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PREFACE

This monograph was first written in the summer of 1964 at the University
of Texas. Thus many of its contentions have probably been rendered point-
less by subsequent development as reflected in Chomsky’s . new exposition
of the transformational theory (Noam Chomsky: Aspects of the Theory  ofe
Syntax. Cambridge, Massachusetts: MIT Press, 1965).

A transformationsal syntax, aceording to the eurrent view, consists of a base
component producing the deep stmdare, on which the semantie rules operate,
and a transformational component producing the surface structure, on which
the phonological rules ope rate. In other words, meaning is no longer regarded
as something to be totally eut away from grammar. -

I have nevertheless decided to publish the monograph, with some deletions
-and minor changes, in the belief that, despite the .many irrelevancies to the
current view, it will still eontribute to the general dedate through the
previously unattempted approach it introduces.

Taipei, Taiwan

February, 1966
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CHAPTER I
INTRODUCTION -

The system of grammatical deseription presented in this monograph is an
aceidental outgrowth from an unfulfilled study to have been entitled “The
Syntdetie Subelasses of English Verbs.” The purpose was to investigate the
syntactie distribution of English “verbs” thoroughly so that the resulting
classification might be really useful to teachers as well as students of English
as a seeond language. -

I wanted to exclude from the study words like will, can, might and so
forth, but was not sure wh.et-hér the exclusion would be justifiable. So I
searched for a definition of the term “verb” which, I hoped, would tell me
definitely whether or not I should exelude those words. Nowhere could I find.
a satisfactory answer. Although the structuralists are supposedly agreed on
how to define parts of speech {not by meani.né but by the eriteria of morpho-
logieal and syntaectie characteristies alone), I found that some of them would
expeet me to eall words like can and may verbs while others would not. The
result was equally 'diﬂ.app-niﬁtng when I turned to transformational grammar.
For here, as we know, an item labeled one way by one transformational
grammarian is almost certain to be labeled another way by a second, and the
‘difference often seems just a matter of taste. \ '

I was disturbed. Why cannot one linguist’s verb or adiective be completely
aqui‘ré_lent. td that of another, when they are talking about one and the same
language? On the other hand, why is there no diffieulty with terms like
~voiceless dental stop or voiced velar frieative? The question led to the following
eonclusions. | :

Syntactic classes are incommensurable. .

While it is possible to have universal elements in phoneties (as the devel-
opment of the past half century has fully demonstrated) and presumably also
in semanties (if it is true that all human beings live in the same physical world
and if the operation called translation really makes senge), in syntax there ean
be no universal sets that may in any sense be said to be shared by any two
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langnages and niay thus justifiably be represented by any eommon names
eomparable to names like velar stop, implogive, ete. A synfactic class, as a set
with peeuliar symntactic properties, ean be defined only in terms of the syn-
tax of a given langnage—that is in terms of the relations of position, of eo~
oce urrence, of set membership, ete., with other syntactic classes in the same lan-
guage. Thus there are no universal syntaetic classes any more than there ean
be universal phonemes. ' ' )

Names like noun and verb are semantic names.

Sinee syntactic classes of any two languages cannot be identical in any of
the senses in which phones are said to be identical in phoneties, it follows that
the set of terms commonly used today as their names in the description of all
languapes, as if they could be identical, must be based on nothing more than
similarities alone. What kind of similarities? First, they econld possibly be
syntactie similarities. For relations of position, eco—oceurrence, set membership,
ete., may be used to compare and liken the syntactic classes of two different
languages in a very general way, resuliing in very broad classifications as
reflected in terms such as stem, prefix, suffix, and so forth. To the extent
that they reflect the a'bnve-mention.ed relations, these terms are truly syntaetic
terms. But the hasis used could not eoneceivably be similarities in these relations
alone when two kinds of stems, for example, are spoken of as noun stem or
verb stem. For it is now a well-<known fact that what are called by an identical
name such as noun or verb in two different languages wusually show radically
‘different behaviors in terms of position, co—oeeurrenee, set membership, ete., if
the two languages are really different. It follows, then, that something other
than purely syntactic similarities is used as the basis, apd the only other kind~
of similarities 'mnaeivable are smﬂffc-\simil&ritiﬂs. That is to say: when we
give the same name perh to two syntactic classes of two different languages,
say English and Chinese, on the basis of some parallelism, the parallelism is
not so mueh parallelism in syntactic characteristies as parallelism in semantie
characteristics. Only if we accept this argument, indeed, is it possible to explain
why one linguist’s adjeetival is sometimes another’s mominal or adverbial. !
Names like noun and verb are jnst convenient loose labels.

Why are semantic names used in syntactic deseription? The reasom is this.

"This footnote is to be found on p.4.
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Every syntactie class -:i:.&ﬂnitel;; exhibits semantic characteristics peculiar to
itself, just as every phoneme has peculiar phonétie characteristics. While we
have t]iia_situation on the one hand, we need names for all’ syntactie eclasdes
“and syntactic units on the other, so that we may be able to talk about them.
_ Consequently, just as we refer, loosely, to the English phoneme’ [k[, and the
Mandarin Chinese phoneme represented by the same symbol, both by .the
phonetie name “yoiceless velar stop,” so, in the absenee of bettér systems of -
designation, we simply assign to every syntactic class of any language a name
_descriptive of its semantie chm‘ﬁeter_isties, such a.a.r perh, abwrhnf of te::me. and
so forth.

Neames like noun and verb are inadequate for grammar.

Because of their inherent lack of precision, terms like soum and vperd,
which we have inherited from our predecessors, are not fully suited for
siaiant-i'fic_ purposes. Because they are essentially indicative of sémantid rather
than syntactic eharaétaristihs,’ they also tend to blur the boundary between
meaning and structure, which we want to separate completely in order to have
accurate pietures of each. For a generative grammar, in particula#, they are
useless in that, while conveying information irrelevant fo sentence genération,
they are no more effective in simplifying the grammar thin meaningless and
‘arbitrary djgits or alphabetical symbols, which at least do not lead us to
‘unnecessary confusion by giving irrelevant information. ' o

'On the basis of these eonclusions, I ecast abodt for ways of "deseribing
‘gyntax, not by names like moun and perd. or NP, VP, ete., bﬁt'hy' designations
which would earry the kind of information wé really need in syntax. The

'This does not eoniradict the doctrine of modern strueturalism that parts
of speech are definable without referemce to meaning, as demonstrated by
Gleason's “The iggle squiges trazed wombly in the harlish goop.” For, #s
syntdmc (formal, structural) classes, they are certainly so definable, and ecah
only be so defined, within the framework of a gwem Iaﬂ,gum Otherwme t.har
would not constitute s:mtm:tzc -alams at all.

* Bqually indicative of maa.nmg. of course, are the names of “slots” and
“filler classes,” like time slot, possessor, ete., used in tagmemies.
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result is the numerical symbolism described in this paper, which replaces-
symhnla like NP, VP, Nom, Vs, ete., used in tr&nsfurmatmn. ‘syntax, with
numbers. These numbers are not arbitrarily given, as was the case with the
numbers in a similar system used in Fries, 1952° but are systematically
organized so that each designation carries information about relations of set
membership, and to a limited extent, about relations of position.

