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S
/N P\ / VP\
Art - Adj N vV NP
Vstem Pres A’dJ 1" Aldj N
a cold wind bring s cold | rainy wea’ther

Figure 6.3 Phrase marker of sentence 9c. !

visually represents what you know about these sentences. Starting from
the topmost structure of Figure 6.1, the tree shows thatan S is composed
of two parts, an NP and a VP, that the NP consists of an Art and an N,
that the VP consists of a Vg em and the tense Past. If you trace the
“branches” of the tree from the bottom up, the diagram shows that
the is an Art, that wind is an N, that how! is a Ve, that -ed is
the Past morpheme, that the wind is an NP, and howled isa 'V, and that
the wind howled is an S: In addition, if you look at all three trees (Fig-

ures 6.1-6.3), you can see that the wind, a cold wind, me, and cold-rainy -

weather are all NPs (since the label NP is at the points or nodes in the
trees from which they all come). Of course you know this is true, but
the diagrams reveal this knowledge.

These rules and the phrase-structure trees which can be constructed
from them show what speakers know about the structures of the sen-
tences of their language.

FITTING THE MORPHEMES IN

We next went to the School of Languages, where three
Professors sat in Consultation upon improving that of
their own Country.

The first Project was to shorten Discourse by cutting
Polysyllables into one, and leaving out Verbs and Parti-
ciples; because in Reality all things imaginable are but
Nouns.

The other was a Scheme for entirely abolishing all Words
whatsoever; and this was urged as a great Advantage in
Point of Health as well as Brevity. For it is plain, that
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every Word we speak is in some degree a Diminution of our
Lungs by Corrosion. . . .
— JONATHAN SWIFT, “A Voyage to Laputa,” Gulliver's Travels

The learned Professors of Languages in Laputa proposed a scheme for
abolishing all words, thinking it would be more convenient if “Men
[were] to carry about them, such Things as were necessary to express
the particular Business they are to discourse on.” We would venture to
say that this scheme never came to fruition, even in Laputa.

Our thoughts expressed in sentences are conveyed by the particular
morphemes or words we combine into the grammatical strings permitted
by the syntactic rules. Butnone of the rules we have given show how the
actual words and morphemes get into the phrase-structure trees. The
rules given so far would produce trees like the one in Figure 6.4.

s

/ S\
/N‘P\ VIP
T A
' Vitem P\res
* Figure 6.4

To compiete this tree we need to use our knowledge of the syntactic
category (the ‘“‘part of speech”) of individual words and morphemes.

- And we do have this knowledge, as the following exercise will show:

L3

Classify the following words into four classes according to their “‘part of
speech”:
man, hot, run, Yyou, droop, boy, he, walk, water, funny

A speaker of English who understood the *“directions” would probably
come up with these four classes:

N ADJ v PRO
man hot run he
boy funny walk you
water droop

One needn’t know how to label these classes to know that the words
under N are words of the same type, those under Adj are words of the
same type, and so on. If a speaker didn’t know this he might form a
sentence such as *water you droop hot. This kind of knowledge must

also be part of one’s grammar.
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Obviously when you know a language you know its vocabulary of
morphemes and words (which is called the lexicon). Each lexical item
is specified in the lexicon as to its phonological features and its semantic
properties. In addition, each item must also be specified as to its syntac-
tic category: man—N, hot—Adj, run—V gem, he—Pro and so on. The
syntactic rules of the:grammar include lexical-insertion rules. Among
other things, these rules match the syntactic categories at the bottom of a
phrase-structure tree with lexical items of the same category, and then
place those words or morphemes under the corresponding node of the
tree. Of course the choice of a particular noun, verb, or other part of
speech depends on the intended meaning of the sentence.

Phrase-structure trees with lexical items in place correspond to the
“sentence diagrams” that some students learn to construct in English
classes. More importantly, they represent what speakers know about
sentences of their language.

THE INFINITUDE OF LANGUAGE: RECURSIVE RULES

Normal human minds are such that . . . without the help of',
anybody, they will produce 1000 [sentences] they never --
heard spoke of . . . inventing and saying such things as they
never heard from their masters, nor any mouth.

— HUARTE DE SAN JUAN (c. 1530-1592)

We observed in Chapter 1 that speakers of any language can pro-
duce and understand sentences they have never said or heard before and
that the grammar must therefore account for this creative aspect of lan-
guage. The phrase-structure rules do just this. You may never have
heard sentence 10 before reading it now:

10 The young orangutan strummed the old red banjo.

We feel sure you can understand it, for you know its structure, you know
what the noun phrases refer to, what the adjectives modify, and that the
verb relates the young orangutan to the old red banjo through the action
of “strumming”’ (see Figure 6.5).

