KICK IT)) (T (PRINL IT))) ‘D0O033270
{RETURN) ANG3I33ING
A (SETQ M CONTINULD) 20033407
8 (COND ((GREATERP M ©) NIL) 0003350
({QUSER (QUUTE CONTINUE?I T) (GO A)) 00033600
(T (RETURN))) 20033740
(SETQ IT (CGETTHEM (CAR ANSLIST) (NOT (EQ 2 OPTION)Y)) “ﬁb:3386 “
{COND_((FQ 3 OPTION) (SETQ IT (LIST (LENGTH 1T)))) 4
({NULL I7) (SETQ IT (GEXP (NONE STAOREDLIN) oL
L o (SETQ IT (CONS {CAR ANSLIST) (CANS (QUATE :) 1T))) 9033410m
(COND ((EQ 2 OPTIGN) (KICK IT)) (T (PRINL ITH)) 00034220
~ {COND {{NULL {SETQ ANSLIST (COR ANMNSLIST))) (RETURN)Y) 02034397
{SETQ M (SUBL ™)) . ' - 00034400
{ GO R))’))) OCH34500
DFF INE 00034600
{{{GETTHEM (LAMBDA (C S) 00034770
{PROG ({GX GRPY PUTS GXX) J"‘?QSJ.‘
A (COND ((NULL GX) (C0 C))) 00034900
(SETH GXX (CAR 1X))’“ ‘ 0NN35000
3 (COND ((MEMB C {(GETPROP (CAR GXX))) 00035130
{SETQ PUTS (CONS (CAR GxXX) PUTSYI))) 00628254
. ASFTQ GXX {LDR 6XX)) ) NONR5320
(COND (GXX (57T R))) ) 000354700
e (SETQ GX (CDR GX)) S £Os355%0
(. (CON ((OR S (LFSSP (LENGTH PUTS) 2)) (GO A))) ’ i T LA038670
e C (RETURN {DREVERSE PUTS))))))) 00335750
* DEFINE 35807




__DEFINE I _“_ 0003619C
T(UCCONTROLU (LAMRDA NTL (PROG (ERM) 00136230
(PRINL (GEXP (FNQUIRE: ENGLISH QUESTION INTERPRETATION AND N0C36300

- RESPONSFS))) 00036473
__Q\f APRINL (GFXP (DATABASE: COMPUTER PRUGRAMS.))) 00536500
(SETQ (SYMSWITCH o 124) (SETQ RESULT NIL)) 00036600

‘ A (SETQ SENT (SETQ 0BJ (SETQ NEG (SETQ ATT (SETQ GRP NIL))))) 00036700
TRY (TRY ERM B (ENQUIRE)) - 00636820

(GO A) N0036920

B (COND (ERRORS (PRINT ERM))) 00037000

(PRINL {QUGTE 2227?)) 00037100

(GO Ay 00037230

(ENQC EVAL 200373246
T {(CSETQ ANAMESSEGE (GEXP (ANAPHORIC REFERENCE WORDS $$al(THEY,a THEM,  AD2374A°7%

$520ETCe ) 3 CAN CONLY REFER TO OBJECTS $4$2(PROGRAMD $$aNAMES)a IN THE 0203759¢

DATABASEL)) ) )
DEFINE

00037650
00037707

((CENQUIRE (LAMEDA NIL (PROG (BS SENTL ANS ANSL ANS3 A C N TH W L D TL

O LL Q)

20037850
c0o3792¢0

(SETQ SENTL (SCANNER (CONREADYT)

(COND ((AND (EQ {(LENGTH SENT1) 4) (EQ {(CADR SENT1) (QUOTE =

(PRGGN (CSET {CAR SENTI) ((EVAL o+ 122) (CALDR SENTIYY)
(PRINL (QUOTE SET.))

{RETUKNID)
{{SETQ TEMP [INTFRSECTIONL SENT1 BLOCKERS))

{PROGN (PRINL (GEXP (" (V. TEMP) " TLLEGAL.))) (SETQ BS T1))

2003802C
00238122

6303836_

T0083847C
00038500

2240386006

{COND ({SETD TEMP (INTERSECTICONL SENT1 STOPPERS)) NNN3BTIC
(PROGN (PRINL (GEXP (NO INFORMATION ON " (V. TEMP) GO03883C

" IN DATABASEL))) 00038920
(W' (SETQ 8S 1)1 Tg00390an
@ {COND (BS (GO RETURN)) 00035140
. ({McMB (OUOTE GODDBYEY SENTL) 0039257
{(PROGN {(PRINL (GEXP {SEE YOU SOUNe))) 00039300
{CODE (SvC ™)) 00035477

