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INTRODUCTION

Since Hebrew 18 a highly inflected language, it
presents special problems with reference to utilization
cf electronic machines for the construction of reference
works such as large scale indices and concordances. Such
literary references and sources as an index and concord-
ance must be arranged according to alphabetical order of
verb roots and nouns stripped of all auxiliary appendages.
Any sttempt to make an alphabetical listing in Hebrew re-
quires a thorough knowledge of Hebrew grammar and the abil-
ity to recognize the various additive elements and so dis-_
tinguish them from the root. This is the basic condition
which must preface such intended use of an electronic com-
puter. This constitutes the motivation for our study.

In reality, the problem confronting our research, the
problem the solutioh of which would constitute the contrib-
ution made by our study and Jjustifying our study, is not a

further classification and another variety of systematiza-




tion of elements and units of the Hebrew language, which
in bulk are familiar matters, but in the ferreting out,
so to speak, of‘hidden unsuspected relationships invol-
ving radical elements and the introduetion of an original,
effecient and wide-ranging computer technique of broad
application in the wake thereof.

In general, the course of the project consisted of
first preparing correlation tables of required Hebrew
elements, adapted to the programming process, and then

the construction of the special reference dictionary.

Irregulars
This study took no account of rare irregulars which

characterize Scripture, such as the seriptio defectiva,

e.g. QM QLT ( Nn77 0P), QuM, QoLoT (N177p D'n?)l or

an additional Nun ( 3) for the third person plural, as
in YaD'uN (73¥7” ) for YaD'u ( V7T ),2 or plural for

singular, e.g. TiQR'Na ({1INTPN) for TigRa ( X7pr),>

1. QM, Joshua T:13, QLT, Exodus 9:23.
2. Deuteronomy 8:16.
3. Exodus 1:10. The same example illustrates another

peculiarity of Seriptural Eesbrew: namely, the change
of He ( 1) to an Alef ( X).

Vi.




or the rare variant for third person, feminine, singular
of the perfect, represented by Yz'T (INX” ) and B'T

( TIXD), found in the _M__:té’_n_g._.h This was found necessary,
for otherwise the‘re would not be the underlying assump=-
tion of the complete superiority of grammatical rule
within our sphere of study. For those interested in
that phase of Scripture concerned with the irregulars,
many specialized works are available to aid in the
study.

This study is moreover premised on the existence
of the standard construction BiNYaNiM ( 0°3?32) only.
The certain grammatical a.uthorities5 list many addition-
al forms, vestiges of archaic constructions, but the
accepted view is that these represént exceptional verb

roots and were thus so treated in this study. Examples

of these additional forms are Taf'el ( 707 ), dar'el
( TI2YV), ete. |

v ] reey.
Sabat, 57Ta.

Z. Har Zéhav, Digduq Hallafon Ha'Ivrit, Vol. 3, part
3, pp. LOB-LT6.




Method 9£ Transliteration

The technique of the study necessitated adoption of a satis-
factory system of transliteration. In faet, two such systems
were utilized. In actual composition of this draft ol the thesis,
the Precise Méduyaq (7?7770 ) system established by the Academy
of the Hebrew Language6 was used. This system is characterized
by a one to one correspondence of Hebrew and Létin alphabet. I
modified this by personal choice of ' to represent Alef ( X) and
! to represent !Ayin ( Y) for reasons of convenience. More urgent
reasons, however, determined more radical modifications. This
study, vis-a-vis the computer, was premised exclusively on the
basis of the consonants of the.HBbrew language. The consonantal
vowels, however, posed a problem. By adopting the rule of exclu-
sive and indiscriminate concexrn with the script, the consonantal
vowel could be treated as a regular.consonant when related to
orthographical changes and retain the regular consonantal translit-
eration, e.g. g_o_s"",'_?_oir_ ( BIUYIP) would be transliterated g@

For the convenience of the reader, at times both forms have been

v d
used, e.g. WLHQSYT (ULHaQSiT).
For the actual input fed to the computer, the IBM system was
employed. The latter consists of a one-to-one correspondence in

order of the English and Hebrew alphabets starting with Bet ( 2)

6. Killd Hatta'atik Miktav !vri Liktav Iatini, (Principles of Trans-
literation from Hebrew Script to Latin Seript), The Academy of
the Hebrew Language, Jerusalem, 1956-57.
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which corresponds with A. For Alef ( N), the symbol ¢ was used.
(See below.)

The radical 9_‘,&‘_"_1“ wvas adopted as a model in place of the tra-
ditional P!L (Palal) (7YD) in order %o avoid the complications
in%troduced by the semi¥vowel ( ©?50MN) as well as the change in
sound of the Pe (D) from p to £ by elimination of the dagéf in
conjugation. The conventional radical g_’.?_g.has been rejected be-
cause of 1ts connotation.

In designating verb classes the conventional Hebrew symbol- i
ization is employed, based on the one-to-one correspondence of

the consonsnts of Patal ( 7YD), Pe, Ayin, Lemed, with the re-

spective letters of the given radical.

The consonants M, N, Z, B, K ( T9X30) present no confusion
because of their variation in form as final letters since the com-
puter has been so programmed as to identify these in either form,
Tinal or not. A similar computer technique established reversal

in reading from left to right.

IX.
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letter or Hebrew
Symbol Used ‘ Character
(¢ N
A 2
B e
C T3
D i
E 1
F )
G n
H 0
I M
J 1
K )
L ?
M o
N A
p T
P 3
Q 0
R v
S g
X!

- ERIC

Transliteration System Fedlgg Computer

Name of

Hebrew lLetter

Alef
Bet
Gimel
Dalet
né
Waw
Zayin
Het

Tet

' Yud

Kaf (final)
Kaf

Lamed

Mém (final)
Mém

Nun (final)
Nun

Sameh

‘Ayin

Fé (final)
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Letier or Hebrew . Name of
Sywool Used Cuaracter © o licbrew Ietier

3
Lrj
o
o

Y  7adi (final)
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&
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N 2
| &
w4
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Definition of Teims

This study employs a terminology which represents

a usage both conventional and somewhat subjective.

VERB - has its regular sigaificance
NOUN - includes all substantives and all other elements
apart from verbs

CONSTRUCTION - one of the seven Binyanim (T”3132)

. .GQNJUGATION - ‘the forms of verb inflection
e

RCOT - the normal radical origin

STEM - the nucleus remaining after removal of all affixes

EYTaN - the prefixes ( IN°N) ', ¥, T, N of the imperfect

List 22 Abbreviations

The following abbreviations have been used in the

various tables and lisis presented in the text:

Perf. - rarfect ' . Pa. - Palal
Part. - participle - Hof. - Hof'lal .
Im. - imperfect Pu. - Pulal
Imper. - imperative Nif. - Niflal
Inf. - infinitive Hit. - Hitpalel
Inf. Con. - infinitive construct P. - person
~Inf. Abs. - infinitive abstract Fem. - feminine
Hif. - Hiftil Masc. - masculine
Pi. - Pilel Pl. - plural

ST L s TR T ol G R A D S
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List of Abbreviations (continued)

Sing.- singular

P.P. - passive participle

P.P.Pr. - passive participle with pronouns

F In. - index number
S

G. - gender
? P.A.- pronominal affix
A.E. - Auxilary element
Constr. - construction ( 1733)
Conj. - conjugation
L. - 1list
Suf. - suffix(es)

Gov. - governing, that govern

Pron. - pronouns

XIii,




CHAPTER I

PROBLEM AND OBJECTIVE OF STUDY

Only recently have researchers achieved some success
in attempts to use electronic data-processing techniques in
the study of the Hebrew language.l The morphology of the
Hebrew language appears to militate against such an under-
teking. In the preparation of a concordance to work in the
English language, it is possible to instruct an electronic
computer to classify words mechanically in alphabetical or-
der, for example. Such a classification would be of little
value in Hebrew. Semitic verbs as well as verbal nouns are
based on bi-,2 tri-, or quadri-literal roots to which pre-
fixes and suffixes may be appended. Such prefixes and suf-
fixes may be prepositions or conjuctions; they may indicate
tense, person, number or mood. If we take, for example, the
verbal form WLHQSVYE (UL¥hagSit) (W WPN'?1 ) (and to adorn),
we could not classify it alphabetically under W--which is

essentially the conjuction 'and,' nor under L--which is the

1. Vide References 1,2,3, 5,6

2. Theoretically speaking only. In this study, however,
for the sake of simplicity, no verbs have been consid-
ered as derived from bi-literal roots. See chapter on
verb classification.
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preposition 'to,' not under H--which together with the X
sinmply indicates that the verb is causitive. The.mcaniful
unit of the verb begins with the first root letter Q, and
only a classification by such a root letter would be of sig-
nificant value. Samples £aken from various types of litera-
ture show that more than 90% of the words would require an in-
dication of the root. A computer could be instructed to con-
sider W-L-H as prefix letters but they as well as more than

half of the twenty-two letters in the Hebrew alphabet may be

used both as root letters and as prefixes and suffixes.

It would, of course, be possible to indicate the roots
manually and punch the data along with the input text. Such
& process, however, is impractical for Hebrew because root
identification requires a thorough mastery of Hebrew grammsr.
Only an expert in Hebrew grammar would be capable of punching
cards in this manner. All of this makes the use of the compu-
ter for data processing in Hebrew impractical, and may account
for the fact that until today nothing has been done for the
creatidh of a literary index or concordance to any Hebrew work
by means of electronic devices. The need'for concordances to
major literary works is felt by every scholar, researcher, and
educator in the field, but the time and expénse involved in pro-

]

ducing them manually has been a major obstacle. Library cata-

[

loguing is another field where electronic techniques cannot be

utilized well in the Hebrew language because of the same problem.
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In order to render the mechanical processing of Hebrew

materials feasible, it would be necessary to devise an-Al-
gorithm for a stem recognition program designed to search
for the root of any Hebrew word fegardless of any suffixes
and prefixes, as well as to detect inner changes of the
given root.

The objective of this project is to devise such an al-
gorithm to be used for library cataloguing and for the crea-

tion of indices and concordances of texts in the Hebrew

language.




CHAPTER II

MORPHOLOGY OF HEBREW

1
Auxiliary Elements

Any primary research into the nature of the language
requires a thorough understanding of its morphological as-
pects. It is therefore first necessary to review the laws
of morphological change affectiﬁg the Hebrew language. Con-
gider the realm of the auxiliary elements: the preposition-
al particals B, K, L, M, the conjuctive W, the definite
article H, the interrogative H, the conjuctive _.,"-(_:, and tﬁe
conjuctive Aramaic D naturalized into Hebrew. These present
no special problem when used distinctly in conjuction with
nouns or verbs, inflected or uninflected, with or without pro-
nominals. The definlte article H provides the only albeit
uncomplicated exception, conspicuously illegitimate with re-
spect to veibs and to possessive inflected forms. Combina-
tion of these elements, however, present very special diffi-
culties in usage. |

No criteria, however, have ever been established for
the usage of combined prefixed articles, prepoeitions , and con-

juctions which are used so commonly in Hebrew. For example,

1. Termed in Hebrew "Otiyot Simu."
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in regard to the usage of the prefixed element, wLkS ( W--
the conjunction and; L--the preposition at, to, for; K--the

preposition like, about, gg;‘é--the relative pronoun that,

which), common in medieval Talmudic commentaries, but never
found in Seripture, there is no fixed rule.as to preferable
usage; thus W, L, K, § or W, K, 5, either affixed to Ya!aSe
(Yatase) (  1WY”) (he will do), are interchengeable ren-

derings of "and when he will do." Again, HaLeKégéYa!§Se

(Halékéé’eya!se) (MUY W27 ) (and vwhen he will do...?) form-
ed by the addition of the interrogative H, harmonizes with
the aesthetics of the language, yet, its occurrences in the
literature is rare. Its usage is completely ignored in
modern Hebrew. Lexicons and grammars in general digregard
the problem of criteria for combination-formations.
Understandably, since this is a matter of empirical
judgment, divergencies of opinion are to be expected. A
listing of affixes for modern Hebrew has already been pro-
posed2 but, a major change has been inserted in thelir treat-

3

ment” as will be explained each in its place. I have fur-
ther followed the course of rigor and included in my list-

ings all possible combinations. My project has sought to

‘M. Sapiro, Y. cheouka, 'Nituah Mekanografi",

Le<onenu, Vol, 27-28, P. 360, appendix 1

3. Cexrtain affixes have been ignored while new ones have
been added. The compound auxilaries IK ( 2%), LM (a‘:)
and KML ( Yn2) have been dropped.
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embrace the Hebrew drawn from all epoechs and from all 1it-
eratures. Obviously, specimens found in one type of liter-
ature do not necessarily occur in other types. Coﬁbinations
found, for example, in medieval literature, are not found in
Biblical and modern iiterature. The example already cited,

HaLeKégéYa!§Se, is in point here. Strict limitations where-

by to set off the various literatures, of course, are not
scientifically possible. The individual researcher will,
however, be able to judge the approximate :haracter of the
literature he is studying. Because of the exhaustiveh nature
of my listing it will be possible to adapt it to any study
purpose in this field vwhatsoever. The additional, extraneous
information fed into the computer will not prejudice the ac-
curacy of the analysis as long a&s the input of relevant data
has been complete. Table A exhibits all possible functions

of the indicated auxilaries.

Prefixes (Table B)5
The prefixes are distinguished from the auxilary elements
by their greater grammatical inflexibility. They include:

', Y, T, N (E¥TaN) ( 1n°N), occuring in the imperfect;

4. Auxilery elements only. Certain other types of affixes
were omitted, perhaps arbitrarily from the study. This
will be touched upon later.