CHAPTER II

WORKING PRINCIPLES

~ The proposed system, which conecerngs syntax only, leaves intact the
fundamental prineiple of transformational theory: that a transformational level
is indispensable for any adequate grammar. In faet, it is an attempt to fur
ther develop that prineiple because it aims at simpler and more explicit trans—
formational statements.
The system differs primarily from the conventional mﬁem in t-he following
four pnmt-n. -

1) Instead of semantic Iabel’s it uses numbers each number being essantmlly
a diserete sequence of systematically combined digits. A string is thus.
no longer a string of units represented by semantie labels, but a Btring'
of numbers. Beeause of this basic differenee, we shall refer through-—
out this monograph to the econventional system ae system S and to the
proposed system as system N.

2) It inbrudll_.ﬁﬂa a new deviee, the slash (/), for expressing duplieation
in the: phrase strueture (PS), and for stating the exact "points of
attachment” in transformational (T) rules. : :

3) Eaech of its PS rewrite rules has more “depth” than a rule by system S
in-that, while the latter represents immediate constituent analysis on
one, and only one, level, the former can represent I.G analjraas on more
than one level.

*References throughout this paper are to the works listed by author and
Year in the Bibliography, beginning on p. 34 '

- 5 -
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4) Inax:,ual rapla.aemunt takes plaua, not a-.t the end of the P8 section, bub

. after Toparat.mna, arear.mg a sh.a.rpar hnunda.ry batween uyntar. pruper
a.nc'l the laxmon. ' '

. 3.1 Basic Notions

_ The central notion of system N is ﬁlﬁt ‘of number. .A'. number is asuénfiallj'
a diserete sequence of digits, but may contain other material as well, notably
the slash (/), which has a special fu.nutmn and nuuamna-lly mnrpho'phunﬂmm
items, boundary markers, ete. B ST :

“In a atrmg. nn‘m.hara are joined by th.e ha'phen, whmh serves a8 the
nunnatﬂnatmn sign. ' ' :
A number may he segmented into continuous mmpaﬂeﬂts of any longth,
the shortest being a single digit, or anything equivalent to a ‘single -digit, and
‘the longast. being the number itself. A eomponent is mpresuntad by the lm'.t-ur
C. When it is equivalent to the number, it is represented as—C-. Thus one WEF
to defmeam:mher is to say that it is any —-C-. =~ X -

A number has one or more initials, where #nitial means a ﬂ o! any hncbh :
that contains the lef‘bgnush digit. The longest initial of a number -is therefore
necessarily also its longest C or the number itself. ' ' :

Now the prineiples governing the formation of numbers as names of
syntactic units by system N may be stated as tollows: . ' '

Prw;,::p!e 1. A given number must be identieal to an imt:ﬂ of any number
which is- part of that number. -

Principle 2. In general, n'ambara will ocecur :Erem laft- to r:ghtr :m an
ascending order in P8 rules. : : - -

' In addxt.mn to these two prineiples, whmh are basie to ayatem N, it 'is of
course necessary to meet the following two general requirements: -

General requirement 1. The numbers (na.mas) mprﬂsent:ng different wunits
must be different.

General repuirement 2. Numbers (names) must be as short as puﬁmblﬁ

The two general reqturementa are universally recognized, and therefore

'
k]

require no eomments. Prineiple 1 is intended to show the relations of set
-membership among units, while p‘rmmple. 2 aims at 1nl.hﬁat-mg the relatmns of
order, to a limited extent. S .

Gf all the principles and requirements, prmmplﬁ 3 is the only one that

— E —
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may be ignored. Henee ths qualifieation “in general” But principle 1 must
always be observ ed. So must the two general requirements. -

The relative laxity of princiiple 2 is due to the fact that its strict
enforcement is not always possible. For, in the first place, there are the cases
of mutually exelusive units, which clearly can be numbered only in an ar—
bitrary order. There are also the cases of diseontinuous units, which will
inevitably require an inverted order for the units involved. For it will be found
that, while disconinuous units are usually treated as continumous in the phrase
structure by system S, with the proper order restored only by means of
obligatory transformations, by system N™Tt is possible to a certain extent to
introduce discontinuous units in the phrase structure (see PS 1 of the
sample syntax in Chapter III) Furthermore, there are the cases of what we
shall eall “eomplex numbers” (see p. 9 below). In spite of these faets, it
would surely be unwise if we completely ignored the question of order in
numbering units. Consequently we require that the relations of position be
shown whenever possible. Needless to say, the general order that will be shown
1s the order of units in the phrase structure, not the order after transform-
ations. ' .

The phrase "part of” in principle 1 is used in the conventional sense—that
is,'evary number is part of at least itself. It is because every number is part
of itself that every number is identical to one of its own initials—the longest.

g Only one unit is not represented by a number and consequently excepted
from allthe above principles and requirements: the sentence. It is simply
represented as B, as in system 8. '

A constituent strueture of a sentence, with units numbered according to.

the principles of system N, will then look something like the following diagram:
5

| [

11 12 13 14 22 23

21
] l |
211 212 - 213 |
The three IC’s of S are named 1, 2 and 3, which conform to genéral
requirement 1 in that they are all different, to general requirement 2 in that

— 7 -
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each consists of only asingle digit, and to principle 2 in that no number is
smaller thain any oecurring to its left. Here prineiple 1 does not yet come into
consideration. When we come to the IC’s of 1, however, we must meet prineiple
1 as well as all the other requirements. That is, the numhber representing each
unit here must begin with the digit 1. Thus we assign the number 1 to each
of the unite here. As far as prineiple 1 and general requirement 2 are ﬁnncernad,
we do not have to do anything more than this. However, we would then
violate, not only prineiple 2, but also general requirement 1. 8o we dsgign a
different digit to each unit in addition to 1 and call the four IC’s of 1 here
11, 12, 18 and 14. These considerations hold with all the numbers assigned to
all the other units in the diagram. )

- Binee every number will, of necessity, appear in its aﬁiiraf.y ag a portion
of every number belonging to it, the inevitable result is that every number
attomatically tells a complete story of its own set membership.

We see in the last diagram that no use is made of the digit 0 for any of
the numbers. This is because 0 is reserved for use in cases where a unit has
more than nine immediate constituents, as shown in the following diagram:

1

101 102 103 104 105 106 107 108 109 110 111 112

As system S spsaks of terminal and nonterminal symbols, so systém N
speaks of ferminal and nonterminal numbzrs. A terminal number may be defined
as a number whose (full) shape is identieal to no initial of any other number,
while a nonterminal number may be defined as a number whose (full) shape is
identical to one initial of at least one other number. In plain language, a
terminal _:q.ﬁmher represents an ultimate constituent of the sentence, while a
nunt.ermi_ﬁa.l number represents a unit larger than the ultimate eonstituent.

A number furthermore may have an aftached initial and an included num—
b.«;r.lﬁﬁ attached initial of a number is a C extending from its left end to any
slash(inclusive) found in the number, while an ineluded number is a C between
any slash (exclusive) and the right end. In Eifiﬁ, for example, 21/ is an
attached initial, and 43 an ineluded number. If there iz more than one slash
in the number, then of course some attached initials and ineluded numbers will
overla, as do the attached initial 12{34/ and the included number 34,'5&

-_—
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in the number 12/34/56- :

A number of the kind just mentioned, which contains the slash, we may
call a complex number. Coinplex numbers are needed when units serving as
part of two or more different things happen to have an identieal structure.

