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Stylistic Analysis
Report on the First Year of Research

by

Sally Yeates Sedelow

ABSTRACT

This document describes the progress and results of the first
year of research on a computer-based system for analyzing the
style and thematic content of natural language text. A com-
prehensive summary of the program system is provided, as well
as an analysis of the results obtained with this system to date.
In addition, detailed documentation of the programs and their
operation is provided, including flow charts and complete
program listings.
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SECTION ONE

I. Introduction

This is the first annual report on stylistic analysis research, carried out
at the System Development Corporation under a grant from the Office of Naval
Research, Information Systems Branch, Contract Nonr-4427(00). I want to express
my appreciation to the Office of Naval Research for their generous financial
assistance; thanks are also due to the System Development Corporation for adminis-
trative and financial aid, and to Saint Louis University, of whose faculty I am a
member, for providing time to pursue this research.

I also want to acknowledge the fine work of Terry Ruggles, of the System
Development Corporation, who is responsible for the coding and for aspects of
detail in the program design. He has contributed the flow charts to Section Two
of this report, as well as helpful commentary about other details of the program
descriptions.

The research is directed toward the development of an automated self-adapting
system for performing stylistic analysis. Stylistic analysis is the procedure of
recognizing patterns formed in the process of linguistic encoding of information.
Invariably there is some stylistic (structural) pattern shaping natural language
in which information is encoded. Such patterns serve as clues to the methods used
to transmit the information and may be used to help detect information stru:tured
to elicit certain desired responses. An intense study of pattern, or style, in
natural language should contribute markedly to the efficiency with which informa-
tion, both transmitted and received, can be used. The recognition of stylistic

patterns is important for the automatic production of language as well as for the
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Section One
analysis of information. To achieve good, idiomatic machine translations and auto-
matic abstracts, stylistic algorithms will be necessary.

Our work thus far has been mainly concentrated on developing a procedure to
aid information analysis. This procedure, a self-adapting thesaurus-construction
program, will delineate word-association patterns and organizing ideas, or con-
cepts, within a given data base. This "thematic" aspect of style is important
wvhen trying to distinguish the written records of one writer, or one country, or
one military or diplomatic policy, from that of another. In any of these cases,
it is extremely useful to be able to distinguish stylistic "signatures."

The remainder of this portion of the report (Section One) includes a general
and comprehensive summary of the program system we have devised to discern these
differences in style, a statement of the conclusions we have reached, and a list
of papers and lectures given on subjects that have either grown out of this re-
search or have helped further it. The conclusions are forward-looking as well as
backward-looking; that is, they are concerned with the directions the research
should take, based on what has already been achieved.

Section Two of this report contains detailed descriptions of the programs
developed thus far. We have tried to make these descriptions comparatively thor-
ough, providing verbal and diagrammatic guides as well as the program listings.
Some sections of our procedure, such as that which groups words by roots (Section
Two, III), may well be of value to other researchers who deal with a similar
problem. We have aimed, therefore, at very explicit explanations and outlines of
the programs--explicit enough, we hope, so that a reader who knows little about

programming will be able to follow them.
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II. Description of System Programs

For convenience of explanation, the system of stylistic analysis programs
is described in three sections: "initial sort and index"; "alphabetic sort and
examination of input text for words with common root"; and "thesaurus construc-
tion and printout." The programs are written for the Philco 2000, which has a
16K memory, plus eight tape drives and a drum. Our program currently uses five
tape drives, in addition to the central core memory. The Philco 2000 is a fixed-
word-length computer, each word having 48 bits. Since each alphameric character
occuples six bits, each computer word holds eight alphameric characters. Three
registers, the A, D, and Q, each one computer word in length, are used to manipu-
late input data and perform arithmetic operations. The programs are written in
FORTRAN and, when necessary, TAC, the machine-oriented language for the

Philco 2000.

A. Initial Sort and Index

The first main section of the program sorts the input text into four-
computer-word entries, each consisting of one textual word and an index showing
where in the text the word occurred. The input text is punched on cards in
colums 1-72 (columns 73-80 are used for sequencing the deck). Words are sepa-
rated from each other by blanks, and punctuation marks are separated both from

words and from each other by blanks.

B. Alphabetic Sort and Examination of Input Text for Words with Common Root

The first phase, SORDIT, of this programming procedure arranges the four-
computer-word textual word entries in alphabetical order and reads them out on

tape.
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The second phase, SUFFIX, finds words which have common roots and indicates
this identity by giving them an identical MATCNT. The MATCNT is placed in the
previously empty fourth computer word in the four-computer-word textual entry.
It is necessary to group words according to their roots because the theseurus is
constructed on semantic principles and must work, therefore, with root meanings.
As the thesaurus is currently set up, function words are not listed; when SUFFIX
senses a function word, the program moves on to an examination of the next
textual word.

The procedure for finding roots is an adaptation of work done by Keren
McConlogue, of the System Development Corporation, and it represents a departure
from the more traditional procedure of matching putative word endings against
suffix lists of varying length. The technique upon which we settled is to group
together content words for which the first three letters are identical. Then,
additional letters are matched until the words deviate from each other; the
assumption is that the point of deviation may mark the end of the root form and
the beginning of the suffix. One way to check the validity of this assumption
would be to compare the putative suffix with suffixes on a list; but this proce-
dure is wasteful of time. Simply removing the deviant sections of the words
would lead to too many mistakes and mispairings in the thesaurus. The procedure,
therefore, is to work with two words at a time, selecting the suffix which
alphabetically precedes the other, and then searching a relatively short suffix
list for the suffix. If the suffix occurs, it is linked to possible "pairing"
suffixes in another table. For instance, if the program were working with the

words "rain" and "rainy," it would discover that the words matched through "n."
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The short suffix list would then be searched for '"blank," a legal suffix in this
system. "Blank" would be linked to the list of possible pairing suffixes in the
other table and this list would be searched for a "y." When the "y" is found,
the program would switch to another linked table, which lists exceptions to the
suffix pair, "blank" and "y" ("bus," for instance, would be an exception). If
the word does not occur in the exception list, the "y" is removed. Thus, to re-
move the "y," three short lists have been examined rather than the huge lists
which would otherwise need to be searched, first to find the "y" and then to
look through the many exceptions to the operating rule which, in this case,
would be, simply, that every final "y" is a suffix. If the first "suffix" had
not occurred in the initial table, then the program would proceed on the assump-
tion that it had not.found a suffix and the operations on that word would be
abandoned. Obviously, no operations at all are conducted on words for which
there are no "matches” for the initial three letters.

SUFFIX prints out a list of the textual words, grouped by MATCNT, and a

frequency count of the words in each root-group.

C. Thesaurus-Building Section of Stylistic Analysis Program

This section of the program produces a thesaurus tape and prints out a
listing of synonymous linkings among the words in the text base. WVords that are
necessary for THESAUR to process a body of text are extracted from a “thesaurus."
(The contents of this thesaurus differ, depending on the state of the system, and
will be explained below.)

The tHesaurus consists of pairs of words (primary and associated). THESAUR

extracts primary words from the thesaurus, and compares them against words occur-

ring in the text. When a match is found, the primary word and its associated
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word are retained. The associated words are then compared against text words,

and when a match is found, the associated word and its primary word are retained.
By this sequence of operations, we reduce the data base (and thus the required
processing) to those words relevant to a particular body of text.

Working with this reduced thesaurus, primary words are again compared against
the text. When a match is found, the associated word is matched against other
primary words. If a second match is found, the second primary word's associated
word is linked to the original primary word. These linkings are saved on tape and
form a rudimentary text-oriented thesaurus.

The contents of the thesaurus depend on the experience of the system. In the
beginning, the thesaurus tape will contain only a paired list of "primary" words
and possible-associated-words that have been selected by the researcher from con-
text, synonym dictionaries, etc., and input by punched cards. As the system
grows, the thesaurus tape will contain this manual listing augmented by all the
linkings detected by THESAUR in its prior manipulations of the text. In successive
processings of the text, we may add new synonyms to the computer's taped thesaurus
by card infut. The system will then search, as before, for possible linkings be-
tween primary and associated words from the thesaurus. In this way, cross link-
ings are formed and saved on tape and the total thesaurus growvs.

At the end of each run, THESAUR prints out the input text in semialphabetical
order, including lists of associated words linked to primary words. These, in

turn, may be linked to other primary words (to a depth of five).
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III. Conclusions

A. VIA

The VIA (yprbally Indexed éssociations) or thesaurus-building program is in
its final development phase. As initially conceived, this program would provide
a conceptual or thematic outline of a given verbal data base. Even our very
general, preliminary results--representing program testing, rather than attempts
at textual analysis--suggest that the initial idea was a good one.

Figure A shows some excerpts from the output of a computer-run using

Chapter 1 of Sokolovsky's Soviet Military Strategy (Air Force translation) as

the input text. The means of achieving this output are described in detail, both
verbally and in flow charts, in Section Two of this report. It should be noted
that the VIA program at present has the capability of showing five levels of
associations, although the examples in Figure A have only three in one case, and
four in the other.

So far as the actual content of the lists is concerned, the conventional
thesaurus procedure of including some antonyms as well as synonyms has been
observed. For instance, in the list under "war" (which, in turn, is linked to
"military"), the words "pacific" and "peace" appear on a list which includes
"belligerent" and "conflict." A list may also include words which occur in the
immediate context of a given primary word (the primary words in the lists ref-
erenced by the number 70l are "military," 'war," and "strategy"). In Figure A,
the indices for the listed words are suppressed, but VIA does have an indexing
feature, which enables contextual searches. This indexing feature is exemplified

in Figure B.
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The number to the right of "countries" and "militarily" in Figure A indicates
the number of occurrences of tﬁe words on the first level, which contains those
words initially grouped together on the basis of root. The count for words
appearing on lower levels appears elsevwhere in the listing. The discrepancy
between the count for "country" and its root group in Figure A and the count
obtained by totting up index entries in Figure B shows the difference between
two translations (Figure :&, 72; Figure B, 102; Difference, 30). Figure A is
based on the Air Force translation, published by Praeger, and Figure B on the
Dinerstein, Goure, and Wolfe translation, produced for The RAND Corporation and
published by Prentice-Hall, Inc.

The discrepancy between the counts in Figures A and B suggests, on an ele-
mentary level, that another of the goals of the stylistic analysis research may
be realizable. This goal is to develop the capability of distinguishing between
and among styles, so that (for instance) interpolations within a work by another
hand might be detected. Such interpolations might well imply a “rewriting"
indicative of changes or sensitivities in policy. It is, of course, obvious that
VIA has a strong assist, so far as recognizing discrepancies is concerned, when.
dealing with two translations of the same work; because the subject matter is
unchanged, differences in word choices for any given passage distinguish one
translation from another. A rather more rigorous test would entail comparing the
VIA output for a section or chapter from one of the translations, but not both,
with the output from control sections of both translations. This test might be
most successful when based upon associations involving words used esoterically
and infrequently, rather than upon high-frequency, heavily content-dependent,

primary words. For instance, word associations with the adjective "acid," which
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occurs in Chapter 1 of the Air Force translation, but not in the RAND translation,
might reveal consistent word preferences in the Air Force translation.

A glance at a full VIA listing, which includes every word--with the exception -
of function words*--occurring in & given input text, suggests that there may be
grammatical distinctions between the translations; one translation, for instance,
may have a higher incidence of adverbial "ly" forms than the other. Some gram-
matical forms, as well as other variables such as the incidence of certain function
words, can be measured and displayed by MAPTEXT, the second part of the stylistic
analysis system, which is described in B, below.

VIA's operation will be tested in a number of different ways. One method
will be to continue to run and rerun VIA on the same input text until a sizeable
number of associations is attained. Another method will be to examine a small
section of text initially, subsequently adding sections until finally the entire
chapter is being run. Yet another method will be to operate upon small sections
individually, rather than cumulatively, so that comparisons can be made among
sec£ions.

The VIA programs described in detail in Section Two of this report are
reasonably well stabilized, except for certain sections of the program entitled
THESAUR. Ve are still experimenting with variant ways of maintaining the integ-

grity of the lists while, at the same time, preserving the associations; it may

¥Function words are conventionally defined as containing word types such as prepo-
sitions, conjunctions, etc.; for a listing of words we have tentatively designated
as function words, to facilitate the Sokolovsky analysis, see Section Two, III-G.
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be that we will use a list processor for some parts of the THESAUR section.
Before leaving the discussion of VIAi it should be noted that VIA is dis-
tinguished from other programs, including the well-known General Inquirer, in two

important ways: 1) VIA's output is based upon words which occur in a given text

and includes only words appearing in that text; 2) VIA has a self-adapting

capability, so that as the computer's thesaurus and cross-references grow, the
need for manual selection of prospects for the thesaurus output is correspondingly

reduced.

B. MAPTEXT

MAPTEXT derives its name from the fact that it will provide an abstract
representation of a given variable or set of variables in an input data base.

For instance, if a general look at the distribution of function words and content
words in a gi;en data base were desired, MAPTEXT might be instructed to represent
each content word with a. O, and each function word with an asterisk. If a break-
down of particular function words, such as the connectives "but" and "and," were
desired, MAPTEXT might represent "but" with an asterisk, "and" with a $, and
everything else with a 0. The number of variables which could be "mapped" onto
the abstract representation is extensive.

MAPTEXT is intended as an aid to intuition. It represents an effort to
remove verbal variables from the verbal context which, because of its many associ-
ations, interferes with the perception of the patterns formed by distinct variables.
A version of MAPTEXT has already been used by researchers at UCLA to study certain
metrical patterns.

This representational aspect of MAPTEXT exists only in en experimental LISP
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program. (For this reason, no documentation of MAPTEXT programs appears in
Section Two.) Upon completion of the current VIA project, we will begin putting
MAPTEXT into more permanent form.

We will also want to combine some statistical capabilities with the repre-
sentational aspect of MAPTEXT. Statistical checks can be made upon either the
abstract or the verbal form of the input data base. The important aspect of
MAPTEXT is thet it will provide both visual and statistical guides toward the

detection of potent stylistic discriminators.

C. A Look Ahead

It is probably the case that adequate stylistic discrimination will entail
some combination of the measures provided by VIA and MAPTEXT. Mosteller and

Wallace's study of The Federalist Papers suggested that the incidence of certain

function words might be a sure guide to an individual's "subconscious" stylistic
mannerisms. When working on the authorship of the Junius letters, Ellegard
relied solely on the incidence of content words. This procedure, which Mosteller

and Wallace felt to be so unsatisfactory when working with The Federalist Papers,

seemed to work very well for the Junius letters.

Presumably, none of these approaches is inevitably good or inevitably bad.
We want to test the hypothesis that the combined strengths of VIA and MAPTEXT
will provide a more powerful analytical approach.

As it stands, it seems that VIA alone will be of immense aid in getting at
both organizing and esoteric concepts in a given data base. With the addition of

MAPTEXT, the system will have the ability to explore the nonconceptual elements
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in the data base, as vell as to represent possible grouping of the conceptual
elements, if that is desired.

For the coming year, we look toward the completion and testing of VIA and

the beginning of an implementation of MAPTEXT.
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IV. Professional Activities

Sedelow, S. Y., and Bobrow, D. G. A LISP program for use in stylistic
analysis. SDC document TM-1753, Santa Monica, California, System
Development Corporation, February 17, 1964.

Sedelow, S. Y., and Sedelow, W. A., Jr. A preface to computational
stylistics. SDC document SP-1534, Santa Monica, California, System
Development Corporation, February 17, 196k.

Sedelow, S. Y. Computational stylistics. Presented at the 2nd Annual
Meeting of the Association for Machine Translation and Computational
Linguistics, Indiana University, Bloomington, July 29-30, 196k.
Sedelow, S. Y., Sedelow, W. A., Jr., and Ruggles, T. L. Some parameters
for computational stylistics: Computer aids to the use of traditional
categories in stylistic analysis. Presented at the Literary Data
Processing Conference, IBM Corporation, Yorktown Heights, New York,

September 9-11, 1964. Published in the Proceedings of the IBM Literary

Data Processing Conference, IBM, Yorktown Heights, 1964, pp. 211-229.

Sedelow, S. Y. Stylistic analysis and the information sciences. Presented
at the Annual Meeting of the American Documentation Institute, Fhiladelphia,
October 5-8, 196k.

Sedelow, S. Y. Computer skills for literary scholars. Presented at
Conference 27, The Use of Computers for the Study of language, Modern
Language Association Meetings, New York, New York, December 27-29, 196k.
Sedelow, S. Y. Elected chairman of Conference 27 (The Use of Computers

for the Study of Language), Modern Language Association, for the year 1965.
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Sedelow, S. Y. Computers and linguistic analysis. Presented at Southern
Illinois University, Carbondale, Illinois, February 19, 1965.

Sedelow, S. Y. Quarterly report, 1 March 1964 to 1 June 1964. SDC document
T™(L)-1908/001/00, Santa Monica, California, System Development Corporation,
May 27, 1964 .*

Sedelow, S. Y. Quarterly Report, 1 June 1964 to 1 September 1964. SDC
document TM(L)-1908/002/00, Santa Monica, California, System Development
Corporation, August 25, 196k,

Sedelow, S. Y. Stylistic Analysis, Annual Summary Report (Accomplishment
Summary) for Calendar Year 1964. SDC document TM(L)-1908/003/00, Santa
Monica, California, System Development Corporation, October 23, 196k .
Sedelow, S. Y. Quarterly Report, 1 September 1964 to 1 December 1964. SDC
document TM(L)-l908/004/Ou, Santa Monica, California, System Development

Corporaticn, November 18, 196L.

*Documents designated "(L)" were prepared for limited circulation only. They
are administrative documents required by the contractual reporting guidelines.
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SECTION TWO

I. Introduction

This portion of the report provides detailed coverage of the program opera-
tion. A general explanation of the three main portions of the program system
appeared in Section One. Here, under parallel headings, we expand on that gen-
eral explanation, providing complete annotated lists of the tables and items in
each program section of the main program routine, and of major subroutines.
Following this verbal explanation, & flow chart is included to give the reader a
graphic and comprehensive grasp of the program's function and operation. For
those interested in even greater detail, a complete program listing is provided;
and as a last item, we offer an indication of the program's output.

It may be felt that the names for tables and items are not always as
mnemonic as miéht be ideal. This condition results from a constraint imposed by
the FORTRAN language. When using FORTRAN, it is necessary to indicate fixed-
point mode by using, as a first letter in a symbolic name, letters within the

alphabetic range I through N.
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II. Initial Sort and Index

A. Tables

KARD (10 computer words): Holds the contents of one Hollerith card. KARD
is used only for the transition of the input text.

KWDS (lOO computer words): The input text is transferred from KARD into KWDS,
which holds the contents of ten Hollerith cards.

MATT (1024 computer words): Each entry (four computer words) in MATT holds
one textual word and its index. The first two computer words contain the textual
word (if the textual word is shorter than 16 characters--eight characters per
computer word--the extra spaces at the end are left blank; the textual word is
left-justified), and the third computer word contains the index entry, or the
"eount." The fourth computer word in the entry is left blank during this first
section of the program.

The input text is taken from KWDS and manipulated until it is in the form
appropriate for MATT. Specifically, in KWDS, several textual words may occupy
one computer word, or a textual word may begin at the end of one computer word
and "run over" into the next. In MATT, each textual word has a separate entry
and must be left-justified in the first (and second, if it continues) computer

word in that entry.

B. FORTRAN Section

This first section of the program is the input routine.
The first instruction, READ 1,KARD, reads in the "case” card. Since only
the first card word in the "case" card is used by the Philco operating system,

other words in the card can be used for setting up Hollerith constants (Hollerith
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constants cannot be directly set up in FORTRAN II or ALTAC). Therefore MATCH is
set to THEEND, the second word in the case card. THEEND signals the end of the
input data deck and will appear at the end of the data deck. KARD(B), the third
word in the case card, consists of blanks; this constant 1s used in the first
DO-Loop. FORMAT statement 1 says that the input data consists of alphameric

' each of which occupies eight

characters on cards, which consist of ten "words,'
columns. The first DO-ILoop fills table MATT with blanks, so that the empty
fourth computer word in each entry will not be filled with non-meaningful char-
acters at the end of this section of the program. The second and third DO-Loops
(the third is nested within the second) read the input cards into KARD and then
into KWDS. Since KWDS holds ten KARDS, M, a counter, is incremented by ten each
time KARD is emptied so that KWDS will be filled seyuentially. The contents of
the counter N, which advances one computer word at a time, when added to the
contents of M, provide for the sequential advance through KWDS. When either
THEEND(MATCH) is reached or KWDS is full, program control is advanced to the TAC
section of the program. This section manipulates the textual words, counts them,

places them in MATT and, when MATT is full, transfers its contents out onto tape.

If THEEND has been reached, the program halts. Otherwise, more cards are read in.

C. TAC Section

The basic procedure here is to examine each computer word in KWDS, -one
character at a time, beginning at the left. The characters in the KWDS word are
shifted, one at a time, into the left-most position of the Q register (TEMP is

used for this operation) and examined. Punctuation marks are treated like
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textual words. On the input cards, textual words are separated by blanks.

Index Register 1 indexes MATT.

Index Register 2 indexes KWDS.

Constants: The function of most of the constants is described by comments
in the program.

Except for the first time through the program, the constant EXIT is used to
return control from the subroutine NXTWD to the program instruction in the main
program following a jump to NXIWD instruction.

TEMP is the storage cell which holds the KWDS word while it is being exam-
ined and shifted in the Q register. As the word is modified in the Q, it is
also modified in TEMP because the Q is stored in TEMP after each shift.

WORD1, WORD2, and WORD3 are all used for temporary storage of a textual
word, Three WORDs are required because up to 16 characters of the textual word
are saved, and the textual word, as it appears in KWDS, very probably is not
left-justified. Only after the complete textual word has been transferred into
these storage constants is it then packed and left-justified into the space of
two computer words or less. WORDL is filled with blanks whenever manipulation
of a textual word is about to begin. This procedure is necessary because the
word is left-justified by checking for blanks (which are disposed of). If the
byte (six bits) examined is not a blank, then the program assumes that a char-
acter has been reached.