2. See Table B for all possible forms of prefixes in combin-
ation with the element governing varying grammatical
functions.
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(D)6 H of Hif'!il, Hof!al and Niflal;
(D) H of Hitpa'el with transposition of Taw (n ) in verbs
whose first radical is § (D) or § (W ), |

e.g. HiSTaDER ( TN0N), HiSTaMéR ( ONWN);
(D) H of Hitpa'el with the coalesced Taw ( IN) in verbs whose.
first radical is: D (Dalet) ( 7);

e.g. IBQ (P273);

T (Fet) (),

e.g. THR (T0);

or T (Taw) (N),

e.g. TMM (00N);
and the exceptions of other verbs whose Tew of Hitpa'el coa-
lesces with the first letter of the radical;

e.g. HiNeB& (N237) =(HiTNaBE —-N23M); '
(D) H of Hitpalel when the first radical is Z (zadi ) (%)
or Z (ga;_z}g_) (T ) and the Taw (I ) is mutated to a Tet ( V)
or Dalet (7 )and transposed;

e.g. HiZTaDeQ (P70XM ), HizZDaMeN (D711 );

(N) M (Mem) (m) of the participle of Pilel, Pulal, Hif!il

and Hof'al;

(N) M (Mem) (»n) of Hitpalel with transpoition of Taw (n)

6. The characters in parentheses represent the original let-
ter of the affixes according to the computer translitera-
tion. Vide Introduction.

T.- Those exceptions hatve been categorized as such in the
verb classification. -
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in verbs whose first radical is § (0) or 8 (¥),

e.g. MiSTaDER (7n0N ), MiSTaMER (TMOnwn );
(N) M (Mem) (7 ) of the participle Hitpa'el with the coalesced
Taw (1) in verbs whose first radical is D (Dalet) (), T (Tet)
() or T (Taw) (n)s

e.g. MiDaBeR (71270 ) = (MiTDeBER--T12WWN );

MiTeHER (7070 ) = (MiTTaHER--TT0TA );

MiTaMéM (TN ) = (MiTTaMEM--DTNOND );
and the exceptions of other verbs whose Taw ( ) of Hitpalel
coalesces with the first levter of the radical,

e.g. MiNeBé (N231) = (MLiTNaBE-N23TW );
(N) M (Mem) () of Hitpalel when the first radical is Z
(_g_a;cli_._) (%) or 2 (zayin) ( 7) and the Taw ( Il) is mutated to
a Tet (U ) or Dalet ( <3) and transposed,

e.g. MLZPaDEK ( PTTOXM);

MiZDaMéM ( m‘im))‘
(P) N (mun) (3) of Niflsl;
(zD) HT (He Taw) (TIil) of Hitpa'el in the perfect;
(zw) MT (Mem Taw) (TD) of the participle of Hitpalel;

(fz18) 'YTN (EYTaN) (IN?N) of the imperfect of Hitpalel together

with the Taw (1) of Hitpa'el;

(zP) NT (Nun Taw) (13) of Nitpa'el--the Aramaic equiva.lent8 of

Hitpa'el of the perfect adapted in Hebrew.

8. The semantic differences of opinion to which certain gram-
mariens subscribe are of no importance here.

Lo AT ATV AR+ T
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Suffixes--Verbs (Table C)9

In treating the suffixes I have been guided in a pre-
liminary fashion by the classification adopted by Meir §épiro

1

and Yalakov Choueka™" which logically embraces suffixes which

govern adjuncts and that of suffixes which do not. However,
I havé rejected the phonetic criterion the author's have employ-
ed in their classification.

The coalescence of the third radical with the suffix poses
a problem of classification. The resultant disappearance in

this case of a letter introduces the problem of whether to clas-

sify the compensatory dage§ forte as the final radical or as a

suffix letter. The authors*® view considers the ggggé'as replac-
ing rather the first letters of the suffix. This has merit for
it conserves the integrity of the radical and hence effects an
economy in arrangement of stems. However, the number of radi-
cals involved in this type of change is very little, and since
this project is not oriented in stem dictionaries, the economy
spoken of is of no value.

On the other hand it increases the number of suffixes un-

necessarily. To illustrate--considering a Lamed Taw (17) verb,

e.g. KaRaT ( 1MD), in the analysis of the 2nd person, plural,

perfect, the authors, because of the coalescence of the Taw (n)

9. Vide Table C.

10. LeébNéNu, op. cit. p. 358.
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of Tem ( ) and Ten ( 1) into the final Tow ( ) of KaRal
( 77D in KaRaTeM ( OiimD), would find it necessary to add
two additional listings in the table of pronominal suffixes,

namely M (Mem) (O) and N (Nun) ( 7). This is obviated in

. . v
case of my system since I consider the dages forte as com-

pensatory for the final Taw ( 1) and therefore in virtue re-
taining the original Taw (¥1) of the suffixes.

The classification of the suffixes which I employ repre-
sents a further virtue of my system of analysis in that it
imposes a consistency which excludes exceptions and effects -
greater order and clarity, all of which benefit the treatment
of the material.

In sum, I found it advisable to consider the g:ggg_;_e:_sf as
replacement for the final radical in keeping with the tradi-
tional grammerians (so it seems to me). There is thus not
only conserved the economy of the suffixes, but there is also
introduced a consistency of form which tends to enhance the
validity of conclusions.

The following is a discussion of suffixes which do not
govern adjuncts: The null entry of Table C indicates absence
of a suffixal attachment to the verb stem. A positive mark-
ing in the null row (/) therefore indicates the possibility
of independent existence of verbs and nouns or legitimacy of
direct attachment of the pronominal suffix to the verb stem.

A negative marking (0) would, of course, indicate the con-
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trary.

Listing of Suffixes in Table C

(D) 2}{11 of the perfect, secon person, feminine, singular;
v - LI %]
e.g. QaSTaH (FUUP);
(D2) 2H of the active participle, first, second and third per-
son, Teminine, singular;
e.g. QoSTak (MOVIP);
(D) H-cohortative (the lengthened form) of the first person
of the imperfect, singular and plural;
12 . "
e.g. "aSuRa (N70N), '@STeH (NUUPN), NiQSTaH (WOUP3 );
same in the imperstive, second person, masculine, singular;
e.z. QeSaTal (IOIP);
(E) W (Suruk) of the perfect, third person, plurel, masculine,
and If2minine;
b4 - e )
e.g. QasTu (OUP );
(E) W (Suruk) of the imperfect, second and third person, mas-
culine, plural;
L4 1 e ) o Y - e ”
e.g. TiofTu (owpn), YieStu (towp?);
same Tor the imperative, second person, masculine, plural;
.J
e.g. QiSTu (MOUP);
(1) Y (Yud) of the imperfect, second person, feminine, singular;

e.g. TLfTL (2vTPM);

same as in the imperative, second person, feminine, singulaxr;

V ] -
e g. QISTL (PULY);

1l. This H is marked 2_@ to differentiate between it and the co-
hoxrtative E.

12. Exodus 3:3: "I will turn aside now."
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(2) T (Tavw) of the perfect, second person, masculine and fem-
inine, singular;
v v
e.3. QaSaTTa (NW0ZP ), QaS2TT ( TOYY )
(2) T (Taw) of the active participle, first, second and third
person, feminine, singular;
v
e.g. QoSeTeT ( MW )5
(2) T (Taw) of the infinitive construct of the Pe Yud ( » o)
verbs;
v v
e.g. (YSV -2 ) Sevel (niou)s
(ZE) WT (Waw Taw) (7)) of the active participle, first, second
and third person, feminine, plural;

e.g. QUSTHT (QoSToT) ( TIVTI);

(zz2) WT (Waw Taw) (1) of the infinitive of Lamed He ( /i~ 7)
veros;

e.g. the infinitive of the radical QNVH, ILQUWT (LiQNoT)

(fi3p ) |
(ML) ¥M (Yud Mem) (D) of the active participle, first and
second person, masculine, plural;

v v
e.g. QUSTYM (QoSTiM)( B VWIP);

(A1) YN (Yud Nun) ( 717 ) the Aramale counterpart of YM adapted
in Hebrew;
(DP) NE (Nun He) (713 ) of the imperfect, second and third per-

son, feminine, plural;

e.g. ToSTNE (TiqSoTNaH) (113VWPR);

(DP) NE (Nun He) (713 ) of the imperative, second person, fem-

TR S
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inine, plural;

e.g. QSTNH (QeSoTNaH) (F130UP );

(EP) W/ (Nun Surug) (13 ) of the perfect first person, mascu-

line and feminine, plural;

e.g. QSTNW (QaSaTNu) (130U );

(IP) NY (Nun Yud) of the present participle, first person, sing-
ular;

e.g. DHMNY (DoMaNi) ( 237277), SBWRNY (SVuRali) (?371720 );

(I1z) TY (Taw Yud) ( i) of the perfect first person, masculine
and feminine, singular;

e.g. OSTTY (QaSaTTi)( *N0OWR);

(Mz) ™ (Taw Mem) ( ppy) of the perfect, second person, mascu-

line, plural;

e.g. QSTTM (QeSaTTeM)( TRNOWY);
(fZ) TN (Taw Nun) ( 77) of the perfect, second person, feminine,
plural;

e.g. oSTIN (QESarren) ( TRV ).

Suffixes Which Govern Pronominal Affixes-> (Table C1)

Since not all suffixes govern pronominal affixes, it was

necessary to prepare an additional table listing those suffixes

which do so. In the course of the a.fi‘ix-split.tinglb’ process,

13. All possible pronominal affixes adjoined to each of these
suffixes may be found in Table D.

14. See Chapter III.




the computer must determine whether a given pronominel affix
may be attached to a given suffix. This purpose as well is
one which is served by this table. This is immediately appar-
ent by the strikingly large vacant area (0) in the proper
place of Table C in contrast with the equally large marked
area (/) for its counterpart in Table Cl. Table Cl neces-
sarily would be limited to the active voice since the veros
tested govern accusatives. For example, in Table C the T
(Taw) (1) of the perfect and the participle is indicated (/)
in all seven constructions and in Table Cl the same T (Taw)
(1) is indicated (/) only in the active constructions. This
is because a pronominal suffix may appear only in those con-
structions. The numerous positive (/) markings for the null
row of Teble Cl, as well as in Table C, of course, indicate
the generality of the indeﬁendent'occurrence without affixed
suffixes of all the grammatical categories there listed. It
is apparent then, that a pronominal affix may also be attached
directly to the verb or noun, without necessary intermediation
of a‘suffixal adjunct.

The interpretation of the null row under the listings of
person, number, and gender, in the pronominal columns of Table

Cl is readily made. (/) indicates that the pronominal affix

may occur independently attached to the verb stem, e.g. QﬁTW

(nga'ro) ('IU’IUP> vwhich is equivalent to Qaé'a'l‘ 'oTo ( 911X VP ).
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(B) W (Suruq) (3 ) of the perfect, third person, plural;

v v
e.q. QSTWHW (QiSTuliw) ( 710WP)3
(E) W (éurug) (9 ) seme as above, of the imperfect, third

person, masculine, plural;

e.g. YOSTWHW (YiQé’eTu.Hu) (owp );
(E) W (Surug) (97 ) of the imperative, second person, mascu-

line, plural;

v 4 '
e.g. QSTWHW (QiSTumu) ( 7I0Wp )5

(I) ¥ (Yud) ( ) of the imperfect, second person, feminine,

singular;

e.g. TOSTYHW (TiqSETiHW)(W120WPN )
(2) T (Taw) ( 1) of the perfect, 'second person, feminine,
singular;

e.g. Qé"I"I‘ (Qaga'].IT)( NDWP)S

(z) T (Taw) (1) of the perfect, third person, singular, fem-
inine, replacing the normal suffixal Hé ( ;) when governing
a pronominal;

v v v 4 o
e.g. QSTH (CaSIaH) (T0WP ), GSTINY (Q8SaTaTNi)( » IN0OWP) s

QSTTK (Qéé’aTaTKa) ( owp ), ete. in all pEersons;
(z) T (Taw) (1) of the participle, first, second and third
person, feminine, singular;

e.g. QHSTT (QoéeT.eT)( owIp);

(Z2) WT (Waw Taw) (Ii7) of the participle, first, second and

third person, feminine, plural;




v v
e.g. QSTWT (QoSToT) (RIVWP );
(EP) N (Nun Surug) (713 ) of the perfect, first person, plural;

e.g. QST (QafaTiu) ( 130575

(1z) TY (Taw Yud) ( °5)) of the perfect, first person, singu-

lar;

v
e.g. Q¥TTY (QaSa.'..[“I‘i) (*noup) -
g v v .
™ (Tew Surug) ( 5) es in QSTTWNY (QeSaTTuli) ( »I17rvwy)
was not entered as a suffix in our classification. Rather WNI

( 93%) was entered as a pronominal affix. The affix-splitting

in this case would then be QST-T-WNY, not QET-TW-NY, contrary
to the suggestion made in Le8onéwu. t? This egain is a result

of the above mentioned decision to keep the suffixes constant.

Pronominal Affixes (Table D)

The pronominal affixes consist of objective pronouns af-
fixed to verbs, and the possessive pronouns attached to nouns.
The listings of person, nﬁmber and gender in the verbal col-
umas (15 through 21) refer to the subject of the verb; person,
number and gender in the pronominal columns (28 through 34)
refer to the object of the verb. It may seem somewhat raradox-
ical that in those cases where the verbal categories are con-
sistently null (i.e. the null row is marked /) the pronominal

columns should as consistently teke a contrary grading (i.e.

15. op. cit.




the null row is marked O0). The (/) grading in the null row
for the verbal categories presents no difficulty since the
meaning is clear, i.e. these categories can exist independent-
ly without the need to govern an affix. The matter of grad-
ings for the pronominal columns is not so obvious. The ex-
planation lies in the fact that the pronominal columns rep-
resent essentially particularizations of the generalizations
indicated by the affixes listed. The grading in effect re-
sponds to the question: "Does the particularization exist or
not?" Therefore it is meaningless to speak of particulars

when the general is sbsent (null). The mark is thus (0).