One readily available example of this sitnation is the case of two NP 's in
the first two PS rules in Chomsky, 1957 (p. 111.) The first PS rule cuts the
sentence into NP and VP, then the second rule outs VP into Verband NP:.
The two NP’s are given an identieal symbol apparently because of their
identical internal structure. By system N, however, the two NP'& cannot have
jdentiecal numbers becaunse that would violate at least prineiple 1 and—depending
on how we interpret the word “different”—also general requirement 1. In any
case, the numbers. to be given to the two units must differ at least in their
nitials.

On the other hand, 11:. would certainly be eztremely unwise to eonceal the
fact that the two units have identical internal structure by assigning completely
different numbers. The numbers we need, in short, must indieate, elearly, both
the difference and the identity.

To accomplish this, we first give each NP an identical numher, Bay 1_
then give one of them an attached initial econtaining the number that has been
given to VP, say 2. The rasﬂting complex number will then be 2[1, of which
1 is the included number, and 2/ the attached initial. The complex number
tells us that the unit it represents is something identical to 1 in internal
strueture, though it serves as part of 2. The constituent structre as indieated
by the two P8 rules we have just disecussed may then be represented as
follows:

l
21 21

In this diagram, 1 is the first NP, 2 VP, 21 Verd, and 2/1 the second
NP which hag come from VP. Now it is to be pointed out that the number 2/1
eonforms to all the prineiples and requirements except prinﬁiple 2, wﬂhiaﬁh; may
be ignored whenever neeessary. It conforms to prineiple 1 in that it contains
an initial having the shape 2, which explicitly indicates that it is part of the

_— —
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numbar 2; to general reguiremsant 1 in that if is unmistakably different from
21, from 2, and from 1; and bt> gaaecal rejwirem:nbt 2 in thit it eaanot b2
made any shorter than it is without undesirable consequences such as violation
of either principle 1 or general requirement 1 and eoneealment of its struetural
identity with 1. ' .

We shall see in Section 2.3 that ﬁttauﬁ.ﬂd initials will play a very important
role in facilitating transformational statemets, espeecially where system S has
been awkward because of its use of powerless alphabetieal symbols. -

Finally, an included number may be something other than digits—an item
in morphophonemie spelling or some sort of boundary marker. For example we may
have a number of the form 23[xn't, where 't i3 an included number. An ineﬂldud
number of this sort usually represents a single item not defined in the phrase
strugture and consequently introduced by means of transformation. If necessary,
however, such an ineluded number may very well be introduced in the PS
geetion, but must be ineluded only in a terminal number, which eannot be further
expanded. For, unless this restrietion is imposed—that is, if we allow things
other than digits (and the slash) to oeeur indiseriminately in all numbers—then
we may wultimately h.;LW phrase struetures where every unit is represented by
“pumbers” which econtain no digits, and which would econsequently fail to
serve the purposes for which system N is intended.

2.2 Phrase Struﬁture Rules

Execept for a new eonvention, to be imposed because of the introduction of
the slash, the PS rules under system N are to be applied in exaetly the same
manner as rules under system 5. That is, rules are to be applied in the order
given, each rule applied an arbitrary number of times before application of the
next if the rule is applicable more than once. Parenthesized elemnts may or
may not be selected. Braces eneclose alternatives or, put differently, mutual-
ly exclusive elements. Square brackets, also enclosing mutually exclusive el-
e ments, indieate that each of the elements enclosed in one pair of hrackets
goes only with a positionally corresponding element in a different pair of
brackets. '

The new convention to be imposed involves the arrow. As in system 8, it
represens an instruetion to rewrite something as something else, but the
instructions are to be underatmil more broadly. Stated generally, a rule

—10'—
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instrueting us_to rewrite a eertain number must be ‘applied, not only to that
number, but also to every eomplex number having that number as an ineluded
number. This may be stated in more explicit terms as follows:

Given a rule of the form —Cx —aﬂl—ﬂ,—-------ﬁn- it will be appried in one

of two ways:

a) A string W-Cx—Z will become W~Cy~Cy—-----~Cn—Z.
' b) A string W-Cy[Cx-Z will become W-Cy[C~Cy[Cy=:-+ s ~Cy[Cn-Z.
- For example, if we have a string like;

$-2-31-32-8/2—4

A rule of the form 2-321-22, applied to the string, will fnrnduce:
§-21-22-81-32-3/21-3/224

Why a new econvention like this is necessary should be clear if we remember
that 2 and 3/2 represent units with an identical internal strueture and must
therefore be expanded in an identieal manner by an identieal rule.

Genera.ﬂy speaking, because of the greater “depth” of its PS rules, system
N requires much fewer rewrite rules for the PS section than does system 8.
Consider the following sets of rules:

Given: #5g
G a:
P8 la
PS 2a
PS5 3a
T 1a (opﬁonal}

T 2a (optional)

G b:
P8 1b
PS8 2b
P8 3b
T 1b (optional)

T 2b (optional)

G e:

5—>A+B

A—a+b
B—e+d+te
A+BB+A
B+A—->B+A+B+A
8-51-2

11112
2-5>21-22-23

1-2—-2-1

2-1-38-1-8-1

T —
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PS8 1e 8->11-12-21-22-23
T le (optional) o _
_ Same as T 1b
T 20 (optional) R
| |  Same as T 2b

G a is a set of syntactie rules by system S with three PS rules and two
T rules. G b is identieal to G @ in every raap-ﬁnt exeept that it has replaced all
the alphabatimﬁ symbolse of G @ with numbers formed aceording to the
prineiples of system N. G ¢ is a set of rules typical of system N, and is
intended for the same hypothetial language as G a and G b. Applying the PS
rules of the three grammaré., we obtain the following three darivﬁtiﬁns:

8 1a  #A+BS ~ (by PS la)
8 2  f#a+b+Bf (by PS 2a)
532 fat+btetd+eft (by PS 3a)
S1b  f-1-2-4 (by PS 1b)
8%  4-11-12-2-4 (by P8 2b)
8 3b

#-11-12-21-22-23-4 (by PS 3b)
8l #-11-12-21-22-23-4 (by P8 le)

We see that § le is derived by applying a single rule only once, -whereas
both 8 3a and 8 3b have been derived in three separate steps. Yet 8 l¢ is
completely the same as 5 3b. In other words, we haveﬁohtﬁjneﬂ in one stroke
by G ¢ what it took G b three steps to produce. This eertainly appears
efficient. The question, of course, is whether this abbreviated operation is
Jjustifiable. _ '

From the standpoint of a grammar concermed primarily with sentence
generation, I think it is undeniable that PS rules exist but for two reasons:
A) they eonvert the initial symbol into acceptable strings of terminal symbols;
B) they provide, by defining the phrhsa struetnre, the information (derivational
history, struetural deseription) that is indispensable for the application of T
rules. Let us call the first operation the expanding function and the second,
the defining funclion. .