{PRINL {GFXP (HFLLO AGAIN.))) 00039500
(RETURN Y)Y~ 20039670

((OR (EQUAL SENT1 (QUOTF (2))) NO0RGTLC
(MEMB (QUOTE USFR) SENTID) 30039830

{MEMB (QUOTE HELP) SENT1)) 00039971

{(PROGN (CAN) (GC RETIV)) 0004 Caa

(MAPCAR SENTI (FUNCTION SENTENCE)) 00040100
, (SETQ SENT (CDR SENTY 2004270
" (COND {{NULL SENT) (GO FAIL))) NOO40300
{SFETQ SENT (INTERSECTIONT SENT SENTY) 04t 4anc

{COND ((MEMB (QUOTE DATARASE) SENT) (SETQ D T))) DOC&N52¢
(COND (TAND (NOT OV (SETY TEAP (MEMB TQUOTE YOUT SENTY T 0TGN

{RPLACA TEMP (QUOTE ENGUIRF)))) QCL4CTIC

{COND ((MEMA {QUOTE WHATY SENTY (SETQ W 1) 30040850

(COND ((MEMB (QUOTE TELL) SENT) NO04L9DD

(COND {Ww (G0 SIMPLIFYYY (T (SETQ W (SETQ TL Tynn) ATCG100T

(COND ((MENMB (QUDTE MANY) SENT) 00C41130
(COND (W (GO SIHPLIFYIY (T {SETQ W 200N ao041270

{COND ({MEMBR (QUQOTE THEY) SENT) (SETQ TH 1)) 00041330
(COND MEVMB (QUOTE THESFEY SENTY (SETG TH 20 i nCo4140D

. (COND {{#EMR (GUNTE PRDGEAMS) SENT) (SETQ C T))) 50741527
w(w S ACOND {IMEMS (DQUOTE ARSTRALTY SENTY {SETR A 1TYyyYy 0041600
. {COND ((MEM3 (QUOTE OTHERS) SENT) (SETQ C T))) o
e (COND (TR (QUCTE ORY SENTY (SEYT TN o

(COND {{MFMB (QUOTE AND) SENT) 0004192

(COND (L (60 SIMPLIEYIY (T (SETT L 2171)7)

GO042000




Iif.“.”.. - . 36
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~ ICOND ((KEMB (QUOTE NOR) SENT) 3 S 090421na
T (COND (L (6O SIMPLIFY)) (T (SETQ L 3))1))) ' 0004220

(COND ({MEMR (ggglg_gLL) SENT) {SETQ Q 1)) 00“423@“M

. (COND ( (MEHB (QUOTE ANY) SENT) ﬂ0042400
_,ﬁ\f (COND (Q (50 SIMPLIFY)) (T (SETQ Q 2))1))) Q0042500
"L (COND ((MEMR (QUDTE SOME) SENT) N004260 o
. (COND (Q (G0 SIMPLIFY)) (T (SETQ 0 3))))) 00C42700
(COND ({(MEMB (QUOTF NO) SENT) 00042830