At the beginning of the TAC section, the first word from KWDS is put into
TEMP. A mask for the first six bits (which will contain a blank or a character),

is put into the Q register, and the first six bits of TEMP are extracted. If
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they comprise a blank, Q is shifted left six bits, and the next six bits are
examined. This process continues until either a character is reached or all of
the first computer word in KWDS has been examined. A zero signals the end of the
first word in KWDS because, as the Q register is shifted left, the right is
.filled in with zeros. If the computer word being examined is all blank, the
program branches to the subroutine NXTWD, which checks to see whether all of
table KWDS has been examined. If it has not, the program proceeds through KWDS
until a non-blank character is reached. When this occurs, the program branches
to GOTCHA. At GOTCHA, the AQ registers are shifted six bits to the left, as a
unit, so that the character which has just been found is transferred into the A
register. In turn, the A register is transferred into WORDL.

The contents of the Q register are then transferred into TEMP and the first
six bits in TEMP are extracted for examination. If the bits comprise a blank,
the end of the textual word has been reached; if this is the case, the textual
word is less than eight characters long and the program branches to SHIFTUM. If
the six bits comprisea zero, the end of the computer word has been reached
but the textual word may "run over" into the next computer word. If the six
bits comprise an alphameric character, the character is added to the charac-
ter(s) already stored in WORDl, and the next six bits in TEMP are examined. If
the test for a zero is met, the program branches to subroutine NXTWD and then
proceeds to the next computer word in table KWDS. Now, the storage cell, WORDZ2,
is loaded in the same way that WORDL was loaded. Six-bit units are examined
until a blank or a zero is reached. In the former case, the program branches to

SHIFTUM; in the latter case, it proceeds to the next KWDS word via NXTWD. If
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the latter case obtains, the storage cell WORD3 is filled. If a blank is reached,
the program branches to SHIFTUM. If a zero is reached, the textual word contains
more than the maximum 16 characters, so the rest are ignored by the program which
proceeds until it reaches ablank, signalling the end of the over-long textual
word and the beginning of the next one. Since the blank will often not occur at
the end of the computer word, the bits following the blank--presumably containing
characters-~-are saved in TEMP.

The section of the program labelled SHIFTUM begins with an examination of
WORD3; if it contains only blanks, WORD2 is examined; if it, too, is blank, WORDl
is examined. If there are characters in WORD3, they are left-justified by
shifting-circular the D register. This procedure retains any leading blanks by
relocating them at the right; trailing blanks are, of course, also retained so
that no zeros appear in the left-justified WORD3. Next, WORD2 is left-justified
and its sequential connection with WORD3 is also retained, in the following way:
if the first six bits in WORD2 are a blank, WORD2 is placed in the A register
and WORD3 in the Q register, after which both registers are shifted left six
bits; the newly shifted A register's contents are placed back into WORD2 (notice
that WORD3, as it appears in the Q register, has had one character shifted into
the A register and therefore a zero appears in the right six bits of the Q reg-
ister~-however the constant, WORD3, still has not been altered); next, place the
contents of WORD3 in the A register, place a blank in the left six bits of the Q
register, and shift the AQ registers left six bits; this shift disposes of the
character which has already been placed in WORD2 and places a blank at the end

of WORD3 (these blanks may ultimately be needed to fill out computer WORD2 in
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the MATT entry; we know there is at least one character in WORDlL, that WORD2 is
filled, and that there is at least one character in WORD3; therefore there are at
least ten characters, so at the most, six trailing blanks would be reqrired and
these would be supplied by the trailing blanks currently in WORD3); next, the A
register is transferred into WORD3; this process is continued until WORD2 is
lefrt-justified. Next, the program disposes of leading blanks in WORDl, while
keeping it sequentially connected with the contents of WORD1 and WORD2. The pro-
cedure is much like that already described. The contents of WORDl are placed in
the A register and the contents of WORD2 in the Q register; after the AQ registers
are shifted left six bits, the contents of the A register are transferred into
WORDl. Next, WORD2 (note that its contents have not been changed) is placed iu
the A register and the contents of WORD3 into the Q register. A shift left AQ
of six bits disposes of the character which has just been placed in WORDL and
moves up the subsequent characters in WORDs 2 and 3. After the shift, the con-
tents of the A register are placed in WORD2 and the contents of the Q register
in WORD3. This process continues until there are no more leading blanks in
WORDL. At that point, the textual word will be left-justified in WORDs 1 and 2
and the program proceeds to the indexing section.

At INDEX, the first computer word in each MATT entry is examined. If the
word contains a period or a question mark, the sentence count is increased by
one and the word count reset to zero, the punctuation mark itself will receive
the count, zero, and the first word of the new sentence will, therefore, have a
count of one. If there are two periods, the end of a paragraph has been reached;

therefore the paragraph count is increased by one, the sentence count is reset
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to one, and the word count to zero. If there are three periods, the end of the
chapter has been reached and the chapter count must be increased by one, the
paragraph and sentence counts must be reset to one, and the word count to zero.
In each case, after setting the count, WORDs 1 and 2 are loaded into MATT and
the counts are aligned in the following bit configuration:

0 11 12 23 24 35 36 W7

Chapter Count | Paragraph Count | Sentence Count | Word Count

Computer Word

Then the count is loaded into MATT. If the MATT entry's first vord contains
THEEND, the rest of table MATT is filled with THEEND, MATT is read out on tape,
and the program moves on to the second section, described in III. In every other

case, a check is made to see if MATT is full. If not, the MATT counter (index

2
register 1) is incremented by four, the next textual word is brought into the Q
register (remember that the beginning of the word has been saved in TEMP), and
the entire procedure is repeated. If MATT is full, it is read out on tape
(N5T23 is the code for Core to Tepe, Mode 2; N8T39 indicates that eight blocks

are being read out on tape--table MATT is 8 X 128). Index register 1 is then

reset, and the sorting and indexing process continued.

D. Subroutine NXTWD

This subroutine checks to see if all of table KWDS has been processed. If
not, KWDS' counter is incremented by 1, so that it points to the next computer
word in KWDS. If all of table KWDS has been processed, index register 1 (vhich
indexes table MATT) is saved in INDEXL and control is transferred to the read-in

of more cards. Then the processing of the input data begins again.
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F. Program Listing
INDEXING PROGRAM o
1 INDEX
T IDENYIFY F, 16K, B8X, 1000w ST
DIMENSION KARD(10) 0001
DIVENSION XWDS(100) U602
DINFNSION MATT(1024) uou3
READ 1,XaRD T 0004
1 FCRMAT(10A8) uogos
T T MATER = KARDTZY o T Uoos
DC 2 M = 1,1024,1 0007
2 MATT(F) = KARD(3) UTUR
5 pt 3 M= 0,90,10 vnue
"REAR I1,KARD T Valo
pDC 3 N =2 1,10, unli
KENVN - - TEmTITETTET & 6012
KWES(K) s KARD(N) 0013
IF{KARDINI-MATCH) 3, 4,93 ToTd
3 -CCATIANUE 0n1s
- & smpwryY%¢ - — " ”"7"""" "/"/">"" LY .
TMD INDEXY $ o1z
TDXCC I 5 3 . T unds
TIXZ 0,2 $ NUMBER QF CARD WORDS USERN. 0nle
Lo TNU KWDS, 2 3 V0do
TMA A/ $ 0n21
EXIT  JMP L1 1) SURROUTINE EXIT I T -} -
INDEX1 C/0 S NUMBER OF WORDS FILLED IN MATTER Va3
CCANT D/1 7§ " T CHapTER COUNT go2d
- PCNT  D/1 $ PARAGRAPH COUNT 0025
SCNY b/ FY SENTENCE COUNT YL
wehY /1 $ WORD CCUNT vua7
CwCNY D70 $ ~CcOMPLEYE WORD COUN?Y goes
B . TEFP A/ $ N voee
WoRDL A/ $ o 0030 o
WORD2 A/ $ gnsl
wWwORD3 A/ 3 0032
L1 TAM WwORD1 $ (BBRBBBEBBCARDWORD) 0033
TOM TEMP s T I 1 T
™G 0/77 $ 0085
- ETA TEMP S MATCH FIRST CHARACTER THAT Wa$ Ug36
TMD 0760 $ WAS IN (Q) AGAINST A BLANK 0937
JAED Le 3 HRE:)
JAl (P)+2 ] THEY MLST HWAVE ALL BEEN RLANK IR
TMA WORU1 (3 o - Un4o
- T™Q TEMP $ U041
a JMP T GOTCHA ~ $ TFIRSY CHARACTER THAT IS uge? o
B o JMP NXTWD $ LOAD NEXT WORD o 0043
JMP Ll $ . : 0né4
L2 TMA wORD1 3 GET RID OF LEAUING BLANK 0045
T™a TEMP $ 0née
i SLAQ 6 $ 0047
JMPF T 1 $ 0nes
GOTCHA SLAQG -] $ (BRBBEEBCARDWURDY) 0049
T o TAM WORD1 § o - L 11
ToM TEMP $ U051
T™Q 0777 s uns2
ETA TEMP s Uo53
TMD 0/60 $ up54
) B JAED SHIFTUM & LESS THAN 8 CHARACTERS 0095
wAZ (Pr+2 ] MAYBE MORE? S 0d%e
T™Q TEMP $ 0957
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INDEXING PROGRAM
TMA WORD1 $ 0058
JHP GUTCHA 3 U059
JMP NXTWD $ MORE TRAN 8 CHARACTERS, gnen
o L3 TAW WAURD?Z 3 G061
TaM TEMP $ une?
TMQ 0/77 $ 0063
ETA TEMP $ 0064
THD 0/60 $ 0065
JAED SHIFTUM $ LESS THAN 16 CHARACTERS an6e
JEZ (PY#BF 7% MAYBE WOREY T T TTUUTTTUNET
™G TEMP $ UoéA
TMA WORTZ™ 1) 0069
SLAG 6 $ 00/0
MP T L3 $ 0a71
JMP NXTHD $ USF 3 WORDS BECAUSE THE FIRST 0072
R = S ) T&H WORDI %  WORD (WORDIJ MAY CONTAIL BLAWKS o7y
TOM TEMP $ 6n/4
—I™MQ@ o777 § 075
ETA TEMP $ 0076
SR TMDT T 0/%0 9 0077
JAED SHIFTUM $ GOT MORE THAN ENOUGH 0078
- BSLY -7 5 JUNK TPE RESY T T TUO7V
™M@ TEMP $ 0ndgp
o T THA woRo3 ™ % 0081
SLAQ 6 $ 0082
JMP (I J S : 0083
L5 JMP NXTWD $ LOAD NEXT WORD 0084
o L8 TUH TENF ¥ SAVE WFAT FOLLOWS THE ALANK:
ETA 0777 S THROW AWAY wHAY PRECEDES 1T, 0084
TMD 0760 B 1 S o o8z
JAED SHIFTUM S 0088
JAZ L5 3 0089
sL@ 6 $ goyo
o T T JHF Lé 3 T =
SHIFTUMTMA WORD3 $ WORD1,wWORD2 AND WORD3 MaY 0092
——‘ ] THD (Y4 ¥ CUNTAIN BLANKS, U093
JAED (P)+5 $ SHIFTUF SHIFTS THE WORDS LEFT 0094
THU o777 % UNTIL ELANKS ARE SWIFYED OUT 0095
ETA WwORD3 $ ON THE LEFT, 0096
THD 0760 Y 0097
JAED (P)+1 S 0098
JHP T (PY*5H § 0099
TMD WORD3 $ 0100
SCD 42 § 70 RETAIN BLANKS ON THE RIGHT. RN
TDM WORD3J $ LEFT JUSTIFY wORD3 0102
JNP (PF)-a 3 0103
TMA WORD2 $ 0104
TMD Y Y/ $ 0105
JAED (P)*154 & 0106
THO o/77 $ 0107
ETA WORD?2 $ 0108
THD 0/60 3 0109
R JAED (P)+1 $ U110
JMF (P)+5 $ u1lg
~ TMA WORD2 $ 0112
TMG WORD3 $ U113
SLAQ 6 $ U114
TAM WwORD?2 S 0115
TMA WwORD3 $ U116
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INDEXING PROGRAM T
T™MG 0760 S 117
I SLAQ 6 $§ " LEFT ULSTIFY woORDZ 011n
TAM WORD3 $ ANMD WCRDJS 0119
JMFP (PY-13H 3 uizn T
™Q 0/77 $ v121
EYA~ WORD1 & 7 0122
™D 0/60 $ 0123
- = e JhEl—— Py YL 3 0424
JMP (P)+11H $ 0125
MG WORD?2 3 U128
TMA WNORD1 $ 0127
""" SLAT T s 3 T U1eE
TAM WORDY 3 U129
T T T TTUTTOYMA T wWORD2 TS T T T o e 15 I —
TMQ wORD3 $ 06181
SCAQ [ ¥ U137
TAM wORD2 $ LEFT JLSTIFY wORD1, 0143
o “TOM "WORD3 ¥ WORDZ AND WORDY T U134
JMP (P)=7 $ V135
TINDEX “TMA WORDY [ ) N B ERT)
TMD A/ $ PERIOD 01487
JAED NEWSERN 3 OF U1SH
TMD 0/36 $ QUESTICN MARK V139
JAED NEWSEN % - T T 0140
™MD Al oo $ 0141
JAED T NEWPAR % o oLe2
TMD Ao $ 0143
JAED NEWCHP  § 0144
T™MD A/THEEND § 0145
JAED NOMOR $ o 0146
JMP LODUM $ 0147
o NEWCHP TMA D71 T %  NEW CHAPTER - 0148
TDM SCNT $ 0149
TDM PCNT 3 0150
AMS CONT $ o 0151
JHMF NEWORD $ 0152
NEWPAR TMA n/1 $ NEW PARAGRAPH 0153
- T TTTDM - sCNT T § o N FL Y
AMS PCNT $ 0195
JMP NEWORD 3 j Ui%¢&
NEWSEN TMA n/1 $ NEW SENTENCE 0157
B AMS SCNT 5 0158
NEWORD TMA WCNT $ NEW WORD 0159
I o AMS CWCNT $ . T o168
CM WCNT $ RESEY WORD COUNI 0161
LOGUM  TMD WORD1 S 0167
TDM MATT,1 ) UNLOAD WORDi, WORD2 AND WURD3J 0163
- MO~ wORDZ2 % B o 0164
TDM MATT+1,4 S . u1es
o TMA CCNT 8 o 0166
™G PCNT $ V167
SLa 36 3 PACK 0168
S sLAD 12 $ CHAPTER COUNT, 0169
BRRLT SCNT $ PARAGRAPH COUNT» 0170
B ~ sL@ 36 $ SENTENCE COUNT, o 0171
SLAO 12 $ AND 0172
™A WCNT $ WORD CCUNT 0173
SLQ 36 $ INTO THE 0174
SLAQ 12 $ 3Rn WORD IN 01/5
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INDEXING PROGRAM

TAM MATT#2,1 EACH 4 WORD ENTRY OF MATTER U176

$
- T TWD A7 3 ui77
TDM WORD?2 $ 0178
e T T e——T1am WORD3 3 U179
TMA w/1 $ 0180
AMS — WCNT $ NEW WOFRD U181
TMD C/HLT,10243C/HLT 7S 0182
AIRJ 4,1 $ BUMP INDEX FOR MATTER B8y 4 0183
R JMP TOINT $ 0184
S i — RISTESIN/BTST % R . 185
C/HLT»TZZD3C/HL T, MATTS 0186
TTIXZ 21 £} 0187
L? TMA A/ $ 018R
TMQ TEMP $ T RESTCRE (A) AND (D) o189
) SLAQ é $ AR L]
————— T - JHP i B U191
NQMOR  TMD WORDY $ FILL THE REST OF THE BLOCK wTTH 0192
TTTDM T MATT,1  § WHAT WAS IN THE LAST WORDY UL
TMD C/HLYT,10243C/H{ T,NOMORS (THEEND 0194
- AIXY 1,1 3 0195
R JMP TOINT $ 0196
o N/STe3IN78TSS 3 T1v7
C/HLT»TZZDIC/HLToMATTS 0198
TTD 1] 0199
TDA $ 0200
JAN (PY*1 5 6207
JMP SYSTEM $ 0202
H BINZECD CWCUNT E) 0203
§ 2SUPF $ 0204
TAD 3 T UUs
R RPTNA 8 $ 0206
“TDC ¥ 0207
SCD 42 3 o208
JHF SYSTEN 3 ; B 0209
NXTWD TJM EXIT $ GET NEXT WORD AVAILABLE 0210
THND  CZ7HLY, 100IC/RLTLLOS -g21IT—
AIXY 1,2 $ g212
o T TTXDLE 21 3 - - U213
TDM INDEXY $ 0214
ENDTATS U215
GC v0 5 0216
ECFVMON KoM N,MATCEH N T UZ1T
ENE 0218

THEEND
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G. Output
The output of this portion of the program is a tape consisting of textual

words with their associated chapter-paragraph-line-word counts.
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III. Alphabetic Sort and Examination of Input Text for Words with Common Root

A. Tables

KSUF1 (500 computer words): Input table which holds the left elements of
suffix pairs as they appear on input cards.

KSUF2 (500 computer words): Input table which holds the right elements of
suffix pairs as they appear on input cards.

MEXC (1000 computer words): Input table which holds the exceptions to
suffix pairs. An example of the form of the input data occupying the above three

tables is: ING Y
EXCEPT BILLY

LEXC (500 computer words): Table which links KSUF2 to the exceptions in
table MEXC. Entries in KSUFl and KSUF2 are in one-to-one correspondence, but
there may be more than one exception for each suffix pair; therefore, there is
not a one-to-one correspondence between KSUF2 and MEXC. LEXC is set up as
follows: each entry in LEXC corresponds to the analogous entry in KSUF2, e.g.,
entry #1 in LEXC corresponds to entry #1 in KSUF2, entry #2 in LEXC corresponds
to entry #2 in KSUF2, etc. To find the list of exceptions for entry #1 in KSUF2
(and, therefore, for its paired suffix in KSUFl), the program looks at the
contents of entry #1 in LEXC. In the initial, or first case the contents would
be 1, pointing to the first computer word in MEXC as containing an exception to
the suffix pair in entry #1 of KSUFL and KSUF2; additional exceptions to this
pair are contained in sequentially succeeding computer words in MEXC. The end of
the exception list for this pair is signalled by placing a zero in the computer
word following the last exception. If there were two exceptions for the suffix

pair in KSUFl and KSUF2, computer words 1 and 2 in MEXC would be occupied by the
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exceptions and word 3 by the zero. The exceptions for the second entries in

KSUFL and KSUF2 would begin in MEXC's computer word 4 and the contents of entry

#2 in LEXC would be 4. See example below:

KSUFL KsSuUr2 MEXC LEXC
1AL 1] E 1 | CANE 11
2 | ABLE] 2| B 2 | CHORE 21 L
31 0
L [ CAPE
51 0

MSUFl (500 computer words): Table which contains suffixes listed in KSUF1,
but duplicates have been eliminated.

MSUF2 (2000 computer words): Table which contains suffixes listed in KSUF2,
but suffixes paired with eliminated duplicates in KSUFl have been grouped with the
suffix in KSUF?2 which is paired with the appropriate (the one non-eliminated
suffix in each set of duplicates) suffix in KSUFl. For example, all the suffixes
in MSUF2 which pair with "ed" are grouped together.

LSUF2 (500 computer words): Table which links MSUF2 to MSUFl in the same
way that LEXC links KSUF2 and MEXC.

LEXL (2000 computer words): Table which links MEXC to MSUF2. The contents
of IEXL are made up of entries in LEXC.

KFNC ( 200 computer words): Input table which contains a list of function
words, so that they can be eliminated from the thesaurus if desired.

KARD (10 computer words): Table which holds the contents of one Hollerith
card. This table is used for the transition of the input text.

MWORDS (128 computer words): Table which ccntains the input text, 32

textual words (each textual word occupies a four-computer-word entry) at a time.
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MATCH (100 computer words): Table which contains textual words having a

match (in the first three letters) with at least one other textual word.

B. Items

NFNC: Contains the count of the number of function words in table KFNC.

NSUFX: Indexes and counts number of entries in KSUF1l and KSUF2, and later,
in MSUF1.

KIET: Contains word "LETTER" (item on input exception lists).

KEND: Contains word "THEEND," which indicates end of textual or input data.

KEXC: Contains word "EXCEPT," used to check for exceptions when inputing
suffix pairs.

KBLNK: Contains computer word of blanks.

WORDS (floating point itém): Contains count of the total number of words in
the input text, including function words.

FORDS (floating point item): Contains count of the number of function words
appearing in the input text.

LEMP: A fixed-point temporary storage cell.

NINP (number of inputs): Indexes table MWORDS.

NMAT: Counts the number of computer words in table MATCH, which are filled

with data.