The expanding function naturally demands that there be as few interme-
diate stages as Iéusﬁihle, the most ideal case being the immediate conversion of
the initial symbol into a terminal string. This, howe.ver, must inevitably affeet
the defining function, not to speak of its impossibility. Consequently a number

—_—12 —
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of restrictions are imposed in system S as a check on the expanding faunetion
8o a8 to insure the satisfactory execution of the defining funetion. However,
since these restrictions are primarily intended for the protection of the defining
funetion, there is obviously no reason why some of them should not be lifted
if, by doing so, we still leave the defining function intaet.

The kind of operation represented by G ¢ elearly cannot be aceepted by system
8 becanse it skips some important intermediate stages that are necessary for
the construetion of a "unique derivational tree.” But we want the tree,
not for its own sake, but to make T rules work. For T rules apply, not to a
P8 terminal string as it is, but to its underlying structure, usually represtented
in the form of a tree. Thus,if G ¢ can give us all the essential information
about the underlying strueture sp that there are no difficulties whatever added
to the application of T rules, then there would bé no grounds on which to
reject G c. Liet us therefore see if we can elicit from G ¢ all the information
- we want by applying the T rules in the three grammars and comparing the

results. ' ' ' CT

We find that it is impossible to apply T la to § 3a unless we “look back” to
earlier strings, to be sure as to whether 8 3a has the specified strueture A+B -
and, if it does, where A ends and B begins. Moreover, we gee that the infom-
ation would be incomplete unless the two earlier strings, 8 la and S ~ 2a. are
both present. In other words, the three-step derivation is the minimum re-
quired for constructing a unique derivational tree, without whiech there would
‘be no way of applying any T rules to 8 3a.

When we come to G b and G ¢, however, we find the situation rather
different. In both G b and G ¢, with our knowledge that different numbers
having a eommon. initial are all part of the same unit, we do not have to
“look back.” By examining the PS terminal strings alone, we see very quickly
that they have the structure 1-2 specified by T 1b and T le. B0 we apply the
rules and produee two identical strings of the following form:

#-21-22-23-11-12-4

Again, on the basis of the mfurma.tmn supplied by t-hlu last string alone,
-we find that T 2b and T 2e are applicable to it and that the new atrmg
produced by aplying the rules once will be;

$#-21-22-23-11-12-21-22-23-11-12-4

We further see that T 2b and T 2c can be applied repeatedly, resulting in

i “13 mi—
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"a string of infinite length, and that each time the rules are applied we rely
solely on the information provided by the string in hand.

' In short, we have seen that, while a three-step derivation is the minimum
in the case of G @, with G b it is aetunally redundant. For G ¢, with its
"abbreviated operation, ean do everything just as well as G b, supplying all the
important information needed for applying T rules that G @ ecannob fully
provide with anything less than three separate PS rules. Tn other words, G ¢
is just as effective in the defining function as either G @ or G b while being
far more effective in the expanding funetion. :

In spite of what has just been demonstrated, the power of system N to
condense rules is of course not limitless. When the phrase strueture involves
gituations requiring the use of compléx numbers, for example, it is clearly
necessary, for avoidin'g wasteful daplication, to expand all the equivalent units
together through a separate rule set up exclusively for that purpose, with the
result that there are two or more rules. Moreover, units whose struetures are -
conditioned by still unexpanded units must obviously be expanded, too, by some
eonfext—restricted rules after the latter have been expanded.

9.8 Transformational Rules

While in the PS seetion rules are applied on the basis of the full shapes
‘of numbers in the pertinent string, in the T section all rules are to be applied
on the basis of initials. The basie prineciple to be followed is:

“~While a number of the shape C, given in a PS rule denotes any number
having C, as its full shape, a number of the shape C, given in a T rule
‘denotes any substring which consists entirely of numbers with an initial of: the
‘shape Cy; and which is not adjoined .65» any number with an initial of the shape
C,. Suppose we have the following string:

#-111-112-12-211-212-213-2211-2212-222-4
A'BCDEPF G H I _ o

The numbers are labeled by alphabetical letters for ease of reference. Now
a number of the shape 21, if appearing in a PS8 rule, will not apply to this
string beeause it contains no number whose full shape is 21. But, if the number
is8 given in a T rule, then it will denote the substring D-E-F. Similarly A-B-C
is subsumed by 1, G-H-I by 22, D-E-F-G-H-I by 2, and so forth.
" There are five basic operations involved in the transformations of system
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Nt deletion, addition, permutation, inclusion, and sapm'a&on. Each will be
mnatraeﬁ below.

~ As shown in the ﬂlustratwe rules, transformational statements are made
simply by placing two structural representations in vertieal order, with the
left ends aligning. The representation at the top shows the structure prior to
transformation, and the one at the bottom shows the structure after
transformation. Indications of required structural echange are made by
means of crisseross lines. These lines connect @ll and only identical numbers
oceurring in both representations, whether as full numbers or as ineluded
numbers, and whether their positions are affected or mnot in the transform-
ation.

A number not connected to any line is thus either to be deletd or has been
added. A number that is optionally deleted, however, will still be connected to
a line, sinee it will appear, enclosed between parentheses, in the struetural
represention at the bottom.

Other devices, except what are self-explanatory, are explained in the re-
marks following each illustrative rule.
Deletion

X-0-Y

/

X-Y

X, Y and other eapitalized late alphabetical symbols are used, as in system
B, to represent variable portions of a string that may be null. Wider space is
given between adjoining items simply as a means of suggesting the basie difference
in nature of a T rule from a P8 rule. For the same trivial reason, the hyphen
will be retained even when parentheses and other signs indicating coneatenation
are present. This rule simply says: “Delete -C—.” It requires that the substring
so specified be taken off in its entirety.
Permutation

-0, = Cp-

N

"_15-
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. T.he gymbols. for variables will. be; suppressed (replaced with white lpaﬁe}-'
nnlaaa they are relevant to the structural dﬂﬁnnptlun In uthﬂr words, t-,ha
white space on both sides of a struetural representation,. unless the armhol 1!
'saparat‘us it. from the string, is to be understood as representmg either the
absence or presence of other numhe:ns ' |

1 wl Iﬂ. m‘ l' -

~C; - O

Y :
=0, - Gy *\ﬂr )
- The rule aﬁrsi“[naan =Cy~ between —-C;~ and —-Cy=" It ;Io«e«s not speeify to
whiéh unit (4= shall halun,g The situation i8 typieal of low-level rules, where
. it i8 not neeessary to allow for- further transformations by indieuting the
“pm.nt-a of attachment,” and where an attached initial will often be found
more & burden . than a help. Otherwise, a.dﬂ.lt-mn is usually ammpa.mad by
simultaneous 111&11131011 :

The thing added may be something rapreaent«ad bjl’ a nuntamma.l number.
In that ease, ‘the addition represents a genarahzed transformatmn and the
added item is the embedded substring.

In simple addition, the thing added is a terminal numher which is
frequetly made up of something other than digits. A morphophonemic item or
boundary marker introduced in this iashmn even if it econtains no digits, is
to be treated as a “number” as long as the string is still undargmn.g T
ﬂﬂ&lopment

~0,C; - Cy= -

‘clc: - 'cn'.