(COND (Q (60 SIMPLIFY)) (T (SETQ Q 41)))) 50042920

(COND ((MEMB (QUODTE WNOT) SENT) (SETQ N T))) 60043000

{(MAPCAR SENT (FUNCTION EXTOBJ)) . 00043100

(MAPCAR SENT (FUNCTION EXTGRP)Y) 0004320¢

(EXTATR SENT) 00243390

(COND ({AND GRP A) (GO SIMPLIFY)) D0C4345C
(GRP_(SETQ GRP (MAPCAR GRP {FUNCTION (EVAL . 122)))))) 00043500

PRUCESS (COND ((AND (Ew 2 TH) (FQ 1 (LENGTH RESULT))) CCl43600

(SETQ TH 1))) o L B - 0004370C

(CCOND (O (COND (DBJ (SETQ ANS (DELETEL 0OBJ (COPY1 OBJECTS)))) 06043870

,,,,, (RESULT (SETQ ANS {(DELETEL (LAST RESULT) (CCPY1l OB8JECTS)))) 00043900

(T (G0 FalLI)) - ~JC04400D

(OBJ (SFTQ ANS 0BJ)) 00044170

((EC 1 TH) 00C442n0

(COND ({NULL RESULT) (GO ANAFAIL)) A0DL4BN0

(V7 (SETQ ANS (€OPYL (LAST RESULTIII) ) T 0N04440C

((eEQq 2. ™H» : N0044570

(COND ((MULL RESULTY (GO ANAEAILY) 00044600

(T (SETQ ANS {(COPY1 (CAR RESULT)))I ) 00044700

{C (SETQ ANS (COPY1 ORJECTSI)I)) 00044800

(COND (ANS (GO P2)) ] 00044970

A (ATT (GO P1)) 00045000
L) ((NULL 68P) (6O PO.E)) 00045100
T ((EQ 2 W) (PKINL {MAPCAR GRP (FUNCTION LENGTHII)) 00045200

) C(NULL W) 00045300
{COND ({NOT (FQ 1 (LENGTH GRP))) (GO SIMPLIFY)) AN045400

(T (PRINL (COND ((EQC 2 Q) (QUDTE YESe)) {T (QUOTE NOG)I))))) DON4G5550

{{OK (NULL 2) (50 2 Q) {£Q 3 Q)) (MAPCAR GRP (FUNCTION KICK))) 00045620

((EQ 1 Q) (MAPCAR GRP (FUNCTION PRINL))) N0N45T20

(T (60 FAILIYY - 00045820

{GO RET) 800459730

PN.5 (COND {((GCR A (NULL D)) (GOJ FAIL)) 000460307

) ((EQ 2 W) (PRINL [QUCTE LDTS.))) 00046100
((EQ 1 w) (CANY) ANC46200

(T (6D FAIL))) DON4632N

(GO RET) - 00046405

P1 (COND (GRP (PROGN (PRINL (COND {(MEMB (CAR ATT) (CAR GRP)) 09046500

{(QUOTE YES.)) fC046600

(T {QUCTE NOL))) 046730
(GO RET))) : 00046800

- ({NULL A)Y (6D FAIL))) 0246900
{SETQ ANS (COPY1 0DBJECTS)) 00047070

{GO P4) N - N004T7100
P2 (COND (ATT (GG P4)) GCo41200

o C{GRP (GO P3)) 00047300
{A (SHOVEABS ANS)) 90247400

o {(EQ 2 W) (Eﬁiﬁk_igﬁﬁﬁfHﬁQNS)))“ O0347570C
O ((EQ 1 W) R 0nn4TeGD
T {COND {(PULL &) OO04&TTINT
. TT(CNND {{AND (LFSSP (LENGTH ANSY %) {0RTTU D)) SORGTRIC

{SHOVEABS ANS))

0004790¢C

{T (KICK ANS)I))

00548000
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RET (SETQ RESULT NIL)

{ons36a0

(GO

RETURND

30054000

((FR 1 Q) (PRINL ANS)) n0OC48100

({(Eq 3 Q) 20048200

(PRINL (COND ({EQ 1 (LENGTH ANS)) 00C4B350

.. (GEXP ((Vs (CAR ANS)) (IS THE ONLY ONE<)) ) 00048400
~$W“ ({EQ 2 (LENGTH ANS)) : n004357C
i (GEXP ((Ve (CAR ANS)) 00048650