C. Mein Routines

SORDIT: This routine uses an existing system program to sort the input text
alphabetically.
Main SUFFIX routine (this routine will be described sequentially in terms of

the comments which appear in the program listing):
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1. READ FUNCTION WORDS INTO KFNC: This section of the program reads the
list of function words into table KFNC and sorts them into alphabetical
order. The card input form is one function word per card, with the function
word occupying columns 9-17 (the second card "word," according to FORMAT
statement 1) of the card. The STOP in the DO-Loop is a check against an
overflow of table KFNC. Following the input DO-Loop, the alphabetical sort
is performed by a shuttle-sort routine.
2. READ SUFFIX INFO INTO KSUFl, KSUF2, MEXC: This section reads suffix
pairs and their exceptions into KSUFl, KSUF2, and MEXC. The first entry,
set to zero, in MEXC, does not refer to a KSUF1-KSUF2 entry. The instruc-
tion appears here for coding convenience, because it will be used repeatedly
to indicate the end of a given exception list. Therefore, ;he entry number
used to exemplify tables KSUFl, KSUF2, MEXC, and LEXC in III-A are not quite
accurate; they were used to avoid confusion when explaining the linking logic.
Statement 5 in this section is a check against overflowing the tables. If
NSUFX exceeds the table size, the program goes to statement 10 (at the end
of the SUFFIX program) and halts.
3, SORT KSUFl AND KSUF2 TO PUT SMALLER ENTRY OF EACH PAIR INTO KSUFl: As
the comments suggest, this portion of the program shortens searches for
suffixes when comparing textual words. If the smaller of the possible pairs
is always in the first of the suffix tables, then when searching for possible
matching suffixes the search is made for the smaller of the possible matching
suffixes in the first suffix table (MSUFl). If this suffix does not appear,
there is no profit in looking for the second suffix in the second table;

therefore the search is abandoned. The test for an entry less than zero must
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be made because the punches (on input cards) for some alphabetic characters
set (turn on) the sign bit, thus making the numeric representation for a
given textual word negative. A textual word which has a negative value is
larger than a given textual word with a positive value.
L. PUT KSUFl INTO ALPHABETICAL ORDER, AND KSUF2 AND LEXC INTO CORRESPONDING
ORDER: A shuttle sort is used to alphabetize KSUFl. The logic re negative
numbers is the same as in 3, above.
5. COMBINE ENDINGS IN KSUF2 WHICH HAVE A COMMON MATCHING SUFFIX IN KSUFl:
This section of the program results in setting up table MSUFl (the reduced
KSUFL), MSUF2 (the rearranged KSUF2) and LSUF2 (the link from MSUF2 to MEXC)
After setting up the first entry in each table, the DO-Loop processes through
the rest of the data.
6. NSUFX CONTAINS NUMBER OF SUFFIXES IN MSUFl, etc.: This short section
sets up items NSUFX, WORDS,.FORDS, and MATCNT (all words with the same root
have the same MATCNT number), and puts a final zero in tables MSUF2 and
LEXL.
7. SUBROUTINE "WORDS" READS WORDS FROM INPUT TEXT TAPE INTO TABLE MWORDS:
This section of the program goes first to subroutine WORDS. Upon the return
from subroutine WORDS, NINP and NMAT are set and table MATCH is checked for
overflow (if the input into MATCH has, through some error, been larger than
the table, the program goes to statement 10 and stops). Then a check is
made for the end of the input text. If the end has been reached, the pro-
gram branches to statement 132 and the final routines in SUFFIX.
8. CHECK TO SEE IF WORD IS ON FUNCTION-WORD LIST: This section of the

program performs a binary search through table KFNC to see whether the
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textual word being examined is a function word. If it is, FORDS is incre-
mented in 1, NINP by 4 (to look at the next textual word), and a check is
made for the end of MWORDS. If all the words in MWORDS have been examined,
32 more textual words are read in by subroutine WORDS, the item WORDS is in-
eremented by 32, NINP is reset to 1, and the processing of MWORDS begins
again. If the end of MWORDS has not yet been reached, the next textual word
is examined. If, on the other hand, the textual word under examination is
not a function word (no match is found in table KFNC), then the program
jumps to statement 108 (see 9, below).
9. BEGIN PROCEDURE FOR PROCESSING CONTENT WORDS: This section brings a
textual word into table MATCH (one textual word entry is comprised of four
computer words). Next, a check is made for the end of MWORDS. If the limit
of MWORDS has been reached, another block is brought in and the necessary
housekeeping performed. If the end of MWORDS has not been reached, the pro-
gram branches to statement 110, and places the first computer word of the
next textual entry into working cell M2.
10. SUBROUTINE COM3 COMPARES FIRST THREE CHARACTERS OF TWO TEXTUAL WORDS TO
SEE IF THEY MATCH. IF SENSE LIGHT IS ON, THERE IS A MATCH. CONTINUE TO
FILL MATCH UNTIL REACH WORD WHICH DOES NOT MATCH: This section first
Branches to subroutine COM3. Upon return from COM3, if sense light 7 is on
(there is a MATCH), the program branches to statement 101 and examines the
next textual word. If sense light 7 is not on, the program branches to
statment 113 (see 11, below).
11. BEGIN SEARCH FOR TEXTUAL WORD WHICH DOES NOT HAVE A MATCNT, I. E.,

WHICH HAD NOT BEEN PAIRED WITH ANOTHER WORD(S). M INDEXES TABLE MATCH FROM
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THE TOP AND N INDEXES MATCH FROM THE BOTTOM. IF TEXTUAL WORD (M) HAS A
MATCNT, THEN SEARCH IS MADE FOR WORD (N) WHICH HAS NO MATCNT. TRY TO MATCH
IT WITH FIRST WORD (M) HAVING A MATCNT. IF BOTH WORD (M) AND (N) HAVE
MATCNTS, DECREASE N UNTIL IT REACHES A WORD (N) WITHOUT MATCNT AND TRY TO
MATCH IT WITH WORD (M). IF N EQUALS M, AND THAT WORD HAS NO MATCNT THEN
SET MATCNT TO THE VALUE IN THE ITEM MATCNT: Table MATCH contains only
textual words for which the three first letters are identical. When the
program begins to process the words in MATCH, the word at the beginning of
the table (indexed by M) is compared with the word at the end of the table
(indexed b& N): If these words do not have a common root, N is decremented
so that the first word and next-to-last word can be compared. If they do
have a common root, this fact is indicated by giving both words a common
MATCNT. Then N is decremented and the comparison of the first word and
next-to-last word proceeds. This process continues until M is equal to N
(in other words, the program has moved back through the table, comparing
each word in turn with the first word). At this point, if M does not equal
the total number of textual word entries in MATCH, M proceeds forward
through MATCH until reaching a textual word which has no MATCNT (the fourth
commuter word in the textual entry is blank). When M begins to move forward
through the table, N is reset to index the last textual word in the table.
When M indexes an entry which has no MATCNT, then the comparison between
words indexed by M and N proceeds as described above. The entire table has
been processed when M equals the number of entries in MATCH. At this point,
the entries in MATCH are transferred into buffer table DOUT, which in turn

is transferred onto tape.
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12. FINAL HOUSEKEEPING: When all of -the input text has been processed, a
final tape block is filled with the word THEEND, the total number of words

and function words is printed out, and the SUFFIX program halts.

D. Subroutines for SUFFIX (Root-Finding Program)

1. WORDS: This subroutine reads in a block of textual words (128 computer
words, 32 textual words) from input tape TZZE.

2. COM3: This subroutine compares the first three characters of two tex-
tual words to see if they match. Working cell Ml contains the first comput-
er word of one textual word entry and workiny cell M2 contains the first
computer word of a second textual word entry. The initial three letters of
each entry are right-justified in M1 and M2 for comparison. If Ml = M2,
sense light 7 is turned on prior to the return to the main program. If
there is no match, the sense light remains off and the program returns t»
the main routine.

3. STEM: This subroutine checks, two words at a time, for suffixes. If
they are found, sense light 7 is turned on. At the beginning of this sub-
routine, Ml contains the first computer word of one textual word entry and
M3 contains the first computer word of a second textual word entry. M2
contains the second computer word of the first textual word entry and M4
contains the second ccmputer word of the second textual word entry. If

ML = M3 and M2 = M4, then there are no suffixes to "remove," but the words
should be grouped as a MATCH, obviously, because they are identical; there-
fore the sense light is turned on and control is returned to the main
program. If the words are not the same, control is switched to subroutine

NOS, which removes final "s," or "'s," or "s'" from the textual words.
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Upon return from NOS, another check is made to see if the words are now the
same; if so, the sense light is turned on and control is returned to the
main program. If the words are not the same, the first half of the respec-
tive words in MATL and MAT2 are saved and the textual words are examined,
character by character, until the place of deviation is reached. Although
subroutine STEM is called only if the first EEEES characters of the two
textual words match, only two characters (SLAQ 12) are shifted out initially
because, to epply the "LETTER" rule (see note under E below), the final
matching letter must be saved; if only the first three characters in the two
textual words match, the third character from each word will need to be
saved. The coding under SL2 is required if one or both of the textual words
occupies all of the computer word and part of the second; SL2 means that two
computer words need to be shifted left. The coding under SL1 is used if
both textual words occupy, respectively, no more than one computer word.

The coding at TEMP + 1 deals with the two textual words when the point
at which they deviate from each other has been reached. MLET1 contains the.
last matching letter and the A register contains the letter following the
last matching letter in the second textual word. The test for A = D checks
for a double letter in the second textual word; if there is a double letter,
it is shifted out at EM3. If the tést is not met, the first textual word is
checked for a double letter and, if one occurs, it is shifted out. Either
after the shifting or, if no double letter occurs in either word, program
control is transferred to COM (still in the TAC coding section). COM, finds
out which of the suffixes is the smaller (remember that tables containing

suffixes have been sorted so that the smaller of each pair of suffixes
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occurs in the first table) and places the smaller suffix in Ml.

The FORTRAN coding following the comment SEARCH MSUF1 FOR THE SUFFIX
down to the next comment consists of a binary search of MSUFl for the smaller
of the pair of suffixes which have just been found in STEM (for an explana-
tion of the test for negative numbers, see C-3, above).

The SEARCH FOR PAIRED SUFFIX IN MSUF2 is done on the basis of LSUF2,
which contains the starting address of possible pairing suffixes in MSUF2.

A zero in an MSUF2 entry indicates the end of the set of possible pairing
suffixes. If a matching suffix is found, then the exception list is
searched. A zero in the appropriate entry in table LEXL, means that there
are no exceptions, so a legal suffix pair has been found. If there are
exceptions, the appropriate list in MEXC is searched; if a zero is reached,
all of the exceptions have been examined, no match has been found, and
therefore a legal suffix pair has been found. After testing for a zero, a
test is made for the "LETTER" exception. The coding in TAC saves the actual
letter in question (e.g., if the computer word contained LETTER S, the S is
the actual letter) in LET1 and the word LETTER, if this is a LETTER exception,
in LET6. If LET6 and item KLET match, there is a letter exception and con-
trol is transferred to statement 8l. At statement 81, MLET1, which contains
the last matching letter of the two textual words, is compared with the
letter in the given "LETTER" entry on the exception list. If the letters
are the same, the "LETTER" rule avplies, the suffix pair is still legal,

and the next entry on the exception list is examined. Only if an exception
is found, or if the "LETTER" rule exists but there is no match between the

letters, will control be returned to the main program without turning on
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sense light 7; otherwise, the light is turned on to indicate a legal suffix
pair, without exception. (The "LETTER" rule is explained in E, below.)
4. NOS: This subroutine removes final "s," "'s," and “s'" from textual
words. The input to this subroutine consists of two textual words, upon
which it operates in sequence. At least the three first characters of the
textual words match. The program stores the first textual word in W1 and W2,
then jumps to GAS (Get At S). The first instruction at GAS saves the program
address of the instruction in the main part of the subroutine to which to
return. Next, a test is made to see whether the textual word occupies one
or two computer words. If the textual word does not extend into the second
computer word, program control jumps to ONLY. Otherwise, the second computer
word is searched from right to left until the terminal character of the tex-
tual word is found. Then, a test is made for a terminal S. If this test
fails, a test is made for a terminal apostrophe. If this test also fails,
control is returned to the examination of the second textual word. If the
textual word ends in "S," the preceding letter is examined. If it is also
an "S" the textual word ends in a double "S" and neither is removed. If the
previous character is an apostrophe, the apostrophe and final "s"('s) are
removed and control is returned to the examination of the next textual word.
If the textual word has a terminal apostrophe, the apostrophe is removed, as
is the S preceding the apostrophe. The procedure for a textual word occupy-
ing just one computer word is analogous to this one, and the examination of
the second textual word is, of course, identical.
5. OUT: This subroutine fills up buffer table DOUT (holds one block--128

computer words--of data) and, when DOUT is full, writes it out on tape TZZD.
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E. Special Note on the "LETTER" Rule

This rule merits a brief explanation because it somewhat misleadingly appears
in the exception list. A fypical example is the following: EXCEPT LETTER E.
This means that if the final matching letter in the two words being examined is
an E, the suffix pair is legal, unless an exception is found. If the final
matching letter in the two words being examined is not an E, the program assumes

it has not found a legal suffix and does not look at the rest of the exceptions.
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-
READ IN FUNCTION
WORDS FROM CARDS

SORT FUNCTION WORDS
INTO ALPHABETICAL
ORDER.

READ IN SUFFIX PAIRS
AND EXCEPTIONS. LINKING
SUFFIX PAIRS TO RELATED
LISTS OF EXCEPTIONS,

SORT SUFFIX PAIRS AND
EXCEPTIONS, SO THAT THE
PRIMARY SUFFIXES ARE IN
ALPHABETICAL ORDER.

ELIMINATE DUPLICATES OF
PRIMARY SUFFIXES, LINKING
EACH UNIQUE PRIMARY SUFFIX -
TO ITS RELATED LIST OF
ASSOCTATED SUFFIXES, ALSO
CARRYING ALONG THE LINK B
BETWEEN SUFFIX PAIRS AND
THEIR EXCEPTIONS.,
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WORD EQUAL
WTHEEND" ?

!

COMPARE TEXT WORD

AGATNST WORDS THAT
PRINT APPEAR ON THE FUNCTION
NFORDS WORD LIST.
NFORDS = GEAD
NFORDS+1 IN NEXT
END TEXT

) WORD
/

COMPARE THE FIRST 3 CHARACTERS
OF TEXT WORD AGAINST THE FIRST
3 CHARACTERS OF THE PREVIOUS

/ \ TEXT WORD.

COMPARE EACH WORD IN THE STORE IN THE TABLE "MATCH"
TABLE "MATCH" AGAINST ALL WORDS THAT MATCH IN THE
OTHER WORDS IN THAT TABLE. FIRST 3 CHARACTERS. |
FIND WHERE THE WORDS LINK THE WORDS TOGETHER BY
BEGIN TO DEVIATE AND SETTING THE 4th COMPUTER WORD
EXTRACT ENDINGS FROM OF EACH TEXTUAL ENTRY EQUAL TO
POINT OF DEVIATION. THE SAME "MATCNT".

COMPARE THE ENDINGS TAKEN
FROM THE WORDS AGAINST "MATCH"
ONTO
TAPE D

POSSIBLE PAIRS OF SUFFIXES.

ALL WORDS IN "MATCH'
HAVE BEEN CHECKED

FOR POSSIBLE SUFFIXE
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G. Printout of Function Word List

T FLNCTICN WgRDS

LATTER
LTIKE
vADE
v AKE
MAKING
- #OREQVER
MY
NCNE
NCR
ADTE
NOT
NOW
CF
CNE T
CaLY
cr
caTC
R
ClLR
FFR
CUITE
RATHER
SHgLL
SHE
SmOLLD
€INCE
gn
STILL
SLgk
TAKE
TrAN
TRAT
THEIR
THEN
THEMSELVES
THEN '
THEREFQRE
“TreRE '
THE
TRESE
THEY
TWIS
THQOSE
o - TroUGH
THUS
e
UMDER
LNTIL
LPON
LP
LS
VERY
hAS
WERE
17
WHATEVER
WhAT

50

hHEN

WHEREAS
hHERE
WHETHER -
WRICH
whILF
wHO
WHOSE
Wiy
WILL
WITh
WORK
wouLp
YEY
»
(
H
'l
aROLY
AROVE
TAFTER
ALONG
aALSC
AMONG
AM
AND
ARUTHER
AN
Aby
ARE
A
AS
-
EFCAUSE
T EFEN
EEFCRE
T EREING
EE
- EETWEEN
EQTH
EuY
EY
CaN
CONCERNING
~~ CONSEQUENTLY
couLD
FURING
__EACK
EITRER
ETC.,
OUEVEN T
_ EXCEPT
FOR
FROM
rAD
FAS
FAVE
FAVING

TM-1908,/100/00
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FENCE
S
FERSELF

FE

P IMSELF
+IS
FOWEVER

kOW
IF

INDEED

IN
TIMSIDE

INTC

1

18

T
ITSELF
17§

)
[

THEEAND
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H. Printout of List of Suffixes and Exceptions

SLFFIX PAIRS

ABILITY
ARLE
EXCEPT CAP
EXCEFY CONSIDER —
EXCEPT FoR?
AIN
EXCEPT EEG
EXCEPT FLAMNT
AGE
Al
EXCEPT CAN
EXCEPT FfIN
EXCEPT FORM
TEXCEPT TINFCRM T
EXCEPT L_ACKAL
EXCEPT LAYTERAL
EXCEPT LFG
EXCEPT NMETAL
EXCEPT NMINER
EXCEPT FFERSONAL
EXCEPT FET
EXCEPY FHYSICAL
EXCEPT ROV
EXCEPT SaNE
EXCEPT SFVERAL
EXCEPT SIGA
EXCERPT SPIN
EXCEPT VEST
ALLY
TEXCEPY FIN
AME?\T
AN
EXCEPT LETTER E
EXCEPT LETTER D —
EXCEPT CRIME
EXCEPT UHUEE_*____
AMC
T EXCEPY FTN
EXCEPT IMPCRT
. ANT .
EXCEPT IMPCRTANT
EXCEPT FAGE
EXCEPYT FROTESTANT
ARD
ARDMENT
7 ARY N
EXCEPT EQUNDARY
T EXCERT (AN h
EXCEPT ELEVENT
T TTEXCEPY TRUNGARY
EXCEPY LITER
T T EXCEPY SECRETARY
ARMS
ATEL T
ATIC
ATICN
EXCEPT FOUNDATION
EXCEPTY FROT
ATI2E
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c
o
EXCEPT LETTER E
TEXCEPY TATRE
EXCEPT FFE
EXCEPT SUTITE
Lo
En -
EXCEPT CARED
EXCEPT (CUB
EXCEPT FADED
"EXCEPT FIN
EXCEPT FYRED
EXCEPT FOUNDED
EXCERPYT FAY
EXCEPY VATED
EXCEPT FasT
EXCEPY FENN T —
EXCERT RAGGED
EXCEPT FRaAY
EXCEPT RUG
EXCEPT  SCRAPED
EXCEPT SPARED
EXCEPT STARED
EXCEPT STRIPED
EXCEPT TAMED
EXCEPT TWIMNED
EXCEPT INITED
EN
T EXCEPT EARREN B
EXCEPT LIST
EXCEPT FoLLEN
EXCEPT RJIP

EXCEPY SFaAF
EXCEPT ETIR
ENCE
EXCEPT CFF
" EXCEPT FRESS
 EXCEPT SENT

ENED
- EXCEPT LIST
ENT
EXCEPT MISSENT
EXCEPT FRESENT
EXCEPT RIP
EXCEPT ROD
ER
EXCEPT ARCPER
EXCEPT EAREBER
EXCEpPT EAT
__ EXCEPT EIT
EXCEPT EOQQKER
EXCEPT CAREER
EXCEPT CENT
EXCEPT COCKER
EXCEPT CORM
EXCEPT (CUSTOM
EXCEPT ENGINEER

EXCEPT FIN
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EXCEPT FLOWER ic
“" EXCEPT FORF I EXCEPT ANT
EXCEPT kAN EXCEPT CLASS
EXCEPT RUNG - e T T —  EXCEPY tus
EXCEPT IMN EXCEPT SONIC
EXCEPT LD EXCEPY TOP
EXCEPT LET 1cal
EXCEPT LIT - EXCEPT (CLASS
EXCERPT MAN EXCEpY L0G
EXCEPY WMAST T T EXCEFTY FERION
EXCEPT MATTER ING
EXCEPT METER EXCEPT EFAR
EXCEPT NMOTH EXCEPT EDOK
EXCEPT ALIMBE “EXCEPY (AR
EXCEPT CFF EXCEPT CLOTHING
EXCEPT FET S — EXCEPT EARRING
EXCEPT FRQF EXCEPT EVEN
EXCEPY GUART TEXCEPT FAD
EXCEPT FRANGER EXCEPY FIR
EXGEPT RID EXCEPY FERRING
EXCEPY RUB EXCEPY INN
EXTEPT — SCRAPER TTTEXCERY  MAY T T
EXCEPT SETTER EXCEPT FRANG
EXCEPT SHQOW EXCEPT RIDING
EXCEPT SRUT EXCEPY SCRAPING
EXCEPT SLIF EXTEPY TAM
EXCEpT S§oLC EXCEPT TICK
I EXCEPY SPRINGER EXCEPT TWINING
EXCEPT STAG EXCEPT UNIVING
EXCEPT StIM 10N
EXCEPT SWEATER EXCEPT EILL
EXCEPY  TOW EXCEPT LEG
EXCEPT TWIMNER EXCEPT LOT
EXCEPTY WwICK TEXCEPT  MTILL
ERN EXCEPT MISS
3 EXCEPT FaASS T
EXCEPT LEYTER H EXCEPT FORT
EXCEFT LEVYER O o T EXCEPT FROCESSIUN
EXCEPT LETTER S EXCEPT STALL
- ) EXCEPT LETTER X - o ISH
EXCEPT CLOTHE EXCEPT FIN
EXCEPT NMORALE B T EXCEPT FLOURISH™
EST EXCEPT SPAMN
EXCEpT TL[IG I1SM
EXCERT EARN - 1s7
EXCEPT FIN . B EXCEPT aSS
Fabl EXCEPY CELL
FARE EXCEPT FHYSIC
FIELD 18T1C
“FuL I1TE
F0OOD B ITIE -
1A ITICN
EXCEPT GARCEN EXCEPT COAL
EXCEPT VIRGIN EXCEPY FART
IaL ITICNAL
EXGEPT EUR 1vY
1AN B ___EXGEPT AUYRORITY
EXCERPT FHYSIC EXCEPT LCYVERSITY
IATION EXCEPT SEVERITY
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EXCEPY VANITY
= IVE - 7
IZATION
17¢C
17¢
1ZING
KTING
L
EXCEPT LFTIER A
EXCEPT IDEAL
EXCEPT SFA
LEDGE
LESS
EXCEPT SHIFTLESS
EXCEPT WIRE
LIKE
~LIKE
LINESS
LIZATYION
LY
EXCEPT EARLY
EXCEPT  RARCLY
EXCEPT rOMELY
EXCEPT FFrAR
EXCEPY STATE
raKER
M AN
T T EXCEPT  ATRFAN T T
EXCEPT ELlISh
TEXGEPT  GENTLEMAN
VEN
EXCERPT CGENTLEMEN
EXCEPT pNINLTE
S 2 o VA £
EXCEPT APARTY
EXCEPT  EASE
EXCEPT FIG
EXCEPT STATEMENT I
r0ST
—
EXCEPT LETTER A
EXCEPT LFTTER E
- _EXGEPT LETTER W
EXCEPT EROWAN
EXCEPT (RQOW
T EXCEPTY TLOZE
EXCEPT FLOW
EXCEPT LAW
EXCEPT LINE
EXCEPT CWE
EXCEPT 1T0W
NED
EXCEPT EUR
EXCEPT CFROW
EXCEPT EAR
EXCEPT LEAVE
EXCEPT FATTER
TEXCEPT AR -
NESS
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€LoGY
CR
EXCEPT FaCY
T EXCEPT MAY
EXCEPT FASTOR
EXCEPT RNT
EXCEPT 1TAIL
EXCERPT TRACT
EXCEPT TENCR
cus
EXCEPT GORGE
cuT -
FOWER
R
EXCEPT LETTER E
T EXCEPT T ANGLER
EXCEPT ARCHER
T EXCEPY EADGER
EXCEPT EFER
EXCEPY EROKER
EXCEPT EUTTE
T TEXCEPY CaSTE T T
EXCEPY CRATE
EXCEPT T[OVER
EXCEPT FOME
EXCEPT LTVER
EXCERT CFFICER
EXCEPT CGLIVE
EXCEPT FIE
EXCEPT FRIME
EXCEPT €SKIE
RE
EXCEPT CFENT
EXCERPY STATU
B REN
EXCEPT EARREN
FENCE
-ty .
EXCEPT ARCFE
EXCEPT COUNT o
~ EXCEPT kEN
EXCEPT +ING
EXCEPT MAR
EXCERPT AURSE
EXCERPY SENT
EXCEPT ~ SURGERY
1
EXCEPT EROW
EXCEpY LCEN
EXCEPT TFASE
SHIF
EXCERPT AIRSHIP
SIDE
EXCEPT FRESIDE
SLY
SMEN
o ST
EXCEPT LETTER E