Affixes of Nouns

The assimilation of auxilary elements with nouns is a
relatively simple matter. The combinations and usages here-
in pertaining, however, vary as much Gith the type of liter-
ature as in the case of verbs.

Prefixes are irrelevant to nouns. This fact was of con-
siderable utility in the various operations connected with
this study, as illustrated in Chapter III-16

The possessives are naturally included in the pronominal

affixes. In the column of the pronominal affixes (28 through

34) the person, gender and number of the given pronoun are in-

dicated.

16. See p.33 "Checking Validity of Combinations.”




The nature of the gender and number listing in the noun
columns is immaterial with respect to the pronominal affix

v v
tested. A possessive such as the Waw ( 1) of SIW (SeLo)( 19w)

may be indifferently attached either to a masculine noun, e.g.

DD, DWDW (DoD, DoDo) (1777, 7i17) or to a feminine noun, e.g.

'VN, 'VNW (EVeN, AVNo) (132X ,712% ). The column of nouns in

the absolute state, Table D, column 27, is consistently marked
(0). The reason is obvious. A noun in the absolute state can-
not be adjoined to an affix.

The following are teken as the substantive suffixes:
(D) H (Ee) (1) Locale--(locative accusative);

e.g. 'RZH (ARzaH) ( 1X7W), qQDYMH (QaDiMaH) ( fA?7IP);

(20) 21 (2 5) (1) tone-bearing (qamaz) K ();

e.g. YLD, YLDH (YeleD, YaLDeH) (1992 , 9°);

(I) X (Yud) ( ?) of construct state;

e.g. BNY (BeNeY) ( %32), 'VNY, (AVNeY) €33 );

(z) T (Taw) (D) of construct state;

e.g. TWRT (ToRaT) {1170 );

(TE) WT (Waw Taw) ( N 1) plural, masculine and feminine;

e.g. 'VWT (AvoT) ( 512N, BWWT (BaNoT) ( 1132);

(ML) YM (Yud Mem) ( D7), plural, masculine;

e.g. BNYM (BaNiM)( 032);

(NI) YN (Yud Nun) ( 7°) Aramaic plural adopted in Hebrew;

e.g. BNYN (BNiN) ( 7”32 ); DKRYN (DikRiN) ( 71°-10%);
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(2I) YT (Yud Taw) ( 1°) singular feminine, characterized by
final YT (N1 );

e.g. QPDNYT (QaPDeNiT) ( N?37197);

(zE®) 'WT (Alef Waw Taw) (NIN) Mishnaic plural, especially

for nouns of Greek and Latin etymology;

e.g. T'IR'WE (TeaTRa'ol) (NINTONM);

(MI®) 'YM (Alef Yud Mem) (0N ) masculine plural formed by

final 'YM (D7N);

e.g. HG'YM (HaGaiM) (B NAM).

The Passive Partic E;ole

In all five tables the passive participle (?71Y® ) columns
35 through 36 have been checked against affix entries and

marked accordingly, both for absolute and construct forms; e.g.

v v v ’
G (Qafur) ( VIUP), oSwIYNW, (QESuTéNu) ( 13°0IUP).
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Table A (continued)
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CHAPTER III

THE COMPUTER AND HEBREW MORPHOLOGY

Assembly and ReJjection Process

Understandably, in order to identify the root or
basic form of a given verb or noun we must draw on what-
ever related lexicographical and grammatical knowledge
we may have. To endow the computer with capacity for stem
recognition presupposes its preliminary endowme:nt with our
own knowledge in this respect.

For example, the initial step in examining the word

B!YNK (B%!éNeka ) ( T?3?Y3), is to determine the combina-
tion of its various, possible components. The Y and K (g_q_g
and Kaf) may be the possessive pronoun (yours), but they

may also be part of a noun, as in BZYK (BaziK) ( 7712 ).

We know, however, that no noun B!YNK (Bé!éNeKa) ( T?3°¥2)

exists. Similarly, 'YNK (!€Neka) (T?1°Y ) is eliminated,

recognizing B (2) as a preposition. Also for B:YNY (Be'éney)

( 3°Y2), recognizing the possessive K (7 ), and for PYNY .
(teyne) (23°Y ) discounting the affixes, B and K. Thus the
YK is affixed to the noun 'aYiN ( 1°Y) as the plural pos-

gessive.pronoun, and the B ( 2) as a preposition.

This is the process of human reasoning. The computer




must function in an analogous manner. It must respond to

the purely morphological aspect of the word analyzed by

evoking all the possible, grammatical implications of this

moxphology.

This process was first used for mechanical analyzation
of Russian inflected forms. It was described as "'affix-
splitting' and consists of matching the end of a referred
word against a list of recognized affixes having grammatical
significance."l In the case of the Hebrew language, affixes
are attached both at tue beginning and the end of a word.

An exhaustive2 compilation of auxilary elements, prefixes,
suffixes, and pronominal affixes ls presented together with

their functional roles.3

The computer's initial task having
been completed, there arises the problem of the methodical

elimination of the irrelevant, mechanical fractionations pro-
duced by the instrument. The continuing process must follow
the path taken.by the human agent, assembly and rejection on

the basis of grammar, and then assembly and rejection on the

basis.of lexicography.

J. McDaniel and S. Whelan, "The Grammatical Interpretation
of Russian Inflected Forms Using A Stem Dictionary," Na-
‘tional Physical laboratory, Teddington, England, Proceed-
ings of the 1961 International Conference on Machine Trans-
Tation . Applied Language Analysis, 1961, pp. . 364-378.

Not precisely. Vid. footnote 5, Chapter II.

!ig. Tables.




Fractionation of the Tested Word

The illustration which follows should demonstrate clear-

1y the underlying functions of the computer; namely the
~mechanical affix-splitting of the material studied, and se-

lection of meaningful combinations of the various fraction-
ations. The word MiTLuNoT, vowel-less MILWNWT, transliter-
ated ZEPELZNL was fed into the computer. Besides the word
itself as an intact unit, fourteen combinations were produced.

Although the illustration given involves minimally &
triliteral stem, it must be cautioned at this point that the
computer is not restricted thereby, but in its functioning
will in general produce biliteral and even monoliteral stems.
Iéggnéhu'ss suggestion that monoliteral stems be omitted was
not accepted. The authors maintain that "exceptions are only

pé-Nun-Lamed-He ( "2 -3"D) verbs in constructions Hif'!il,

Huf'!al, end the imperfect of Pa'al. But there are only five

such verbs: NzH, NUH, NZH, NKH, NSH (w3, nd3, X370, 173

and each such verb possesses only seven diverse forms of a

monoliteral stem; HKW? HKY, TKY, TKW, YKW, MKYM, MKWT ('13rb6

1990, 0700 137, 105, °Of> ?Dn). That is to say: In total

there are 35 forms, and with these it is possible to deal in-

dividually." 2

L. The machine has done the reversing of characters left to
right; see introduction.

oy oV .
5. Y. Cheouka and M. Sapiro, Leésonenu, op. cit. p. 361.

6. HKW has been omitted from the article, apparently through
afnl oversight.
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We know, however, that more of this type exist. For

example, the Pa'al of verbs whose radicals end in YT { Ii°)

e.g. IT (por), HIY (Hei) (»5n) or in ¥R (n7) e.g. MIT
(M), MIY (MaTi) ( °1) ete., and the perfect (except

for the first and third person) plural of verbs, the radi-
. cals of which end in TT (i), e.g. KIT (D ), in HIf!il,

BKTY (HiKiTi) ( °1iom ), ete.

True that 1880nénu is self-consistent. The number of
verb stems in accordance with their view, remains constant
since the final radical is retained in tie correct fraction-
ation. My system, however, demands the shifting of the
final radical for the purpose of retaining the integrity and
constancy of the suffixes, therefore adding to the number of .
monoliteral stems. Thus while the first person, singular,

perfect of MWT (N ), MY (MaTi) ( ?TN) would be fractioned

by Lé&Sonénu into MT-Y, the system here employed would give
M-TY reteining the full suffix. Nevertheless, it seems to
be superfluous to make the suggested ommissions. The com-
puter which functions on the basis of the listed affixes nec-
essarily is limited in its choice of stem fractionation. As
the illustration demonstrates, the minimal number of letters
in the stem are three. The number of verbs that would per=-

| force be reduced to a sinéle lettered stem are thus kept to
2 minimum. Consideration of devising a table for monoliteral

verbs was therefore dismissed.

A e R A s e




Computer Affix-Splitting Based on Tables of Affixes

P.A. Suffix Stem Prefix A.E.
ZEPELZ N ZEPELZN 1.
ZEPELZ N ZEPELZN 2.
ZEPEL ZN ZEPELZN 3.
ZEPEL Z N ZEPELZN L.
ZE PELZN ZEPELZN 5.
ZB PELZ ZEPELZN 6.
ZE PELZ N * ZEPELZN T.
ZE PEL ZN ' ZEPELZN 8.
ZB PEL - Z N ZEPELZN 9.
Z EPELZN ZEPELZN 10.
Z EPELZ N ZEPELZN 11.
Z EPELZ N ZEPELZN 12.
Z EPEL 7N ZEPELZN 13.
Z EPEL Z N ZEPELZN 1k.

The application of a pertinent, operational rule was
to lead to the subsequent rejection of three of these com-
binations by the computer, namely numbers 4, 9 and 14. The
eleven remaining combinations could not be disqualified at
this stage by grammatical criteria, since they are grammati-
cally legitimate combinations. Each represents a recognized

linguistic form either as a verb and/or noun.
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The legitimate Combinations

Somple of Corresponding

P.A. Suffix Stem Prefix A.E. Recognized Form
| 1. ZEPELZ N TBRT M ( ;2700 )T
2. ZEPELZ N TVNEQ M (N730P0)
3. ZEPEL ZN TWBR TM ( N1270 )8
| 5. ZE PELZN TV Wz ( DAyINE)
s 6. ZE PELZ N TW SNRFM ( 1703790)
7. ZE PELZ, N Z’.“.’.’llé@.»iﬂ ( MyIgpan)
8. ZE  PEL ZN T 15 T ( N0wpnD )
10. Z EPELZN T ISWg  (NOWIP )
11. Z EPELZ N T @D M ( NPR7)
' 12. Z EPELZ N T SNRFM M ( TN0IT9nn)
13. Z EPEL ZN T SNRP TM ( N0ITZIM)

Grammatically Illegitimate Combinations

P.A., Suffix Stenm Prefix . A.E.

L. ZEPEL 7 N
9. 75 PEL z N
14, 7 EPEL Z N

Checking Validity of Combirations
9

f Specially designed tables” served as the basis which per-

mitted the computer to determine the rejection of the disqual-

7. METaRBET (= MEDaBER)

8. RBH (verb) - MiTReBoT

9. See pages 20-27




ified combinations. Their rationale expressed itself in cor-
relating the various affixes with grammatical categories.
Legitimate correlations are designated X; those not so, are
marked_g.lo In addition, an independent null row is indica-
ted. Any verb or noun, whether inflected or not, may of
course, occur without any auxilery element, but it is impos-

sible for the infinitive, perfect, or participle of tle con-

structions of the Niflal, Hif!il aend Hitpa'!él to o~cur with-

out & prefix; nor may the imperfect of a verb occur without
the prefixes Eﬁgﬁg. The null row, therefore, indicates
Whether a given category may exist independently of affix
elements.

One hundred thirty-two afiixes which are correlated a-

gainst thirty-six categories were listed. The computer

checked each fractionation of a given tested word which has

been identified as one of the affixes licted, against the
columns of categories; legitimacy was then marked (/). If it
was not legitimate, the mark was then (0). There must al-
ways be four glements that participate in the combination,
namely: auxilary element, prefix, suffix end pronominal

alffix. This participation may be of a positive or negative

10. In the tables presented in this paper, a diagnal line
(/) indicates a positive marking, and a blank, a nega-
tive.




naturce. The task ol che computer is then to decide on tue
legitimacy of the specific element whetner in positive or
“negative phase. This it does on the basis of the inforuation
supplied in the table helonging to the given element. FFor
legitimacy of the positive phase, it consults the row desig-
nating the specific affix; for legitimacy of the negative
phase, it consults the associated null row.

A final recording was then drawn by the computer conse-
quent upon defining the status of the four classes of the given
combinations resulting from testing the grammatical coherence
of the two kinds of prefixes and the two kinds of sufiixes.

The final recording is represernted by that point of the given
column corresponding to a particular fractionation-combination,
waich is now checked by the computer. If an (/) appears at this
point, the combination is allowable. If even so much as one
component of the tested combination has been graded (0), the
relevant point in the colunn was marked (O).ll Such a result
which does not subscrive to permissability is illustrateg above
in the case of categories 4, 9 and 14. These were disqualified
in the first seven categories of a common verbal nature.12
Matched against the verbal categories, the T of éigég, charac-

terisiic of the perfect, is incompatible with the prepositional

11. See further illustration below of recording by the compu-
ter. '

12. See listing of categories in the Tables.




M. Tﬁe combinations therefore, had no reievancy for the
verval categories in general. They were hence lacking in
minimal properties necessary for their inclusion as accept-
able combinations. Thus there is exemplified a contribution
nade by the computer in establisning a basic rule--that
which is not relevant to tense and mode cannot be considered
a verb.

When matched against the substantive categories, T as
e prefix cannot pertain. The entire combination was there-
fore canceled since neither verb nor noun could b2 included.
Similarly, if the given combination tests (0) against the
list of construction categories, or against the categories
of person, number and gender, it is outlawed as a verb or
noun.

Also the entire combination is invalid if the result
of checking a pronominal suffix against the categories of
person, number or gender is (0), since a pronominal suffix

is necessarily distinguished by person, number and gender.

Application gg_Empirical Rui~ s

Further rules were aprlicable at any phase of the com-
puter's functioning inclusive of the correlation of the

fractionations against grammatical categories.