. AND (Ve (CADR ANS)) 06048700
(ARE THE ONLY ONESI)) 00046820

{T (SETQ ANS {LIST {CAR ANS) (CADR ANS))))))) D0048910

((EQ 2 Q) (PRINL (SETG ANS (LAST ANSITI) N0C4909¢C

(T (PRINL (QUOTE 222))))) 60049100

(T (PRINL {(COND ((EQ (LENGTH ANS) (LENGTH DOBJECTS)) 0004920C

(COND ((OR (EQ 2 Q) {(EQ 3 Q)) (QUOTE YES.)) 00049300

- {T (QUCTE NOWYV)YY 0004947 ¢C
({FQ 1 1) (GEXP (PLEASE SPLIT YDOUR REQUESTS.))) N004950¢C

{C (COMD (N (QUOTE WNCe)) (T (QUOTE YES.1I)) DG04960C

(T (QUOTE 222)))1))) 00049720

(GO RETL) 0004982C

P3 {COND (W (GRPPUT ANS (COND ((EQ 1 W) 00049900
COHCOND (o {EQ 2 8V (s 3 QN 2y ((Eg T oy 1y (T am N0N500T 0

{T 3)))) ehaTel Yo Reke

(T (PRINL (QUOTE NOTIN onlenony

(GO RET1) 00050300

P4 (CUND ({AND (FQ Y (LENGTH ATTYY (EQ T Uy (GO FAILD) CC050470

((EQ 1 L) {(SFTQ LL TN DOOSC500

"""" ((EQ 3 L)y NOISL6LD
{SETQ NEG {MAPCAR NEG (FUNCTION {(LAMBDA {X) (NOT X))))))) AGO50700

(COND ((MEMB T NEG) (PRINL-{GEXP {ONE MOMENT PLEASEZITYI) J6T50830

(SETQ ANS]1 (INTERSECTIONL ANS (COND (LL (OCHECK)) (T {ACHECK))))) 223587520

n (SETO ANS3 (COND (ANST ANST) (T ANSIY) - 0051000
Wl (COND ((EQ 1 TH) SU051190
T TT(COND (B (LENGTH RESULTY 20 (RPLACA RESULT ANS3T) aCos1200
' (T (SETQ RESULT (CONS ANS3 RESULTI)))) 00051300
(T (SETQ RESULT (LISTANSZY YN ROOS1450

{COND (GPP (GO P5)) 00051520

(A (SHOVEABS ANSI)) 20051600

({EQ 1 W) R 00051740

(COND ((NULL ANST) (PRINL {GEXP (THERE ARE NONEJIN) 00N5180¢

) ((EQ 1 Q) {(PRINL ANS1)) 00051970
(7 (KICK ANSTIIY) 2005200¢

({EQ 2 W) (PRINL (LENGTH ANS1))) NaCs521040

{T (PRINL (COND ((OR (FQ 2 Q) (Eqd 23 0N CCos2290

{COND (ANS1 (QUDTE YESL)) (T (QUOTE NU.)))) NGO52300

(TEQ (LENGTH ANS1Y (LENGTH ANS)Y (QUOTE YES.Y) 0082400

(T (QUOTE NOW)1I))) 20252570
{GO RETURN) LR LY IS I

PS5 (COND (ANS1 (GRPPUT ANS1 (COND ({OR (NULL W) (EQ 2 W)) 3) OGN52700

((OR {FQ 2 9)Y (EQ 201 ) ‘ 0005280 ¢

{({CQ 1 Q) 1) 00C52950

(7T 51} 00053000

(T (PRINL {GEXP (NO SUCH $$aPROGKAM(S)ea))))) 0nCs531340

(GO RETURN) 005532070

~ SIMPLIFY (PRINL {GEXP {PLEASE SIMPLIFY YOQOUR QUESTIGN.))) 00053350
(GO RETURNY 2005340

o FATL {(PRINL (QUODTE 27272)) 26253500
(ﬁ“”“‘“?ﬁg“ﬁ?TUﬁﬁ) HoNs3867 0
= AMAFATL (PP INL ANAMESSAGE) DON637I0
. (G RETUEN ADO53RDE
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 RFT1 (SETQ RESULT (LIST ANS)) _RGO541NC