When you consider all the possible NP subjects, adjectives, verbs, and
NP objects that can be constructed from Rules 1, 2, 3, and 4 and the huge
lexicon every speaker knows, you can begin to appreciate how a few sim-
ple rules of grammar permit us to understand a huge number of sentences.
And we have only looked at a tiny, oversimplified fraction of the grammar
of English.

The rules of the grammar also account for the fact that speakers can
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NP/ S\VP
I T

Art Adj N
Vsiem Past

Art Adj Adj N

|

the young orangutan strum ed the old red banjo

Figure 6.5 Phrase marker of sentence 10.

: \
produce single sentences of unlimited length. Notice we said can, not
do. This was also discussed in Chapter 1, when we pointed out that a
person’s ability (his linguistic competence) is not identical with how
he uses that ability (his linguistic performance). Even a five-year-old

chi!d has the linguistic competence to understand quite long sentences,
as 18 evident from the children’s rhyme about the house that Jack built:

This is the farmer sowing the corn,

That kept the cock that crowed in the morn,
That waked the priest all shaven and shorn,
That married the man all tattered and torn,
That kissed the maiden all forlorn,

That milked the cow with the crumpled horn,
That tdssed the dog

That worried the cat

That killed the rat

That ate the malt

That lay in the house that Jack built.

In fact, you have the linguistic ability to make this sentence, or any
sentence, longer. This shows that there is no longest sentence in a lan-
guage. For every sentence of a given length, you can produce a sentence
of greater length. You can, for example, add any of the following to the
beginning of the rhyme and still end up with a grammatical sentence:

11 I saw that . . .
What is the name of the unicorn that noticed that . . .
Ask someone if ...
Do you know whether . . .

So far, the rules of syntax that we have discussed account for such in-
definitely long sentences in only a trival way. We showed that one can-
not limit the number of adjectives in principle:

12 The seedy battered rundown old red wooden shack fell down.
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This was accounted for by the (Adj)* in our NP rule. But such a rule
could not account for the example above, and many other examples. One
could provide another perfectly grammatical (though rather stilted) ver-

sion of the poem:

13 This is the farmer sowing his corn,

and the farmer kept the cock that crowed in the morn,
and the cock waked the priest all shaven and shorn,
and the priest married the man all tattered and torn,
and the man kissed the maiden all forlorn,
and the maiden milked the cow with the crumpled horn,

- and the cow tossed the dog,
and the dog worried the cat,
and the cat killed the rat,
and the rat ate the malt,
and the malt lay in the house and Jack built the house.

The ability of any speaker of English to identify this poem as a single
sentence must somehow be reflected in the grammar. We can do this by
positing another phrase-structure rule:

5 A Sentence may consist of any number of Sentences, each joined by
the conjunction and.
5'S — S (and S)*.
We are again using the abbreviation of parentheses followed by an
asterisk to mean that zero or more of whatever is enclosed in the paren-
theses may occur. In this case Rule 5' states that S may rewrite simply
as SorasSandSoras S andS andS, and so on.

An abbreviated phrase-structure tree for the new version of the poem
is given as Figure 6.6. Other rules of syntax reflect the other ways of
getting indefinitely long sentences, such as a rule which would account
for the original version of the poem.

Rules such as Rule 5 are called recursive rules because their basic
element (S in this case) recurs. It is because of such rules that we have
the ability to produce an infinite set of sentences with our finite brains and

S
this is the the farmer kept the cock woke the priest
farmer sowing the cock that all shaven and shorn N
his corn crowed in the morn

Figure 6.6 Phrase marker of sentence 13.
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finite set of linguistic rules. Recursive rules occur in all the grammars
of all languages because the facts already given are not unique to English.
In fact, Rule 5 or some variant of it is a “‘universal” rule occurring in all
grammars. Here is an example of such a conjoined sentence from Thai

hiah3om lae
onions and

14 maa kin
the dog ate

maew  kin plaa  lae...
the cat ate fish and ...

Another recursive rule in English is Rule 6:

6 A Noun Phrase may consist of two Noun Phrases joined by either the
conjunction and or the conjunction or.

6 NP — NP ({“”d} NP)

j:; This rule accounts for the fact that the phrases in group 15a are noun
§ phrases but those in group 15b are not.

15 a. Antony and Cleopatra
The cowboys and the Indians
The Democrats or the Republicans
The red fiag or the old blue stockmg
b. *John Mary and
*run and play
*the or house barn
*the girl or dreamed

Further proof that Rules 1 through 6 are realistic symbolizations of a

| speaker’s knowledge is illustrated by sentences with nonsense words. In
§ Chapter 5 we discussed such nonsense sentences and noted that though
they were “‘uninterpretable” they sound as if they should be English
3 sentences.