Though formal grammar is silent on the matter, it is
a linguistic fact that a verb radical cannot excede six let-
ters. A stem in a fractionation which consists evenly of
six or greater than six characters therefore has no possibil-
ity of being a verb. The first item in the above illustration
that was ruled out through the application of this rule ex-
emplifies this case.

A maximum of five obtainable in the quadriliteral roots
of the sibilantsg, S, 2, é (7,0, ¥,% ) holds only for the
Hitpa'el. The first pair of characters(fight to 1ef’c)must
then be one of the following: _T_:S'_ ( TWw), 1% (vx), s (ND),
DZ (7). Otherwise, this combination must also be excluded
as a verb. Combinations 3 and 11 of the above illustration
wvere canceled out through the application of this rule.

As we went along, i1t was possible to introduce empirical
rules established on the basis of our observations. For ex-

emple, the words HWD'WI (HoDe'oT) WHIW'WT (VeHaLVa'oT)

( NINA277 NN ) presented an ambiguity to the computer,
so that the computer analyzed these as pertaining to verbal
categories. It mistook the H ( i) of HAD'WT and HLW'WT
(HoDa.'oT and HaIva'oT) ( NIN1?7, TIINTI) as being the pre-

fix of Nif'!al or Hif'!il; the final WT (N7) in both .words as

belonging to the infinitive of the Lamed Hé (11" 7) verbs.

An ewpirical rule was therefore devised at this point for

guidance of the computer. Since final WT (Ti1) is applicable




in the infinitive only, in the case of verbs of which the
final, third letter of the radical is H (1), the WL (1)
can thus be considered as pertaining to the verbal cate-
gory only if the preceding stem fractionation consists of
two charaters characteristic for Iamed-Hé ( "% ) verbs
only. A combination which included more than two charac-
ters in the stem was ruled out as an infinitive form of
Hif'il and Nif'lal, and therefore as a verb.

In brief, a description has been g;ven of the function-
ing of the computer. The operation followed four phases.
The tested word was first analyzed into legitimate fractions.
The number of resulting combinations was further reduced by
the application of certain empirical rules derived from
grammatical observations. The remaining fractionations
were then correlated with the grammatical catedories. Fin=-

ally the valid combinations were then indicated.
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SPLITTING BY GIVEN TABLES CF AFFIXES

ZE*ELD
ZEXEL
ZE*EL
ELDE
ELD
FL

EL
*ELLCE
*ELL
*EL
*EL

E*ELDE

E*ELD
E*FL
E*EL

ZE+ELDF
ZEYELLE
ZEtELDE
ZE+FLDE
ZE*ELDE
ZE+*ELDFE
ZE*ELDE
ZE+ELDE
ZE+ELDE
ZE+*FELDE
ZE+*ELDE
ZE*ELDE
ZE*ELDE
ZE+ELDE
ZE*ELDE
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AFFIX SPLITTING BY GIVEN TABLES CF AFFIXES

ZE*
2E*
ZE*

AE*

ZE
ZE
ZE

NNNNN
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ZE*CE
ZE*CE
ZE*CE
CECD
CE

CE

CE
*CFED
*CE
*CE
*CE
E*CED
E*CE
E*CE
E*CE

D

ZE+CED
ZE+CED
ZE+CED
ZE+CLED
2e+CLED
ZE+CED
ZE+CED
ZE+CED
ZE+CED
ZE+CFED
ZE+CED
ZE+CED
ZE+CED
ZE+CED
ZE+CED
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Recordings by the computer

Sample Illustration of Grammatical Vailidation bv Computer

The 36 columns corresbpond to the 36 grammatical categories.
ZEPELZ N Some changes in the data have been entered later.

1 1 1 1 , € ¢ ¢ 0 o0 0 1
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5 LAZEWNIK PHASE 2 DOUBLES TREATED AUG.29,1967

4 2 EPELZN
. SUFFIX 3

. SUFFIX 1

- LE

~ PREFIX 2
z

- PREFIX 1

N

LEPELIZIN
SUFFIX 3

SUFFIX 1
l
PREFIX 2

PREFIX 1

ZEPELIN
SUFFIX 3

SUFFIX 1
4
PREFIX 2
N
PREFIX 1

LEPELZN
SUFFIX 3

SUFFIX 1
/4
PREFIX 2

PREFIX 1
N




B T T e

Sample Illustration of Grammatical Validation by Computer
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CHAPTER IV

THE CONSTRUCTION OF A REFERENCE DICTIONARY

The introductory chapters dealt with the purposes and

‘technique of the computer study. The final results of this

study were embodied in combinations of fractionations of
test words processed by the computer. Before determining
the validity of the various combinations, their stems in
turn must first be examined for valid status To do this,
it 1s necessary to consult a specialized work, a specialized
reference dictionary. This dictionary should contain system-
atized information touching upon all pertinent relationships
of the given stem; grammatical, etymological and comparative
philological aspects. That is, pertinent relationships
gpart from particular denotations. Therefore, it is to be
expected that after the computer operations there may remain
cases of semantié ambiguity.

Such a dictionary has been compiled. There are two
main sections; verbs and nouns. The noun section is subdi-
vided into nouns derived from verb roots and those not so.

Though present participles serve as nominals, they have

O T T T T O T L T T T P D
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not been listed with the nouns. Information regarding thenm
was incorporated into the verb programming. The same is
true for the infinitive construct. This was advisable in

order to avoid duplication.

Orgenization of the Dictionary

In regard to each entry, the following features were
noted:
1. Class index
2. Occurrence in idiomatic expression, or lack of occurrence
3. Part of speech
4. Declinability | »
+ Occurrence with prefixes B, K, L, M ( 73,’7? D,2), or not | s

+ Occurrence with definite article HE ( 1) or not

p]
6
T. Occurrence with conjunction Waw ( 3) or not
8. Occurrence with conjunction Eig ( W) or not
9

« Occurrence with Aramaic conjunction D ( ) or not

10. Literary or epochal source: Scripture (N); Talmud (Z);

literature of the Middle Ages (A); literature of Modern

Times (G)

11. Philological origin: Aramaic (@); Arabic (R): Greek (I);
Latin (L)

12. Nouns of verbal origin (such nouns as Q;M-- 11779)
were entered in a special section and their roots indica-

ted at the same point. The unknown origin of such ele-
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mentary nouns as MaYiM ( O°n ), LeHeM (On7 ), SuLHuN

( 1n%w ), vere not investigated.
In a separate column, 8 notation was made of the con-
struction origin cf the entry.

The scriptio plena was indicated at the corresponding

point of a special column. The symbolization employed
consisted of a plus (+) , & number and the letter, usu-
ally E (Waw--7) or I (Yud-? ). The interpretation is
as follows: Insert the required E or I in the position

indicated by the number.

Each itemn listed above was indexed by an appropriate
symbol indicated "yes" or "no" at the position of entry in

the dictionary.

Comments
For the sake of clarification some further remarks have

been thought to ve of value. It is to be noted once more

that the emphasis in this treatise ﬁas been almost completely
on morphology. It should therefore not be a matter of sur-
prise that entries in the dictionary have oeen ordered, often
with striking disparity in semantic character, on the basis
of form only.

Thus the three words KFR ( -zD) denoting ransom, KFR

( =5D) denoting piteh,KFR (™®D) denoting village, though so

divergent in denotation, are equal morphologically with the
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ai exception that KFR (KeFaR) (19D ) meaning village, falls
g into a more distinguished morphologic class for the reason
i that it takes a plural form, a fact which is not true of
? the other two. Therefore, according to the rule that has
:; been accepted for the organization of the dictionary, the
; Tirst two belong to one class while the third belongs to a
{ different class. |

Item 2

The recording of idiomatics and compounds associated

é with a given entry will prove to be useful in enabling the
f computer to select such elements with pfeceding and/or fol-

lowing words from tested text material. A valuable tool
é will thus be furnished for'characterizing literary features
% of the text.
; Item 4 !

Though morphologically, every noun entry belongs to
an appropriate declension, in practice, specific entries .
must obviously be excluded from these declension forms. For

this reason, it was necessary to add a special column indi-

cating declinability of the entry. In this regard it is

TR

impossible to apply a consistent rule. Even SoSan, in gen-
eral, indicates declension forms for his ertries. These were

bodily incluied as declinable in our dicticnary. In case of

o
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those nominals [or which no declension forms are recorded
"in Even §o§an, the qguestion became a matter of choice for
the compiler. The judgement in tlils case depended upon
the Ifrequency of occurrence of the entry. A rare nominal the
~ sense of which contrindicated declension, e.g. GYHNWM
(GEHiNoM) (073712 ) was listed as undeclinable. This was
also done for abbreviations and acrostics.
Item 5
Although in general the various nominals may occur with
the auxilaries B, K, L, Mm(G, 2,0, 2)D, H, W, 8 (w,1, T,
7 ), nevertheless, it ﬁas necessary to specify the occurence
in each case separately. Besides the obvious necessity in
F the case of abbreviations and acrostics, certain entries rep-
| resent a new word unit resulting from fusion of ‘auxilaries 1
and origipal nominals. Illustration of the latter are B!RI_ | j
(w} ( 7mv2), IRGL (18ReGeL) ( 7177 ). These also ex- '
I emplify certain traditional abbreviations employed in con- %
Jjunction with auxilary elements which have become so natural- E
ized into the language that Even Sofen in the 1967 edition %
of his‘ dictionary, accepted them as fully matured terms. An 3
extreme illustration of the conjuctive Waw (1) is afforded ;
by ¥'M T'MR ( W'iM ToMaR) (NI OX1), ebbreviated W'T, and
by WYL (WyeS LoMaR) ( <12 @”7). When Even Sosen employed ‘
two legends for the identical designation, as in' the above
:
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examples, the reference dictionary made similar entries for

the abbreviation.

Iten _l_q

The literary veriod was Jjudged by the morphology pecul-
iar to the period rather than by the philologic origin of

the entry. TFor example, KBWD (KiBuD) (372D ), peculiar to

the MisSna period though the radical KBD ( 7122) is frequent

in seripture; 'DYS ,(ADig) (w77ix) was marked as a modern texrm

even though the radical 'DS (ADS) ( y1ix) is Aramaic.

Item _3;2_

The original intention in reference to0item 12 was to
assemble a sufficiently large collection of detall which
could lead to the formulation of pri‘nciples for the forma-
tion of nominals of verbal origin. However, this was found

to constitute a study not as yet undertaken, and too over-

 ambitious a study from the point of view of the present pur-

pose.

Iten }_3_

This feature, since its importance for the study of stem
recognition was not high, was excluded at first when planning
the construction of the dictionary. However, for the sake of
completeness, it was finally decided to include this addition-

al feature on the possibility that appertaining considerations
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would prove of measurable importance in the further study

of the subject. The column indicating the construction

from which the entry is derived is therefore lacking in

some of the alphabetical listings.
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CHAPTER V

CLASSIFICATION OF NOUNS

1 vas thoroughly scrutin-

The dictionary Milon Ha?adag
ized for the purpose of drawing vup the listing of the noun
saction of our reference dictionary. Those nouns which are
the more specialized technical terms, or international
terms of foreign origin, or gemeric nouns which occur very
infrequently, were not included in the compilation, accord-
ing to the discretion of the compiler. A record was kept,
however, of those words which were omitted.

2 noun models were prepared indicating the

Forty-three
basic noun, feminized form if existent, plural masculine or

feminine if relevant. Each model is based on a special

] 1. Even Sofan, Milon Hehadsl, Jerusalem, 1967. (The first
three volumes only, the rest of the dictionary was based
on the 1962 edition.)

; 2. The preparation of these models was influenced by the set
: of twenty-two models contained in L¥Eonénu, op. cit.,

‘ appendix 3. I thank Mr. Cheuoka for sending me a correct-
ed and revised list of twenty-eight models. This study,
however, has established a higher number (43) of distinct
classes.
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characteristic which represents regularities governed by

rules which determine the foxmation of the feminine, when

e WL s Bt im s

existent, the construct state, and the plural with its

special morphology .

Certain anamalous noun specimens, singular and plural,

were entered individually in the dictionary. The entire

list of noun classes with explanation follows.
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In. G- Model Form
Abs.
1 M YLD - %>
2 M GBR - "2
3 M CGN'Y - N3P
L M lZIN - 7193y
5 M H,m..,ﬁm - 10
6 M D3l - YA
T M HIWY - 130
8 M MQRH - nap»
9 M MEKRA - n9on
v
10 F  SMLH - nvnw
11 F mHm.. fon

Table of Noun Classes

Fem. Sing.

Abs. Con.
YLDH YLD(H)T
v N
GBRT -—--
1122
GN'YT ---
NYN3IP
'ZLNYT ---
nY3byy
MWRH MHWR(H)T

a1 a0

s

-—-- SML(H)T

n?nw

_— HI(H)T

nun

Masc. Pl.

Abs Con.
YIDYM  YLDY(M)
g2 2399
GBRYM  GBRY(M)
G272 7722
G'YM  Qu'Y(M)
BIN3P IRIP
ZLNYM  1ZLNY (M)
m23%yy  13%%y

MYR(H)YM MWR(H)Y (M)

c?2772

DGLYM
ak B Wy

HLWNWT
n13ayn

MQR(H)YM

oY pn

MKR(H)WT

ni1noa

19D

DSLY (M)

"9

AL QRN e

Fem. Pl.
Abs. Con.