The rula uya. “Haka =Cy— pa.rt of ~C;~. " Tt requires that every number in
the specified substring be given an attached initial of the shape C,/. As a
result of this struetural change, the substring represented by —C,/Cy~
henceforward be covered by —C;—. '

=16~
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0,05

"'Ga"‘ -

The rule says: _“Ba'parate -L‘,- from --G » Tt requires t.h.at. the at.t.aehe.d
ir_:itml C,| be takf_m off every number in t.__l'_te speeified substring. The separated
nubatfing is thus no longer subjeet to any instruetion that applias to =0~ It

8 o ba pointed out that the word “sepamtmn is used in a very limited sense,
dannﬁng only the loss by a mmplex namber of an attaaheﬂ initial, a8 opposed
to inelusion, which is the aequisition of an attached initjal-It does not denote
~ all instances in which a unit 13 taken away from its. “node,” which is p;q_meihing _
that inevitably happens when a unit is deleted or, in the case of units already
present. in the string, included in another unit. : :

- Most. transfarmatmna naturally combine two or more of 'hhe baﬂm upﬂrﬂ.tlnna

as in the two relatively. mmplax cases ]ﬂ.nst-ratad below. The f1rat involves de—
' la tion,, adﬂit;mn, and inelusion:

- 01 - G,C‘, K # # Ulﬂs - ﬂl - #

# - 030- 09."3'1 -GJG, - 'Uu‘ﬂ -4
Thﬂ presenee of the culon indieates that tha rule is a oase of geuarahzad
mWformatmn involving the twu atrmgﬂ it separates. The rule says: “Combine
the $wo_ strings by deleting the # ]Jﬁt.wean them; delete X, add ~C,-, make ~Cy~
part- of -U,—-, and ~C,~ part of —04 " It is to be pointed out that the Bj'mhﬂl
$ tlmngh it nnar.'l ~not be econsidered a ‘number, is still t.n be considered an
iiﬁﬂl,mnkmz up a siring and, consequently, is aublmt- to the mstmﬁtmna of
T rales. .
Thu next rule in‘vo]*mi all t]:la fnfu bamu operations:

C1/Cq - X =-CgCq-

-

-C1/C4 - C5 - Ca-

b—17 =
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This rule says:* Delete X; insert ~Cs=; shift positions of ~C,/C,— and ~CyCy;
separate —-Cy— from —-C,—, and -C,- from —ﬁ,—; make —C,— part of -C-"

2.4 Lexicon

The PS terminal strings derived through the application of PS rules must
at le&at undergo proper obligatory transformations hef-::ure thay can be replaced
by pmper sequences of lexical items. The 1exmun in aﬁtumN is thus no longar a
part of the P8 section, resulting in something like a four-part grammar in
contrast with the t-npart.xte arrangement of system ﬂ '

This rearrangement is necessary in order to make the numhars useful in
the T seetion. Without it, all the numbers whmh we have earefully fﬂl‘IﬂBﬂ. BO
as to make the T rules work better would ha‘re to be dlsnarded through lexmal
replacement before the string enters the T section.

Every lexical rule is a Blmple ut:nng replaﬂement. rule npemfymg the
replacement of a terminal .number by a single lexieal 1t-am offering as many
alternatives as t.hare are items listed. The rules are agﬂm to be a.pplted on the
basis of the full shapes of numbers, not by initials, and the Bt.lpulat.mn that a
rule applieable to a number of the form C, is appheable also to a number of
the form C/C, will again be observed, if there are still any complex numbers
remaining in the T terminal string. However, chances are .t.hat, by the time.
of lexical replacement, all complex numbers will have shed all their attached
initials as a result of an obligatory seprating transformation required to
facilitate other lower—level tmnnfurmatmnu for which att‘.anhad m1t.mls will
often be found cumbersome.

Only numbers eonsisting of digits need be raplﬁ.eed for “numbers” Bdnsistilig
of other material automatically become morphophonemie entities at the samﬁ
time that the string emerges from the T seetion.

 The string, with all its numbers replaced by proper lexmal 1t.ems. is tlmn
- referred to the murphuphon&pm section to be given a proper _phunulugmal shapa

CHAPTER III
SAMPLE SYNTAX

The sample syntax presented in this chapter is that of extremely over-
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simplified English. Sinee the oversimplification would probably make the name
“English” unjuostifiable, we shall use the name language E -throughout
our diseussion. But, oversimplified as it is, I think the analysis at least
mrreetly' represents some of the fundamental syntactie phenomena of the Enélish

language.

The analysis is based largaly on Lees, 1951} and Chomsky, 1951’ and 1962,
~ though other sources, transformational or otherwise, have been drawn upon and
some 'partmns are original.

We shall first list all the basie svnt-nctm units (i.e., units not reprmnhed
by complex numhers) and lexieal items that figure in language B, much as
characters are listed at the head of a play by playwrichtsa, heﬁ\ﬁ procesding
to examine the syntactie rules. This full list, given primarily for ease of
reference, will serve as the lexicon of langmage E, though in an aectual
grammar the lexicon will list only terminal numbers plus  the lexieal
items they represent and will he placed after the T section, where each derived
string may most conveniently be converted into a proper sequence of lexieal
items before enterang the morphophonemie seetion.

In the following full list, as in the PS rules, nonterminal numbers are
italicized to minimize econfusion. Parenthesized terms or remarks given after
a number indieate the general charlautveristiﬂs-, semantic and éyntaetic, of the
unit represented by the number. In these remarks, reference will often be made
to the syntaetic rules to be given after the list which represent the syntactie
characteristies of each nnit more explicitly Lexical items, with a few exeeptions,
~are all given in eonventional Engllﬂh graphemes instead of morphophonemie
spelling because they are primarily intended for illustrative purposes. We
shall, however, pretend that the graphemes are all murphnphunemea.

J—(noun phrase)

‘11—the, my, his, your, our, their, her, its

12—a ' .

13—book, table, student, pen, boy, girl, house, tree, car, dog, ecat, teacher
‘(eount noun)

14—8 (plural murphame)

15—water, milk, rice, gold, silver, ink (mass noun)

J6—(personal pronoun) '

==
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161—I- _
162—we, you, they
- 163—he, she
164—it (separated from 163 because of T 2)

2—what, who, whieh (interrogative pronoun)

3—(This unit may be called preverb. The name as used here, however, is
not equivalent to that usad in Lees, 1960, for unit 3 denotes part of what
Liees called Aux u.nd part of what he mlleﬂ Prev. The most striking a}rntaﬁtm
peculiarity of this unit is that it ecan exchange positions with unit 1 to form
Ialmpla mtarmgntwa sentences as shown in T 5.) |

31—(One striking featurﬂ of the English serltenee—strlkmg perhaps nnly
from the viewpoint of an Oriental — is what is traditionally ealled the Jfinite, as
opposed to mﬂﬁmte verb. A common mistake smong Chinese and Japaneae
‘students learning English is the failure to make at least one verb finite in a
.“ntenm This unit, 31, eomprises part of what were called anomalous finites 1;1
Palmer, 1924, plus three fietitious groups of mﬁrphﬁmes which, when m:-mhmeﬂ
rwﬂ.h a verb, make the verb finite, namely, 3121 3153 and 3123.)

311—will, would, ean, eonld, should

312—(Bee remarks on 31.)