STORM
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1

T 77 TEXGEPT FLANTY
TENED
T T
EXCEPT EREADTH
EXCEPT EARTH
EXCEPT FIR
EXCERPT FkEAR
EXCERPT ANOR
EXCEPT YOU.
TIME
10P
TURE
EXCEPT- Cap
EXCEPT TEMFERA
TV LS
EXCEPT CaSLAL
EXCEPT COMMUNTITY
EXCEPT FRCPERTY
EXCEPT §IX
Lal
LFE B
EXCEPT EAD
EXCEPYT Fgal
EXCEPT FIG
EXTERY MAN
EXGEPT FASTURE
T EXcePY FasT T
LRAL
WARE
EXCEpT wuqpl
- - — 3PE
Y
T UUENXGERTY A L T
EXCEPY EATTER
T EXCEPY ETLL )
EXCEPT EUG
EXCEPT EUR
EXCEPY EUS
EXCEPT CARRY
EXCEPT CnOK
a EXCEPT CONUNTY
EXCEPT LOWNY
EXCEPT EARL
EXCEPT EVERY
EXCERPT FACTOR
EXCERPT FAIR
EXCEPT FORT
EXCEPTY GuULL
EXCEPT FARLC
EXCEPT LAD
EXCEPT ~MAN
EXCEPT NAR
EXCEPT VMOR
EXCEPT FARTY
EXCEPT FEAR
EXCEPT FENNY
EXCEPT FIT T
EXCEPT FLAN

TM-1908/100/00

Section Two
EXCEPY  FNPY
EXCEPT FREACY
EXCEPT FROMANY
" EXCEPY RUB T 7T
EXCEPT SLIV
EXCEPT  SLIFRFR
EXCEPY SPIN
EXCEPY TIANY
A ESE
— T T R
A IsM
A [\
ACTION ¥
AL E
EXCEPY CANE
TEXCEPT TCHWQRETTTT T T
EXCERT (CnRE
EXGEPT FTNE
EXCEPT w~ORE
EXCERPT FaARTIAL
EXCEPT FRACTICAL
TEXCERYT SFVERE T
EXCEPY SwECTIAL
AL ET
AL IAN
AL IS8T
AL ST
AL L
AL Y
ARLE 13
EXCEPY CaApE
EXCEPT SLITE
~AIN ENANCE
AIN T ISH T
AMF CME
AMENT £En
. AN E
EXCEPT  CuURAW
__EXCEPT _ rILAN
EXCEPf?“kiCE‘“”“""*_'“_
hN (4]
AN I~
AN ¥
ANCE £Eh
Ied B CNE
AND 4
EXCERPT (CNME
AND 15H
ANT £
ARY £
_EXCEPT  CANE
EXCERT SAlARY
ARY Ity
b7 IT
ATE E
EXCEPT FRIMATE
ATE 1¢ .
ATION E
ATION En
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SLFFIx PAIRS
EXCEPT  FOQUNDATION EXCEPT MATTER
- ATION 1ING EXCEPT RIBHER
AY EGIAN EXCEPY SHQOMWER
BE FTiln — T EXCEPT TOWER
BED FTION D RAL
BILITY T1O0MN D SE
BY EST D 1
[ E EXCEpPT EEAL
c M EXCEPY EOLL
CAL R EXCEPY TCART
EXGEPY TYpPIST EXCEPT CONTENT
CATION ED EXEEPT COLTY
CE 7 EXCEPY T[TET
EXCEPT FLEET EXCEPY FEET
EXCEPT FORCE EXCEPT FonOQ7Y
EXCEPT CGREEECE T EXCEPY FORGET
EXCEPT INSTANCE EXCEPY FOR?Y
EXCEPFT FEAT TEXCEPT  GRANDS
EXCEPT FRINTY EXCERPT FkATCHED
EXCEPT §PAT EXCEPT FEALC
EXgEPT  SPIT EXCEPT FEARD
CE TTAL TEXCEPT FOOTT T T T
CE IS8T EXCEPY FORMET
CE LY EXCEPT NMARKED
CE X EXCEPT MFAL
CH™ LANE EXCEPT wOLEL
CIE 1IC EXCEPT »MOUND
TTEXGERT  FaLITIC T TEXCEPY "FLOL T
cItu X EXCEPY TENT
CTION  GUISH EXCERPT THREAD
cTION CUISHFD EXCEPT waARLC
a I v 4 1 EXCEPT WTLT
EXCEPT CURRENCY DED SI0M
Y vl S § S TEXCEPT  TENSION
cY 11¢C pDEN 1
o D LY EXCEPT CART
EXCEPT (CHILD EXCEPT FEAT
EXCERT  CLRLY EXGERT ko7
EXCEPT FOLD EXCERPT wvOLE
EXCEPT rROLLY - TEXCEPYT 1ENLED
D MENT ~ DING T
EXCEPT EASED 3 LOM
B D AT £ 1AL
EXCEPT AGEL E Ic
EXCEPT MEAD EXCEPT EASE
T EXCEPT MISSENT Exceprr comlc
EXCEPT FaIL EXCERT (URE
EXCEPT SAIL EXCEPT LOGE
EXCEPT ¢&PEL EXCEPT LVYRE
] R EXCEPT ~USE
EXCEPT LETTER E _ EXCEPT CPERATE
EXCEPT ARCFER EXCEPT FOoLITE
EXCEPT EAREBER EXCEPT SLAVIC
EXCEPY EANNER EXCEPT STATE
EXCEPY LEER EXCEPT TUNIC
EXCEPT Fl QOWER £ ICAL
EXCEPT FCRMER £ 1ce
EXCEPT LIVER E IFRY
EXCEPT FANMER E IFIER
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SLFFIX PAIRS
E

1FY wXCEPT SORT
EXCEPY MODE — T EXCERPT SPIE
E INAkL EXCEPT SPOKE
E ING T T EXCEPTY SPUIRE T T T T
EXCEPT EARRING EXCEPT STARE
EXCEPT CASTE EXCEPT SHURFACT
EXCEPT L[AME EXCEPT TTLE
EXCEPT FRUGE EXCEPT wvaSE
EXCEPT EkwIE EXCEPT WwARE
EXCEPT TIDE R S £ 2.
EXREPT  TWINE EXCEPT FATE
£ 10N EXCEPT MOLE
EXCEPT L[EFINATE EXGEPY SHORE
EXCEPT MTLE € Th
EXCEPT MILLE EXCEPT FJIFE
EXCEPT ANRTE EXCEPYT " WnDRE T T
EXCEPT FASSION E 110N
EXCEPT STATE EXCEPT CapE
EXCEPT VERSE EXCEPT FACE
3 ISH EXCEPT FARTITIOA
EXCEPT FINE EXCEPT FnNRE
EXCEPT  VNORE - £ TRIL R
E IT 3 LRE
EXCEPT COME EXCEPY CREATURE
EXCEpT CUBE EXCEPT MANE
EXCEPYT | IME EXCEPT FaASTURE
EXCEPY MERE EXCEPT FrRESSES
. E T TIYION TTEXCERT sTATE T T T
£ 1Ty [ \]
EXCEPT (¢AVE EXCERPT EULSY
EXCEPT NMNATIVITY EAK CKEN
T £ 1vE ED ImLY
£ IvVITY __ED__ING
- R B o L EXCEPT MATTER
EXCEPT (CURIOU £ 10N
EXCEPT SERIQU EXCEPT MILLED
£ FTICnN EXCERT MISSED
4 T o : EXCEPT ANTED
EXCEPT EUST EXCERT FASSION
TXCEPT "TARE " EXCEPT STATION
EXCEPT CASE ED ISon
EXCEpT TLAR? ED ITICN
EXCEPT EASE En ITICNAL
EXCEPY FacT £D 1TURE
EXGEPTY wOSE £D TVF
EXCEPT LItT EXCEPT EXECUTED
EXCEPT MINT £D MENT
EXCEPT MOLE ED CR
EXCEPT MUSE EXCERPT MINCH
T EXCEPY FacT EXCEPT FasTar
EXCEPT FLANT _ED §F
T T EXCEPY  FORE T ED STVE
EXCEPT FO0S? EN STVELY
EXCEPT FROLUCT EN 1
EXCEPTY FRIFT EXCEPT CART
EXCEPT EaLE EXcEPT [aRT
EXCEPT SCENT EXCEPY FACED
EXCERPT SHORE EXCEPT LEAST

EXCEPT SHOT EXCEPT MINED
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EXCEPT FLANNED EXCEPT COUMTY
EXCEPT FOST = "EXCEPT  FAIFRY
EXCEPT STARED EXCEPT FRFALY
- “EXCEPY  TRATY T TTEXCEPYT  SHOWER
ED TIOM ERy TIC
EXCEpY FACED ETIC Y T
ED TURE EW Cw
EXCEPT FODBED £y 15K
ED LRE F VE
EXCEPT EMDED EXCEPY SFRF
EXCEPT FaSTED F vou
EDNED SSFLLL FE VE
£D Y EXCEPT STRIFE
EXCEPT CTTY [ o -
EXCERPT CNOKY FIED 1ED
EXCEPT COUMNTY FIED TY
EXCEPY MaANY FYING Ty
EXCEPT FFNANY T GUARD T TY
EXCEPT SCRUBAY I L
EXCEPT STQRY IAL T1ST
EXCEPT TREATY IAL \
TTTUELL CLD EXCEFT FARTY
EN InAL IAN Y
EN NG 1T TTUISM
EXCEPT FASTEN IC CF
EXCEPT LINING 10 - CREN
EXGCEPT LXISTING IC Y
TENY YT T ’ - EXCEPT YTALY
EXCEPT SsTULY EXCEPT TERRIFY
EP FT - T ICAL CLOGY N
EP FTH _IcAL Y
’ TER EST ICATION YING
ER IAL ICE SE
A - - S Y ¢ S ‘1D Y
EXCEPT FLOWER EXCEPT FLAY
T EXGEPY "FORFER TIE Y
EXCEPT IANER 1E YING
EXCEPY LeTTING - TED ICATYO —
EXCEPT LIVER IED \]
T EXCEPT FATTER iER Y
EXCEPT SETTER IES Y
EXCEPT SHOWER - TEST Y
EXCEPT SHUTTER IFuL Yy
- EXCEPT SLIFPER IGHT CUgkT
EXCEPT SPRINGING ILy Y
T T EXCEPT SWEATER IN LN
EXCEPT TOWER INESS o
- ER LY ING I10N
EXCEPT RARDLY ___ING _ MENT .
EXCEPT SUPPER EXCEPT COMMENT
ER FTICN ING TH
ER TRAL ING LNG
ER RE ING Yooz
ER TRIC N EXCEPT EILLY
ER RY EXCEPT COOKING
EXCEPT COUMNTRY EXCEPT COUNTY
EXCEPT FUNGER _ EXCEpY WINCLY
ER ] EXCEPY FREALY
EXCEPT COOKER EXCEPT SYORING
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EXCEPT EEAR

T EXCEPT EDAR
EXCEPT FFAR
EXCEPT RrAR -
EXCEPT YFAST
R LR
SH TIRE
STON T
EXCEPT FTIsT
EXCERPT " #TST
EXCEPT Fasg?
SIONARY 1
sIs TTC
STITY LS
ST it
EXcEPY  ELAST
EXCEPT CRGANIZE
TH wARD
TION i€
THEEND

EXCERPT IREATY
- TON TVE
10N IVELY
TGN cR
EXCEPY MENTOR
EXCERPT wMoTIQW
EXCEPT VvTIsIowm
I0M CrY
TON LeL
ISmM 18Y
IS7 C
IST Y
IStTIc \]
L TYIMNG
LAND LF
LE ILITIE
LE ILITY
LE LLAR
EXCEPT FARTICLE
v 1
EXCERPT LFTTER §
A 1
EXCEPT EFAT
EXCERT TANANQN
EXCEPY CONCERT
EXCEPT T[ZRT
EXCEPY GREET
TTEXCEPY LoON
EXCERPY MEAT
EXCEPT  SHUN
~_EXCEPT sPaMN
EXCEPT EPIN
EXCEPT STRAIM
T EXCEPT  wARN
N TICAL
NG T
AT Tk
A o1 R - 1o B
GN RY
EXCEPT FURRY
ON TED
 oN VE
EXCEPT ACTIVE
EXCEPY CaPTION
EXCEPT T[FRIVATIVE
EXCERPT T[TYRECTIOA
EXCEPT ANATION
EXCEPT FNSITTVE
CR RAL
OR FENT
- CR RFSS
OR RY
cY LoTION
R LY
EXCEPT  ROMELY
EXCEPT LTVER
EXCEPT SCAR
EXCEPT wHIRLY
R £T
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I. Program Listing, SORDIT and SUFFIX
ORT FROGRAM
S F . J08 ISEEHDITI
7 T TWRTSENY §,22Z2721777 0
rLRS TAC MAGTAPE,LIB
T T I T TSORDIT R
NAME SORDITS
START NOP 3
SORT INTAPF (3)
" © T DUTTAPE(4)Y
WKTARES(2,9206)
N INFURM(4,128)
INSENT(W/THEEND
- T KEYTi,A,1) -
KEY(2,A,2)9
‘KLY STaARTH .
END STARTS
JOB RUN o
J08 ENDJOF
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Section Two
SLFFIX PROgRAM '
6 1 [SLFFLA
- TTITENTIFY Fy 16Ky BX, 7000w
SLERQUTINE STEN
GCMMON ML, M29MI,MA,NSUFX
CCMMON  TodsKyL s MaN
cCrHOMN MSUFL,LEUF2,MSUF2,LEXLs MEXC
OCMMON KLET,MATI,MATR20LFTY,LETO,MLETY
LIMEMSION MSUF1(500), LSUF2(500), MSUF2(2000)
DIVENSTION LEXL(2000), MEXC(1000)
IF (MIINEUIM3DY,CE0 TO 2
IF (M2)E(M4),GC TO 99
2 CALL MhOS
IF (MIINE(M3),60 TO 3
) TF (NE)ETM4),6C TO 99
3 MATY 3 Mj
MAT2 & M3
STARTTAC
TMA M13
T™Q 2%
SLAT 12%
TAM M1i%
TMA — M3 - T T
TMU M4d
SLAT 12%
TAM M35
TMQ A/ $
TMA M25
- ) S| AT {2% ) o
TAM M2%
TMA M3y
SLAQ 12»
TAM M45
TMQ A/ %
T JAEQ B =R K S
wMP SL2d
THA M2%
JAkQ SL1%
I Ca %
T™MQ M3
SLAT 6%
TAM TEMPS
CA %
TMQ M3%
SLAQ 6%
TMQ TE~PS
JAEQ (PY+1% HAVE CHARACTFRS WHICK ARE EQUAL
wMFP TEMP+1% CHARACTERS DO n~NOT MATCH
TAM ALET®
TMA M1 TO GET RID OF CHARACTER wHICH HAS JuUdT SkFN rLU D
™Q M2% EnuaL TO CHARACTER In QTHER WOk
SLLAG 6%
TAM —  wi%
TMA M3E TN GET RID OF CHARACTER wHLICk HAS JubdT arkN fuyrU
MG M4%  FQUAL TO CWARACTER LN OTmER WORD
SLAG 6%
TAM M3%
TMA M2%
T™Q a/ $

SLAG 6%
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61
TAM M2%
TMA Mé4$
SLAQ 6%
"~ TAW M33 - T
JMP SLes»
SL1 CA 3
MG M1$
SLAQ 6%
TAM TEMPS
e T i LR
T™Q M3$
SLAQ 6%
T™Q TeMPS
JAEQ (P)+1%
wMP TEMP+1§
TAM T MLETAs T T T
™Q A/ $
THA M1$
SLAG 6 ¥
[ AM M1$
TMA M3 $
- SLAG " Té § o T
TAM M3$
JMP SLid
TEMP cs0 $
TMD MLET1% WORLS DEVIAVE
JAED EM3§
TDA 3 - -
JAEQ EM1®
JMP CUM!L
FMI TMA M1§
™M@ 0/60%
St AQ 6%
TAM 7 wmis .
JMP cOM®
Fmd TMA M3
T™MQ 0/60%
SLAQ 6%
TAM MEF
cov TMA —  M3® COMPARE ANL SURT mi,
TMD M1%
JAGD T oUT+¢ng
TDM M3%
npT TAM Mi1SPLACKE SUFFIx wTYTH ALPRABETICAL PRECENENCE
EnxDTAC

C SEARCF MSUF1 FOR THE SUFFIX

33

36
34

35

J 50

k =z NSUFX+1

I3 (uek)/e

IF (I)E(K),GO0 70 4

IF (IYE(J)GO Y0 4

IF (MI)E(MSUFi(T)),G0 Tn o
IF tM1)LTL0).Ge TO 37

TF (MSUF1¢I)ILT(g),G0 TN 34
IF (M1)GTIMSUF1(1)),G0 7O 35
K 2 7

6C To 33

Jd s T

6C To 33

TM~1908,/100 /00
Section Two
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SLFFIx PROGRAM o
37 IF (MSUFLC(INIGT(O0Y-GO TO 35
T T UUTTRUTYTO 36 T — - i
4 RETURM
C SEARCk FCR PAIRED SUFFIX IN MSUF2
5 J = LSuyr2¢l)
6 TF (MSUF2(JY)E(0)Y,G0 TO 10
TF (HSUF2(u))IE(M3).G0 Tn 7
NEENL S
GC To 6
C ZERG INDIGCATES THAT THERE ARF MO EXCEFTLONS) T(HEREFURE.HAVE FUUND A SUFFTX
7 IF (LEXL(DIEC(D),Gn YU 9
K = LEXL(J)

J s 2
t skarck txCEPTICNM LIST IN MEXCs 0 INDICATES FAVE REACHED END nfF LIST.
c THEREFNRE , HAVE FOUND SUFFIX
B IF (MEXC(K)IE(D),GO TO 9
LETe 3 MEXC(K)

STAFTTAC
(of $
TMA LETSS
SRAQ 6%
SR~ @d2%y  — T T T T
TOM LET1S
B} . . 1M 07508~ — - e .
SLAQ 6%
o TaM LET6%
ENDYAC

—  IF (CETHYEIKCET) ;GO TOO®RI . T T T
IF (JYE(1),G0 10 10
IF (MEXCTK))E(FATI)>GO TO 10
IF (MEXC(K)IE(VAT2),GO TO 10
T BZ K o® K+i )
qC 70 8
By TIF (CETIYE(MCETDY, GO To 8%~ T T 7
IF (JIE(G)»6G0 To 82
J 2]
GC 7¢ 82
BY J =0 N
GC To 82
TTT9 O TF TITETLY.GU YO IO oo
99 SENSE LIGHT 7
10 RETULRA
ENC
SLEROLTINE COMZ
CCMMON M1,M2

- 7 CCATINUE )
STARTTAC
B T T 1HA M1%
SRA 30%
S TAM M1i%
TMA M2§
) SRA 30§

TAM M23

ENDTEC

IF tMIINE(M2),60 To 90
SENSE LIGHT 7
90 RETURN
ENE
SLERALTINE WORELS
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63
SLFFT+ PROGRAM
CCNTINUFE
5TARTTAC
JMP JOINTSH
T N7 ETEIINZITISE T T T
nLT TZZEs
kLT 000IPRO,MWORDSS
ENDTAC
KE TURN
ENE
o ~ SLERQUTINE QUT e
CCrMON MY
CCNTINUF
§TaARTTAC
TMD XSAVSE
TDXLC 214
T~ TTWMD ™IS - - =
TDM s 1%
TMD C/HLT,DOUT+1283C/~L.T,SAVE
ATXY 1,1%
TMD L/DbOuUTS
TDM XSAVs
JuP 7T IOINTS T
N/STZ33N/1T39%
wLT “TZID%
R T nouTs
T L RETS
boblT ASTOR 128%
= = XEAV TL700UTS
SAV TXDLE s 18
TNM XSAVS
TRl NOP %
ENDTaAC
RE TLIRA
- N s
SLEROLTINE NOS
cCrHON M1, M2,¥3,M4
cCNTINUE
STARTTAC
™D M1 $
TITH wli 3 o
™MD M2 $
TN ——"u2 g
JMP GAS % TO GET AT S
™™D wi -
TDM M1 % M1 AND M2 NCh CUNTAIMN WORD FOR™
TMD we % APOSTRCPHE & HAVE BEEN REMOVED
TOM M2 $
W34 TMD “3 $
TDM wl $
T™MD M4 %
TDM ") $
JMP 5AS $ B
TMD wi $
M M3 $ M3 AND M4 NO% CUNTAIN WORD FORM
TMD W2 $ APQSTRCPHE § HAVE HEEN REMQUED
TOM M4 %
EnDTAC
RETURN