YLD(H)WT
nii»e

GBR(T)WT
NIN2A

oN'Y(T)WD ---
N1IR3IP

VZLEC(T)WE ---
n1?3%3y

MIR(H)WT  ---

a17I0

v
SML(H)WT ---
navovw

HT(H)YM  HT(H)Y(H)
g2on kRbln

N I e
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Table of Noun (Classes

SRR NS N

: In. G. Model Form Fem. Sing. Masce. Pl.
M Abs. Abs. Con. Abs. Con.
W 12 F  TOWQT - npi3n -——- = -——- ———
13 F MLKWT - ni1o%n -——- ——— -—— _———
1k F  MILYT - n>%ud -—- - —- -
15 F RGL - 227 - _——— - -———
16 F 'ZB! - YIIX -—— —-——- - _——
W : 17 M NHM - ©On3 -—- -—- -——- ——
| M 18 F TBL - 2N S - - —
W 19 F "HAH -nInxX ---  'HW(H)T —-- -
M ] nANK
M Xe)
W To) v . v
; ' 20 M SMYM -BIDW --- -—— -— SMY (M)
: "w
| ’ v ¥ v v
21 M QWST -vwip  GYSTH or -—- WSTYM  QWSTY (M)
: QuETT DIBYIP  F0WIP
WH nuwip or  nwewap ,
“ v v Lo
22 M 'YS - wN — --- 'NSYM  'NSY
m DYW3IN PWIN

A PE A by ..ﬁtuiﬁé,,sﬁ,(
R A N R S T R e

b S SRE

TRETREL

" Fem. Pl.
Abs. Con.

TICEHT  ---
Nt paan

MLK(WT )YWT
nilovn
MILY(T)WT ---
niYhun

RGLYM
B2 %29

RGLY (M)
*Ha0

'7RIWT
PNIVIXX .

.
- - o - e am
- . o= - -
- - - - e e
Sab - - ew cm

L
QWST(H or T)WT
navYp
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Table of Noun Classes . . i
in. G. Model Form Fem. Sing. . Masc. Pl. Fem. Pl.
Abs. Abs. Con. Abs. Con. Abs. Con.
23 F 'M - BX --- -—- --- --- "MH4T & ---
DNINANX
v v
ok F 'SH - NWX -—- - -—- - NSYM ---
D2w3
25 - 'B- 2x(the month) --- --- - --- -—- -——-
and IK' - X2% . -
26 - 'BL - 92X --- -—- - -——- ——- ---
L, , 27 M  REN - (p00 RIMNYH OoF === RHMNYM --- RHMNY(H or T)WT ---
RHMNYT D320 n1? 3000
I23INNAT orn?3ann
28 - M RS! -ywa RE'H or RSIYT --- - rRSIYM  --- RS (H or YT)WP ---
nywa or nY»ywvwn | o Dqywn naywn
29 M ST - vwp —— - -——- e-- --- ---
!
= 30 M HB'Y - vyx2d HB'YT . ---  HB'YYM --- HB'Y(T)WT ---
I NnYxX27 o22xX240 ni?2x82:a
31 M HGH - man —— L --- HG(H)YM and --- --- ~--
HG(H)'YM
g?a1 and  DYXAN
v v
32 M MSTH - nnwa --- --- MST(H)'WE  --- --- ---
. NIRTWND
33 M  HMH -0nIn HIMYH — HWM(H)YM -—- HMY (H)WT ~—-
a20an pYnan ni?an

B T A AL R L TR SPM R




able of Noun Classes

In. G. Model Form Fem. Sing. Masc. Pl. Fem. Pl.
. Abs. Abs. Ccon. Abs. Con. Abs. Con.
3% M IWRE' - X3p9In --- --- HARMN (' JWT --- --- ---
i ni3naan
,. 35 M 'YQUNYN- yv3ipOK --- ~-- "YOUNY(N)YWT --- -—- -—-
N12?231pP7KX
36 F'YSYWT-  nicwIk --- === === =T "YSYWT T
NI2WYRX
| 38 F '"VIMH - nnY R - 'YM(H)T -—- -—- 'YM(E)YM or  'YMY (M)
nnYNX "YM(H)WT IDIR
NINIX OIWININ
39 F 'KSDRH - f1702K --- 'KSDR(H)T --- - '"ESDR(H)'WT  ~--- .
] | . NTTI0OKX NIXTTOON
0 F C'MBH -1TnX --=  'MR(H)T - ——- 'MR(H)WT or --- |
1 nanK . 'MR(H)YWT
. R NI2IAK Oor NN |
1 .
41 ForM &H-nvw —e— e S(=)YM -—-- S(H) T —--
LR R nVw
ho F  SWYT-noyvw --- -——- --- --- SWiY(T)M ---
| DYYIYY . 5
43 M NKPH «n223 HKPEH)T --- NKP(H)YM - WKP(H)WT - ---
n7533 DY523 SREFE :
-
Ll M ZIGDIS-®1711T  ZHGDWSYT  --- ZHGDHUSYM --=  ZHUGDWSWT --- W
_ n2013IA7T sk Nol Ry U DI niovIxat m
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Description of Classes in Table of Nouns

In. Model Form

1. YLD - 37°

2. GBR - 724

3. QN'Y ON3p

h. - ZIN - T7%Y

5. MWRH = 1177

6. DGL - 717

Feminine form characterized by
addition of a final HE (17) to

masculine form.

Teminine form characterized by
addition of a final Taw ( ) to

masculine form.

Masculine plural characterized

by addition of a final Mem ( O).

Feminine form chargcterized by
addition to masculine form of
Yud Taw ( I?) for singular and

Yud Waw Taw ( 117?) for plural.

Masculine form, singular, char-

acterized by final (segol) HE

( 1); plural forms, masculine
and feminine, characterized by

dropping of final He (11)-

Masculine form only; plural

formed by addition of Yud Mem

( )-
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In. Model Form

7. HLWN - 1170 Masculine form only; plural

Tormed by addition of Waw Taw

(-

8. MQRH - 1770 Same a5 number 5, but mascu-

SRR

line form only; plural formed

by final Yud Mem ( O7).

9. MKRH - 717190 Same as number 8, but plural

- formed by final. Waw Taw ( N1).

10. gMLH - Y Regular feminine form character-
v ized by final (Kometz) He (11); . °
plural formed by dropping final

g (1) end adding Waw Taw ( N7).

11. HTH - 700N Regular feminine form character-
ized by final He ( 1); plural
formed by dropping final e (1)

and adding Yud Mem ( O07).

12. TNWQT - NP 13N Feminine form characterized by

final Taw ( I); plural formed by

.“7 . g

dropping final Taw (N) and sub- :

stituting Waw Taw ( N7.
a

:

- .

Y

P T S A E PR SRR
T TR

N e
B e o

: “:"fié’(..‘;’ <

b e s et




e ot 9’ LTS TR ST

-]l

In. Model Form

13. MLKWT - 11270

1h. MILYT - 117707

15. RGL - 717

16. 'ZB! - YAXXN

'S

17 on3

18. TBL - 720

"HWH - 10N

]

20. SMYM - Q2%

HE A

e R TR R SO A LT AR ST S et e e

Feminine form characterized by

~ final Waw Taw ( N7); plural

formed by dropping final VWaw
Taw and substituting Yud Waw

Taw (N17).

Feminine form characterized by
finel Yud Taw ( I?); plural
formed by dropping final Taw
(5 ) and substituting Waw Taw

(n1).

Feminine without special char-
acteristics; plural formed by

final Yud Mem ( ©%).

Same as number 15; plural formed

by final Waw Taw (171).
Masculine, singular form only.
Feminine, singulaxr form only.

Feminine with final Hé (1),

| singular form only.

Masculine, plural form only.
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21.

22.

23.

2.

25.

26.

27.

28.

2=

Model Form

QuST - LU

v§ -

OM_

WoN

o

'SH - TN

'B (the month)- 2N
and 1K' -

ND%

'BL - %3X

REMN - 7077

yuT

© it s 05 T Ty AN AP A T TR

Regular present participles

serving as nominals.

Masculine with special plural

form.

Feminine with special plural

fom.

Feminine characterized by final
e (), with special plural

form.

Unique forms and "loan-words"
of foreign origin which have no

plural,

Parts of speech exclusive of

nouns &and verbs

Feminine form characterized by
final Yud HE (17) or Yud Taw
(1?); plural formed by final

Yud Waw Taw (N17).

Feminine form characterized by
either final HE ( i) or Yud Taw

(pe)e

g
.
1’5{5

R
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In. Model Form

29. Q§T - QUp Infinitive construct serving as

a noun (verbal noun).

30. m'Y - T'NIT Same as number 3, but masculine
plural formed by final Yud Mem
(0°).

31. HGH = 114 Same as number 5, but plural
forms either drop the final _Igé_

( 1) and Substitute Alef Yud

den ( O7N) or Yud em (07)-

32. M§TH - A Same as number 9, but plural

formed by dropping final Hé (77)

and substituting Alef Waw Taw
(NIX).

33. HWMH - 707 Same as number 5, but feminine -
occurs also in final Yud ié_ ( 119),

ALSO
plural formed!with Yud Waw Taw

(N12).

e

34. HWRMN' - N3N0 Noun ending in Alef ( X ), plural

PRI
e

e

T

formed by dropping the final Alefl
( X) and -substituting Waw Taw
(RN7).
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In. Model ¥Form

35. 'YQWNYN - 7?31P°N

36.  'YSYWT - Q120N

39. 'KSDRH - [177502N

Noun ending in Nun ( 1), plural
formed by dropping final Nun

( 1) and substituting Yud Waw Taw

(n1°).

Noun ending in Yud Waw Taw ( 1117),

plural formed by substituting Yud

Waw Taw (YoT) for Yud Waw Taw

(xuT) ( n17); i.e. singular and

plural consonantal form invariant.

Feminine with final gé ( 71); plural
either formed by dropping final _I_{_e;’_
(1) and substituting Yud Mem ( OTY)

or Wew Taw (7).

Feminine with final B¢ ( 7I);
plural formed by dropping final

g_é and substituting Alefl Waw Taw

( 11IN) -

3. Number 37 is missing.

The order of listing was determined

by the development of the process of study rather than in
accordance with strict logic.

R e e
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In. Model Form

Lo. '‘MRH ~ 17VAN Same as number 39; plural formed
by dropping final He ( 1) and

gubstituting either Waw Taw ( 1Y

or Yud Waw Taw ( N1?).

w L1. SH - W Noun with final (segol) HE ( 11);
| either masculine or feminine;

plural formed by dropping final
; B& (1) and substituting Yud

_ Yud Mem (0%°) (masculine) or

Yud Waw Taw (11? ) (feminine). L
é y2. Syt - DYV Feminine noun ending in Yud Taw
: : —
é ( NN?); plural formed by drcpping
the final Taw ( I) and substitut- |

ing Mem (O )-

L3. NKPH - 11923 Feminine form characterized by
dropping final (segol) He (1) i

and substituting Yud Taw (1i?), :

plural regularx.

L. zweDWws - DI1IXT Same as number 43, but masculine

SR e b St s i Gt o e e i e NS e e

R g
A

form is not final (segol) _H_e'_ ().
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CHAPTER VI

CLASSIFICATION OF VERBS

The list of verbs was selected from the verb
tables of Dr. S. Ba.:r'koli.:L It was nota;ble to what

extent the respective verb collection of Dr. Barkoli

and Even §o§an did not coincide.2 Though I followed

Barkoli's list, I nevertheless found it necessary to

add some very common verbs that appareﬁtly had been
omitted through oversight: QNH (11377) ,3 RHEQ (7M7)
In general I was able to set up an indexical
correspondence between my listing and that of Dr. Bar-
koli. Much condensing of Dr. Barkoli's list was in-
volved in the process since necessarily Dr. Barkoli's

preoccupation with such elements as vocals and seni-

Dr. S. Barkoli, Luah Hap#lolim HaSalém (Complete
Verb Tables), Jerusalem, fourteenth edition 1966.

We have recorded separately the distinctive verbs
from Iamed (7) to Taw ( IN) of each collection.

N Ve e e w AL e e ey ame e e o
ol i o o PSR T A L o] " B T

Although QWH ( 1117 is omitted from Barkoli's list-
ing, it is employed by him as & model in the Palal
construction (#31).
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vocals was extraneous to this research which is' based
on consonants. In certain cases it was necessary to
depart radically from Dr. Barkoli's premises for the
sake of systematization. To illustrate, Dr. Barkoli
‘treats the radicals ZWG, KWN (77D , 277) in the con-
ventional manner applicable to Ayin-Waw ( 1"y ) verbs.

However, in the Pilel (2y?D) construction, for ex-

ample, while the Nun ( 7) of KWN may coalesce with an
appropriate suffix, the Gimel ( 1) of ZWG (A17) will
not be so affected. This disappearance of a radical

in one case and its retention in the other will pose

a problem for the computer. I therefore considered

ZWG (217 ) in the Pilel construction as an instance

of the S1émim ( g'n7w), disregarding the standard

Ayin-Waw ( 1"y ) form.

s A A g R AV AT S ST v W bt AT e et M At g o8 s e Tl gt g

A further illustration: Barkoll considers the
radicals YZ' ( NY°) and QR' ( X7p) identical in kind.h
The complication introduced by the Yud ( ?) in YZ'

( NY? ) is discussed in a seperate footnote. However,
for the purpose and method of our study the presence
of an initial Yud (® ) in the radical emphasizes an im-

portant distinction between both classes of radicals

which we cannot afford to overlook. In contrast, be-

4. Barkoli, op. cit. p. 72.




cause of the consonantal emphasis given to our method

of operation, the radical distinetion in vocalization

in such forms as the infinitive, e.g. LaZéT (ﬂNI‘.”? )s

LaSeveT ( N2wY?) is of no concern.

Similarly, Dr. Barkolli does not differentiate be-
tween such radicals as _1\_I§_'_ (Nw3) and SM' (N2D).
These are placed into'an identical class despite the
regular Hitpatel ( “Y9Ni1) conjugation of .Iy_é_'_ (Xw3)
on one hand, and the transposition of the Taw ( 1) in

T o e,

the Hitpa'el of SM' (NMO) on the other. The same is

strikingly illustrated in the case of Barkoli's clas-

sification of SLH ( M%70Q). Although it is correct to

assign this radical equally to the Lamed Het (n"9)
class of YKH (MD>» ), the marked morphological chenge
(the change of the Yud- > to Waw-1) in the Hitpa'el
of the latter is, nevertheless, thereby entirely ob-
scured.