3121—AM-DO, WAB-DID . o

3122—ARE-D0O, WERE-DID

3123—18-DOES, WAS-DID

82—not

38—E (superfix of emphasis) _

4— (This whole segment constitutes the perb phrase, but of course it is
not identical to the VP in Chomsky, 1957, because it does not contain what he
ealled Aux. The most striking characteristic of this unit is that it ean combine
with 31, to serve as the predicate, or either with 422 or with fo, to serve as a
nominal, as shown in T 1 and T 2. It is separated from 3 because it .cannot
accompany 3 when the latter moves to the front position.) .

41—(This number subsumes what are traditionally called verb minus what
we have labeled 31 above. Its syntaetic peeuliarity is that it absorbs any. 42
directly preceding it and makes it its suffix, as shown in T 15.)

411—(Covered by this number are the two words which are peculiar in
that, when preceded by 312 with or without intervening 82 or 83, they

- = e
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move to the position before 312, make 312 their suffix, become part of 3 them-—
- selves, and thereby hecome shiftable to the front position like any other part of
3. This operation is shown in T 3.)

4111—have

4112—be -

412—(This unit, standing for an ordinary verb, is distinguished from 411
beeause it reacts to 312 differently. It also absorbs 312 as its suffix, but only
when directly preeeded by it. After absorbing 312, moreover, it does not bﬁi:umﬂ
part of 3 and consequently is not shiftable to the front position. The upﬁmt.mn_
is shown in T 14.)

4121—hit, please, move, kill, burn, stop, eateh

ﬂﬂﬂ—smm, sleep, rise, work, appear, vanish, fall .

42—(This is roughly equivalent to the Af deflnad nut- in the P8 E&ﬂtmn,
but in the T seeion, in Chomsky, 1957. It is only roghly equivalent, becanse
we have subsumed under 312 part of what Chomsky defined as Af. The
syntactic peculiarity of this group is that it becomes the suffix of any. 41
directly following it, as shown in T 15 and mentioned in the remarks on -41.
In PS 1, moreover, it will be noted that the two units subsumed under this
number, H—l and 422, are allowed to oceur dmmntmuuusly This discontinuity is
preaumably what makes the redefinition in the T section necessary under
system 8. But, using numerical designations to represent the units and allowing
them to oeeur discontinuously in the phrase structure, system N makes it
possible to avoid makeshift redefinitions of this sort—at least in this instanee.)

421—en (past participle suffix)

- 422—ing . .
43—good, interestin'g:\ bad, silly, great, important, dangerousbettr, worse

(Only adjeetives eapable of bemg used both predicatively and attributively are
listed.)

44—by (The passive eonstruetion is treated as a kernel in this sample
' syntax, as shown in P8 1, and consequently a number is assigned to this word,
In a real syntax of English, the question of whether to treat the passive as a
~ transform or a kernel ecan, of course, be decided only after a more thorough
analysis of the language. But, as far as the oversimplified syntax of_lan'g.uag;g.
E is concerned, treating the passive asa keruel is simpler than treating ih'aﬁda
tranagurm.)

— 9] —
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Other items playing some part in the syntax of langu;u.ga. E, besides the
initial #3§#, are $, which is the affixation marker, as well as n't, em (objective
case marker) and fo, all of which are introduced through transformation.:-

We now proceed to examine the syntactic rules of language E. Thﬁrayﬁt.ax
of language E consists of four P8 rulea and 16 T rules, of whmh mne are
optional and seven are obligatory. ' . .

In examining the P8 rules, it is to be remembered that, by system N,
most nonterminal numbers appear only in the T section, and ﬁonaoquanﬂy
that only a few of the nonterminal numbers listed above will be found in t.he
following PS rules. :

In the T section, each optional T rule (marked OP, as opposed 't-u"DB} is
followed by ome or more typical sentences that will result from a.pphea.hun
of .that rule and none of the fﬂ.rthsz optional rules.

Phrase Structure Rules

Given: #3#
PS 1 |
| 4121-4
| (4112—-422) :
E_ﬁ} {.gilr.lz (32) (3/$-33) (4111421) 43 _{4{23 1}
| | 13{4:2_1 i ”)}
PS 2 _ M.
a1 )
(12){1;43;{13—1.’3—14}
= 161
162
168
\ 164
PS 3 ' .
3121} { 161 }
312> in )1l —
{3122 {132}
PS4
312-53123
Transformational Rules |
Tl‘(DP) _I_'(E"Ej"*"*:#"T-Slzﬁ_z_,‘lla_’_és"#

ARSIV
# - (1/32) - 1/azz - L/4 - 3123 - Z - 411z - 45 - #

— 22 -
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Cateching a dog is silly.
Not I:rurnjn_g the trees was worse.

T 2 (OP) _ _ _
F- X - 3123 - ¥ - 4112 - 43 - #: #,Z/_{'wj,z'.]'-_ 4\'-.._ *
L < 164 - 3123 - ¥ - 4112 7_43__ -__{1,{52} - 1;_1-,4;'.'- 1;’4 -\i
It is silly to eateh a dog. .
It was worse not to burn the trees.

T 3 (OB) |

alz - (32) - (3/%-3 - 411
3/411 - 3f% - 31z - (32) - [535*551'

T 4 (OP) {lg}-zhas—f

' {15 -X-8
who can?
she has.
what is no#?
1 am not.

T5((OP)1 -3

X

3 -1
Has she?
Did it stop their cars?
Would not our teacher swim?
Is it good?

T 6 (OP) 4

# -2 -3 -X - 4121
Who could the house please?
.- What is.she moving?

3 - X - 4121 - 4/1

— 23 ~—
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T 7 (OP) 31 - 82

81 -~ § - n't

It won’t rise.
The student didn't kill her eat.
Wouidn’t our teacher swim?

T8 (OP) 5, . (3/$4-33) -_1

1 2 - (3/4-33)

Did"the teacher not swim?
Should_they not?
T9(0B) 32 _ (3/$-33) - 156 - #

NN

NN\ .
b - n't - (3/$-33) - N6 - ¥

Tlu({}P}#-lLX—EE-Y

-1-X -33

The sthudent could.
Our tables aren't,

v

-

T 11 (OB) ~C[C;y

-

-Cp
T 12 (OP) 43

43 - 43

The girl was bad, silly, dangerous.
The good, important, interesting, great, dangerous tree vanished.

—_— P —



T 13 (OB) 4 - 16

4-16 - % -

T14 OB) 37, _ 415

¢lz - § - 31°

T 15 {03)42 - 41 - X

41 - ¢ -4z - X
condition: X :$-Y
T 16 (OB) ‘E-Y\
x-#;Y

 condition: {%,}q- z{ #}W
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The “uunditmn fm- T 15 is that 41 cannot be 'adjoined by $, while tha
condition for T 16 states that malt.har X mnor Y may contain $ or #. If this is
the . case, then the rules are inapplicable. Both econditions are for avoiding
unneeessary recursion. T 16 is the transformation for inserting word boundaries-

~ for use in the morphophonemic seetion.

Our next task is to try to apply the rules. First, applying the PS rules.
- in such a way as to produee the necessary strings for applying all the op=
tional T rules, we obtain the following five PS derivations:

Derivation A.

PS1  #-1-312-3/3-33-4122-4

PS 2 $-163-312-3/$-33-4185-4

PS 4 #—163—3123—3,‘3—33—412&-# (TSA)
Derivation B.