STARTTAC

T™-1908/100/00
Section Two

AFTER S ANT

AP TER S AND
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SLFFIX PROGRAM
nAS TJM EXIT $
THG 6717147 5 B o
TMA w2 %
TMD A/ 3 o
JAED ONLY $ TEXTUAL wORD DOcSn,T EXTEND TuTy 2uvir CNHMPUTER w
MECH ETA w2 3
ES W/ %
JAaz ALNK $ NO CHARAFMTER IN SPACF EXxAMINED
ETA W/SSS$SSSSSE SEARCH FOkl TERMINAL § IN 2un CO«PiJFR WaRp
ES a2 Y
Jal §SSS 5 JF HAVE ¢ TehnInal 4§
ETA W/ttrrre90 §
£S wed
: JAZ (P)+1%
FxIT JMP (P) % NO TERMINAL €, ITHEREFURE EXIT
TMA W2y
£ W/ $
TAM 423
JMP GAS+11H§
RLAK sL@ 6 $ TO PROCESS TFROUGH wORN,6 BITS AT a TIMe, tKHAM
JMP nNECH % RIGHT TC LEFT, UNTIL FIND A CrakaCTER
SSSS SLG L % HAVE KLRFATY LOCATED TERMINAL S» wne. #dNT TO
TMA n/u % LOUK AT PREGEDING CHARACTER. FINST,SHE
JAEQ FRWLU $ TF S WAS IN 1ST 6 GITS IN 2nD CUMPITER wWORT, IF
NOP $ §0, JUMP TO FRWL TO LOOK AT END NF 1St COrPL[=K wn
ETA A2 %
ES w/8555858S%
JKkZ EXTIT FTIF TEXTUA] wCRD ENDS LN TROQUBLF S» NORIT RE-QGVE
ETA W $
ES W/ZVT1IV 00 S LDOK FOR APOSTROPHE S, PNSSESSIVE E-~nING
JAZ POSS »
TMA W2 % IF DOAsT HaAVE POSSFSSIVE EMBYAG
JMP (P)+34 $
PSS TMA T W2 % REFMOVE APOSTROPKE
EI A/ $
SR@ [ % REMOVE FTNAL S
EI w/ H
TAM w2 $
JMP EXIT %
PRWE MO 671747 $ =
ETA Wl »
ES W/SSS5SSSSS CHECK FUR DOLALE=S ENDINGe TE PO X1
JAZ EXIT $
ETA Wi $
ES WZ'Yr ety
o o JAZ (PY+3 & IF HAyE aPOSTROPHE -
™M@ 67175 % TO REMOVF TEFMINAL S, OCCUPYTING 18T & «lfy IN
TMA w2 & COMPUTER WQRD
EI W/ %
TAM W2 $
JMP EXLT $
THMA Wl $ - -
EI W/ $ REMOVE APCSTROPHE
TAM Wi
JMP (P)=4%
DMLY ETA Wi § TEXTUAL «0RD CONTAINED IN 4ST CuMPiitR wOR
ES W/ $
JAZ T BLOPS
ETA W/SSSSSSSSS CHECK FOR TERMINAL S
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wi $
JAZ OTHER®
ETA "YAREEEENENER
T T e ES WIS — 7 T
wAl APQSS
JMP EXIT” 3
RLCF SLQ 6 % LOOP PROVIDIMNG FOR SEARCH, FROM WIAWT TO L-FT,
JMP ONLY & UNTIL FIND A CHARACTER
APCS TMA Wwis
ET 7 5 O
TAM wl$
JMP GAS+iwsg
NTHER  SLO 6 $ TO LOOK AT CPARACTER PRECEDING IERWINAL S
ETA wi $ ; '
ES A/SSSSSSS55% IF WAVE TERMINAL DUUBLE=Ss NUN, YT REerOVE
- R JAL gXI! ) YRR =
ETA Wi $
B ’ ES W/ i §
JAZ (P)+3H $
TMA Wi =iy
JMP (P)+3n $
T T TTTT T TIMAT T WIT ¥ REMOVE APOSTROPHE
EI w/ $
SRU™ [ 3
£ET W/ $ REMOVE FINAL S
TAW Wy $ ==
JMP EXIT $
o Wi “T7U % I
W L/s0 %
ENDTAC
ENE
COMMON  MLsM2,M3,MA,NSUFX
cCrrMON TousKslsMeN
CCvrON MSUFT, ([SUF2, MSUFZ, LEXL, MFXT
CCMMON KLET,KARD,KFNCoNFNG

CCFFON KEND, KEXC,LEMP P KHLNK

CCvMON MATCNT

sNINPLNMAT

cCrvHON MAL,MAZ, WwORDNS, FNORDS

CTMENSTON
LTMENSYON
CIMENSTOA
LTMENSTIOA
CTMENSTON
DIVENSION KF
CIMENSTOAN
REWIND 3
REAP 1,KaARLC
1 FCRMAT(10A8)
KEND = KARC(2
KEx = WKARLD(3
KLET 3 KaAR[(4

MWORDS(128)

MATERHCITT)

KSUF1¢500), KSUF2¢500), LEXC(>00)
MEUF1I(500), SUF2T500), LEX (2000
MEUF2(20UN) ,MEXCt10001

NC (200}

KaRp(im)

)
)
)

KELNK = KARD(S)

L = 4
NELFX = 0

C REAR FLtCTLION WOR
ne 2 NFRC = 1
READ 1, KARD
1F (KARD(2))E
KFAF(NFNC) =

DS INTO XFbC = NFNC WILL CONTAIN TOTAL NUMAFR OF b« irls
22001

(«END)Y, 60 10 22
KARD(2)
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CONTINUE

-

C REA

S

22
23

25
3

4
5-

53
C SOR

c
T
54

—_————— %5

56

57

58
¢ PUT

69

61
ogS

STCP
D SUFFIX INFO INTD KSUF1,KSUF2sMEXC = LEXC(LOCATIUN OF EXCEFTINNS) LIN<S
NEXCYEXCEPTICN LYSTS TadLE) TO KSUFE '

J® 2

I = J-=1

IF (KFNC(JIIGTE(KFNC(IY),50 YO 25

LENP B8 KFNCU{JY

KFAC(J) 2 KFNC(I)

KFANC(I) = LEMP

Jd s J=1

IF CJILT(2),G0 TOQ 22

GC TO 23

NEEINL S

IF (JILTINFNC),GO TO 23

READ 1,kART — = :

IF (KARD(L)IE(KEND),GO YO 53

IF (KARD(LIE(KEXEY,GO TO 4

MEXC(LY = 0

L s L+l

NELEX = NSUFX+1

KELF1(NSUFX) = KEARD(L)

KSLF2{NSUFX) = KARp(2)

LEXO(NSUFX) =L

Gt To 9

MEXC(L)Y = KARD(2)

Loz L1

If TNSUFX)IGTIS00Y,GO To 10~

gC 10 3

MEYC(L) = 0
T KSUF1 aND KSUF2 TO PUT S4ALLER ENTRY CF EACH RALR INTO KSuF1l, SU THAI,

WHEN LCOKING FOR SUFFIX NF MATCHING <ORDS.IF LOWER OF PaAlF LSN=T 1% KSikH1,

DON3T GOTHER WITH KSUF2. 4N ENTRY bay BE LESS THAN ZERD 1F CHakaClTER
SFTS TEFT-MOUST HITs THE SIGN BIT, “HICF TADICATES NEGATIVE N~GER,

nC €8 I = 1,NSLFX»1

IF (KSUF{{ITYILY(O0TF,GO 7O 57

TF (KSUF2¢IXILY(0),60 Yo 58

¥F (RSUFLTIVICTEIRSOF2(1))560 TU 58

LEVMP = KSUF1(I)

KSUFICIY ERSUFZCDY T T T

KSELF2(I) = LEMF

GC To 58

IF (KSUF2C(I))GY(0)Y,G0 YO 56

GC 70 55

CENTINUE

“KSLEY INTO ALPFPABETICAL ORDERs AND «SUFE AWD LEXC INTO CORRESPOADTMG IRDNER
J 3 2

I -1

IF (KSUFLCUWIILTL0),G0 TO 63

TF (KSUF1(I)ILY(D),G0 TN 62

TF (KSUFL1(JYIGTE(KSUFL(I))»G0 TO 7

CEVP = KSUFITTY = R
KELF1¢1) = KSUFL1(D)
kSLF1(JY = LEMF
LEVP B KSUF2(I)
KSLF2(XY = KSUF2(J)
KSLF2CJ) 3 LEMF
LEVP 8 LEXC(ID
LEXC(I) = LEXC(JY
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SLFFIX PROGRAM o - T
LEXCC(y) = LEMP )
Js g2
- IF 1401 T(2),60 To 6 A3
I ol 4 R -Y ] - - - - T

63 IF (KSUF1C(I)ILT(0),G0 TO 61
7 J® ogsi o S

IF ¢(JILTELASUFX),60 TO 69
C COMRINE ENDINGS IN KSUF2 WHICH HAVE & CPMMON MATCHING SUFFIX IN KsUFLl3 FHGU,
c HAVE MSUF1»THE FEDUCED KSUF1,AND MSLF2,THE KFARRANGED KSUF2, LsLFe LTINS
C "MELF2 To MSUFI. RY MEANS OF [EXC, LEYL LINKS MSUF2 TD MEXL ~ — -~ ———————
L s1
Moz 2 -
MELF1(1) 3 KSUF1(1)
T TreLvztyy sy 0 T T
MELF2(1) = KSUF2(1)
LEXT (Y = CEXC()
BC 9 J =3 25NSLFX»1
13 -1
IF (KSUF1(¢JI)E(KSUF1(¢(I)),60 TO 8
L o= oLt
MELFL(L) = KSUF1(J)
MSLF2THY = T
LEXL(M) 2 O
M OE MYy
LSLF2(L) s M
B MSLF2(M) = KSUF2(J)
LEXLEMY = LEXC(J)
M s M+]
9 CCANTIMUE
C NSUFX CONTAINS NUNRER OF SUFFIXES IN MSUF1: MATCNT COUNTS NUMHER (F TFFe RENT
c ROCTS I.E, ALL #wORDS WITH SAME ROQY WAVE SAME MATCNT NUMMERS NMal COUNTS
c NUNBER OF WCRDS IN MATCH; NINP INDEXFS MWORDS
ASUFX 3
MELF2(M) & D
LEXL(M) 2 O
= "WERDS = 0
FCRDS = o
T T T T MATENY s 1 ’
C SUBROLTINE WORDS READS WORDS FROM INPUT TEXT TaPE INTD TABLE MwORND
T CALL WORDS™ o TR RS T T T R
NINP B 1
100 nFAT 3 0
101 NMAT 3 nMAT+1
IF ¢(NMAT)GT(1600),G0 TO 10
102 M1 a MWORDS(INIAP)
IF (MIYE(KEND)Y,G0 TO 132
C CHECK 10 SEE IF WCORD IS ON FUNCTION=WORn LIST
J =0
kK = NFNC
103 I = (J*K)/Z
o . IF (I)EtK),G0 70 108
IF (I)E(JY,GD Y0 108
IF (MI)E(KFNC(I)),GO TD 105
IF (ML)GT(KFNC(I)Y,GO TO 104
K= 1
GC T0 103
104 J = 1
GC TO 103
105 FCRDS = FORNS+1
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PROGRAM

c

ann

OO0 0N 0

NINP B NINP+4
IF ONINPYLTUIZ2EY, GO TO 107 7~
CALL wORDS
wCRDNS & WORNS+32
NINP 3 2
6C TQ 102
HEGTN FRQCENURE FQOR PROCESSING MONTENT wQRES
108 MAYCHONMAT)Y = MWORDS(NINPY
ANMAT 2 NMAT+1
NINP 3 MINPel
MATCHINMAT) 3 MWORDSININP)
AMAT B NMAT+]
NINP = ATNPel
MATCHINMAT) = MWORDS(ININP)
AMAT B AMAT+1
NINP S ATNPel
MATCHON4AT) = MWQRDS(NINP)
ANIAP 8 MNTNP+1
IF (NINPYILT(L2E),G0 T0 310
CALL WORDS
WCRI'S & wORNS+12
NINF = 4
110 vZ s MWORDSININP)
SURROLITNE COM3 CONPARES FIKST THREE CHARAC1ERS OF TWO TEXTUaL wQ~{S 70 bFL
IF THEY MATCHS IF SENSE LIGHY TS ONSTHFRE IS A MAYRH3 CONTIntE To FILLL 1aBLE
MATCH UNTIL RFACH wORT WHTCH DOES NOT MATCH
LALL Com3
IF ¢SENSE LIGHRY 701015113 ~ ~
REGYH SEARCR FCR TEXTUaL WokD WHICH DOES NOT HaVE A MATCNY L.Fe wWwi(H WAS NQT
BEEYN FAJRED WITH ANQTYHER wORD(S)3 M INPFXES TARLE MATCH FROr (HE ThP AsD N
INDEXES MATCH FRCOM THE BOTTO4, IF TEXTUAL WORLIM) WMAS & MATANIoTwks SFARIW IS
MATE FOR wWNRD(N) wHICH HAS NO MATUNT AsIY THEN ATTEMPT IS WMADF TOQ raTim It
WITi wORL(M)3 IF WORDEM) HAS NN MATCNT,TRY TO MATCH IT WITR FLRST «0wxi,(N)
HAYTNE A VEATCNTY IF BOTH WOFDTHMY "ANT WCRD(NY HAVE MATCNTS» LNNK FAR FTRST
WORL (") wITHCUT MATCNT ANFE TRY TO MATER IT WITH wORN(M)e 4-FnN N FOUALS Y0
HAVF FROCESSED THROUGH TARLF AND WI{ [ FALL OUT.
113 M =
114 TF (MGTETANMATYL GO TO 130
Mg Me]
IF (FATCRIMITETMALYZGO TO0 195 . o
MAl = MATCH({M)
b B M)
144 Az = MATCH(M)
M B M*2
N3 NMAT
TOTETTTO 150
145 M 3 M+}
TF (MATCHIM)INE (MA2) ,G0 TO 144
Moz M2
GC TH 114
116 n 2 N=¢
150 IF (NYE(M),LB0 TO 121
IF (MATCWEM)DIEC(KRLNK) LGN TO 1311
IF (MATOW(NY)E(KBLNKI G0 YO 111
6C TO 116
111 N 8 N=2
Mé = MATCH(N)
h 8 N=3
M1 & MATCH(N)
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"SLFFIX PROGRaM

hNoE N*J

M3 = MAL
M4 ® VA2

c

€ SURRCLYTINE STEM CFECKS, W0 WORDS AT A TIME, FUR SUFFIXES

LIGHT IS TURNED ON
CALL STEM
IF

(SENSE LIGHY 7)117.116

“IF FOiiND, SENSE

117 IF (MATCW{¥)YNETKBLNKY,GO TO 120

IF

(MATCHCNYIE(KBLNKYSGO TO 119

METDHIM)
GC T0 116

2 MATCH(N)

119 MATCH(M) = MATTNT

MATCHMINY = MATENT
MATCNT = MATCNT+q
GC To 116

{27 MATYCHINJaMATCR{ M)
121 IF {MAYCH{FIINEUKBLNRI,LGO

GO TD 1i6

MATCH(MY = MATCNY
MATCNT 8 MATCONT+g
GC To 114

T0 T14

130 00 {3170 ® ILNFAT, 1

Ml = MATCH(J)
cAtL Cur T

131 CCATIMUE
— " GC Y0 100
132 nC 135 1 =

1,128,1

M1 & KEYD
CALL CUT

135 CCONTINUE

LCckauT 3
WCRDS = WORDS+(NINP~1)/4
PRINT 136,nwORDS,FORDS

136 FORMAT(IHO2(FEY)

sTcP

10 PALSE

s1cP

CCMPLETE
ENCE
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J. Output

The output of this portion of the program is a tape containing the text
words, arranged alphabetically, and coded with their respective MATCNTs.

At the end of the program SUFFIX, one line of printer output will show how
many function words were deleted. Tape D will contain the content words from
tape E. The different root forms of content words are set apart by having differ-
ent MATCNTs. Like root forms will have like MATCNTs. The MATCNT is contained in
the fourth word of each four-word entry. Tape D will be the input for the pro-

gram THESAUR.



March 1, 1965 71 TM-1908,/100/00
Section Two

IV. Thesaurus-Building Program (THESAUR)

A. Tables

KARD (10 computer words): Card input table. Holds contents of one
Bollerith card.

LINE (15 computer words): This table, used for printouts, holds the
contents of one print line.

KRIML (1000 computer words): This table holds the first half (first
computer word) of each of the primary words in the thesaurus.

KRIM2 (1000 computer words): This table holds the second half (second
computer word) of each of the primary words in the thesaurus.

KASSL (1000 computer words): This table holds the first half (first
computer word) of each of the associated words in the thesaurus.

KASS2 (1000 computer words): This table holds the second half (second
computer word) of each of the associated words in the thesaurus.

KMAT1 (1000 computer words): Contains the MATCNTs for the primary words.

KMAT2 (1000 computer words): Contains the MATCNTs for the associated words.

KTEXG, KTEXM, KTEXF, KTEXN, and KTEXT (each 128 computer wards): Buffer
tables which will hold, respectively, a block of textual words for input from

tape or output to tape.

B. Ttems

I, J, XK, L, M, N are items used to index various tables. They act as index
registers.

M1, M2, M3, Mhk serve as temporary storage cells.

NONG, NONM, NONN contain counts of the number of entries in buffer tables

KTEXG, KTEXM, KTEXN.
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KTEXT1, KTEXT2, KTEXT3, KTEXT4 are storage cells which contain the four
computer words of a textual entry or primary and associated words.

KTEXT5, KTEXT6, KTEXT7, KTEXT8 are storage cells which contain the four
computer words of the previous textual entry or primary and associated words.

KBLNK: This item contains a word of blanks.

KEND: This item contains the word, "THEEND."

INENT: This item contains a count of the number of thesaurus pairs in
tables KRIM and KASS.

LEMP: This item is a fixed-point temporary storage cell.

NVAP: This item indicates whether or not to print the indexes for the
textual words. If NVAP is not set to blank, the indexes are printed.

LWORD1 and IWORD2 are storage cells containing the last word read in from
the input text.

NFREQ: This item holds the frequency count for each root form.

NP: This item contains a count of the number of words in a given print
line.

NWDS: This item contains a count of the total number of words in the
input text.

MATCNT: A unique number for each root form (1, 2, 3.....n).

KBUILD: Used to indicate an initial run and that the card input thesaurus

is to be written on tape F.

C. Main Routine

1. The first short section of the program sets up Hollerith constants and

the items indexing the buffer tables.
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2., READ IN THESAURUS: This section of the program reads in the list of
primary and associated words upon which the textual thesaurus will be based.
One primary word and one associated word is listed on each input card. If

a number of words are associated with one primary word, the primary word is
repeated on each card until all the associated words have been listed.

3. SORT CARD INPUT IN PREPARATION FOR A MERGE WITH THE THESAURUS: A the-
saurus may exist on tape from a previous computer run. If so, the new
synonyms, read in from cards, have to be merged with the old synonyms on
tape. If there is no thesaurus tape, the new synonyms still haye to be
sorted for processing of the text and forming of a thesaurus tape. The card
word pairs are sorted so that the primary word is of major order, and the
associated word of minor order.

. CHECK TO SEE IF PLANNING TC MERGE OR BUILD THE THESAURUS: During the
initial run of the program on a portion of the text a thesaurus tape will
not exist. This fact is specified to the computer by means of éard input
(KBUILD). If there is not a thesaurus tape on F and KBUILD does not equal
the word "BUILD" the program will halt. If KBUILD does equal "BUILD" then
the primary and associated words from the card input constitute the entire
present thesaurus, and it is put on tape F.

5. MERGE THESAUR TAPE (M) WITH THESAUR CARDS BACK ONTO (F): If KBUILD does
not equal "BUILD" then the thesaurus formed on tape from a previous run is
put onto tape M so that it can be merged with the new synonyms from card
input onto tape F.

6. SAVE PRIMARY AND ASSOCIATED WORDS THAT APPEAR IN THE TEXT: A comparison

is made of words on the text tape E against primary words on thesaurus
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tape F. When a match is found the primary and associated words are saved in
tables called KRIMl, KRIM2, KASS1l, KASS2. After comparing all the textual
words or primary words these tables are sorted so that the associated word
is of major order. Then a comparison is made of the words on the text tape
against words appearing in KASSl and KASS2, saving only those synonym pairs
where the associated word also appears in the text.

7. SORT TZZE ON MATCNT USING M, N (2 and 3) AND G (6): Initially, tape units
are present; K is set to 128 preparatory to reading information into KTEXT.
The reading will not proceed unless the index indicates all of KTEXT has
been processed; therefore, for the first input, K must be set as though
KTEXT has been processed. Subroutine INTEXT places a textual word entry in
KTEXT1, 2, 3, and 4; after the second call to INTEXT, therefore, two textual
words occupy KTEXTl, 2, 3, 4 and KTEXTS5, 6, T, 8,respectively. This section
of the program arranges the textual words on tape TZZE on the basis of their
MATCNTs; the words are sorted so that the MATCNT numbers are in sequence.
The sort proceeds by examining the MATCNT of each textual word. All entries
for which the MATCNTs are already in sequential order go onto tape G; those
for which the MATCNTs are out of order go onto tape M or N. This section of
the program also sorts and merges the out-of-order MATCNTs which have been
read out on tapes M and N. Because the correctly sorted MATCNTs appear on
tape N and we subsequently want to refer to it on tape M, M is set to N.
Throughout the procedure described in this section and later sections, 128
word blocks which are not filled with textual words are filled up with the

word, "THEEND."
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8. MERGE M AND G (6) ONTO N: This section of the program merges G, which
contains all textual words for which the MATCNTs were already in sequential
order, and M, which contains textual words for which the MATCNTs were out of
sequential order; at this point, the MATCNTs on both tapes are in sequential
order and it is just a matter of fitting those on tape M into the main text.
At the end of this procedure, tape N contains all textual words, arranged
by MATCNTs in numerical sequence.
9. PUT FREQUENCY COUNT OF WORDS WITHIN MATCNT ON M: This section of the
program totals up the number of occurrences of textual words with the same
MATCNT, and stores MATCNTX, the frequency count, on tape M. An example of

the output showing the results of this step and step 6 is as followvs:

MATCNT TEXTUAL WORD FREQUENCY COUNT

3 ABSENCE L
ABSENT

4 ABSOLUTE 1.

5 ACCELERATED 1

6 ACCEPTANCE 4
ACCEPTED
ACCEPT

10. ADD FREQUENCY COUNT TO DATA AND PUT ON G: At the beginning of this
section of the program, tape N contains all textual words (i.e., content
words ) sorted sequentially by MATCNT and tape M contains MATCNTs and fre-
quency counts. This section of the program merges those data by comparing
MATCNTs and puts the merged material (shown in output above) on tape G; also

carried along to tape G, but not shown above, are the index numbers indicating
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where in the text the words occurred.