) RETURN (RETURNIDIIIIY) 00054200

(ENQD SPECIAL ((KEYWNRDS 0OBJECTS GROUPS SYNLIST)) 00054300

¢ DEFINE (((CONS= (LAMBDA (L) (CONS *MINUS* L))))) C0054400

_(‘m DEF INE 0GN54500

} (((Aromng {LAMBDA (L) AC054600

* (COND ' ({ATOM L) L) B o 00054700

(T (COMPRZSS (CDR (UNLIST (MAPCAR (MAPCAR L (FUNCTION EXPLODE)) Q0C54800

(FUNCTION CONS=)))))3)1)))) 10054900

DEFINE norsaﬁﬂ"
VL ((DRGEN (LAMBDA (Q) _0205510L

{PRDG {IT WORD ITEM X NAMES (COUNT 92)) own552”r

(OPEN1 0) 00G553090

(SETQ 1T (RDS (CAR Q)I)) - AN055470

Z (COND_((FQ (SETQ X {(READ)) (QUOTE F0OT)) (GO W))) 00055500

[SETQ NAMES {CONS X NAMES)) : 90055600

(G0 7) 0N055720

W {SETQ NAMES (DRFVEKSE NAMES)) £0055800

(SETQ WORD {READ)) 0C055927%

- A (SETQ COUNT [ADDL COUNT)) 00056000

{COND ((LESSP COUNT 1460) (60 AA))) 00056100

(PRINT *=MINUSX) 00056230

{SETQ COUNT 7)) : 20056300

AA (COND ((EQ WORD (QUCTE ECF))Y (GO [N 00056400

(SETQ WORU. (ATOMIZE (CAR WORD))) 00056500

(SETQ KFYWORDS {CONS WORD KEYWORDS)) Q0056600

{SETQ ITEM (READ)) 00056700

B (COND ({0R (MULL ITEM) (NULL (CAR ITEM)Y) (GO C)) DCERE800

. ({EQ WORD (SETQ X (ATOMIZE {CAR ITEM)))) (GO YIN - . DBN056900

ar (SETPROP (CAR (SETG SYNLIST (CONS X SYNLIST))) WORD) Q005700

QT“ Y (SFIP-LTZﬁ ECOR ITEM)) 2025710¢C

v {(G0 B) NOO57220

C (RtAW! - 60057320

D (COND ((NOT (NUMBERP (SETQ ITEM (READII ) 000574050

- {PROGN (SFTQ WORD ITEM) (GO AYY)Y gmﬁ575w

(SETQ ITEM (CADR (MEMB ITEM NAMES))) G 057600

_ {COND ({MEMB ITEM (GETPROP WORD)) (GD D)) 00577030

{SETPROP WORD (CONS ITEM (CETPROP WORD))) ’"0035785@

(GO D) ONIST7995

E (RDS IT) 30058000

o ASHUTL O 20558100

(SFTG KEYWORDS (DREVERSE KfYﬁDRDS)) ) 00058200

CF (COND (INULL NAMES) (GO 6)) 000583290

{ (NUMRERP (CAR NAMES)) NIL) © 000358470

{T (SETQ NOBJECTS {CUNS (CAR NAMES) OBJECTS)II)) YC058530

[SETQ NAMES (CDR NAMES)) 36058600

R 1 2 00058700

G (SETQ OBJECTS {SORT 0BJFCTS)) 6558800

o (RETURN (QUOTE EOF)))))) 00058970

"DEFINE ) anosgnne

({(DUMP_ (LAM3DA (Q1 Q2) 003591042

C{PROCG (IT1 172 X V) Geds92¢¢

_(OPEN1 Q1) . £005939n0

(SETC IT1 (ans HCAR QLI 08059400

. a _____toPENLI Q2» , N2059590

(- (SETO 172 (weS (CAR 02)))y - 22059630

B (CNND ((NOT (EG (REAR) (QUOTE EOTI)) (GO B))) 5059770

t AT(COND ((F0 (SETW X (READ)) (QUOTE FOF)) (LO'CTH Shtel: AT O N

_ UANUMBERP X) (50 A))) ¢QN599: ¢

(PRINL (IN?#&SECTIUNI (SETE Y (CONS (ATOMIZE (CAR X)) AjoeCony
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(MAPCAR (READ) {(FUNCTION ATOMIZE)))) 20560170

Y)) T o 00060200

(READ) 0060300

(GO A) 0N060400

_ C (SHUT1 Q1) 00060500
" (ROS IT1) 0006C60C
. (SHUT1 ©2) 00060770
{WRS 1T72) 2006C8L0

(RETURN (QUOTE EQF))) 1)) ) 00060900

{ENIX CSET (GRUOUPS (KEYWORDS LANGUAGES COMPUTERS AUTHORS MANST) 30”61(“0
CSET_(COMPUTERS (BURRNOUGHS553C CDC1604 CDC3400 CDC3600 CDC3600-COMPASS 00061100
CDC6NCO CDCH4LT CNCH5CD CDCH6O DEC—-PDPIA GE635 IRMLI13F 18M1401 43361203
I8M1620 1BM1802 IBM3&GC IBM360/40 IBM36N/50 IBRM360/65 IBM360/67 02061370
IBM360/91 TRM3T70/145 18M75G97% I3MT040 I8MTR9 TEMTO94 RCA-SPECTRATA 5 06140C
RCA/2-7 SPECTFATZ UNIVAC-SDF UNIVAC1108 UNIVACLLC8-ASS E4BL ER 00061508
UNIVACI1D8-EXFC8)) 20061600
CSET (LANGUAGES (ALGODL ASSEMBLER BAL BASIC PL/1 SNOBOL4 SPITBOL _ __ﬂo 61790
FORTRAN FORTRAN-I1 FORTRAN-IV FORTRAN-V FORTRAN-63 LISP WATFIV 00061800
WATFOR WATIV)) a9nece19n0
~ CSFT (MANS (I8M CDC DEC KCA BURROUGHS UNTVAC CALCOMP GE) NON6200C
CSET (AUTHORS (LEAL)) 00062100
(LAMBOA NIL (PROG NILU (CSETG SYNUIST UAPPEND (GEXP T(AUTHUR WROTE NAME (CCPh6220¢
RUN COUNT wHICH LIST PRINT GIVE WHO WHOM THEM THEIR OME ONES IT UQ“A27WO