This is because they “obey” the syntactic rules of the lan-

For instance, if a speaker of English were told that a rove is a noun

?: and slithy an adjective, he would know that the slithy tove was a noun

phrase because he knows Rule 4. If he were told that The slithy tove

§ gyred was a sentence of English he would know that The slithy tove was
§ the subject of the sentence in which gyre + Past was the predicate, for
J he knows Rule 1.
§ phrase, and from Rule 4 he could deduce that slithy was an adjective
2 modifying the noun fove. If you added to his knowledge the hypothetical
4 fact that The mimsy borogove gimbled was also a sentence of English,
& then he would know that The slithy tove gyred and the mimsy borogove
‘§ gimbled was a sentence simply because he knows Rule 6; he would also
§ know from Rule 6, that the tove and the borogove would be a noun
] phrase, for he could deduce that tove and borogove were nouns. This
§ ispossible only because of our knowledge of syntactic rules.

He would also know that The slithy tove is a noun

\




152 The Sentence Patterns of Language: Syntax

AMBIGUITY REVISITED

A smile is the chosen vehicle for all ambiguities.

_HERMAN MELVILLE, Pierre, iv

At the beginning of this chapter we mentioned that the syntactic
part of the grammar accounts for our ability to recognize the multiple §
meanings of ambiguous sentences. Why is it, for example, that speakers ‘ ;

know that a sentence such as sentence 16 is ambiguous?
16 Mary and Joe or Bill frightened the dog.
Sentence 16 has the two meanings shown in sentences 17a and 17b.

17 a. Mary and Joe frightened the dog or Bill frightened the dog.

b. Mary and Joe frightened the dog or Mary and Bill frightened the dog. 1 ]

Since sentence 16 is syntactically ambiguous (that is, the double mean{ng

is not due to any ambiguous words), we should be able to construct two

phrase-structure trees, one for each meaning, and we can (Figures 6.7 and ;,
6.8). Figure 6.7 can be read aloud: MaryandJoe [pause] or Bill frightened i
the dog. Figure 6.8 can be read: Mary [pause] andJoeorBill frightened "

the dog. Notice that in both sentences the pause comes between the two

main subject NPs. That is, you don’t pause until you say everything ] :‘
under NP;; in Figure 6.7 that includes Mary and Joe, but in Figure 6.8 L |

it includes only Mary. The phrase-structure rules and the corresponding
phrase-structure trees thus capture the knowledge that speakers have
about how elements of such sentences are grouped. In this case the
groupings (the constituents) correspond to different structures and thus
have different meanings.

/ \
NP VP
NP, or. NP, 1% NP
SN N
NP and[\NP Vstem Past Art . N
| |
Nprop Npl‘op Np);")p '

M:l:lry Joe Bill frighten ed the dog

Figure 6.7 Phrase marker of sentence 16 as paraphrased by sentence 17a.

AUIVIBUILY W Yioneas -

S \
N P 1 and N P 2 | 4 NP
NP or NP Vstem Past Art N
Nprnp Nprop N prop
Mary Joe Bill frighten ed the dog

‘ Figure 6.8 Phrase marker of sentence 16 as paraphrased by sentence 17b.

Sentence 18 also is ambiguous:

18 They are moving sidewalks.

it could mean either 19a or 19b:

19 a. They (those things over there) are sidewalks that move.
b. They (the workmen) are relocating sidewalks.

The meaning of sentence 19a can be revealed by the tree diagram in Fig-
ure 6.9.6 To diagram sentence 18 correctly as 19b, we have to include an-
other branch of the V — the ing of the progressive aspect (see Figure 6.10).
Don't worry if you don’t know what an aspect is or what progressive
means. All we want you to se€ is that the two trees arc structurally

/S\
T /VP\
Pro vV NP

Vitem Pres Am

N stem P l

|

they be 0 moving sidewalk s

Figure 6.9 Phrase marker of sentence 18 as paraphrased by sentence 19a.

6The Art in the NP of the verb phrase is “null,” a case we have not explicitly discussed.
Nor have we included in our rules the plural (P) m(.)rph‘.ame attached to the noun. Also
note that be + Pres is converted to are when the subject is plural.

[%%]
S5
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/S\
NP VP
Pro Progressive V /NP\
Pres Vsl('m Art /}V\
i P Ngen  PI
they be move ing 9 sidewalk s

Figure 6.10 Phrase marker of sentence 18 as paraphrased by sentence 19b.

different. The differences between Figures 6.9 and 6.10 again show
that sentences have structure and 'are not merely morphemes strung
together like beads on a string. Speakers must know (in some sense)
the structures because they can interpret sentence 16 as 17a or 17b
and sentence 18 as 19a or 19b.