PS5 1. $-1-311-32-3/$-33-4122-§

PS 2 §-162-311-32-3/$-33-4123-4 (TSB)

‘-35—
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Derivation C.
P51 #-1-312-4121-4[1-4
PS 2 #-161-312-4121-4/163-
PH 3 #-161-3121-4121-4 [163-4 (TEG)
Derwm D.
P31 #—2—313-32—3;‘&@3—4111—421—4113-13-#
P8 4 #-2-3123-32-3 [$-33—4111-421-4112-43-4 (TSC) -
Derivation E. o
P51 #-1-311-32-4111-421-4119-421-4121-44-4 [1-4
Ps 2 #-12-1] 43—13—1;‘5—14—311—33—4111—-121—4113—15!1-4121-44*4 _lefl fﬂ-—
4[13-4[1[$-4/14-% (TSE)

In the above examples of PS8 derivation, each string representing a stage
of derivation is preceded by the label of the P8 rule applied to produce if.
The parenthesized labels placed at the end of all PS terminal strings will be
used in the following illustrations of how these PS8 t{erminal sl.xmgs : my
develop as they run through the T rules. By planning these developments in
such a way that every optional rule will be applied once to at least one string, we
will obtain a total of nine T terminal strings. In the following eiaﬁple's, as in
the examples of P8 derivation, eaech string representing: one stage is pre-
ceded by the label of the rule applied to produce it. The PS terminal string
or ﬁtrings involved in each development are indicated between parentheses at
the head of each example. In each example, the concatenation signs are
suppressed after the application of T 16, and the T terminal string is followed
by a sequence of lexical items (represented by the symbol L) which it my
acquire through lexieal replacement:

Development 1 (T'SA)

T 11  #-163-3123-3-33-4122-4

T 16 #163#3123333441224 -

L $heIS-DOESSE#swim$ (L I)
Development 11 (T'SA)

T 10 $-163-3123-3[$-33-4

T 11  $#-163-3123-333-4

T 16 #163§3123533%

L #sha#WA‘B—DIDﬁE# (L II)
Development 111 (TSB) -




T 4
T 5
T8
T 11

T 16

L

#-162-311-32-3 [$-33-% -

#-311-32-3 [$-33-162-4
#-311-162-32-3 [$-33—4
$-311-162-32-$-83-4
3114162432533

#willfyounot$Eg (L III} :

Deyelopment IV (T'SB)

T 4
T 6
T 9
T 11
T 16
L

#-162-311-32-3[$-33-4

$#-311-32-3/$-33-1624
#-311-$-n’'t-3 [$-33-162—4
- $-311-3-n't-$-33-162-4

#3115n’t$3311624
#Willgn't$Eftyoup(L IV)

mwfapnwﬂt Vv (TSC)

T 5
T ¢
‘T1e
L

© $-3121-161-4121-4 /1634
#-2-3121-161-4121—4
#2#31214161441214

#whof AM-DO#T#please (L v)

Development VI (T'SC)

T11.

T 13
T 14
T 16
L

#-161-3121-4121-163-4

#-161-3121-4121-163-$-em—4
#-161-4121-$-3191-163-$~em—4

#16144121$31214163gemyp
$T#Erighten$WAS-DIDgheSom# (L VI)

Development V1l (TSD) |
#-2-3/4111-3/$-3123-32-3/8-33-421-4112-43-4
#-2-3/4111-3/$-8123-§-n't-3 [$-33-421-4112-43-4

T3
T T
T 11
T 15
T 16
L

#-2-4111-§-3193-§-n't-$-33-421-4112-434

#-2-4111-$-3123-§-n't-§-33-4112-§-421-43-§

#20411143123¢n"t$334411284214434 .
'#whatﬁhave;IS—DDEssn’tsEﬂhﬂenﬂwormﬂ (L VII)

Development VIII (TSC, TSD)
1:-164.3123-334;&33-4111-421-4112-43-1;1.0-1;4131-1)4/153-#
#-164-3/4111-3/§-3128-32-8 /8834214112431 /t0~1/4121-1/4/163-4
$-164-4111-§-3123-32-$-33-421-4112-43-10—4121-1634
#-164-4111-$-3123-32-$-33-421-4112-43-40—4121-163-§-em—4

T 2
T 3
T 11
T 13

—_ﬂT"‘*—! .
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T 15
T 16
L

#-164-4111-$-3123-32-$-33-4112-§-421-43-60-4£121-163--em-4
#16444111$31234325338#41125421 438 0084121#163%e mi

#it#have$ W AS-DIDfnot$Ebegenfbadftofhithshe$ems (L “u"III)

Development IX (TSD, TSE)

T1
T3

T 11

T 15

T 16

u-uas-msm;41114;431-1;4112-1;4314;4121-11;44-1;4;15-—114;1143— |
1/4/13-1/4/1/$-1/4]14-3123-32-3 /$~33-4111-421-4113-43-4
#-1/32-1/422-1/4111-1/421-1 /41121 /421-1/4121-1 /441 /4 /191 /41 /43—
1/4/13-1/4/1/8-1/4/14-8/4111-8/$-3123-32-3 /$-33-421 4112434 =
HHMIL-&SI—&II2—4:21-4121—41-12-43-13-3-1&-4111%133-32-&
83-421-4112-43-4
Hﬂ—mﬂélll-ﬁl—éllﬂ-ﬂl—ilﬂl—ﬂ-lﬂ-ﬁ-ﬁ—ia—13—$—1i—4111—$—3123—
32-$-33-421-4112-43-43-43—4
$-32-4111-§-422-4112-$491-4191-$~42144-12-43-43-43-13-$-14-4111-§-
3123-32-$-33—4112-$-421-43-43-43-4

$32841118420841128421841 21&21#44#1zmmsﬂﬂmaawmnsmza#s%ﬂﬁ#

4112842144344 34434
ﬂ’notﬂ:haveimg#h eﬁan#plaaseﬁn#byﬂmyﬁgmdﬂhadﬂlmpartant#bahlesﬁ#havos _
IS-DOES#not§Efbeonffgreatffintorestingftsilly$ (L IX)

Although morphophonemics is not our conmeern we may mention a fow of

the rules that will be needed to give our strings proper phonologieal

shapes. Pretending that the graphemes are morphophonemes, we will see that

the morphophonemie seetion will have to contain at least some sort of " ordered
rules like the following:

1) AM-DO fam Y
ARE-DO : are
be$ | IS-DOES —>| i8
WAS-DID was
. WERE-DID ) (were)
2) ((AM=DO { Y ¢
h
,{.&REMDO} ave
have$ | IS~-DOES ~—>| has
WAS-DID
had
k{WERE—DID}J )



B ERmAREEE_ (100)

| . | laRE-DOJ . 17
.$| IS-DOES »| (e)s
(WAS-DID 1.

e)d

WERE-DID /) R

&) ((AM-DO y Y (.
4) { ( do

' ARE-DO
| 18-DOES  |—>|does
WAg-DID

C— . { g-DID | did

\were-pin /) 77 |

Applying these and uther rules to the auquenﬁﬂs uf laxmal iteme we hﬂ.va
.nbtamaﬂ .we may then gﬂt the following sentenees;
LI: He does swims,
L II: 8he did. .
- L III: Will you not? _ -
L IV: Won't you?
TL'V: Who do I please?
 L.VI: 1 frightened him. .
‘L VII: What hasn't been worse?
L VIIL; Tt had not been bad to hit her. - : -
L IX: Not hanng been pleased by my good, bad, 1mpurtant- tahlﬂs ‘has
not been great, interesting, silly. _ e

CHAPTER I‘V |

E\TALUATIQN .
44.1 Puwer of Transfnrmatmnal Theory

_.By:;t_.ai ean obviously be viewed from many different angles, each: rﬂaﬁ]ing
in one way or another. I should like to look mpon the syntax of a language as

* The italies stand for emphasis.
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_the finite® set of designs in accordance with which the syntactic units of the
language are put together to shape an infinite® number of forms acceptable as
sentences in the language-ﬁmueh as machine parts are assenibled into various
types of machines mmrﬂmg to the angmeez’a blueprints. A syntaﬁtm deseription
of a language may thus be considersd as a set of blueprints which represent
all these designs in such a way that any of th&ll‘ users may correctly form
sentences by foﬂowmg them.