Thus while on the one ha.:;xd, it was possible in
general to condense much of Dr. Barkoli's listing, on
the other hand, there also had to be considerable am-
plification of his list, since many of the aspects of
Dr. Ba.rkoli's systematization brought about the dis-
appearance of relevant consonantal structure, as here-

in shown.
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In brief, while basing the study solidly on Barkoli's
system. tne special clrcumstances of the problem necessita-
ted a departure in three ways generally: +the equating of
difTferent, distinct classes defined by Barkoli; reclassifi-
cation vased on Barkoli's footnotes; analysis of individual
classes defined by Barkoli into multiple classes and into
the unclassified.

This threefold procedure induced the organization of
the verb lists:

L 1. Indexical correspondence of Source (Barkoli)

and Project
L 2. Reclassifications

I, 3. GSpecial classes and unclassified

The Present Participle

In case of present participles which are traditionally
written plena, I have considered as legitimate the defective
spelling as well, since this would embrace the characteris-
tics of certain types of literature. This type of present
particinle, therefore, has been placed into one class, while

those so vccalized as not to permit a Waw are placed into .

another. This too, is a departure from Barkoli's system.

Orthography gg'Verbs

In the matter of oxthography of verbs, the scriptia




7,
A
&
:
%
i
;.
H
3.
it
4
-
J

-70-

plena and defectiva were given equal consideration in

planning the programming, e.g. the imperfect of Pa'al

(9yD); Yedr (viafor) (Lwp») end YaSur (yiefoT) ( VIWP™);

in Pitel (797%), oST (QifeT) (VW) and qvdT (Qier)

( LW*p); end in Pulal (9Y1D), 95T (QusaT) ( L) end

QuST (Qubar) (VWP )-

The Passive Participle

| With reference to the mechéﬁics of the computer,
consideration of the distinction between transitive and
intransitive verbs was a factor Qf great importance. The
passive participle form was funetionally automatically
included with each transitive verb. This is justified by
the grammatical significance of the transitive, namely,
that the recipient of an action is the potential subject of

the intransitive form of the verb designating the action.

' The same could not be said for intransitive verbs, in which

case, special adjustménts were required.

The above considerations permitted considerable economy
in the matter of devising of necessary listings touching
uéon the passive participles. The mere indication of the
transitive, suffices, as respects the computer, for en-

joining computations relevant to inclusion of the passive

participle form.
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Intransi‘tives that Govern an Accusative

B Mon i Sme Sl D ity

1. 'pM - O
2. 'R - TN é
3. HGN - 730
: b _@S: - W
>. HR - Al
| 6. HX - W
7. KBH - n20
6. Mm - iy
9. MIQ - YA
) 10. 'GM - 0y
| 1. ! - wy
12. 124 - oxy
13. ZIF - FDX |
1h. ZRD - T
15. RDM - 37
16. RHN - M
17. RQB = 277
18. TS - by |
5. This list ‘is based exclusively on Barkoli's Lugh g
Happe'olim. T g




(L1) Indexical Correspondence of Source and Project

Construction Alef--Pat!al --- 2y5 ( X)

Source Project

SRR |
, TR |
L L P T |
Bommmmmmmmmmmemes2
R |
(R, |
;PR |
T
10ememmcacaoae a2

1lemeemcmeemem——=?

1, T S |
e ettt -
15ec-ccoccannacan=l
1 J . |
1 T |
18-cococomcmocans?
I
7] T ——_

7 D -

Source

7Y S |
2T T
R
C] SR
26-cmimmmmmmmmmmel
v (R |
2Bemcmccmmcammeen?
29mmmmmmmmmmmmean]
30=cmcmmmmmmmmaen9
3leccccemcmmcaa10
T 1
7 I, 1
] RN 1,
35-m - memmmm =10
56mmmcmmmmcemne10
) (R § |
1 R
39--=nmcmmommnnc13
L Y ¥
[ P P

[ T V-~

Project
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(I1) Indexical Correspondence of Source and Project

Construction Alef (continued)--Palal--. yn ( N)

Source Project

1%, FORRIPRIS 71
L e L
L JRR 1
1Y -JE—— |
ey &
e e 1
h9mcmmmccmeceeaal]
o e ¥
5le-mcmmmeaca-=-18
P &)
53===mmememmmacal9
Slhmmmmm e e e e eaa20

Source Project

552mommmm e mmmn20
56===m=mm == mm=m20
) (E—
58=mmmmmmmmmeen23
59mmmmmmmmm e mm2ls
60====cemmmmmnnaxg
3 PRR—" |
62-mcmecmmmnn10
63-==mcm-===-==10
flimmmmmmm e me15
65-===mn=====az15

66-mmmcmcmcaaa22

)
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(11) Indexical Correspondence of Source and Project

Construction Bet -« Niflal-- yD] -- (2)

Source

RS |
- J RS, |
, TR |
SRS |
§mmmmommmmmmmm el
R et T LY |
(S R— |
S |
 JRRRSVEIR, |
1 ISR, |
1 TSRS, |
12-ccccmmmcccmaa2
13=cmmcmecccmeas?
lheccccccccccaa2?
R
16-=mmmmemmmcaaas3
17=emmemecocmaaal

18 mcccccccccca=a]

 {: TRRES—_ 3

Project

Source

20mcecmccccccnmeaal
P R it
7 TSSO
7 S
L LT

L

26-cccmemceecenab

7y S
28-----5=$6-;---;7

L

30ccmmmmemmmca—ea8

3lemmmmmmmen———--9

- 1
33mmmmmmmmmmmm==10
R b
O | |
36mmmcmmmmmmmmeal?
7 (—T

Project
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(L1) Indexical Correspondence of Source and Project

Construction Gimel -- Pilel-- _"7},1'!5 -=(2)

Source Project

) R, |
7 JE O, |
, TSR |
T e, |
TP |
S |
(TSR, |
- RSP S, |
TSP |
[ JRT S, |
y s KPR, |
P, |
|, TP S—

eccccnccncaaaaa2

Source Project

L
16=mmmmcamcccaaaa3
17mmemmmmcccmaeaal
P
1
20mmcmeccccccaaaag
7 PR ~
22ecmme a3
3 |
L L LTS S —— |
.|
26=--mcecmccca-a.8
X T S ———

28ecmemcmccceaag
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(L1) Indexical Correspondence of Source and Project

Construction Dalet -- Pulgle- 2¥19 -- ( )

Source Project

lomcoommmcccceeaal
YOS |
TSRO, |
T T T, |
Jmmmmmmmmemmeema=l
R T |
y PSR, |
- RSSO, |
P, |
[0 [ |
1lememcmmmmmaaa=-l
- JER U |
 , JERIR I |
/SIS, |

15-mmcmmmmmnmael

Source

e -
Iy (RS
[ TR
I
20emccnmammenaah
73 TR
22eccmcccaccccanah
23=mmemmmmemaanand
] TR RO
25mmmmmmm e mmmmaa]
1 TR |
7 (S ——
28-cmmmmmcceaea8

29-ceccmceacaaanB

30=mmmmmmmmmmmman9

Project

R e T LR IR
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'LLl) Indexical Correspondence of

e R S et ot S R B B S B e e B O ST R T B e

sk,
23y,

AL R Gy

Source and Project

Construction He--Hitpa'el--

R e R R e

Source Project

) USRS |
. S |
 Ja— SRR |
O |

T— RS |

e L DLy |

g
5
i
<

[T, |

.
¢
3
i
[
{

O
0
|
1
0
0
0
0
0
i
l
!
1
1
t
§
]

N

10-cencccncacaaaa]

i
3
H
I
i3
:
:

1lememamemmemceaa}

: | I ——

3, J—

S —— )

v 15mmmmmmmmcmeaaes
Y JR——
17-==mmmmmmmmmees5

18-=mm-mcmcmnoaech

U
o [N <
7.y R

R L |

2yoari --(11)

Source Project

23mmmm e emeeee]
L ettt (
L
26mmmmmemmmeeme e

R

28mimmmmcmeeeee=10

32mmmmmmcccmmcac13
.3
L R 1)
35mmmmmmmmmm e 1l
] R, |
Y . -
38mmmmmmmmmmmeael]
L1 R
4Ommmmmmmmmmmme =18
fleameemmmeccaa 1l
S T T T | ¥

%, TR T

i
B
:
o
3
%
E
K
;
;
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(L1) Indexical Correspondence of Source and Project

Construction Waw~-Hif!il--

Source Project

PR |
. S, |
L
foomcemaecccceana]
TR, |
JE PR, |
(R, |
S |
Jmmmmmmmmmmmmmmae2
10mmcmcmmmmmmmeea?
1lemecmommcmmemael
RS
13, R
R .
TR, |
e ittt |
DRSS |
;DR
19-=mmmmmmmemnme5

1 TR

2950 --(1)

Source Project

P e
TR
., TR -
P ittt -
25mmmmmmmmmmmmnamn

! SO

27=eemmmmmmmmenn-10
7 R § |
2mmamcmmemeeaes10
]+ O, £
;3 DR | |
32mmmemmmmmmeeoe12
33-mmnmmmmmmaman=n13
L | |
;1 T T
1 T A
37=mmmmmmmmmmn=n=15
L

L1 P ———, | 1

BN Y., |
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(L1) Indexical Correspondence of Source and Project

Construction Zayin--Hofl!al-~ 2yDI7 --(7)

Source Project

lomsmmcoccmaonansl
7 J P |
;TR S |
focmccmmcccacaaaa]
§ommmmem e mm——————]
JR R |
(F R |
Bmmmmmmmmmmmmmmen2
Jmmmmmmmmm e me e 2
[ NSRRI
1lemcmmmmmmmeeemol
I
13-ccmcmmmmmmceal

P T |

Source

15emmmmmmmm e mea=l
1 JR—
L
18=mmmmmmcccceaaaf
19-mmmmcmemccaeas]
20e===cmmmcmeuuuu8
7 J PR -
22-cacmcmcmeaac10
23mmmmmmmemmemmmn
2heccccmcaaaaaa-10
25mmmmmmmmmmemmnll
] YRR, -

7 (S |

7Y T |

Project
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Description of Classes (Ll)--Project Classification

Construction Alef == Palal-- YD --(_i(_)

Conl Model

v
SMR - TIOV7

P27

6. 17Q - PX?

NPL - 793

(Regular)

vy_.
Slemim ( 5 n9w)

(Regular)

Hémim ( gonsy) but participle
has no Waw (7).

(Regular)

v .,

Slenim ( Q°nYy) but participle

has no Yud ( ).
Pé Alef ( N" D)

¢ Yud (>"9)

The Yud ( 2 ) is dropped in the

perfect and imperative; infinitive

may retain Yud (Qy°% ) or occur

in the !LeT form (SBT-- ;3w )-

Same as number 5 but the imperative

may drop or retain the Yud ( ).

Pé Nun (3" D)
Nun ( 3) is dropped only in the

imperfect.
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Description of Classes (Ll)--Project Classification

Construction Alef --Palal-- 7Y5  -=(_X) continued

In. Conj. Model

8. NgQ. - PY3 Same as nunber 7, but the Nun ( 3)
is also dropped in the imperative.

9. NPH - Ti23 Same as number 8, but the infini-
tive is in the !ILT and 'L forus;
Pahat ( TIMY) and Pan (M5?97 ).

10. QNH - T3P Lamed B¢ ( T 72)

11. NTH - 103 Pé Nun-Lamed He ( {1" 7--3" )

12. ™N - 1720

Iamed-Nun (1" 7)

13. ZN - 177 Lamed-Nun ‘( 1" 7)),

The participle has no Waw (7).

4.  KRT - 1D

Lamed-Taw ( 1" )

15. QWM - TP Ayin-Waw (1" V)

16. IWN - 177 'Ayin-Waw Lamed-Nun ( 1" 7--1" V)
17. SYM - TV ‘Ayin-Yud ( * ¥)

18. DYN - 777 tAyin-Yud Lamed-Nun ( 1" ?--?"¥)

19.  HGG - 22N ‘Ayin-'Ayin (¥"Y )

P,
o i el ot
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Description of Classes (ILl)--Project Classification

Construction Alef--Palal--  9yn  --( X )continued

In. Conj. Model
20. QBB - 227 . lAyin-lAyin ( ¥'y)

But the participle assunmes the

‘ Ayin-Waw ( 1" y) form.

Rt adie. 20

21. NTN

3 ?_é—Nun ILamed-Nun ( T"’7-- T 5)

a2. MWT - 170 tAyin-Waw Lemed Taw (11" -- 1"y )‘

23. . YGR - TA  Pé-yud ( D)
Has !Ayin-Yud (> " y) character-

istics.

ak. YKL - 702 Anomalous gé-m (°"o)

U R I R TER




Description of Classcs (L].)--Project Classification

Construction Bet--Niflel--  Hyn3 --( 23

Conj. Model

v
SMR - =NV (Regulax)
. .
Slemim (g %W )

ek Pe-Yud ( " D)

Pe-Nun ( 3"D)
Lamed-H¢ ( ¥ )

Pé-Nun L'a.med-:ﬁ_c_a: ( n"’7 - 7" 5)

Lamed-Mun ( 1"7 ) |

Lemed-Tav (" )

Ayin-Wav ( 1"y )

Ayin-Yud (2" y)

tAyin-Yaw ( 1"V )

v
But perfect assumes S1émim form.

!Ayin-tAyin ( ¥V )

tAyin-tAyin (YY)
With Waw (7 ) in the imperfect.

tAyin-fAyin (" V)

s

Without Waw in perfect.
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Descrintion of Classes (Ll)-—Pro,ject Classiiication

Construction Gimel--Pilel-- Dyvs --( 1)

Con,j. Model

DBR - 7127
ZWE - 11
SKN - 720
'MT - TN

QAL - 0P
(QuMM)-TNP

QN1 - TP
(QuM)- T?p

SBB - 220

PRNS - D375

NN - 773y

v
(Regular) Slémim ( O°n9%w )

Lamed-HE (1"% )

Lemed=Nun. ( 1"%9 )

Lamed-Tov ( 71" )

Ayin-taw ( 1"y )

Polalti form.

tAyin-Waw ( 1"y )

Pilalti form.