ITS THOSE YOUR YOURSELF PROGRAM ARSTRACTS MEMIRY INFORMATION T J076240

MANUFACTURERS COMPUTER MACHINE MANUFACTURER MANUFACTURE oﬁézsﬁ
MANUFACTUFES KNUWLEDGE KNOW OTHER EXCEPT & KEVWORD PROPERTY 00062600
PROPFRTIFS LANGUAGE)) 2B06270C
SYNLIST)) uuuézsﬂﬁ
(SETPROP {QUCTF LIST) (QUGTE WHAT)) D00 62970
4 [SETPROP (QUOTE NAME) (QUOTE WHATY) 06063000
(@) {SETPROP (QUOTE RUN) (QUOTE COMPUTERS)) 20063100

ASETPROP (QUOTE
(SETPROP (QUOTE

COUNTY (QUUTE MANYY)
YOUR) (QUOTE YOU))

S 0LC63200

0026330C

(SETPRCP (QUOTE YOURSELEY (GQUATE™YOU) D056343C
(SETPRCP (QUOTE PROPFRTY) (QUOTE KEYW( 050635

(SETPROP (QUOTE PROPERTIFSY {JUGCTE KEYWDRDS)) 0CC63640
( SETPROP (GUOTE COMPUTER) (QUOTE COMPUTERS)) NOC63TOD
~ (SETPROP {(QUOTE MACHINEYT {QUOTE COMPUTERSY) 00063830
{SETPROP {QUDTFE MANUFACTURER) (QUOT E MANS)) NRGE3970
(SETPROP (GUOTE MANUFACTURERSY {CUOTE WENST CoO640Hn
(SETPROP (QUCTE MANUFACTURE) (QUNTE MANS)) 0064100
[SETPROP (QULTE MANUFACTURES)Y (QUOTE MANST) CCo64250
{SETPROP {QUIOTF WHICH) {QUDTE wHAT)) 00264300
(SETPROP (QUOTE PRINTY (QUATE WHATY) NE0N644CD

{ SETPROP {QUOTTE

GIVE) (QUDTE wHAT))

002645C0

(SETPRCP ({LUDTE

WHO) (QUOTE wHATY)

Ghl646700

(SETPROGP (QUOTE WHOM) {QUOTE WHAT)) DOD64T00
{SETPROP (QUATe THEM) (QUCTE THEYY) 30064800
(SETPROP (QUATE THEIR) (QUATE THEY)) 00064920
(SETPROP (QUOTE CNE) (QUUTE THEY T N0C6SCL0

(ScTPROP {QUOTE

ONES) (GUOTE THEY))

0065100

(SETPROP (QUATE ITY (QUOTE THEYDN) “ JC365270
{ SETPROP (QUOTE ITS) (QUOTE THEY)) 0065300
) (SFTPROP (QUOTE THOSSY (LUOTE THESEN) noo 66431”
 {SETPROP (QUUTE PRAGRAM) (QUNTE PROGRAMS)) . 00655
{(© TUSETPROP (QUOTE ABSTRACTS) (QUOTE ABSTRACTT) N036560 7
O {SETPROP (QUUTFE MEMORY) (QUOTE DATABASE)) 00L65750
H“:“”T§%T”ﬁn0 COUDTE THFOSEATIONY (QUOTE OATARASEY) } GCa65800

{SETPROP (QUOTE KNOWLEDGE) (QUOTE DATABRASE)) QC06580¢C
- (SETPROP (QUUTE KNOW) (QUOTE NATARASEY) LOC6600T
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A SFTPRCP (QUGTE OTHER) (QUCTE CTHERS)) B 006100
o (SETPROP (QUOTE EXCEPT) (QUOTE OTHERS)) 00066250
(SETPROP _(QUOTE &) (QUOTE AND)) N0066300
§ " (SFTPRCP (QUOTE KEYWGRD) (QUNTE KEYWORDSJ) CO06645C
(¢! (SETPRUP {QUOTE LANGUAGE) (QUOTE LANGUAGES)) 00066580
.« USETPRUP (QUDTE AUTHOR) (QUOTE AUTHURS)) 00066620
o _{SETPPCP (QUOTE WRUTE) {QUOTE AUTHORS)) 0066700
(RETURKN (QUOTE SYNLIST)))) 00066800
NIL) 09566970
.
G
; — R
. A —_ » . e