A good engineering blueprint is not presented in the form of ﬂimrhanimd
verbal statements like “Put this part here and that part there.” This is nob
done undoubtedly because of its inadequacy. Not even the most unsophistieated
type of machine ean be built by instructions of this sort, -thdugh a layman
may feel that sueh verbal instructions are "easier to understand.” Thus, to bhe
really useful, an engineering blueprint is normally a preecise graphie raprés,ent-
ation of every detail conforming to an established form and characterized by
a minimom of redundaney and a maximum of 'exﬁliuitﬁasé' 1t may strike
the layman as “eomplicated,” but it is what really enables the ﬁngmaer to
econstruet his machines or buildings. :

Like the designs of machines, the designs of sentences are mueh too.
intricate to be fully deseribable by verbal statements n.]une ‘Their- adequate
representation . thus requires some madmm analogous ‘to that used for
engineering blueprints—some way of aaymg everyvthing wlthm limited space. and
w:th the utmost elarity. In other words, it is neeessary to have some consistent
ays[:am which makes it possible ‘to r&prasant sentence structures mmp!eﬁe{y
explicitly, and most economically. A

A model must be eonsistent, to begin W;t-h because it is a truism that
only if there is econsistency can anything qualify as a system.

As for eompleteness, explicitness and simplicity, I think their indispens—
ability is something none of us would today question.

- Now, as a model of grammatieal deseription, transformational theory is
powerful, first of all, beeause it is truly a consistently formalized model while fow
other systems have reeeived a comparable degree of consistent formalization.

® Fininite because, otherwise, it would be impossible for anybody to learn
them in a matter of a few years. o :
% Infinite because some designs contain recursive meehanisms,
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But what about the other reqmrame:;ts? .

W‘]mthar or-not transformational theory is Bomplet\& as a model is a question
‘which eannot be fully answered before the theory is applied to more languages
and the results fully evaluated. But 4t the moment, at léast, it is more capable
of coping with problems than anything else, as demonﬂt‘mted in U.h.umskjr, 1957
and Postal, 1964. ° '

" Nor could there be much doubt that it has greater explicitness than other
‘gystems. In faet, just because it is explicit, it has raised many problems which
have hitherto been taken for granted or eoncealed by the lack of explicitness.
For example, many co-oceurrence restrietions in Engrish, such as those involving
animate and inanimate nouns and verbs, were shown up in sharp relief only
through attempts to fepraaent them, sometimes without success, in the form
of the mechanial rules of a iransformational grammar.

As for economy, there can be even less doubt that tranﬂformatmnal
grammar is superior to other systems. For the machinery of grammatieal
transformations, the central prineiple of the theory which has given it its
name, has been introduced primarily for simplifying grammatical descriptons,
which otherwise would &egﬁnﬁmte into absurdly long and repetitious lists of
sentence structures. The compaet notational system it employs is another
important factor leading to greater economy. Even more regponsible, perhaps,
is the acceptance of simplicity as the basic eriterion for choosing between
grammars. - | L

- Our task in the remaining part of this monograph is to see what bearing our
proposed system has oa this powerful mudal in terms of aumplet-anass
explieitness and simplieity.

4.2 Advantages of System N L

We have seen that system N has at least the following aﬂmntaéea ﬁwr

system 8: .

1) It considerably shortens the P8 seection of the grammar by reducing,
without any damaging effect, the number of those intermediate stages which
system 8 cannot eliminate without the consequences of losing structural
information and making T rules meaningless and inapplicable.

2) In the T section, it is able to do three things which system & eannot do:
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a) 11:. makes it possible to apply a T rule merely on the basis -of tlte_
string in hand, making it unnecessary to “look baek” to. earlier stings. .
© . b) By means of the doviee we have ealled attached initials, it makes
-urpliﬂit gpeeifieation about the "'[mmtﬂ of attachment” in T rules.much
eagier than by system 8. -

¢) As shown in the Bam'plﬂ syn‘l:.ax by permlttmg diseontinuous
nnmhﬁrmghf units in the phrase strueture, it makes it easier to avoid such
makeshift devices as “Let X=a, b, e, d,” which are frequently used under

- system S to redefine units for particular T rules. '

In- "IF'IBW of these facts, it seems safe to conclnde that system N is superior

‘to system 8 at least in terms of economy (efficiency, Blmphmt-y] and, parhapa
to a lesser extent, also in ﬂrplmlt.nm But what about completeness?

L There is no evidence pointing to either the aunermnt.wr or inferiority of
gsystem N to system 8 in this respeet, - ‘becanse mmpletanm ean be proved
only by empirieal tests. Our’ jndgments  at the’ momﬂnt are tharefurﬁ hased
‘on - indieations alone.  Tn. general, T think there is reason to believe thnt
gyetem N is n't. least no less satisfactory than gystem § in terms of eompleteneaa
For, after all, system N is not radically different from system B, in that ‘both
‘rely on the machinery of- grammattea.l tmnnfurmatmn and that it is very easy
to: tra.ns‘.late one into the other. For example, we may look mpon system N just
a8 'a version of system 8 which uses only the symbol X marked by different
subseript numbers for differentiating purposes. In giving the subseript numbers,
however, we take pains to organize them in smﬂl a way that, instead of being
arbitrary, they may convey some sort of information. After we do this, ‘we
find the information so built in makes a number of PS rules superfluous. So
we eliminate those rules. Finally, sinee every unit is X, with the subseript
‘number serving as the only distinetive feature, we suppress X and deal onljr '
wﬂh the Buhannpt. ntlmhars

APPENDIX
* BASIC TERMINOLOGY
In t.héa appendix m listed the basic new te&ma used in thiﬁ_ deseription

. .-
R il
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of the proposed numerical symbolism, each defined briefly. Only terms rea]];p-
new are listed.

Number: Any discrete Buquen&e of" digits, mnaslonany supplementel by
other material.

Component: Any segment of a numher It is aymbollzed as C.

Initial: Any component containing the leftmost digit.

Complex number: Any number eontaining at least one slash.

Attached initial: Any initial of a complex number with the slash oceurring
at the right end. :

Included number: A complex number minus any of its attached initials.

Inclision: The transformational operation by which a number acquires an
attached initial -

Separation; The transformational operation. by which a wmplux number
loses an attached initial. |
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