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ATOMS

® Numbers:

The usual format, any number of digits. +,- sign, E for ex-
ponents. Odd characters following a number will usually
turn it into an identifier (i.e. 1+).

@ Strings:

Generally any sequence of characters enclosed in quotation
marks (" not ’). Double double quotes used to include a
quote mark (PSL, Franz), or prefixed by an escape character
(% in Interlisp).

® Identifiers

These are also called "symbols” (Franz Lisp), “literal atoms"
(Interlisp). Any sequence of characters that can’t be inter-
preted as a number or a string and excluding parentheses,
period, and square brackets. Generally starts with an alpha-
betic character or punctuation mark and terminates with a
blank or right parentheses. ! (PSL), % (Interlisp), and back
slash in Franz are used to include special characters in an
identifier. |..| is used by Franz and ZetaLisp to enclose
identifiers with one or more special characters. Either
mechanism is used to freeze lower case characters into an
identifier.

DOTTED-PAIRS

CAR !CDR

(CAR X) returns first element of dotted-pair
(CDR X) returns second element of dotted-pair
(LIST a ... Z) constructs a list of elements

(CONS a b) returns (a . b)

List Notation;: (a b c) is a list constructed of dotted-pairs
in which the CAR of each pair points to an element of a list and
the CDR points to the next list element or NIL if there are no
more.

Dot N otation: is used whenever the CDR of a dotted-pair
is not another dotted-pair.

CAR/ CDR Composites: To keep from writing large
numbers of nested CARs and CDRs, Lisp provides composites (up
to 4 deep usually). Thus you can also write (CAR (CDR (CAR
x))) as (CADAR x).

QUOTE Programs and data are constructed from dotted-
pairs. QUOTE destinguishes between the two stopping evaluation
of data that looks like a program. The QUOTE function call can
be abbreviated with the ' mark.



FUNCTIONS

(<name> <actual> ... <actual >)

LISTS

® Dot-Notation

Evaluation Strategy
(<car> . <cdr>)
The <car> or <cdr> can be: } ¢
Constant? j——omn
¥ an atom constant
I a dotted-pair
r a list

Identifier? |return currently

‘ bound value
® List Notation
Evaluate
(<elt0> Lo <elt >) all actual
Il parameters
An <elti> can be;
Cr an atom
¥ a dotted-pair Apply definition
or a list

to actual parameters

retun{ value




ARITHMETIC
FUNCTIONS

(plllS a... Z) returns sum of all arguments
(difference a b) returnsa-b

(times a ... Z) returns product of all arguments
(quotient a b) returnsa [/ b
(remainder a b) returns remainder of a / b
(addl a,) returns a + 1

(Sllbl a,) returns a - 1

(minus a) returns -a

(abs a) returns absolute value of a

(expt n m) returns n **

(ﬁX 1') converts floating to integer

(ﬂoa,t Il) converts integer to floating

(max a ... Z) returns largest of a - z

(min a ... Z) returns smallest of a - z

(sqrt a) returns square root of a

PREDICATES

NIL = false

anything else = true

(greaterp a b) true if a is greater than b
(lessp a b) true if a is less than b
(equal a b) true if a equal to b (all types)

ldp X) if x is an identifier (symbolp:Franz,
litatom: Interhsp)

(stringp x) T if x is a string
(numberp X) T if x is a number
(atom X) T if x is not a dotted-pair
(pairp X) Tifx s a dotted-pair
(null x) Tif xis NIL



DEFINING FUNCTIONS

(defun <name>
(<ag> ... <a >)
dy>

|

Compute values of all actual
parameters left to right

Bind actual parameter values
to formal parameter names

Evaluate <body> in new
environment saving result

Remove parameter bindings

Return saved result

COND
(COND (< antecedent ;> < consequent>)

(< antecedent > < conséquentn> )

COND evaulates successive antecedents until one returns a non-
NIL value and then evaluates the corresponding consequent which
is then returned as the value of the expression. If no antecedent
answers non-NIL, NIL is returned as the COND’s value.

(AND <ay> ... <a o>)
Evaluate each <a> in order until one is found that is NIL, then

return NIL and don’t evaluate any of the rest. If all return non-
NIL, returns the value of < a >.

(OR <ap> ... <a _>)

Evaluate each <a,> in sequence and return the value of the first
one that does not return NIL and don't evaluate any after that. If
all return NIL, the value is NIL.

EQ - EQUAL

EQ compares addresses, EQUAL compares values.



RECURSIVE
FUNCTIONS

Some rules:

¥ Check for termination and return "empty” object if so.

o Do something to part of one of the arguments and com-
bine this with the result of calling the same function chang-
ing at least one of the arguments.

EXAMPLES

(defun append (a b}
(cond {{null a) b
(t (cons (car a) (append (cdr a) b)))))

(defun length (x
(cond (((atom x) 0)
(t (add1 (length (cdr x))))))

(d(efund n(l(emlﬁelr) (a Il))
equal a (car 1)) I
“ (qmembcgra:(gt)ir)l)))))

((}efunda(s(soc"(:ls)l) i)
G
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