11. ADD FREQUENCY COUNT TO THESAUR (KMATE): At the time when the text and
associated words are being printed, we also want to be able to print the
frequency count of associated words; to do so, it is necessary to have the
frequency count immediately available. For this purpose, the program com-
pares text words against associated words in KASS1 and KASS2; when a match
is found, it stores KMAT2, the fréquency count.

12. SORT THESAUR (PRIMARY WORD OF MAJOR ORDER): The program performs a
sort of KRIML, KRIM2, KASS1l, KASS2, and KMAT2 so that KRIML and KRIMZ are
of major order.

13. ADD FREQUENCY COUNT TO THESAUR (KMATl): This section of the program
operates in the same way as the section described in 11, above. Here,
however, the object is to save the frequency counts of primary words, rather
than associated words.

14. SORT THE THESAURUS ON PRIMARY WORDS THEN BY MATCNT FOR PRINTING: The
primary words are first sorted alphabetically so that words grouped by a
single MATCNT will be in alphabetical order. The associated words are
shifted along with the primary words in order to maintain the correct link-
ings. Both the alphabetical sort and the subsequent sort on MATCNTs are of
the shuttle-sort type. At the end of this section of the program, KRIML
and KRIM2 will contain the primary words, arranged so that MATCNTs are in
numerical sequence and so that, within a given MATCNT, the words are in
alphabetical order. The KASS and KMAT tables are rearranged to correlate

with the KRIM tables.
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15. Statements L4LO-450: This short section, preparatory to setting up the
final output format, assigns values to some of the variables to be used.
16. Statements 450-452: This section of the program places the index
entries for the textual words in the print line and prints them.
17. Statements 452-470: This section of the program, which is operation-
ally part of the preceding section, prints out the textual words and their
MATCNTs and frequency counts. The MATCNT and frequency count are printed
out just once for any group of words with a common MATCNT.
18. Statements 470-473: This coding checks to see whether the MATCNT of a
given textual word equals that of a given primary word in the thesaurus.
If the MATCNT of the textual word is less than the MATCNT of the primary
word, the next textual word is brought in. If the MATCNT of the textual
word is greater than the MATCNT of the primary word, the next primary word
is brought in. If the MATCNTs match, the textual word matches the primary
word and program control is transferred to statement 480.
19. Statements 480-500: Initially, the essociated word (and its MATCNT )
linked to the primary word is placed in the print line. The frequency
count of the associated word is also placed in the print line and the line
is printed. The first DO-Loop checks to see if the associated word is also
a primary word. If it is not, the next associated word is examined, etc.,
until the list of associated words is exhausted. Then the next textual
word is compared with the next word in the primary word list, etc. If the
associated word is a primary word, then its associated words are printed
out and saved on tape N; these are also checked to see if any or all are

also primary words. This procedure continues down through five levels
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(note the five nested DO-Loops).
20. Statements 500-542: The total number of words (content words) appear-
ing in the text is printed.
21. (F) ONTO (M) THEN MERGE (M) AND (N) BACK ONTO (F): This is a process nec-
essary to update the thesaurus tape F with the new linkings formed on tape M.
The information on tape F is stored on tape M. Then tape M and tape N are
merged onto tape F. After everything has been merged onto tape F, tape F is

rewound, and the program halts.

D. Subroutines for THESAUR

CLEAR: This subroutine clears the print line by setting it equal to blanks.
CONl: This subroutine converts M1 from binary to Hollerith code.
DECON: This subroutine converts the index (chapter-paragraph-line-word)
for a given textual word fram binary to Hollerith code. Also in preparation for
printout, the converted index entry is condensed from four to three computer
words (M2, M3, M4).
FREQ: This subroutine extracts the frequency count for a given textual
word, converts it from binary to Hollerith code, and saves the count, left-
justified in N2, for possible FORTRAN manipulation.
INF: This subroutine brings in one textual word entry from buffer table KTEXF.
ING: This subroutine brings in one textual word entry from buffer table KTEXG.
INM: This subroutine brings in one textual word entry from buffer table KTEXM.
INM2: This subroutine brings in two computer words from buffer table KTEXM.
INN: This subroutine brings in one textual word entry from buffer table KTEXN.

INTEXT: This subroutine brings in one textual word entry from buffer

table KTEXT.
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OUTG: This subroutine outputs & textual word entry to buffer table KTEXG.
OUTM: This subroutine outputs a textual word entry to buffer table KTEXM.
OUTM2: This subroutine outputs two computer words to buffer table KITEXM.

OUTN: This subroutine outputs a textual word entry to buffer table KTEXN.
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E. Flow Chart

READ CARDS
into KRIM
and KASS |

INITIALLY
BUILDING A

Compare primary words from tape F

against text words on tape E and set
KRIM & KASS equal to those word pairs
from F that have primary word matches

SORT THESAUR
KRIM minor
KASS ma jor

Compare associated words from KASS
against text words on tape E and
retain in KRIM & KASS those word
pairs that have assoc. word matches.

SORT tape E by
MATCNT (KTEXTh)
onto tape N¥

*So0 that textual words are grouped according to root form.
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ADD FREQUENCY COUNT TO THE TEXT AND THESAURUS

Count the number of words that appear in
each group (root form), and set tape M
equal to the MATCNT and frequency count
of each group.

comparing MATCNTs from the tapes M and N,
set tape G equal each entry from tape N
plus the frequency count for the textual
word of that entry from tape M.

Comparing text words on G against associated
words from KRIM & KASS, set KMAT2 = KTEXTL
(MATCNT & freq. count) for each matching
associated word from KASS.

SORT THESAURUS
sort KRIM & KASS so that the
primary word is of major order,

Comparing text words from tape G against
primary words from KRIM & KASS set
KMAT1 = KTEXTL (MATCNT & freq. count)

for each matching primary word in KRIM.
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SORT THESAUR
by MATCNT
contained in

PRINT
MATCNT &
text word

ARTIANCE
text wd
\ appear as a
primary word ‘!!9

(KRIM)

assoc,
wordgs

A?ﬁ assoc,
wortdls appear
as primary
words?

Link new assoc
words to text
words & save
on tape N,

ete.,
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The textual words have been printed with possible
associated words, and new linkings of primary and

associated words saved on tape N.

(to update the
THESAUR tape)

END

The "etc." at the bottom of page 82 was meant to imply
that the process of attempting to link new associated words
with former primary words could be carried on indefinitely
or until all possible combinations have been exhausted. In
the program, the output shows up to five levels of linking.
The flow chart shows only two levels.

Tape E is the text tape of textual words in alphabetical

order.

Tape F contains the thesaurus words sorted alphabetically
by primary words (the major order) and associated words (the
minor order).

Tape G is a tape of the textual words with frequency
count in numerical order of MATCNT.

Tape M is a working tape.

Tape N is a working tape.

Text tapes consist of four-word entries. The first

two computer words (KTEXT1, KTEXT2) contain the textual word.
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The third word (KTEXT3) is divided into four parts:
1) Chapter count;
2) Paragraph count;
3) Line count;
L) Word count.
The fourth word (KTEXT4) is divided into three parts:
1) MATCNT (& aumber associated with each root form,
e.g., 1, 2, 3, h......n, where n is the total number
of different root forms);
2) Frequency count (number of words that have the
same root);

3) The third part as yet is unused.
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Program Listing

THESALF PRCGRA™

]

I THESAUR
INDENTIFY f,
SURRCLTINE CLEAR
SETS TwE PRINT LIMt EGUAL TO BLANKS
COMMEN TousKal My N
COMMECN ML,M2.M3,M4
COMMON KTEXF aKTEFXAsKTEXMoKTEXNSKTEXT
COMMEN NOANG,NONMaNONN, ¢ ONF
COMMON KTFXTL,KTEXT2okTE XT3, KTEXTA
COMMON KTEXTS ,KTEXTEsKTEXT7,KTEXTE
COMMCN K NK)KEND, INENT,LEMP,AVAPR,LWORDL,LvOUN2
CCMMCN KaRD,LINFE

16ks 8X, 7774

FIMENSTIOr KTEXF(128)
NIMENSTO' KTEXG(128)
[AMENSTO KTEXM(12a)
FIMENSTOY KTEXN(128)
NIVMEASIC: ATEXT(1728)
rivgnsSIo KARD(INY
[LIMENSTO" LINECLS)
COATIALF
STARTTAC
T LsLINEE
THXLE 211
TMD KRLANKS
L RPTA 15%
Thm 1,1¢%
EnDTAC
HE TURN
PAD

SUBRCUTT ¢ CONL(ri1)

CCAVE=Y ML FROM rINaRY T0 rOLLERITH CODF
COMMON To_oKalsMpA
FCMMEN M1,M2,M3,M4

CORTIMNUE
STaRTTAC
TMA vy ¥
SRA 528
S BEIN2BCD 3
S Z5Upp %
T TMG n/épgont
SLAQ 124
TAM AR
ENDTAC
ke TURN™
EAD

SLRRCUTI ¢ DECON

CECCDES ML (CPLw CCINT) ANL CGAVERTS dTs ARY TO HOLLFWITE

COMMEN TousKolaHMar
COMMEN ML, H2,M3, M4

TUNTINUE

STARTTAC
Ca 4
TM M1 g
SLAR 178
Tan M1
Ca ®

3LAQ 124

TM-1908/100/00
Section Two

npe1
npnz
2003
oG04

nooeé
aon’
nonse
aong
0010

0011
out2
1013
no14
no1%
grie
ngt7
nir1e
noLo
0620
no-s1
ng2e
ny23
g4
npee
nglé
ne27
Nu2AR
ne29
nydn
Nuidl
ngaz
0034
No34e
hEUKE)
nudse
npaz
VAT
iy
np4ap
npael
noé4z
npsd
np44d
nuds
ppaé
nu47
WIEY-)
NG49
noso
n051
0Gs2
nps3
nops4
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TamM “23
CA §
SLAQ 12¢%
TaM 139
Ca $
SLAQ 12%
TAM M4%
S BIN2RD ~13
TAM M1$
S HIN2BCD M2¢
Tam [
S BIN2BCD M3%
TaM v3%
S BIN2RCD “4§
TaM w4
T™MQ ns34715¢%
SRAQ 24%
TMA 0/74040T47¢
SRAQ 12%
TMA m3e
SRAQ A%
TQM “4%
SKAR 18%
Tma rs4cdnTé7y
SieA 12%
TMma wy s
SRAQ 18¢
TuM RS
SRAQD %
TMa N 2404nT474
SKRAQ 121
THA 411
SRAN 241
Tua ny74T47%
SKRAQ 6%
T w2t
ErdTar,
Re TURN
FAaT
SURRCUTIF  FRERINL,NE)D
o EXTRACTS FREGQUESCY 1 OLAT,
rCNTINUE
STaRTTAC
Tma 1
SLA 161
TaM 73
SmA g
< gInZHinh *
< Lsupp 3
I a “q¥
‘L‘-\.?TA!'J
e TURN
TAr

SVRRCUTT F 1aF(N1,"Z2sN35,N4)

revmMCn IlNOKuL.Moh
CLMMCA M1, M2,M3,M4

Nl

86

WOLLEXITr,

CLMMCN KTEXFoKTFXGaKTEXMIKTEANSKTEXT
FUrMCN NORG o NOMNMaNONN N DRE
KTEXF (128)
ATEXG(1PR)Y

FIVENSIO
FLMENSTION

N7

Rnl~a~y
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nush
nL+ek
hE A
nosé
nis9
noéeo
nuel
nuke
nogead
noed
Y
WEVEY )
nnel
NGAR
nGes
nu7n
1071
ny7¢
fnuld
ngl4
nuly
nole
0677
ne78
w79
Aok
nuRl
ngne
nygrld
nG=4
L)
(R EY )
nes7
nGR8
nNgs9
Ly
npol
nys?
0u9 3
npsa
nGss
NG9 &
AR )
nege
Nu9s
aLnp
0ing
nyce
Al s
nitée
nles
AL A
nia/
nlde
nLre
fil6

117

1118
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Section Iwo
NIVENSIO. KTEXM(12A) 0114
FIMENSTON KTEXN(128) ni1s
T RIFERSTON KTEXT(12BY D ST 0116
TF (NOANFIGTEC128),G6n Tn 20 n117
10 ANl = KTEXF(NOANF) o o )
Ne = KTEXFINONF+1)
ME 2 KTEXFINONF&2)
P4 = KTEXF(NONF+3)
PLNF = NUAF+4 0122
FETURN 0123
20 STapTTAC niz24
R JMP 10INT § 0125
N/Z6ET230n71736 § 0126
ALT T2 ¢ SYS 6 (FORTRAN 0) 0127
LT KTEXF ¢
EnDTAC 0129
tLNF 3 1 : o ' - : ni3o
aL o TC 10 0131
bap 0132
SLERCUTITE INGI(NL1,N2.N3,0M4) 0133
COMMON To_sKalsMpN 0134
CUMMON MY, M2,M3,M4 0135
CCMMCN KTEXFaKTEXGoKkTEYMaKTEXNSKTEXT — T o
FCMMEN NENG,NONMANNN nNi37
rPIMENSTION KTEXF(12R)
NLIMENSTON KTEXG(128) nils
FIVMENSTON KTEXM(12R) 0139
PIMENSION KTEXM(128) 0140
FIVENSTON RTEXT(i2RY ~ ~ — 77 T - n141
TF (NCAGIGTECI2R),u0 T 20 n142
10 *+1 = KTExG(NONG) nN143
te = KTEXC(NOAG+L) 0144
T pE =2 KTEXEINONGSZY N i ' ' ni45
td4 = KTEXGI(NONG+3) 0146
MONG 3 NUAG#4 S T e XY
e TURRN 0148
20 StapTTAC o 0149
R JMP TQINT 8 0150
N/BT2X3nN71TI9 & REAT ONE BLOCK ) nis51
HLT T22G¢ $ FROM SYS 7 (FNRTRAN §) 0152
HLT TEXL, § T ) T T 0183
ENDTAR nis54
ANOAG 3 1 . 0155
G 1C 10 nisé
END ) 0157
SUBRCUTINE INM{NI,N2,N3,N4) nNi58
rLevMMCN TaJoKslsMah 0159
CUMMEN M1,M2,M3,M4 6160
COMMEN KTEXFaKTFXGoKTEXMoKTEXNSKTEXT
COCMMEN NONG,NONM,NONN 0162
FIMENSTION KYEXF(128)
TAMENSION KTEXG(128) 0163
FIMENSION KTEXM(123) h n1s4
Fi¥ENSIOY KTEXN(128) n1és5
TIMENSTOY KTEXT(12FR) 0166
TE O (NQHMIETE(128),60 TN 290 0147
10 21 = KTEXNMINONM) n1s8
‘e z KTEXMINONM+1) nis9
'S = KTEXMINONM+2)Y 0170
4 =z KTEXMINONMeS) n171
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MUAM 3 NiANMed

we TURN

Tr (MIEC3)0GU TO 30

STARTTAC
R

6L TC 4D

3u

gy

10

20

30

40

STaARTTAC
R

KONV 3 1
L TC 10
EnD

JMP T0InT
N/6T235n/711329
HLT T24C
LT ATEXM
ENDTAC

JMP I0INT
N/6T233n/1T209
hLT T2ir
HLT WTE x
ENDTAC

SLUERCUTINE INM2(N1,NE)
CCOMMEN TolsKal,MyN
CUMMCN M1, M2aM3,H4

COVMMEN KTEXF ok TEXG, KTEXHIKTEXNSKTEXT ™~

COVMMON N NG NONM, NOINA

ri~ghSTO

PAMENSTON
nAMENSTON
F4MENSTO
FIMENSTIO®

TF (NONMIGTECL2R), GO Y0 2

KTEXF (128)
KTEXG(128)
KTExM(12R)
KTEXN(L12R)
KTEXT(128)

Ml =2 KTE < (NONMY
be = KTEFAM(NONMel)
FUNM B NLAMe2

ke TURN

TP (MECI)»G0 TO 39

STARTTAC
R

ol TC 40
STARTTAC
R

FUNM B 1
L TC 10
FAD

SLRRCUTI'E INN(MLI,N2,N3,M4)

AR

& B A R

JMP TOINT §
N/BT23iN/1TEO &
HLLT T22¢ %
HLT KTEXM $
EnDTAC

JMP 10INT B
N/BT285N/71T239 §
HL T Tz2ir %
HLT KTExr §
ENDTACG

COMMCN To_oXaloMeN

CUMMCN M1,

M2 sMI, M4

88

COMMEN KTEXFoKTEXG KTEXMaKTEXNSKTEXT
CCMMEN NUAG, NONM,NONN

riMENSIOR
RIVENSINS
NivENSION
TAMENSTON

KTEXF (12R)
KTEXG(12R)
KTExM(123)
KTEXN(128)

TM-1908/100/00
Section Two

ni172
n173
0174
n17%
ni76
n177
ni7za
ni7z?e
N140
01581
Ning
fLR3
Nir4
0185
Nidé
nisy
n188
Ning
0190
0191
n192
Ni93$

0195

nisé
n197
1168
0199
nNegno
neni
aen2
02nd
neznd
nens
n206
ngn7y
negng
negne
0e10
negil
fet?
neLd
ne14é
ne1d
neglé6
Netl
ne1Ls
negly
ne20
neg’1
Ned?
Nesd
nez4

nez2v
1228
n229
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Section Two

NIMENSTOr KTEXT(128) N230

TH (NCMNIGTE(L28),060 T0 20 0231

10 r1 = KTEXNINONM) B — n232

Ne = KTEXNC(NONNGLY ne3d

r3 = KTEXNINONNG2) A WEL!

P4 = RTEXNENONNS3)Y ngss

ALAN 3 NUANe4 nele

RPETURN ne37

20 Ir (MYE(3y»GO0 Tp 30 nedAd

STARTTAC nedy

R JMP TOINT & nezdo

N/ZB6T23iN71T30 8 ngéi

HLY T22¢ ¢ neaz

HLT KTEXxt § ne4d

ENDTACG n244

¢t 1€ 4p 6245

30 SIARTTAC E = = Neédé

R JMP TOInTY & neaz

h/6T238n/21T3G § N248

HLT T22C % nga9

HLT K1Exr § 0eso

ENDTAC nNés1

40 rFOANN 2 - : : nes52

oL 7C 10 nesd

Fap nes4

SLRRCUTIVE INTEXT negss

C BLFFERS INPUT FROM TZ2E TO0 KTEXT1,2,3,4 neseé

COMMON Tl aKal,MeA nes/

r{MMCN ML,M2,M3,M4 J - ness

CLMMON KTEXFoaKTFXGoRTEXNaRTEXNSKTEXT

CLMMCN NUAG o NOMMI NONN, A ONF 0260

FUMMCN KTEXTL,KTEXTZ2»KTEXTI,KTEXTA neAl
rIMENSTO" KTEXF(12R) .

rMivghSIOY KTEXG(12A) WL Y

FAMENSTON KTEXM(12F) ) ' ) 0243

TIVENSTIO KTEXM(LPA) Nerd

FAVMENSTION KTEXT(123) ness

Tr (kIGTH(128),G60 T 2n neeed

10 wl1exTI =2 gk TEXT(K) ' Nea?/

K 3 Kel nee6s

KTEXTE = wTEXT (k) ' 0eey

P K+l 0g?n

Kk IEXTI 3 kTEXT(x) ne71

K & K+1 n272

RiFXT4 2 KTEXT(K) ne73d

Pz Kel. nz274

FETURN De?b

20 CULATIANUE neze

STARTTAC 0277

K JMP TOINTS 08

N/ZOT233m/71T126% ne’9

ML T TZ2% Ngro

SRS AT KTEXTS n2al

EnNDTAC nenz

F oz 1 Nekd

~C TC 10 Nehéa

FAD 9285

SLERCUTIF QUTF{N1,NZ,! 3sN4G) 02ns

COMMON To_oKalsMaN 0287

CorMON M1,M2.ns,mﬁ 048
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10

CUMMEN KTEXF oKTEXGoKTEYMIKTEXAN S KTEXT
FOMPEN NENG ) NONMaNIINN 1 ONF

NIFENSTION
TAMENSION
I'AMENSION
PIMENSION
IAvENSTON

KTEXF(12R)
KTEXG(12R)
KTExM(128)
KTEXN(124)
RTEXT (12R)

KTEXF(NOSE) =
FTEXF(NONF*L)
K1EXF CNONE+2)

CRIEXF(NONE*3)

NCAF B NLAF+4

N1
z

N2
K
Naq

T (NONFIETEC(128),G60 Tn

FETURR

SIARTTAC

R JMP TOIAT

a/5T233071T25
HLLT TZ2F
HLT KTEXF
EnDYAC

MUNF 3 %

FETURN

Pap

SCURRCLTI F OQUTGINTI,NZ,\3oud)
cCMpCRH )
rivpCn Mt

K2 aMa N

M2 s MS, M4

M oA

SYS € (FORTRAN 0)

CUMMCN KTEXF s KTFXGoKTEYMaKTEXN S KTEXT
COMMON N7 Al3p NONY, AN

rivpnslo
NAVENSIO:
PAMENSTO
PAVENSTON
NAMENSTO

KTEXF(1248)
KTExG¢128)
RTEXM(128)
KTEXM(12/)
KTEXTC12A)

