36 ’ A SIMPLE LISP PROGRAM

(defun sentence () (append (noun-phrase) (verb-phrase)))
(defun noun-phrase () (append (Article) (Noun)))
(defun verb-phrase () (append (Verb) (noun-phrase)))

(defun Article () (one-of ‘(the a)))
(defun Noun () (one-of ’(man ball woman table)))
(defun Verb () (one-of '(hit took saw 1iked)))

Each of these function definitions has an empty parameter list, (). That means the
functions take no arguments. This is unusual because, strictly speaking, a function
with no arguments would always return the same thing, so we would use a constant
instead. However, these functions make use of the random function (as we will see
shortly), and thus can return different results even with no arguments. Thus, they
are not functions in the mathematical sense, but they are still called functions in Lisp,
because they return a value,

All that remains now is to define the function one-of. It takes a list of possible
choices as an argument, chooses one of these at random, and returns a one-element
list of the element chosen. This last part is so that all functions in the grammar will
return a list of words. That way, we can freely apply append to any category.

(defun one-of (set)
"pick one element of set, and make a 1ist of it."
(1ist (random-elt set)))

(defun random-elt (choices)
“Choose an element from a 1ist at random."
(elt choices (random (length choices))))

There are two new functions here, e1t and random. e1t picks an element out of a list.
The first argument s the list, and the second is the position in the list. The confusing
part is that the positions start at 0,s0 (elt choices 0) is the first element of the list,
and (elt choices 1) is the second. Think of the position numbers as telling you
how far away you are from the front. The expression (ra ndom n) returns an integer
from 0 to n-1, so that (random 4) would return either 01,2, or 3.

Now we can test the program by generating a few random sentences, along with
anoun phrase and a verb phrase:

> (sentence) =+ (THE WOMAN HIT THE BALL)
> (sentence) = (THE WOMAN HIT THE MAN)
> (sentence) => (THE BALL SAW THE WOMAN)
> (sentence) = (THE BALL SAW THE TABLE)
> (noun-phrase) = (THE MAN)

> (verb-phrase) = (LIKED THE WOMAN)

ins
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A SIMPLE LISP PROGRAM

It takes two arguments, a”key” and a list of lists, and returns the first element of the :"
list of ists that starts with the key. 1f thereisnone, itreturnsnil. Hereis an example:s

> (assoc 'noun *grammar*) = (NOUN -> MAN BALL WOMAN TABLE)

Although rules are quite simply implemented as lists, it is a good idea to imposeas
layer of abstraction by defining functions to operate on the rules. We will need threa &
functions: one to get the right-hand side of a rule, one for the left-hand side, and one 3
to look up all the possible rewrites (right-hand sides) for a category.

(defun rule-1hs (rule)
"The left-hand side of a rule."
(first rule))

(defun rule-rhs (rule)
"Thie oty Tnand atide T g e
(rest (rest rule)))

(defun rewrites (category)

"Return a 1ist of the possible rewrites for this category.”
(rule-rhs (assoc category *grammar*)))

Defining these functions will make it easier to read the programs that use them,
and it also makes changing the representation of rules easier, should we ever decide
to do so.

We are now ready to address the main problem: defining a function that will =
generate sentences (ornoun phrases, orany other category). We will call this function
generate. It will have to contend with three cases: (1) In the simplest case, generate
is passed a symbol that has a set of rewrite rules associated with it. We choose one of
thoseatrandom, and then generate from that. (2)If the symbol has no possiblerewrite  #
rules, it must be a terminal symbol—aword, rather than a grammatical category—and
we want to leave it alone. Actually, we return the list of the input word, because, as
in the previous program, we want all results to be lists of words. (3) In some cases,
when the symbol has rewrites, we will pick one that is a list of symbols, and try to
generate from that. Thus, generate must also accept a list as input, in which case
it should generate each element of the list, and then append them all together. In
the tollowing, the first clause in generate handles this case, while the second clause

handles (1) and the third handles (2). Note that we used the mappend function from
section 1.7 (page 18).

(defun generate (phrase)
"Generate a random sentence or phrase"
(cond ((1istp phrase)
(mappend #’generate phrase))
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