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- quote: 5IHZDHLOAME
(quote (a b)) => (a b)
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’(a b) => (quote (a b)) => (a b)

- atom: ThLATHDIMNESIMERAN, t Ff=(Enil BT
(atom "abc) => t
(atom ' (a b)) => nil
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(eq 'a 'a) => t
(eq "a 'b) => nil
(eq "(a b) ’(a b)) => nil
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- cons: AVAILERED
(cons 'a 'b) => (a . b)
(cons 'a " (b c)) => (a b c)

- car: AVAEILDEERT

(car " (a b)) => a

- cdr: AVRAELOAEERY
(cdr ’ (a b)) => (b)
(cdr "(a b c)) => (b c)

- cond: FHITLI=A > TELDEZRT
(cond ((eq x 'a) 'yes)
((eg x 'b) ’'no)
('t "unknown))
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(define fact
(lambda (x)
(cond ((= x 0) 1)
("t (* x (fact (- x 1)))))))
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(define fact
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("t (* x (fact (- x 1)))))))
fact 3 » (cond ((=30) 1) ('t (* 3 (fact (- 3 1)))))

(cond (nil 1) ('t (* 3 (fact (- 3 1)))))m) (* 3 (fact (- 3 1)))
(* 3 (cond ((=20) 1) ('t (* 2 (fact (- 2 1)))))) 4= (* 3" (fact 2))

(* 3 (cond (nil 1) ('t (* 2 (fact (- 2 1))))))
(* 3 (* 2 (fact (- 2 1)))) - (* 3 (* 2 (fact 1)))
(* 3 (* 2 (cond ((=10) 1)('t (*‘1 (fact (- 1 1)))))))
(* 3 (¥ 2 (cond (nil 1) ('t (* 1 (fact (- 1 1)))))))

(* 3 (* 2 (* 1 (fact (- 1 1)))) ‘(* 3 (¥ 2 (*1 (fact 0)))

(* 3 (*2 (*1 (cond ("t 1)('t (¥ 0 (fact (- 0 1))))))))
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(* 3 (*2 (*1 (cond ((=00) 1)('t (¥ 0 (fact (- 0 1))))))))
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(define null (lambda (x) (eq x nil)))

(define and (lambda (x y) (cond (x (cond (y 't) ('t nil))) ('t nil))))
(define not (lambda (x) (cond (x nil) ("t "t))))

(define append (lambda (x y)
(cond ((null x) y)
("t (cons (car x) (append (cdr x) y))))))

(define list (lambda (x y) (cons x (cons y nil)))

(define pair (lambda (x y)
(cond ((and (null x) (null y)) nil)
((and (not (atom x)) (not (atom y)))
(cons (list (car x) (car y)) (pair (cdr x) (cdr y)))))))

(define assoc (lambda (x y)
(cond ((eq (caar y) x) (cadar y))
("t (assoc x (cdr y))))))

(define caar (lambda (x) (car (car x))))
(define cadr (lambda (x) (car (edr x))))
(define cadar (lambda (x) (cadr (car x))))
(define caddr (lambda (x) (cadr (cdr x))))
(define caddar (lambda (x) (caddr (car x))))

LISPA>%A—71)4%in LISP(2)

(define evcon (lambda (c a)
(cond ((eval (caar c) a) (eval (cadar c) a))
("t (eveon (cdr c) a)))))

(define evlis (lambda (m a)
(cond ((null m) nil)
("t (cons (eval (car m) a) (evlis (cdr m) a))))))

(define eval (lambda (e a)
(cond ((atom e) (assoc e a))

((atom (car e))

(cond ((eq (car e) ’quote) (cadr e))
((eq (car e) ’atom) (atom (eval (cadr e) a)))
((eq (car e) ’'eq) (eq (eval (cadr e) a) (eval (caddr e) a)))
((eq (car e) ’car) (car (eval (cadr e) a)))
((eq (car e) ’cdr) (cdr (eval (cadr e) a)))
((eq (car e) ’‘cons) (cons (eval (cadr e) a) (eval (caddr e) a)))
((eq (car e) ’cond) (evcon (cdr e) a))
("t (eval (cons (assoc (car e) a) (cdr e)) a))))

((eq (caar e) ’label) (eval (cons (caddar e) (cdr e))

(cons (list (cadar e) (car e)) a)))
((eq (caar e) ’lambda)
(eval (caddar e) (append (pair (cadar e) (evlis (cdr e) a)) a))))))
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c BRINGELAVREILETR a b a b
* (car (cons ’'a ’b))
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- mark and sweep
- compaction GC
- copy GC
- reference GC
- realtime GC

Mark and Sweep GC [EP—
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Markl
struct cons {

struct cons *car;
struct cons *cdr; car cdr

int marked; -
} cell[N], *free;
<L
mark (struct cons *x) {
Sweep

if (x->marked) return; -
x->marked = 1;
mark (x->car) ; N I car cdr

mark (x->cdr) ;

)
sweek () {
free = 0;
for (i=0; i <N; ith) {
if (lcell[i].marked) {
cell[i].car = free;
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free = &cellli];
}
}
¥
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Copying GC
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struct cons {
struct cons *car;
struct cons *cdr;
int copied;

copy (struct cons *x) { » <
struct cons *y, *car, *cdr;
if (x->copied) return x->car; copy
car = x->car;
cdr = x->cdr;
x->car = y = new();
x->copied = 1;
y->car = copy/(car) ;
y->cdr = copy (cdr) ;
return y;
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