KTEXC (KRG G) = My
RIFXCLrONGPLI SN2
KIEXG(AND G+2)3N3
KIEXC(ANONG+S) N4
POANG S NOAD+4

T (NONGIETECL28), 60 Tn

ek TUR N

STARTTAC

J JnP TOINT

NAST233n71T49
MLT T722¢C
mL T KTEXM
ExDTAC

tLAg s 1

ReETURN

FAD

\\.FRCLTI;.E OJTH I 'I.IE'J. Ieind)y

CLMMON T, sKal,™,N
CUNMOCN M1 ,M2,M8,114
CUMMCN KTEAF sk TEXG,m TR Yok TEXN o KTEX T
FLMMON N AT NOM™M s WA

~LrvENSTO
[ ALMENSTC
I A#ENSTCH
YIMENSTO

LFENSTIO®

RTEXF(127)
KTexst17-)
RTEXM125)
SKTEXY (120
ATERT (1725

WTFXNMOADYE)Y = oviq

W ORA WS A

wHRITE QnE
nN SYS /7

HL0Cx
(FORTRAN 6)

TM-1908,/100/00
Section Two

0290

0291
0292
06293
0294

neos
n296¢
NS0
gdni
0802
0303
0304

0306
ndn7z
0s08
03Ny
0310
0811
0812

ndi14

0815
nd1e
nd17
1918
nS19
0d2n
nd21
n322
nsed
ndz24
N825
nszeé
n3z7z
0878
N$29
n330
nssi
ne3z
0333
N384
N335
n836
nss7

0339

ns4n
N$41
Nd4°?
REK]
neda

»
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o1
rIEXMIMQY M ST ) 2ND
W TEXMIANQANME 22Ny
w IFXM{RA " peT)ztig o
LAV 3 NONS+4
TP (ACAMICTEC12R) 40 TR 1A
he TURN
10 TP (MIF(-YsG0Q TN 2n
STARTTAC
k Jup ToInTs
N/ST233N21T720% WRITE
HLT 1220 Cn 3
RLT KTEXMS
ExNDTAC
L TC 40
2y  STARTTaAg
h JMP TOINTS
Ms51233n737130% WRITE ONE 8L 0OCK
HLT TZ24C § ON ¢
HILT KTEXME
ENDTAC
40 MNLAM = 1
e TURN
END

SURRCUTIE QUTM2(N1,NZ)

cLdMCN Io o sKal. sMsN

COVMON M1,M24M3,M4

COMMEN KTEXFIKTEXGa TEXMo K TEXNsKTEXY
COrMON NONG,NONM, NONN

rIFENSTON KTEXF (178}

FAVENSTION KTEXG(128)

LIMENSION KTExM(128)

PAVMENSTO: RTEXN(128)

" TIFENSTON KTEXT(128)
KTEXMOCMRDNVM) = Nq
KTEXM(NOMpeL)ND
ANCAM = NCAM+2
TP (NCMMIGTECL28),60 10 10

PeTURN
10 IF (MYF(Z),G0 Yo 20
STARTTAC
R JMP FOINT €
M/5T233n71T20 §
HLT T24C %
RLT KTEXM §
ENDTACG
GLC TC 40
20 STARTTAC
- R JMP ININT &
N/ZBT2483N/1T36 §
MLT Tzic &
HLT KTEX™ $
ENDTAC
40 NCAM = 1
e TURN
FADR

SLARRCUTINE OUTN(NTsNEZsl SaN4d)

COCMMUN Tu_ aKal,MyN

rCMMEN M1 ,M2,M8,M4

(CMMCN KTEXFoKTEXGaKTEXMaKTE XA KTEXT
COvMON NUNGONONMaNONA

ONE R 0CK

TM-1908,/100/00
Section Two

n34s
N34ds
n347
nN348
N349
ndsg
(351
n3s2
N353
n3s4
N385
0856
ndn7
0848
n359
I EY]
0341
nda2
6363
nd64
0345
0866
n3s7
1Y)
0869
na70

n372

0374
0874
0475
0376
n377
0378
0879
0380
nss1
0882
n3&S
03R4
N3RS
n386
Nex7
ns8A
0489
n3sQ
n391
n392
N393
N394
0895
nd96
0497
0598
n399
el
nani

nands
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92 Section Two
IIMERSIOr KTEXF(12R)
FAFENSION KTEX3(127) né4oa
FAVENSTIO KTEXM(12R) 0405
rid¥eNSIO <KTEXN(123) neneé
rIFENSTINS KTEXT(L128) o ' 0407
RTEXNC(NUANY 3 MY 0408
ATEXN(NGANeL) 2N2 n&neg
RTEXNCNCAN®Z2)Y=AS 0410
RTEXNENCANSI)sN4 0411
MURN = NONN+4 . nai1e
IR URONNIGTENL28)Y , 50 T 1d = S - T naiL3
FeTURN 0414
10 IF (MEC?Z2Y»60 To 29 0415
STARTTAC 0416
R JMP JOINT § ) 0417
N/ZST23In71T20 8 WRITF ONE dLOCK 0418
i i o LT 722t % T CopNTT T ot/ 0419
LT KTE XM § 0420
ENDTAC 0421
G TC 40 0422
20 s1arTtac - N423
R JMP TOINT § N424
N/3T233N/1T39 § WRITE ONE BLOC< 77— 77 o 0425
LT TZic & on g 0426
HET KTExr $ naz7
ENDTAC 0428
40 MLAN B 1 0429
FETURN TERE
EAD T o o n431
FLACTION LET(X) 0432
CCNTINLE 0433
SIARTTAC 0434
TDXL L] nN435%
TMA s08 . 0436
) JMP 2SRSE% ' - S B 0437
ENDTAC nN438
FaD 0439
¥ START €F THE MaTnN FRQOGRAM n&4p
FLMMEN TIsJdoKalsMaN 0441
COVMEN M1,M2,M3,M4 nN442
CUMMEN KTEXFOKTFXG)KTEXMIaKTEXN S KTEXT
cCMMEN NUNG,NONH,NONN 8 ONE 6444
CUMMEN KTEXTL,KTEXTP KTEXTI,KTEXT4 0445
COVMMEN KTEXTSsKTEXTOIKTEXT7,KTEXTE nadea
COMMEN KR NK KEND, INENT,LEMP,AVAP, L 4ORN1, L wORD2 n4a7
cCMMCN KARDLLINE LEX:Y.
FCMMCR KFREQ 0449
CCMMCN KTRESsKBUILN LX)
CLMMCN NP nasit
FIMENSTOY KTEXF (12R)
NiMENSIQ KTEXG(128) nés2
NIMENSION KTEXM(12R) ne"3
ndMENSTON KTEXN(12A) nasa4
PIVERNSION KTEXT(12A8) nass
MIVMENSION KARD(10) 1456
NIMEANSTION LINE(15) nes7
PINENSION KRIML(IONOD) Nassy
PAMENSTING KRIMZ2(1n0p) £459
FIMENSIOY KASS1(1010) ne60

NIVENSTION KASS2(1p00) rael
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93 Section Two
TIMENSIO: KMATA(1n0nQ) 0442
[ AMENSTOY KMAT2(1n0n) 0463
CLMMCN N-LS T ST T T EsT T T T 0464
1 FLAMAT (11 15a8) 0465
2 FUGMAT (1pAB) 0466
I FLRMAT (1R 15A8/1k1) LY
1T 0 nN4sB
PCRM 3 ¢ n4ny
ANCRAN 2 1 0470
AUNG 2 1 n471
[
[ ]
FEWIND O
FeEWIND 2
WEAD 2,K&RD naze
REND B KARD(Z) 0473
AvapP = KARD(S) 0674
wblLILE = kaRD(4) Na75
kelLNr = <ARD(8) na7e
kIRFS = LET(BHTHESALK ) n&77
(oL CLFuR 0478
r REAT 1IN THESAURLS n479
10 kieD 2,KeRD nanrn
Tr (KARDCOL))E(KEND)Y,GC TC 20 0451
T o= Ie1 5482
b (IdLTECI00DY,6n TC 49 né~"3
FLLSE 1 n&éd
16 w=IMIL1)Y 3 KARD(1) nérsH
¥RTMZ2(I) = KARD (¢ 2) n4&Hb
ReSS1(T)Y = KARN(3Y ndg -7
ktege(T) = KARD(4) N4RA
(e TC 10 4Ry
20 TaENT = 1 n4aag
Tr (INENTILTECLYs TC 40 nasi
£ SCET CART IANFLT IN PRFFARATYCW FOR A FERGE WAITH THESAURUS 0492
21 1= ¢ N49y
2e T = o-1 n494
T (RRIMI(IDNIE(KRTIM1CL) )20 TC €7 0495
Ir (KRTMIi¢IYIILT(0Y,nC Yo 25 n49é
Tro o (RRIMIEJIILT(0Y,n0 TO 26 0497
23 TF (KRIMI(JYIGT(KRT~1(1)),nN TO 26 z 0498
24 Ledp 2 RASS1( )N N4G9
FaSSI(JY s wASS1(T) nsno
Po8S1¢TY = LEMP 65n1
| eMP T 2 KASSP () nbn2
KASSZ(J) £ XKASS2(T)H 0503
ka882(T) = LEmP n5n4
1 ebp 2 KRIM1(. 0505
FRTMI(YY 2 wRTM1{T) N5N6
brIMI(I) = LEMP ns5n7
| e¥P s KRIM2(.1) nNS5n8
FRIMECLY 2 KATM2(TY 0599
¥aTMa(T) =2 LEMP ) : nein
J = o=1 ns11
e (ILTVZ1,60 TO 21 ' 1512
. 7C 22 nN%13
25 TF (KRIML(DILT(OY,nC Tp 23 ' n514
Gt TC 74 0515
26 o= 4+ T - no16

TH O (WIGTLINENT),GN TC 40 nsv17
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28
26

30

1

33

34

3%

37

Cripr TC SFE TP

4n

4a

45

46

47

48

49

ok

LG TC 22

Th (KRIMZCIVIE(KRTIMZ2(,Y )oY TC S0
TP (K&RIMcCIIILTC0Y,5C YO 29

TF (RRIMZ(JIILT(O0Y,GC TO 26

Tr (KRIMZ(JIMIGT(KRTHE(T)I) GO TO 2¢
6L TC 24

TP (KRIMZ(DILT(0),6C TO 28

6L TC 24

I (KASSTEIIIE(KASSI(LY) G0 TC 33
Tr (KASSU(INILT(Ny,sC T 32

TF (KASST ¢ JMILT(D)Y,u0 TO 24 o
Ir (KASSItJ))IGT(KASSI(Y))snn TO 26
r¢ 7C 74

TP O(KASS1CDILT(0Y,5C TN S1

L TC 24

TF (KASSZ(INIE(KASSZGLY)GN TC 36
TF (fASSZ¢I)ILTt0Y,(:C T 35 B
TH (RASSAtdNILT(0Y,nC TO 26

Tr (KASSZ(J)IGT(KASSE(TY), N TD 2€
GL TC 74

TP (KASSA(IIILT(DYy,C Tn S4

6L TC 24

[ S |

TC 37 K = KyINENT, L

rAGGZ{hely 3 KASSP (W)
FACGLI(K=1) = KAGS1(K)}
PuIpMZtvaiy = KRTMP (k)
pelIplle=1) = KRTML(IK)
rONTINGE

INEAT = IpFNTaq

nt TC 22

MUKF = 128

Cal | INFORTEXTL,KTFXTEZ,KTFXTS,kTFxT4)
Ir (KTFXTOIE(KTHESY,GL YC 44

Ir (KBUTLPYE(LET(mUELILD 1),G0 10 4%
FalsE

TP (KBUILCIECLETC(AMKRLIID Y),G0 10 45
LLAM = 1

ry TC 47

T =0

FEWIND D

PUAF o3 1

CALL CLTF(KTHES,KTRFS,KTRES,KIHES)

1 = I+1

T (IIGTCINENT), 0 1C w7

KTFXT4 3 KRIMI(T)
KIFYT2 = RRIN2(T)
KYEXT3 = vaASS1(T)
k1EXT4 = RASS2(T)

Call OUTH (KTEXT1aKTFXTD,KTFXTE,KTEYXTA)
GL TC 46

TE (INENTYFE(U),G0 T €D

NORNF 2 1B

CALL INFOKTEXT1,KTEXTZ,KTEXTSshTEXT4)
TP (KTEXTI)E(KEND)Y ,GC Tn 49

CoLL CUTMEKTEXTokTEXT2,KTEXTI,KTEXTS)
GC TC 4R

rC 50 I = MONM,124,4

CALL CUT~(KENDSKENT,KE* Do KEND)

PLANNTISG FOR MERGE OK «yILDING 0OF THESALWLE

™-1908/190 /1
Section Two

0514
n519
0520
%71
622
nb23
nb24
n52%
1926
nh2/
n528
0b29
ns3g
ns31
ns32
1533
N534
no3h
n534
RN
nh38
N539

Ban
noHbél
b4y
nhég
noa4
n54s
nS4é
ns547/
nb48
nbay
n550
n5%1
552
nHn3
Nbha
ibab

PH5 &

n%5%9
Nhal
nSwy

1963
LX)
2465
hE-L¥-!
-4
1% =R

ns7Qe
ns 2
nv72
n573
nb74
- RA]
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95

50 CCATINUE
r MLRGE THESAUR TAPE (MY « FHESAUR CARDS gACK ONTO (F)

5%

53

56

57

59

C SaVE FRIMARY AND ASSOSTATED wWORRS THAT APPEAR IN THE TEXT

REWIND 0
FeaIND M

T 2 0

MOAE = 1

rLRM 5 128

CALL INMORTEXTL1,KTEXTZ,KTEXTS»KTEXT4)
CALL CUTH(RTEXT1sKTFXT2,KTEXTI,KTEXT4)
CoaLL INMUKTEXTL,KTFEXTZ,KTEXT3,KTEXTA)
I = 1+1

If (I)GTCINENTY,Go TC 56

KIEXTS & KKIML(T)

KIEXTE = KRIM2(T)

KIEXT7 = KASSI(T)

kTEXT8 = KASS2(T)

STARTTAC
TMA KTEXT1%
™D «TEXTHE
JAED (B)+3HS
JAGD Lsl g
JAMP L Se &
TMA KTEXxTRE
TMD KTEXTeE
JAED (P)+3KS
JAGH 1.s1 §
JMP .52 $
TMA KTEXT3S
TmD LYEXTIY T 0 T ¢
JAED (PIe 3RS
JAGD .51 b
JMP L.se g
TMA KTExT4%
TMD «TEXTRE
JAED (eYa3Ws O T T
JAGD g1 &
JMP LSz}
ENDTAC '

GC 7€ ™2 o

CALL OUTF (KTEXTSskTEXTE,KTFXT7oKTEXTB)
cC TC 52 -
CALL CUTF(KTEXTLaXTEXT2,KTEXTILKTEXTE)
CALL INFTRTEXTI,KTFXTZ,KTEXTIoKTEXTS)
Tk (KTEXTYINE(KENDYSGLC TC 53

CALL OUTF(RTEXTS,kTEXTE,KTEXT7,KTEXTA)
T = I+1

Tt (IVGTCINENT)Y) G0 TC 57

E1EXTS & kRIMI(T)

KIEXTE 2 kRTIMZT(T)

KI1EXT? = KASSI(T)

kTEYTA = KASS2(TY ~

e TC 5%

callL CLTFCKTEXTI+KTEXT2,KTEXTILRTEXATE)
GALL INMUKTEXTL,KTEXTZoKTEXTSsKIEXT4)
TF (KRTEXTLINECKEND),GC TC 56

FewIhD M

re 66 I = NONF,128,4

CALL CHUTF(KEND KENN,KENDIKEND)
('CI\TIF\UE

TM-1908/100/00

Section Two

ns76
ns77
n678
ns79
NSAD
n541
nba2
0583
514
ns5es
nb86
a587
0588
0549
N5v0
1591
0592
0593
nN594
nv9s
nb9A
No97
n598
nov99
néno
nen1
néng
nend
nén4
0605
pené
nea’
nenNd
0609
ne1o
nei11
ne12
ne13
614

né20
néi1é

n621
nez2
neza
0624
ne2s
nee6
062/
nez8
06729
N6d0

N633
0634
n635
n6d6
ne37
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&n FEWIND O nea
1 30 ne39

kK = 128 640
MUMNF = 1c@ ne641

o raLL INFOKTEXTS,KTEXTE,KTEXT7,xTEXTR) nedz
CALL INFURTEXTS ,KTEXTEKTEXT7 oK TEXTH) 0644

62 CALL INTEXT nedé
TF (KYEXTYIE(KEND)Y,C TO 75 645

Tr (LWORMUINE(KTEXTL) 00 TO 63 0646

Tr (LWORUZINE(KTEXT2),RC TO 63 nea?

= G0 TC 62 - T T B ' ne4a
63 | +CRCY1 = KTEXTY 0649
L*CREZ = xTEXT2 nesa

64 TF (KTEXTEINE(KTEXT1),~0 TO &7 n6%1
Ir (KTEXTEINE(KTEXT2),60 T 71 0692

65 T =z 1+] 0653
. TF ¢IILTF ¢1000),60 TC 4Ap : ) - ' 0654
pausE ness

66 xkhRIMI(I) = KTEXTS nev6
krINMZ(YY &= KTEXTS nen?
vhsg1(T) s KTEXT? n6-8
RASSZ(T) & KTEXTA fn6sy
oLl INFIRTEXTS,KTEXTE,KTEXY7,KTEXTA) o S 66A0

TE (KTEXTEIE(KFADY,LGC 10 75 ne&l

TF (RRIML(IDYINE(KTEXTE),G0 TO 62 6k2

Te (KRTMZ(IDINECKTEXTEY,CO TO A2 need

0 TC 6% foka

67 TF (KTEXTEILT(OYsg0 TC 70 665
TF (KTEXTLILT(O0Y,60 TC &5 T Neés

68 I (KTFXTEIGT(KTEXTL),MHN TO 62 nees7
65 CALL IMCKTEXTS ,KTEXTE,KTEXT7»KTEXTH) né68
TP (KTEXIBIECKF&DY,GC 10 79 neay

GL TC é4 ne?o

70 1 (KTFXTLILT(0Y»50 TC 68 ne71
GL TC 62 ' . 0672

71 TF (KTFXTEILT(OD)Y,G0 TC 74 N673
YFE O(KTEXTZILT(0)Y,60 TC 45 né74

72 I (KTEXTEIGT(KTEXT2),n0 TO 62 667b
73 cL TC &9 e o 0676
74 e (RTEXTZ)LTCOY,60 TC 7€ ner7
nl 70 62 a . ne78

75 keWIMD D ne6l9
FEwIND 4 neRQ
TAENT = 1 neRy

Ir (INFNTHLTE(LYSGO T1C 90 06R2

74 o = ¢ nNe&3
77 1 = o=1 ne=4
Jr (KASSI(INIE(KASS1(.Y)aN T1C B2 ne=5

Tr (KASSL¢I)ILTc¢OY,6C TN &0 6R6

Tr (KASSHEDILT(DY,6C TO 81 ner/

78 TP (KASSI(JIIGT(KASS1(TY),0G0 TO 81 Neads
79 1 eMP 2 KASS1(T) neno
K2SS1(Y) = KASS1(J) ne9n
¥KAgGi(J) a3 LEMP 0691

| beP » KASS2(T) ne9e
kagSztI) & KASS2(,)) 1693
ka&S2(Jy = LEMP neod
P — -I VP ai- "\:J."'fli T T e T e — e M
kRTMI(T) = KRIM1( ) Ne96
FRIMICJY = LEMP nes7
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80

81

83
84

8%
90

31

“KRIVZ(JY s LENP T T

97

LEMP s KRIM2(T)
KRIME(I)Y 8 KRIM2(J)

LEMP B KMATL(I)