Speakers’ awareness of ambiguity must be reflected in their gram-
mars and in the grammars we write to describe their competence. We
see that we can do this (in certain cases) by means of phrase-structure
rules. -

GENERATIVE GRAMMARS

... the only thing that is important is whether a result can
be achieved in a finite number of elementary steps or not.
—JOHN VON NEUMANN

Phrase-structure rules are a very important part of a grammar, as we
have seen. They account for much of our knowledge of the syntactic
structures of the language, and they do this in a clear and explicit
fashion. One doesn’t have to “guess” what it is they are describing.
In fact, one can view rules such as this as a machine which ‘“cranks
out” or generates sentences. A grammar including such rules is called
a generative grammar. Each rule applies that can apply in the following
fashion: Start with S and substitute for S (or rewrite S) with the sym-
bols that appear on the right side of the arrow. Rewrite each successive
category according to the appropriate phrase-structure rule, stopping
only when no more rules apply.

We can see how such a “machine” works with a little grammar con- §
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sisting of just a simplified version of Rules 1-4 given above (but in a dif-
ferent order) and a small lexicon.

PHRASE STRUCTURE RULES LEXICON
1S — NP VP Pro: you

Pro N: boy, girl, unicorn
2 NP — {Npwp Art: the, a

Art (Adj) N Adj:  Dbig, little
3 VP— V NP Vaem: Kiss, hit

Pres

4V — Vg {Past} Nywp: John, Mary

! - To generate a sentence by this grammar we write down the initial sym-

bol § and then “rewrite” it using any rule that applies and keep doing
this until there are no symbols appearing in our string which also appear
on the left side of an arrow.

S
NP VP by applying Rul€ 1
Nyroo VP by applying Rule 2
Noiron v NP by applying Rule 3
Nirop Art Adj N by applying Rule 2

Noprop Viem Past Art Adj N by applying Rule 4

No further phrase-structure rules apply, so lexical-insertion rules match
each category in the string with a lexical item designated as belonging to
that category. In this way we can generate:

John hit the little unicorn.

Maryhit the big boy. and so on

We can also generate the phrase-structure tree in the same way,
starting with S, as in Figure 6.11.

/ S\
NP VP
Figure 6.11 S expanded by Rule 1.

We can now expand NP by Rule 2, as in Figure 6.12.
S

N

NP VP

Art N
Figure 6.12 S expanded by Rules 1 and 2.
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Proceeding in the same fashion, we can generate the phrase-structure tree
shown in Figure 6.13.

/\
NP vp
Art/\N 14 NP

Vstem Past Pro

the unicorn kiss ed’ you

Figure 6.13 S expanded by Rules 1, 2, 3, and 4.

With just these four simple rules and a lexicon of ten items we can
generate 1,764 sentences. Of course, if we had included any recursive
rules, we could generate an infinite set of sentences.

Phrase-structure generative grammars are therefore powerful devices
for generating the sentences of a language and associating a structure
for each sentence. They can generate an infinite set of sentences by
means of recursive rules and thereby account for a speaker’s qbility
to do this., They can show the hierarchical structures of sentences,
as the tree diagrams illustrate. By providing labels (the category sym-
bols) for syntactic categories, they show similar strings as being similar
(for example, NPs such as you, the unicorn, Mary, the little boy). They
even are able to show why certain sentences are ambiguous by providing
two different phrase-structure trees for a single ambiguous sentence.
It is clear that every grammar needs such rules, since they account for
much of what we know about our language.

TRANSFORMATIONAL RULES

Our life passes in transformation.
—RAINER MARIA RILKE, Duineser Elegien, vii

Phrase-structure rules are necessary but not sufficient to adequately

account for all our knowledge of syntax. To show this let us conside'r
sentences like those in group 20.

7The -ed is added by the phonological rules.

Transformational Rules 157

THE WIZARD OF ID by Brant parker and Johnny hart

MAY T | I GAN'T DECIDE WHAT LINE HE'S A
HeLp You,| ONA GIFT FOR OF VORK WI|ZARD
MAAMT | Y HUSBAND. IS HE INT

Book ON
TRANSFORMATIONST

261 Hou Forrdanu POIL O

By permission of John Hart and Field Enterprises, Inc.

20 a. The detective tracked down the murderer.
b. Friday Foster threw over Mwenye Nguvu.
c. A teacher called up the university.

The italicized elements are called verbal particles (Prt). They differ

from prepositions (even though they sound like them) in that they can

occur on either side of the direct object NP, as shown in group 21.

21 a. The detective tracked the murderer down.
b. Friday Foster threw Mwenye Nguvu over.
¢. A teacher called the university up.

Now compare these with the following:

22 a. The crook sped down an alley.
b. *The crook sped an alley down.

If you agree that the sentences in groups 20 and 21 are grammatical, and