Ayin-fAyin (V" V)

v
(Regular) Slémim (  T°D9Y)

Quadriliteral, GC2y217n )

Quadriliteral final radical Nun

(1"%2 ©eyvaam )
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Descripntion of Classes (Ll)--Project Classification

l.

Construction Dalet--Pulal-- 72yin --(1)

Conj. Model

KBD -

v
(Regular) Slemim ( g nYw)
I.a.med-gz_cg (" %)

Lemed-tun (1" %)

Lamed-Tav (11" 7)

LAvin-Waw (1" y)

P olal form.

tAyin-Waw (71" y)

Pulal form, the Waw ( 9)

changes to Yud (° ).

Quadriliteral of the F ollal,

form.

Quadriliteral of the Puffal

form.

Quadriliteral of Lamed-Nun

( 1" 9 0y )
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Description of Classes (Ll)--Project Classification

Construction ;_{_e_'_'--Hi.tpa'.el-- YYSI ""(_.D)

In. ConJj. Model

v

1. KSR - =Wp

20 YKH - r“D5

. ZQF - Bi2T

R e S e it L L e e e L R

3

L. ZDQ - P71
5. SDR - 170
6. DBQ - P27
T GLH - 1172
8. 'MN - TN
9.  'MT - NN

10. QWM - QP
(Qn)-Ura Q2

BYN - 172

(QeM)- T

13. GLL - 77X
4.  PRNS - 037®

GLGL - st
16. ZMZM - YNy
17.  SLSL - 720%0

DLDL - 77177

19- '-NYN - 1’35’

pEs I, I N AR AN R AT I S TR P R T R Y

(Regular) Slémim ( N7 )
Pé-yud (> " )
pé-zayin (T"D )

pé-zadi (¥" D)

gé-Samah or Sin (W or O"D)
pé-palet (" D)
Iamed-}_lé (n"?2)

Tamed-Nun ( T )

Lemed-Taw ( " | )

'.Ayin-Waw ( "y | )

tAyin-Yud ( *"V )

tAyin-Waw ( 1"V )

tAyin-tAyin ( I" V)

Regular Quadriliteral

( gy oonw !
Quadriliteral of._P_é-Zayin
(7" ©ya1m

Quadriliteral of _I_’_é-Zadi
(X" B2l “5

Quadriliteral of P&-Samah or Sin

n——————

(@ ord"™pwaiin -

Quadriliteral of Pé-Dalet
(7" 5 owaTm )

Quadriliteral of Lamed-Nun
(1" 2 g y21 )
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Description of Classes (Il)--Project Classification

10.

ll.

12.
13.
1k.

15.

Construction Waw--Hif!il-- 97yon --(1)

ConJj. Model

GZR -
YRD -

YZB -

NPL -

PWR -

BYN -

SBB -

P
uk
2%

793
13p
ik
103
1°7
TN
TP

72

172
naa
220

iy

(Regular) S1éuin ( 017 )
pe-yud (° " D)

pe-Yud (" 3)

No transmutation of Waw ( ;

Yud ( ) dropped.

pe-Nun ( I'D)
Lemed-Hé (71" %)

Pe-Yud Lemed-Ee ( "2 --°"19)

Pe-Nun Lemed-Hé (71"%7--3 " 3)

Lomed-Nun ( 1"%7 )

Tamed-Tav ( "% )

'Ayin-Waw ( 1"V )

But perfect may also assume Hap‘iloti

form ( *119°Y57)

LAyin-Waw ( 1"V )

Héf'alti form ( 2192ysn).

tAyin-Yud Lamed-Nun (1" 9-- 2" y)

‘Ayin-Waw Lamed-Taw (n"™ --17" y)

tAyin-!Ayin (VY "Vy)

May also assume the Hafliloti

( °ni9°yan) form.
tAyin-!Ayin of HET'alti ( *5i'7wD71) form.
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Deseription of Classes (Ll)--Project Classification

Construction _Zggin--Hof tal-= YD1 -- ()

Coni.

Model

OZR -
YRD -

vzB

A O L DT I IR IIT

%P
T
2%

(Regular) Siémim ( O°07Y)
Pe-Yud ( " D)

Pé-Yud (° " D)

Pe-flun (3 " D)

Lamed-He (11" )

Pé-Nun Iamed-ge (1" --31 " 5)

Lomed-Nun ( 1"9 )

Lemed-Taw (N"97 )

‘Ayin-Waw ( 1"V )

tAyin-Yud ( *"Y )

'Ayin-Wav Lamed-Taw (RN"%-- 1" y)

1Ayin-!Ayin (Y "V )
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(L2) Reclassification

Construction Alef--Palal-- y5 --( X)

mBQ - 7?27 Also conjugation number 1.

HBR -~ 2N Withdrawn from conj. number 2.

HNB 21N Withdrawn from conj. number 2.

HNF 53N Withdrawn from conj. number 2.

HRZ YN Withdrawn from conj. number 2.

EéK N Also conjugation number 1.

Reclassified to conj. number 1.

Also conjugation number 3.

1
2
3
M
5.
6
7
8
g

Reclassified to conj. number 5.
Also conjugation number 5.

Also conj. number 1

Also conjugation number 1.

Also conjugation number 2.
Also conjugation number 1.
Reclassified to conj. number 13.

Reclassified to conj. number 7.

Reclassified to conj. number 7 and 9.

Reclassified to conj. number 2 and 3.

s o e o e e v - ) S . ¥
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Reclassified to conj. number 1 and 2.

Reclassified to conj. number 1 and 19.

Reclassifled to conj. number 1.
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5 28 2

R R A

Reclassified to conj. number 1.
Reclassified to conj. number 3.

Construction Gimel--Pilel-- 7Y75 --( 1)

(12) Reclassification

el s R A L.
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(12) Reclassification

Construction He--Hitpa'el-- 2yon ~-( _D)

(Reclassification based on changes’ governed by the
first radicals T, T, 2, 2, S, S: W, 0,7 ,%,0, n)
1. DBQ*- 227 | Reclessified to conj.
2. LQl¥*- n'?’c? Reclassified to conj.
. ZRH - N7 Reclassified to conj.
. Q0 - ppl Reclassified to conj.
. I o )¢ : Reclassified to conj.

. ZHQ - pnX Reclassified to conj.

3
L
p
6. ZWH - nY Reclassified to conj.
T
8. ZL! - Yy Reclassified to conj.
9. ZMH - DY Reclassified to conj.
10. ZNH - 3% Reclassified to conj.
11. ZNt - y3x Reclassified to conj.
12. ZF - [yX Reclassified to conj.
13. Z'R - TyX Reclassified to conj.
1h. - 2 Reclé.ssified to conj.

16. - M Reclassified to conj.

ZRB

15. ZR! - YX Reclassified to conj.
ZRH

17. S'B - IND - Reclassified to conj.

18. SBB - 220 _Reclassified to conj.

19. SHB - 2M0 | Reclassified to conj.

20. SHF - =0 Reclassified to conj.

number 1.
number 1.

number 3.

number 3.

number L.

number L. : ;
number L.
number k4.

number L.

number L.

number 4.

number 4.

s e

number L.

numbex L.

number L.
nunber L.
number 5.
number 5.

number 5.

number 5.

* Asterisk indicates that the given class is an addition to
the corresponding reguler conjugation noted in List 1 (Il1).
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(1L2) Reclessification

Y0 by 1

Construction He--Hitpa'el--

SY!-
SLH -
sM' -
SiD -
SiF -
S!R -
SPH
SRH
S'B

S'G’

v0
70
heale)
Y0
nyo
"0
M0
e
XY
ANW
FINU-
“INU
nav
yay
yaw
Py
VW
W
Y
onw
i)
Yrw

Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to
Reclassified to

Reclassified to

Reclassified to

Reclassified to
Reclassified to
Reclassified to
Reclassified to

Reclassified to

Reclassifiied to

Reclassified to

Reclassified to

wyoiir ~--( 1) continued

conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.
conj. number 5.

conj. number 5.
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(L2) Reclassification

Construction He--Hitpafel--

YO

Lk,
Ls.
46.
uT.
46.
49.
50.
51.
52. -+
23.
5.
25.
56.

SHR
SHD
STH
SYK
SYF
SYR
SKH

SLH

- SN'

SMt
Sst
S'L
SiR
SP!l
SQl
™'

DK'

KFR
N'Z

NS’

67. SFRD

68. LY

gl
Y
now
Yy
nw
Y
Maw
now
NIw
il
you
'l
W
it
ypu
NL
N2
'Jale)
R0
plam
YN3
N3
Nan'y
37190
ynyn

D S S o A S e ooy o S B et e e g e s L e e

Reclassified
Reclassified
Reclassified
Reclassifiéd
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclassified
Reclessified
Reclessified
Reclassified
Reclassified
Reclassified

Reclassified

-Reclassified

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

B R i e e S

--(_i1) continued

conj.
congj.
conje. '
conj.
conj.
conj.
conj.
conj.
conj.
conj.
conyj.
conj.
conj.
conj.
conj.
conj.
conj.
conj.
conyj.
conj.
conj.
conj.
conj.
conj.

conj.

number 5. ?
number 5.
number 5.
number 5.
number 5.
number 5.
number 5.
number 5.
number 5.
number 5.
'number 5.
number 5.
number 5.
number 5.
number 5.
number 6.
number 6.
number 6.
number 6.
number 6.
number 6.
number 6.
number 6. ‘
number 17.
‘number 18.
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(12) Reclassification

Construction Waw-Hif!il-- 22yo7 --(7))

1. YIK - 7
2. YZ' - NY?

3. W' - X713

s A A T B R o e VA ST O BTt o b et s T

Reclaessified to conj. number 2.

Reclassified to conj. number 2.

Also as copj. number 10. ( 711277 )

i
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(L2) Reclassification

Construction Zayin--Hoflal-- 2yop] --(1)

1. Y2' - NY? Reclassified to conj. number 2.
2. NTQ - 7R3 Also as conj. number 1 (i.e.

retaining the Nun ( 3) ).
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(L3) Special Classes and Unclassified 1A

Construction Alef--Palal--  9yn =--( X)

ConJj. Model

Y'H - §INX? Same as number 10 (QNH--713p )

but participle lacks Waw ( 7).

7 Same as number 5 (YSB-- 23y? )
but has neither perfect nor parti-
ciple fTorms.

Same as number 6 (YZQ--py¥> )
but the perfect drops Taw ( ) as

in number 14 (KRT-- 17D ).

Same as number 1 (SMR--=y ), but
infinitive and imperative as in

number 5 (YSB-- 232 ).

Same as number 1 (SMR--=j3y7 ), dub
also number 5 (YSB-32y° ) except

for imperative.

Imperfect a.lsol‘preserves the Nun

( 3) while dropping the Taw ( )

as in number 14 (KRT-- N7D ).

Present and passive partiéiples

only. |

1. "Also," i.e. in addition to the corresponding regulaf con-
jugation noted in List 1 (Ll).

1A. This list is indexed as a continuation of list 1.
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(L3) Special Classes and Unclassified

In.

32.

33

34.

36.

37.

39.

Lo.

41.

L2.
43,

Construction Alef--Palal-- “yH --( y) continued

Conj. Model

HIX - 17N . Same as number 1, but without

| | imperative. ”
2QQ=- PP7 Perfect also-as in number 1.

'RR=-- 1NN .

WnT - NN ’ | Same a5 in "Ayin-Yud (> " y) but
the Taw ( §i) coalesces with thé
suffix Taw (1 ).

THH - NNO Same as number 19 (HGG-- 2an )
but participle as in number 20
(QBB-- 227 )- |

WT - Y Infinitive construct only. Occurs

| with brepositional lamed (L!WT--R7y%2 )

NST - DO3 ' Participle only N#SS ( ©0DI3 ). '

1ST - DY Same as number 14, but participle
as in number 43.

HWH - 71701 . Same as number 10, but infinitive
is HWH (711771) end also HWY ( 2971)-

PSS - DOY Also as number 35 (THH-- MM)-

ZRK - 7% Participle also ZRYK ( =?7X) ete.

The

anomalous passive particj.ples of the intransitives.

1. Number 38 is missing.
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(13) Special Classes and Unclassified

Construction Bet--Niflal-- Y33 --(__D_)

Cong_ . Model

HYE - 1771 The perfect as in number 4 (GLH-
| 1?73 ); the Yud (? ) mutated to Waw
(. 7) in the present participle; no

imperfect nor imperative.

Seme as number 12, but imperfect

only; Nun ( 7 ) coalesces with the

suffixal Nun ( 7).

Pe-Yud (°" D) lamed-He ( 1" ?),

which has no preceeding model.

Same as number T but the first

radica; drops.

Same as number 10 but the Taw ( TV)
coalesces with the prefixical Taw ( ).
Same as number 3, but occurs only in

perfect and in the present participle.

Same as number 19, but the Taw ( I7)

coalesces with the suffixical Taw

(n).
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(L3) Special Classes and Unclassified

ﬁ  Construction Gimel-Pilel--2y?5 --(_3)
In. Conj. Model ‘

10. WN - 17V Same as number 5, but Nun
IWN - 117

( 3) coalesces with suffixical

- |  mm (1)

11. M - 0 - Same as number 5, but Taw (p) )
: ZWT - NY

- becomes coalesced with suffix- :
. ical Taw ([ ).