KFATICI)Y s KMATI ()

kPaT1(J) 2 LEMP

J s o=

TE (ILTE2),G0 TO 76

6L 7€ 77

IE (KASS1(J)ILT(0Y,GC TQ 78

GC TC 79

J oz o+l

TP (LIGTOINENTY,GO TC 90

GC TC 77

TP (KASSZ2(I))E(KASS2(.))s G0 TO 81
TP (KASS2(INILT(0)Y,GC TO B4

IF (KASS2€¢J)ILT(0)Y,GC TO 81

TF (KASS2(¢(J))GT(KASSZ(T)),s0 TO 81
GC TC 79

JF (KASSZ2(J))LT(O0),6C TO b3

GL TC 79

1 = 1+1

IF (IYGT(INENTY,GO TC 10T

GL TC 93

T s 0

J s 0

kK s 1728

caLL INTEYXT

JF (KTEXTLIETKEMDY,GC YO Toao
IF (LWORDYINE(KTEXTL)260 TN 92

TF (LwCROUZ2INE(KTEXT2),R0 TN 92

6GC TC 91

92 1 aCRC1 = KTEXTHL

- 93

94
95
96
97
98
UL

100

| wCRE2 = KTEXT?
TF (KASSI(I)INECKTEXT1Y,G0 T0 94
TE (KASSZ¢I)INECKTEXTZ),G0 TO 97

J B ool
kRIMI(J) 3 KRIM1(T)
KRIME(J) 3 KRIM2(T)
KASS1(J) s KASS1(T)
«dSSe(J) = KASS2(T)Y
GC TC 9%

TP (KASS1(I))ILTC0)»C TO 96

TE (KTEXT1) LT ¢0Y»GC YO 89

Tr (KASS1¢IV)GT(KTEXT1)Y,60 TO 91
GC TC 89

TF (KTYEXT1) LT ¢0),GE TO 95

6L TC 94

b (KASS<(IXILT(0),GC TO 99

IF (KTEXT2) LT (0),GC To 89

IF (KASSZ2¢I))GT(KTEXTZ),G0 TO 91
GC TC 89

IF (RTEXT2Y E1 (0),6C 70 94

GL TL 91

FEWIND 4

TAENT 3

REWIND 6

SCRT T2ZE ON MaTCMNT USING M,N (2 AND 3% aMD 6

pd = 0
tCANM 3 9

TM-1908,/100/00
Section Two

neos
nN699
n700
n701
0702
0703
0704
0705%
0766

07n8
0709
0710
n711
n712
0713
n714
0715
0716
0717
0718

0730

0719
n720
0721
0722
0723
0724
0725
0726
0727
0728
0731
0732
0733
0734
0735
n736
0737
0738
073¢

n741

0743
0744
0745

0747
n749
n7’50
0751
0752

0788
0789
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Section Two
Kk & 128 0792
caLL INTEXY 0793
162 KIEXTE = KTEXT4 0794
- FTEXT? = KTEXT3 0795
v 1EXTE 8 kTEXT2 T 0796
KTFEXTS 3 KTEXTL 0797
164 (CalL INTEXT N 0798
TP (KTEXT1)EC(KEND)YH»GC TO 180 n799
Té (KTEXT4)GTE(KTEXTE),G6C vo 170 08n0
Ib (KTEXT4)GTE(M4y,iC TO 169 0601
¢ TTMERGE WITH ™M ONTO N — I ] -1
NC 3165 I 8 NONM,128,4 0803
ChLL OUTM(KEND,KENDN,KEND,KEND) neo4
165 CONTINUE obns
REWIND 2 o 4806
FEWwIND 3 0807
NOAN B 1 0 T/ DEDE
PCAM B 128 n8o9
166 CALL INMINL,M2,M3,mM4) . 08410
JE (MUOYE(KEND),GO TO 167 neil
IF (KTEXT4)GTE(M4)»6C TO 148 0612
CALL OUTM(KTEXT1,KTEXT2,KTEXTI,KTEXT4) 0613
k1EXT4 = 32000 T o T T he14
6L TC 166 0815
167 nC 163 I s L1,NONN, 1
KTEXM(I) & KTEXN(T)
163 CONTINUE neLs
. LtMP z M 0619
M s N - Y
N s LEMP 0821
KCAM 3 NOAN
CREWIND N 0822
gt TC 164 ng23
168 CALL CUTN(MLaM2,M3,M4) ) 0624
GL TC 166 T D n825
169 ALL OUTMUKTEXTLIKTEXT2,KTEXTS,KTEXT4) 0826
w& =z KYEXTE T o e B 0827
GL TC 164 ne28
170 ALl OUTGURKTEXTSaKTEXTE,KTEXT7,KTEXTE) 0629
nL 1C 162 0e3d
180 CALL OUTG(KTEXTSakTEXTA,KTEXT7,KTEXTE) T nd3i
L 150 I = NONM,128,4 0632
cAlLl OUTMEKENDSKEND JKENDSKEND) nN83s
190 CUNTINUF n834
DL 200 I & NONG,17R,4 Dedb
GALL OQUTGCKEND,KEND  RENT S READ) 0636
¢00 CCANTIANUE 0837
C MERGE M AND £ CATO N n638
HEWTIAND 2 063y
RewIND 3 nud4o
Kt wIAD 4 b4l
FEwIND 6 neaz
ALNG 2 128 - nb43
NinM = 148 nga4d
nehi = 4 nB4s
CALL INGUIKTEXTS,KTFXTE+KTEXT7oKTEXTRY Ne4é
220 CALL INM(KTEXTL,KTEXTZ,KTEXT3SKTEXT4) neavz
Tk (KTEXTL)ECKENDY,GC TO 250 ne4gs
230 IF (KTEXTE)GTE(KTEXTE),GC To 240 049
CALL CUTHEIKTEXTLsKTEXT2,KTEXTISKTEXTA) nen o
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GC TC 220
€40 CALL CUTN(KTEXTS KTEXT&,KTEXT7,KTEXTS)

™~

CALL INGUKTEXTS,KTEXTE,KTEXT7,RKTEXTS)
TF (KTEXTE)E(KEND)Y,GC TO 260
GC TC 230

€50 CALL CUYINCKTEXTSaKTEXTH,KTEXT7,KTEXT8)
CALL INGC(KTEXTS,KTEXTE,KTEXT?,KTEXTS)
IF (KTEXTSINE(KENN),GC TC 250
GC TC 270

€60 CALL OUTN(KTEXTL1sKTERT2,KTEXT3,KTEXT4)
CALL INMOKTEXTL,KTEXTZ,KTEXT3KTEXT4)
Ih (KTEXT1INECKEND),GC T0 260

€70 DC 271 1 = NONN,128,4
CALL QUTH(KENDSKEND,KEND2KEND)

€71 CcONTINUE
REWIND 2
REWIND 3
FEWIND 6

c PLT FREQUENCY cOuUNT OF WQORDS WITHIN MATCNT ON M

NCAM B 8
MONN = 128
CALL INN(KTEXTL,KTEXTZ,KTEXT3,KTEXT4)
GC 7C 273 o T e
CaLL INNCKTEXTL,KTEXTZ,KTEXT3>KTEXT4)
Iv (KTEXTAIEC(KTEXTRIGO TO 274 —
CALL OUTMZ2UKTEXTB,«FRER)

€73 KIEXTE = kTEXT4

KFREG ® u

- ~ TF (KTEXTI{IETKEND)Y,OBC IO 275

€74 STARTTAC

nl
~
ny

o TMA 7 1711318 B
AMS KFREMS
ENDTAC i

GL 1C 277

1908/100/00
Section Two

0851
0bs52

~ 0B53
nss54
0655
n8%6
0857
0858
nes9
0660
0661
0862
0863
né64
0865
0866
0867
068
0869
ne7o0
0871
0672
n873
n&74
0875
0676
077
0678
“0B79
0889
0681
ng8s82
0883
0884

T €75 10 276 I & NONW,12B,%¢
CALL QUTMZ(KEND,KEND)

276 CCATINUE
FEWIND 2

REWIND 3

c ACD FREQUENCY COUNT TC DATA ANL PUT ON 6

TR e
NCAM = 128
MOAN B 128
_ CALL INMZ2CKTEXTRBsKFREG)
€77  CALL INNCKRTEXTL KYEXTZ)KTEXTISKTEXTYS)
Tb (KTEXTL)ECKEND),GC TQ 280
€78 IF (KTEXTBYE(KTEXTA),C0 Yo 279 —
CALL INM2¢KTEXTB,KFREG)
IF (KTEXTE)EIKTEXTAY, G0 TO 279
PAUSE
€79 ¥ |EXT4 = KTEXT4s KFREC  ~
ColL OQUTG(KTEXTLaKTEXT2,KTEXTI,KTEXT4)

GC TC 277
¢80 DpC 280 I s NONG,12R,4

CALL QUTG(KEND,KEND,KEND+KFND)
€90 COATIMUE

REWIND 2

REWIND I

REWIND 6
c ADE FREGUNCY COUNT TN THFSAUR (KMATZ)

n&85
0886
0BR7
n&ARB
0689
0650
n691
D892
0693
0894
nN89s5
nE9s
016897
n&98
0899
0900
0901
n902 .
0503
n904
0905
0906
neony
0908
- 9909
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325

426

$2?
Jae

329

1965 100

T =0

NOAG B 1/7H

T s I+1

IF (IIGTCINENTY,n0 TC 312

CALL INGIKTEXTL, KTFXTZ,KTEXTIKTFATS)

TF (KTEXTHIE(KENDY,GC YD 310

TF (KTFXTUINEC(LWORN1) 0 Tn 309

TF (KYEXTZINE(LwORNZ),G0 TO 409

GL TC 303

| wPRCL = KTEXTL

| *CRLE2 = KTEXT?

TF (KTEXTYINECKASS1tIN),Gn TO 303

TF (KTEXTZINE(KASS2(1)),60 TC 303

ktaTe(I) = KTEXT4

(L 7C 301

fEWTIND 6

tCRG = 1728

re TC 304

RewTND 6

Ir (INENTYILTE(LY,nn TC 320
THEAURUS, (PRIMARY WChD OF MAJOR BRNER)

J 2 g

I = M-l

1F (RRTIMLCINIE(KRIM1ELY) oGO TC $27

TF (KRTML¢ID)ILT(UY,GE TO 325

1F (KRRIMIEDIILTCOY,GC TO 326

T8 (KRIMLEJ)IGT(KRTMICLY)), RO TO 3z6

LeMP x KASS1())

KAgs1(J) =z KASS1(TY T o
¥ASS1(IY = LEMP

i trp g KASS2( )

KA8SZ(J) = KASS2(T)

“bSSZ(IY a LEMP

LEMP s KRIM1(.))Y

KRIMI¢J) = KRIM1(T) o
knIMitl) = LEMP

| e MP = KRIM2()

ARTMZ(J) & KRTM2(T)

khIMZ(I) s LEMP .

[EMP 8 KMAT2()) )
KMATZ(J) = KMAT2(I)Y

KFATZ(I) = LEMP

J s \-'1

Ib (LILT(2),G0 710 321

6L TC 327

TF (KRIML(JIILT(0Y,6C TO 323

GC 70 324

J o8 u*l

TP (JIGTCIMENT),Go TC 320

6L TC 32«

1F (kRIMR(I))LT(D) GC To 3?79

TF (RRIM2¢ILT(0),GC TN 326

TIF (KRIMI(JIIIGTE(KRRINZ(T)) 6O TO 126
L 1C 324

Tk (KRTMee)ILTC0Y,6C TO 378

rg TC 324

€ ADD TREQUEMCY COUNT TO THESAUR (KMaT1)

420

431

T = 0
PONG = 178
T = I+1

TM-1908,/100/00
Section Tvo

n913

n91i5

ne24é

n754

n762
n/ed
0764
0765
n/66
n767
n768
n769
07790
0771
0772

0778

AR
n911
0912
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c

f

333

439

3490

369

SPRY THESAUKLS ON KMaATYH

4pn
401

404

406

JF (IYGTUINENT),Go TC
CALL INGUKTEXTL,KTEXTZ,KTEXTIHKTEXTS)
TP (KTEXTYIEC(KEND)Y, T TO 340

IF (KTEXTYINECLWORRII,HO TN 339

TP (KTEXT2INE(LWORD2),60 TO 339

GL TC 339
{»ORCL = xTEXTL
L4CRL2 = kTEXT2

396

101

JF (KTEXTL)INE(KRIMI¢1)Y),G0 7O 333
TP (KTFXTZINE(KRIM2(I)),G0 TO 333

KraT1(I) & KTEXTS
6L TC 331

FEWIND 6

MONG = 128

ce T7C 333

FLEWIND &

J = o

1 8 -1

Tt (KMATLC)IGTE(KMATI(I))HGO0 TO 406

leMP 2 KMATI(TI)
KMATI(T)Y = KMATL(4)
kK*¥ATI(J) = LEMP
LEMP = KMAT2(T1)
KMATZTI)Y a2 KMATZ2()
KMETEZ(J) = LEMP
LebMP 3 KRIMI(ID)
KRIMIC(T) 2 KRIM1()

kRIMI(J) & LEMP T 77

LeMP 2 KnIM2(I)
KRIMZ(T) = KRIMP( )
khIMZ(J) & LEMP
TErp 3 KASSLTT)

r2581(¢(1) = KASSt(J)_

kAgsi(J) s LENP
LEFP 3 KASS2(I)
kKASSZ{I) = KASS2(U)
KASSZ2(J) = LEMP

J s -1

JE (LT (2),G0 10 400

GU TC 401
J=~*1

TM-1908,/100/00
Section Two

0920

0923

0926
nsa27
0928
0929
0930
n931

o e e 0932

0933
0934
0935
ne3é
0937

IF (JIGTOINENTY, G0 TC 440

nL TC 401

ne3s
0939
0940
0941
nv42
N943

rUTFUT TO FRINT TAPE ARL SAVE NEW SyYNONYMUS FORMS ON (N)

a4p

twCRCI
| anRE?
K1EXT8

S H HBR
(=3

rupS =
e = 0
I=

[ ]

459

[*TIX™

[
NCAN = 1
NE = 7
MOANG 3 128
GLC TC 45°2

JF (NVAPINECKBLNK)Y,3C Tn 452

Mi = KTEXTS
caLL DECOM

T no44
0945
0946
0947
0948
ny49
0650
n951
nese
0953
955

0957
0958
0959
0960
061

0962
0963
0964
0965
0966
0967
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451

452

455

456

460

461

470

473

480

485

IF (ANPILT(15),G0 TN 4€1
PRINT 1,LINE

CALL CLEAR

e 3 7

P TNE(NP)Y 8 M2
LINECAP+1y = M3
LINE(NPe2) = M4

M 2 APed

CALL IMNGUKTEXTL,KTEXTZ,KTEXTSsKIEXTS)

TP (KTEXTLIECKEND)Y,GC TO H4an

IF (KTEXTAINE(kTEXTBY» (0 Ta 455
IF (LWRRIGINE(KTEXT1),-N TN 460
TP (LWORDZINE(KTEXTZ) G0 TN 460
6L TC 489

TF (APIE(7),60 70 45¢

PRINT 1,L.INE

CALL CLFAR

NE oz 7

kTFXT8 3 kTEXT4

cat.L CONL(¢(KTEXT4)

LINE(L) = KTEXT4

kTEXT4 = KTEXTS

catl FREG(KTEXT4»kFREG)

AaDS 2 N“LCS+KFRFU

I INE(4) 3 KTEXT4

TP (NPIELDY,Gp TO 461

PAINT 1,LTME

CalLL CLEAR

L o207

LINEC2) = KTEXT1
LINE(T) = KTEXT2
LeCRC1 = KTEXTq
LeCRL2 = KTEXT2
PRINT 12LINE
calL CLEAR

IF (I)GTCINENT),GO TC 450

IF (KMATUCI))GT(KTEXTEY,GO TO 450
IF (KMATLI(I)ILT(KTEXTE),GO TO 473
TF (KRTMLI¢IVINECKTFXT1),60 TO 450
1F (KRIM2(IDINE(KTEXTZ),GO0 7O 450
GC TC 480

T = I+1

¢C 7C 470

L INECS) = KASS1(I)

| INECO) = KASS2(I)

Ml = KMAT2(D)

Cal.L FREL(ML,KFREN)

| IRE(14) s M1

FRINT 1,L3NE

CaLL CLEAR

NC 500 J s 1,INENT,

Té (KASSI(I)INE(KRIMI(U)) G0 TO 500
TF (KASSC(IVINE(KRIME(JID, G0 T0 500
| INE(6) = KASS1(J)

LINEC7) = KASS2(J)

FRINT 1,LINE

CaLL CLERR

Ik (KTEXT{)NE(KASS1(.)),G0 TO 485
Tk (KTEXT2)E(KASS2(J)),GC Tn 4R6
M1 =z KTEXTL

T™™-1908,/100 /00
Section Two

nN948
N969
0%70
ne’1
0972
0973
n974
n97%
0976
nge77
0978
N979
poAN
0941
p9Aa2
nexd
n9A4
0955
n986
N9R7
n9R8
nene
093¢
0991
Neee
noos
ne94d
nyas
nvoo
nye’/
no9og
nYgy
1100
1001
1002
1003
1004
10nb
10n6
1007
1008
1009
1010
1011
1012
1013
1014
101Y
1016
1017
1018
1349
1020
10721
1022
10243
1024

1025
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486

494

492

463

494

4G¢
467

498
499

500

549

541

1965 103

Mg = KTEXYZ

M3 = KASS{(J)

M4 KASS2Uly)”

CaLL CLTNEML,M2,M3,M4)
[C 459 K 3 1,INENT,1
IF (KASS1(¢J)INE(KRIMI(K)), G0 TO 469
Tk (RASSZ2¢J)INE(KRIMZ(KY), 00 TD 469
IF (KRIMI(R)INE(KRIMI(Y)),G0 TO 461
Tr (KRIM2¢R)IE(KRIM2(IY) G0N TG 49¢
LINE(7) = KaSS1(K)

1 INE(B)Y = KASS2(K)

PRINT 1,LINE

CALL CLEAR

Ny 458 [ » 1,INFNT,1

Ib (KASSL(K))INE(KRIMI(L)),HRO TO 468
IF (KASSZ2(R)INE(KRIMEZ(L)) GO TO 468
TF (KRIMICL)INE(KRIMI(U)),G0 TOD 462
T (KRIMZ(LIIEC(KRTYM2(L)) 0G0 TC 49¢
LINE(B) = KASS1(L)

LINELS) = KASS2(L)

PRINT 1,LINE

CALL CLEAR

nC 457 M = 1,INENT,1

Tk (KASS1(L)INE (KRIM1(M)),00 TO 467
It (KASSZ2(L)INECKRIMZ(MY),60 TO 47
TF (KRIM1¢M)INE (KHIMI(K)),G0 TO 463
IF (KRIMZ2(M))E(KRTHM2(K))»gN TC 497
LINECS)Y = KASS1(M)

LINECLO)s KASER(M) . T
PRINT 1,LTNE

CAaLL CLEAR

rC 496 N 3 1,INENT,1

TP (KASSI(M)INE(KRIMItNY),GD TD 466

Ir (KASSEEM)INECKRIMZ(N)I GO TO 466
TéF (KRIMI(N)INE(KRTMI(T YT 60 TO 464
Tée (KRIM2(N)I)E(KRIM2(LY)H»G0 TC 49¢
PINE(LO) = KASS1(N) '
LINECLL)= KASS2(N)

PRINT T,LTNE

CALL CLEsR

COANTINUE

ho= 3

GCUNTINUE

¥ 3 Z

CCNTINUE

CUNTINUE

CCATINLE

GL TC 473

IF (NPIEC7),G0 TO 541

PrnINT 1,LINE

CaLL CLEaR

CALL CONY¢NwWDS)

542

I ThNE(4Y = NwDS

PRINT 3,LINE

PC 542 T 8 NONN,12R,4

CALL QUTMEKEND,KENP,KEFN)KEND)
CCATINUE

(F) OMYOD (M) TWEN MERGE (M) ANL (N) BACK ONTO (F)

NCRM = 1
NCAF = 1<8

TM-1908/100,/00
Section Tvo

1026
1027
1028
1029
1030
1031
1032
1033
1634
1035
1036
1037
1038
1044
1045
1046
1047
1048
1049
1050
1051
1052
1058
1059
1060
1061
1062
1063
1064
1065
1066
1072
1073
1074
1075
1076
1077
1078
1079
1080
1086

1087

1088
1089
1090
1091
1092
1093
1094.
109%
1096
1097
1098
1099
1100
1101
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10k Section Two
CALL IMFIKTEXTL,KTEXTZ KTEXT3SKTEXTA) ) ' 1102
554 CALL INFUKTEXT1,KTEXTZ,KTEXTS»KTEXTS) 1103
IF (KTEXTE)E(KEND)GC FO 5%3
o CALL OUTM(KTEXTIaKTEXT2,KTEXTI,KTEXT4) 1105
N 1 A - 1- 3 U U108
§53 LL 554 I 3 NONM,128,4
CALL OUTMCKENDSKENT,KEMDaKFND)
554 CCNTINUE
RewIND O
- REWIND 2
rFewihD 3 o -
NUNF 3 1 1109
CALL OUTF(KTHES,KTHES,kTHES,KTHES) 1110
AONM 2 178 1112
NOAN B o128 ; 1113
CALL INMIKTEXTL,KTEXTE,KTEXT3»KIEXT4) 1114
€02 CAILL INNCRTEXTS,KTEXTE,KTEXT7.KTE*T8) B 1115
IF (KTEXTSIE(KEND),GC TO 640 1116
€03 IF (KYEXTLIE(KTFEXTS).6n TO 617 1117
Tk (KTEXT1ILTtOY,nn TC 606 . 1118
IF (KTEXTEILT(0),60 TC 605 ) ) - 1119
€04 IF (KTEXT1)GT(KTEXTH)A.GO YO 607 1120
T UTTEDS  CALL OUTF(RTEXTI KTEXTZ,RTEXTI,,KTEXTA) oire1l
©CALL INMCKTEXTL,KTEXTZ,KTEXTIKTEXT4) 1122
1r (KTEXYLIE(KEND)Y,GC TO 650 = S ' 1123
GC TC 603 1124
e06 JIF (KTEXTS)LT(0Y,60 TC 604 : 1125
€07 CALL OQUTF(KTEXTSaKTEXTH,KTEXT/HKTEXTE) 1126
GC 7C 602 - T 1327
€10 IF (KTEXTZIE(KTEXTE).G0 TO 620 1178
TTOIF (KTEXT2ILT(My.g0 TC 612 ) 1129
IF (KTEXTE)ILTCO0YaG0 TC 605 1130
ET1  TF (KTEXT2)GY(KTEXT8),R0 70 607 = 1131
gL TC 60% ] 1132
TOUTEIZTIV (KRTEXTEILT(m,g0 TC 611 T 1133
GC TC 607 1434
TUE20 T IF (KTEXTIVEAKTEXT7THCGO TO 630 = 1135
IF (KTEXTIILT(0)»60 TC 622 1136
TF (KYEXT?7YLT(0y,G60 YC 605 B 1137
€21 TF (KTEXT3)GT(KTEXT7),60 T0 607 1138
' T 6L YCE0 o T T T T T T T T 4439
€22 IF (KTEXT?)ILT(0)s60 TC 621 1140
GC 70 607 ) \ . 1141
€30 IF (KTFXTAIE(KTEXTA) 60 TO 602 1142
IF (KTEXT4ILT(0)sGO TC 632 1143
- _TF (KYEXTEILT(0)sg0 TC 605 - 1144
€31 IF (KTEXTA)GV(KTEXTE),G0 TD 607 - ' 1145
66 TC 605 1146
€32 Té (KTEXTR)ILTC0),60 TC 633 1147
GC TC 607 1148
€40 CALL OUTF(KTEXTLakTEXT2,KTEXTI,KTEXT4) 1149
CALL INMIKTEXTL,KTEXTZ,KTEXT3,KTEXT4) ) 1150
15 (KTEXTIVIECKEND)SGC T 660 R o o 1151
GC TC 64y ) 1152
€50 CAILL OUTF(KTEXTSaKTEXT6,KTEXT7,KTEXTH) 1153
CALL INNCKTEXTS,KTEXTE KTEXT7.KTEXTS) 1154
IF (KTEXTS)E(KEND)Y»GC TO 660 1155
) GC T1C 650 _ L 1156
660 DC 661 I 3 NONF,128,4 1157
CALL OUTF(KEND,KEND,KEND,KEND) 1158
661 CCNTINUE 1159
REWIAD 0 1160
STOP 71164
CLMPLETE o 1162
ENDS o e e AT e 1143

THEEND
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G. Out put

Examples of the output of this section of the program are given under

"o~

Conclusions" (Section One, III), Figures A and B.
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