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Preface 2

Almost four decades have gone by since Noam Chom-
sky launched a revolution in linguistics in 1957, a revolu-
tion that has profoundly shaken the field. Unfortunately,
this revolution does not seem to have generated much in-
terest among the majority of linguists in China and,
therefore, has made little impact on their approaches to
the study of language. Of course, many factors have con-
tributed to this. Among them is the incomprehensibility
of the works written by Chomsky and many other genera-
tive grammarians. To many of us, the incomprehen-
sibility of these works resides in the unfathomable nature
of many of the mathematical notions exploited in repre-
senting the intuitive linguistic knowledge of human be-
ings. Technical devices such as ‘c-command’ and ‘bind’,
which are useful in handling co-referential relations, and
notions such as ‘lambda-abstraction’, ‘lambda-conver-
sion’ and ‘type-raising’, which are used for the purpose
of maintaining the principle of compositionality, certain-
ly, are not understandable without a sufficient back-
ground knowledge of mathematical logic. This book,
therefore, aims at helping the Chinese students to acquire
a good understanding of these and related notions.

The book is intended for use at the graduate level and
contains enough material to be used for a semester
course.



Since the book provides all the answers to the exer-
cises, which are designed to reinforce the mathematical
notions discussed in the text, and is written in plain and
simple language, it can also be used for home study.

. Tam grateful to Professor Xu Liejiong for his sugges-
tions and encouragement.

I would also like to thank Professor Shen Fuxing,
Professor Zhu Yujie and Dr. Zou Chongli for their helpful
discussions and comments. For any deficiencies remain-
ing, I myself is to blame.

My thanks also go to Ma Xin for having made avail-
able a large number of books that are relevant to the sub-.
ject matter discussed in this book, and to You Aili for her
kind assistance.

I am grateful to the BLCU Department of Personnel
whose support enabled me to spend the first term of the
academic year from September 1, 1993 to August 31,
1994 at the BLCU Institute of Language Teaching and
Research writing the first draft of this book.

Finally, I wish to thank the National Social Sciences
Foundation for funding this project.
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AS B or BDA
AL B or BJPA
ACBor BDOA
P(A) or 24
AF*B

#(A) or |A]
A~B

8o

A<B

AUB
U{A,B,C}
ANB
N{A,B,C}
A—B

Al

z+y

Symbols

a is a member of set A
a is not a member of set A
set with members 0,1...

set of all z such that zis ...

empty set

universal set

A is a subset of B

A is not a subset of B

A is a proper subset of B
power set of A

A is not equal to B
cardinality of set A

A is equivalent to B
aleph zero

A is smaller than B
union of sets A and B
union of sets A,B and C
intersection of sets A and B

intersection of sets A,Band C

difference of sets A and B
complement of set A

(This symbol could have differ-

ent meanings depending on the

context. )
arithmetic addition
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aRb or Rab
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I.
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a=>b

arithmetic multiplication
abbreviation for 4, J 4. U A4;U
U A4,

abbreviation for A; N A2 A4sN
) An

ordered pair

Cartesian product of sets A; and
A,

noun

verb

binary relation between a and &
inverse of R

composite of R; and R,

identity relation

universal relation in X
equivalence class containing a

x is equivalent to a

partition which R induces on set
A

partial ordering relation

‘z divides y with no remainder’
relation

x and y are incomparable mem-
bers

a covers b

AS=a or glb S=a a is the greatest lower bound of

S

VS=a or lub S=a a is the least upper bound of S

F.: X—>Y

F is a function that maps X into
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sentence

noun phrase

forward slash

syntactic functor which says
that the function maps NP to S
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truth value

semantic functor which says
that the function maps e to ¢
composite of F and G

verb phrase

identity function

inverse of F

characteristic function

set of real numbers between 0
and 1

prepositional phrase

adjective phrase

abstract operator
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P>q
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f—r
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set of all strings on V
concatenation

addition modulo 4
multiplication modulo 3

least upper bound for {a,b}
greatest lower bound for {a,b}
join »

meet

operation of complementation
therefore

universal quantifier

negation symbol

negation of p

conjunction symbol
conjunction

disjunction symbol
disjunction

implication symbol
implication or conditional
equivalence symbol
equivalence or biconditional
truth function for the negation

truth function for the conjunc-

tion

truth function for the disjunc-

tion
exclusive or

truth function for the implica-

tion
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[a]M"i'g

truth function for the bicondi-
tional

M logically implies N
existential quantifier

value of a relative to model M
value of a relative to model M
and assignment g

assignment of values to vari-
ables where g(v) =e

derived type or complex type
set of all functions from D, to
D

lambda operator

transitive verb

determiner

earlier than

not earlier than

set of moments of time

value of o relative to model M,
moment of time ¢;, and assign-
ment g

past tense operator

future tense operator

set of possible worlds

value of a relative to model M,
possible world w;, and assign-
ment g

possibility operator
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necessity operator

value of a relative to model M,
possible world w;, moment of
time ¢;, and assignment g
result of substituting B for all
the occurrences of a in ¢
intension

intension operator

extension operator

intensional type

length of a string

empty string

set of all strings on A

terminal alphabet

nonterminal alphabet

set of inference rules

A is rewritten as w in the con-
text of p—¢

closure or Kleene star of A

set of states

input alphabet

initial state

set of final states

transition function

blank symbol

reversal of =
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