12. SFTT - TNOW Quadriliteral, final Taw ( p)

B i S o B s A A A B Vo e e s D

kA

coalesces with suffixical Tav ( ).

et
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(L3) Special Classes and Unclassified

Construction Dalet--Pulal--7¥7D --( )

In. Conj. Model

10. SFIT -  §nay Quadriliteral, final Taw(Ti)

becomes coalesced with suffixe-

ical Taw ().
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(L3) Special Clesses and Unclassified

Construction _E_Ig_-Hitpa'.el-~

Lyan ~-()

(Special classification based on chané;es governed by

nature of first radical; namely 2, S, S, 2 , D, T, T--

M, 0, 3, %, ¥, 0, T)

In.

20.

2l.

22.

23.

2k.

25.

ConJ. Model

DDH - 177

DYT - 1?7

DSN - U

ZKH - 117

ZBN - 127
ZYw - 171

7N - 1pT

ZNL - 97

Same as number 7 (GLH- f%a )
but the Taw ( p) of thu prefix

HT ( pm) may also coalesce.

Same as number 9 but the Taw

( 11) of the prefix HT ( ;i)
becomes coalesced.

Same as number 6, but the Nun

( 3) coalesces with the suffix-
ical Nun (3 ).

Same as mimber T, but the Taw
() is mutated to a Dalet ( =)
and transposed.

Same as number 8 but the Taw

() behaves as in number 23.

Same a5 number 10 but the Taw

(1)) behaves as in number 23.
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(L3) Special Classes and Unclassified

In.

26.

27.

28.

29.

3L.

Construction gg—Hitpa!el--

Cconj. Model

SWD' -
SWE -
SWB -
Swe -
SWF -
&iq -

TBN -
TQN -

ZDD -

SWH -
SMH -
v

§'g -
SpH -
SHH -
SwH -

STH -
SLH -
4SH -

SFH -
SRH -

710
710
217
MY
N
Al

730
175

1Y
F9¥

ny
nx

s
oy

110
yiale)
TN
1w
i
1w
yigk,
oW
2w
oW
Ny
y )]
Y,

‘Same a3 in number T, but thé

;byann --()

Same as in number 10, but

the Taw (p ) is transposed.

- -
Same 28 in number 8, but the ;
Taw ( ;) coalesces. i
Same as number 26, but the i

Taw (1) is mutated to a Tet ]
( V) and is transposed.
Same as in number 9 ('MT -pnx )

but the Taw ( ;) behaves as in

number 28.

Taw () behaves as in number k.
Same as in number 7, but the

Taw ([ ) behaves as in number 5.




(L3) Special Classes and Unclassified

Construction He-Hitpa'el-- 2yEna -=(i1)

Conj. Model

v

SHH - NW Same as in number 31, except
with the addition of a Waw
(1) before. the final radical

position.

TXT Same as in number & ('MN - TAN)
120 '

120 but the Taw ( I1) behaves as in
130

13D number 5.

12U

100

13W

1y

130 Same as in number 33, but also
1ny
13U as number 11l.

220 Seme as in number 10 ( QWM -

Si 120

SLL rivle) 01 ) but the Taw ( T) behaves
SFF - F50

5I,IH Ty as in number 5.

SLL rdvidi

SMM1 [atalY)

Saq - Ppu

ZHZH - NINX Seme 2s in number L4 (ZDQ - P75 )
Mz - QYnY .

ZMRR - 7IRX but the radical is quadriliteral.
22! - yEYI

ZFar - HX0Y

ZRZR - TN

)

R e e L s
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{L3) Special Classes and Unclassified

Construction He-Hitpalel-« 2YON -«( 17)

[

ST 2 b e g Ease st i et

In. ConJj. Model

37. SQRN -1770 Same as number 19 (INYN -
SRTN - 7070

SN - 13INU ( 1°3¥ ) but the radical

SRYN - 177 | :

is quadriliteral.

38. TIT! -YOVR ~ Same as in number 6, but

the radical is quadriliteral.
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(13) Special Classes and Unclassified

Construction Wew - Hif!il-- 77y --(1)

In. Conj. Model

16 - INN - 137 Same as in number 10 (QM -
| 077 ) but the Nun (3 )

coalesces with the suffixal

Nun (3 ); also as number 11,

but the Nun coalesces as above.

17.. Yzr - Tqy° Same as in number 12, but the
Taw ( N) coalesces with the

suffixal Taw ( I).

Same as in number 15 (TLL -

775 ) but also the Taw of

the second radical coalesces

"with the suffixal Taw (71) leaving

only a mo‘noliteral stem.
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(L3) Special Classes and Unclassified

' Construction Zayin--Hoflal--2yni  --(_71)

In. Conj. Model

13.  YZP - x° Same as in number 3, but the

Taw (1) becomes coalesced

with the suffixical Taw ( ).

1h.  NIN - 1n3 Same as in number 4, but in

lmperfectv only.

15. LeH - npY? Same as in number 1, but the

first radical coalesces.

T T T L LU P R Y R A




g .
<
g
.

RS

S

T AR T T

LA T T T O

LA TR A L AR AT T

RN ATt b

-107-

Comments

Because of shortcomings in the basié research material,
which we felt obliged to utilize, error was unavoidable. Never-
theless, because of greater efficiency for conducting the studies
which the scholar has been thus endowed as a result of our in-

vestigation, we are confident that these shortcomings and conse-

.quent errors will be eliminated individually, as the case may

demand. Naturally. with continued utilization of our studies,
error will be completely'ﬂ{}aced for all‘practical purposes.

Lack of means has compelled‘postponement of continuation
of the research in respect to a number of important and highly
relevant problems. An example of this is afforded by certasin om-
missions that have been made in matters that have bearing on verb
classification. In general, these matters are of the nature of
generalizations that are relatively of wider ﬁniversal relationship
in the field of verb classification. For example, the Jussive
{apocapated imperfect) has not been discusseﬁ here. .We look forward
to the integration of thése and similar matters into the future pro-

gramming of the computer.
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Comments

Because of shortcomings in the basic research material,
which we felt obliged to utilize, error was unavoidable. Never-
theless, because of greater efficiency for conducting the studies
which the scholar has been thus endowed as a result of our in-
vestigation, we are confident that these shortcomings and conse-
.quent errors will be eliminated individually, as the case may

demand. Naturally, with continued utilizaticn of our studies,

error will be completely'ﬂégaced for all practical purposes.

Lack of means has compelled postponement of continuation
of the research in respect to a number of important and highly
relevant problems. An example of this is afforded by certain om-
missions that have been made in matters that have bearing on verb
classification. In general, these matters are of the nature of
generalizations that are relatively of wider ﬁniversal relationship
in the field of verb classification. For example, the Jussive
(apocapated imperfect) has not been discussed here. .We look forward
to the integration of these and similar matters into the future pro-

gramming of the computer.
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VI Results and Discussion

T eV R TR

Results:

T I T AT

TV LT e T AT

The computer technique employed in the research consistently
identified stems of the fest—words. These stems inveriably were
validated by objective criteria. Though thé research is at present
not entirely completed, optimism as to the charactér of further re-~

‘sults is, therefore, Justified.

Discussion:

The results of thé research ver# evidently indicate that the
computer can take over the human function of identifying stems of
the language with equal and even greater accuracy, but with incalcuiably
greater speed. Semantic difficulties, however, remain in which the
machine cannot compete with the human operator. But the one gain
alone -~ the tremendous speed with which the computer carries out its
assignment -- is a priceless one, and will now meke feasible such
projécts as compiling of cuncordances, iﬁdices, special dictionaries,
classified lists cf data, and other scholarly and pedagogic works.

Nevertheless, there still remains a serious problem of in-
creasing the efficiency of the computer technique through reduction
and streamlining of the many sub-operations*involved in the technique.
g There is also envisioned beneficial modification and expansion

of the correlation tables in keeping with the provenanced of additional

; data characterized by special problems. For example, no distinction has
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been drawn between imperfect;and imperative in the usage of cohor- b

tative hé. ‘

Though the present tables are adequate and quite satisfac- ' é
tory for our purpose, it may be advisgable to broaden their appli- 5
\cation for such projécts as translation inq?iries. In case of our , ;
example, this would require a redivision of the data involved into ;

two separate rows, 6ne corresponding to the imperfect, the other,

to the imperative.
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VII CONCLUSIONS

General Value:

It can be stated with confidence that the specialmpethod'of

research which we have undertaken, though as yet incomplete, already

‘represents a most valuable technique for future studies in this and
; and related fields. Hitherto, application of computer techniques
% ‘to language research, in general, and to studies in Hebrew, in partic-
ular, have been of a rather routine or statistical character. The
research described in this report, it is to be hoped, can justifiably
be termed a pioneer step insofar as it has pointed out the way wherein
computer studies in this field may truly be invested with the ability
of scholarly progress. This has been done by translating the need for
encyclopedic consultation in analytic studies of Hebrew words into the
routine, mechanical technique afforded by désign of an appropriate
rationale and scheme for computer operation, which effectively trans-
lates the need for encyclopedic consultation in this field to the rou-
tine, simpler way of the computer. In brief, our research should make
preparation and availability of technical works in the field of ling~
uistics a routine, relatively speedy t;sk. This, in itself, will have
a double value. On the one hand, it will furnish the researcher with
sufficient and needy material to carry out research on his own special
problem; and on the other hand, it will provide the scholar much more
| leisure so essential for the functioning of the creative imagination

basic. for advance in all fields of learning.
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Specific Applicati - New Pedagogic Approach: In addi-

tion, our special research already indicates valuable and swd imme-

diate application to the field of pedfjgogics of language and new
insights in the understanding of the basic laws of the Hebrew tongue
itself.
. We permit ourselves an additional passing comment at thié
point in relation to an outstanding example of application of the
results of our research to the teaching of Hebrew. To reiterate,

our study has essentially emphasized to an unusual degree the mor-
phologic aspect of Hébrew greammar. The observations that have come
to light in the course of our research have pointed out and confirmed
that the role played by vocalization and the rules governing vocali-
zation are in reality of minimal importsnce from the point of view of
transmitting insight and broader understanding of the mechanics and
gtructure of the Hebrew language.

In truth, what has become apparent is that by basing studies
of the language on the experience gained thé&ﬁgh our research, an
overall perspective is afforded which will silhouette more clearly
the inter-relations and inter—~connections of the Hebrew language. It

is very evident, therefore, that pioneering work in this direction is

definiteiy indicated, certeinly, for institutions of higher learning.
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‘;; viIl. Summarys: ‘
§ The purposce of the study was the construction kS
i of an algorithm fér stem recognition in the llebrew

ianguage. The llebrew word was conceived as a con- Co
sonantal, morphologic unit, and this concept govern-

ed the more detailed planning of the research. Thu s,

e e AR W Ay e £

vowel cﬁanges were not considered. Central to the
entire research were tables and listings organized

‘ on a grammatical basis and so devised as to present
certain pertinent correlations between verbals and
nominals and theatfixal elements.

36 grammatical categories were set up:
constructions, modes, tenses, person, number, gender,
accusative pronominals for verbs, coustruct state,
person, number gender for nouns. Four types of
affixes were correlated with tﬁese categories. 'The
four types were: auxiliary elements, prefixes, suf-

C fixes, accusative pronominals.
A seanence of programs was written for the
¢omputer. First, it was enabled to fractionate a
test word on the basis of the prepared lists, thus

separating the verb or noun stem from the affixes.

EPRSDNR

Empirical rules were then formulated for the

P

purpose of assisting the computer in arriving
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more accurately at the grammatically correct combi=-
nation. Utilizing the tables, the computer checked
further the varioug combinations of stem and affix
for grammatical legitimacy. Lach fractionation of

a given tested word which has been identified as one
of the affixes listed was clhiecked against the 36
columns of grammatical categories,

In order to further check the validity of the
residue combinations, the final products of the com-
puter pperation, it became necessary to check the
associated stems. For this purpose, a special refer-
ence dictionary is now beiung compiled. The dictiondary
is divided into two..sections-the verbal and nouns.

Each entry of the noun section is especially indexed.
The' index number identifies for the computer the table
which indicates the different mutations of which the
entry is capable. In addition, the dictionary‘contains
12 more features.of other pertinent information as well,

The verbs have been cnmpiled iin separate tables.
The entries are indexed and analogously, as in case of
the nouns, the computer is thus enabled to obtain full
information on the tested verb., At times the tested

residue will be reported as noun or verb; at times, as

noun and verb, The latter is morphologically possible.
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; The research here summarized though aincomplete,
% has simplified the academic problems involved in the §
; field of investagation of llebrew words, and has re=-
duced their solution to routine, mechanical terms,
Perhaps most spectacular isthe application of the .
results of our investigation to the field of teaching.
Traditionally the magnitude of attention paid to the .
aspect of vocalization of Hebrew grammar has been !
. i
V ’ P
very great. Our studies however indicate that this |
!
measure of preoccupation with vocalization has been Lo
unduly extensive. The system of Hebrew language . f
instructions oriented in morphology, as markced out in :
. this report, will not only ease the labor of the §
students, hut will also convey a much more significant o
, 4
and valuable understanding of the ‘'structure and :
dynamics of the language. |
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ABSTRACT . é‘
In this study the Hebrew word was conceived as a con$onantal, mor- E
phologic unit., This cencept governed the more detailed planning of g
the research. Central to the entire research were tables and list- E
ings organized on a grammatical basis and so devised as to present . | :
certain -pertinent correlations between verbals and nominals and the |.

affixal elements. Thirty-six grammatical categories were set up. ‘
Four types of affixes were correlated with these categories. The .
computer technique consisted of fractionating test words into pre- :
viously defined elements and forming the various combinations sub-
sequently subjected to validation. The technique operations were

founded essentially on specially devised grawmatical correlation .
tables and @ertain empirical rules. A special reference dictionary |, &
is now being compiled for the purpose of testing the residuum of &
grammatically legitimate combinations. The results of the computer 2
functioning remained validated by objective criteria. The indica- "ﬁ
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tions are that valuable contributions have thus been made to the o
advancement of scholarship in linguisticseand tlu t new dierections ,
have been mapped outto the greater enhancement of the art of i
language teaching. Figure 3 | ' : ;
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