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- quote: 5T DL DHE
(quote (a b)) => (a b)
- BIREEETlEquoted’ TR
"(a b) => (quote (a b)) => (a b)

- atom: PhLTHAIMEOINFIRANR, t £=[Enil Z21RT
(atom 'abc) => t
(atom ' (a b)) => nil

ceq BALAT VO TRLFEREIFVAN EIELRINEFARS
(egq 'a "a) => t
(e "a '"b) => nil
(e "(a b) "(a b)) => nil
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- cons: AVAILEED
(cons '"a 'b) => (a . b)
(cons "a "(b c)) => (a b c)

- car: AVAYEILDEHZIRT
(car " (a b)) => a

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

- cond: EHICL=A>TELDEFRT
(cond ((eq x "a) 'yes)
((eg x "b) ’"no)
("t "unknown))
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(lambda (x y) (cons x (cons y "())))
- 518 %,y KX{K: (cons x (cons y ' ()))

- B %0E
((lambda (x y) (cons x (cons y "()))) 1 2)
=> (1 2)
- BB EZ RAEL TRIAD K % 5F 4

: % HIJ{T'I-H— (defun fact (x)
(define fact (cond ((= x 0) 1)
(lambda (x) ("t (* x (fact (- x 1))))))

(cond ((= x 0) 1)
("t (* x (fact (- x 1)))))))
- BIRMEUOHLICKYEEYRLEEIR



(define fact

Fﬁ%&d)gzlz1 (lan(ﬂczgzd(}({)(= x 0) 1)

("t (* x (fact (- x 1)))))))

(fact 3) » (cond ((=3 0) 1)('t (* 3 (fact (- 3 1)))))

(cond (nil 1) ('t (* 3 (fact (- 3 1))))) ) (* 3 (fact (- 3 1)))
(* 3 (cond ((=20) 1)('t (* 2 (fact (- 2 1)))))) €@ (* 3 (fact 2))

¥
(* 3 (cond (nil 1) ('t (* 2 (fact (- 2 1))))))
9
(* 3 (* 2 (fact (- 2 1)))) B (* 3 (* 2 (fact 1)))
9
(* 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)))) By (* 3 (* 2 (* 1 (fact 0)))

g

(*3 (*2 (* 1 (cond ((=00) 1)('t (* 0 (fact (- 0 1))))))))

(*3 (*2 (*1 (cond ('t 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 (cdr x))))
(define cadar (lambda (x) (cadr (car x))))
(define caddr (lambda (x) (cadr (cdr x))))
(define caddar (lambda (x) (caddr (car x))))
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(define evcon (lambda (c a)
(cond ((eval (caar c) a) (eval (cadar c) a))
("t (evcon (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)))
((eqg (car e) 'eq) (eq (eval (cadr e) a) (eval (caddr e) a)))
((eq (car e) ’'car) (car (eval (cadr e) a)))
((eqg (car e) 'cdr) (cdr (eval (cadr e) a)))
((eg (car e) 'cons) (cons (eval (cadr e) a) (eval (caddr e) a)))
((egq (car e) 'cond) (evcon (cdr e) a))
("t (eval (cons (assoc (car e) a) (cdr e)) a))))

((eqg (caar e) ’'label) (eval (cons (caddar e) (cdr e))

(cons (list (cadar e) (car e)) a)))
((eg (caar e) ’'lambda)
(eval (caddar e) (append (pair (cadar e) (evlis (cdr e) a)) a))))))
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- mark and sweep
- compaction GC
- copy GC
- reference GC
- realtime GC
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Markl
struct cons {

struct cons *car;
struct cons *cdr; car cdr
int marked;

} cell[N], *free;

mark (struct cons *x) {
if (x->marked) return;
x->marked = 1;
mark (x->car) ;
mark (x->cdr) ;
}
sweek () {
free = 0;
for (i = 0; 1 < N; i++) {
if ('cell[i] .marked) {
cell[i] .car = free;
free = &cell[i];
}
}
}

A
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AEOTWSEILZRDESAIZTOAE—T S
- PHEA 2R NE

struct cons {
struct cons *car;

struct cons *cdr;

int copied; car cdr car cdr
}; <’ <"‘ AN

N <$> >

copy (struct cons *x) { — » <L

struct cons *y, *car, *cdr; <§’ A \\ =

if (x->copied) return x->car; c 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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- Reference Count
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- Realtime GC
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