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GG (Garbage collection)
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(gauche ypsilon mosh)

B EED X~
((gauche . kawal) (ypsilon . fujita) (mosh . minowa))
B KNS

@ (A (B NIL NIL) (C (D NIL NIL) (E NIL NIL)))
@ @ Tl 29KA%E (/—R EOF EDF)

el el g
5r (F)
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B HTMLZSZI({Cx9

<html> (html
<body> (body
<h1> Lisp </h1> (h1 “Lisp”)
<table> (table
<tr><td>1</td> <td>lisp</td></tr> (tr (td 1) (td “lisp”))
<tr><td>2</td> <td>scheme</td></tr> (tr (td 2) (td "scheme?)))))
</table>
</body>
</html>
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% rlwrap gosh Windowsld gosh® #
gosh> (+ 1 2)

3

gosh> (* 2 (+ 3 4))
14
gosh>




INEY

gosh> (define a 3)
a

gosh> a

3
gosh> (define b (+ 2 5))
b
gosh> b
7
gosh> (+ a b)
10




INEY

gosh> (set! a (+ a 1))
4
gosh> a
4
gosh> C

¥*¥*% ERROR: unbound variable: c

gosh>




2 — IV

gosh> (let ((a 2)

(b 3))
(set! a (+ a 1))

(+ a b))




gosh> (define (add3 n) (+ n 3))
add3

gosh> (add3 5)

8
gosh> (add3 (add3 4))
10




7 A — b quote

B U UNILPSHZFFEEI. FOXFHKEET S

gosh> C
*¥** ERROR: unbound variable: c

Stack Trace:

gosh> (quote ¢)

C
gosh>
C

gosh>

J

C




7 A — I quote

B VVRIILPSHKESHE T EE TS

gosh> (x y z)
¥**% ERROR: unbound variable: y
Stack Trace:

gosh> '"(x y z)

(xy z)

gosh> (append "(a b) "(c d))
tfob c d)

gosh>




SHDEE

gosh> (car '(a b ¢))
a

gosh> (cdr "(a b ¢))
(b ©

gosh> (cons 'a '(b c))
(a b ¢)

gosh>
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gosh> factBA¥DEER
(define (fact n) T TF o 5 —T
(if (=n @) EXERT 3
1
(* n (fact (- n 1)))))

fact

gosh> (fact 3)
6
gosh> (fact 10)
3628800

gosh>
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B S CERUECHTMLZHTMLICZE#29 5

gosh> (define sample
=Chtml
(body
(hl "Lisp"™)
(table
(tr (td 1) (td "lisp"))
(tr (td 2) (td "scheme™))))))
sample
gosh> (print-html sample)
<html><body><hl>L1isp</hl><table><tr><td>1</td><td>11sp</
td></tr><tr><td>2</td><td>scheme</td></tr></table></
body></html>#<undef>
gosh>
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(define (print-html e)
(1f (list? e)
(begir

(format #t "<~a>" (car e))
(print-html-1list (cdr e))
(format #t "</~a>" (car e)))

(display e)))




M D%

(define (print-html-1list 1)
(1f (null? 1)
#f
(begin
(print-html (Ccar 1))
(print-html-1i1st (Ccdr 1)))))
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B JL—T%&{E> A

(define (print-html-1list 1)

(until (null? 1)
(print-html (Ccar 1))
(set! 1 (Ccdr 1))))
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® not-if Z/g%

> (1f (not (= 0 1))
(print "not-eq")

(print "eq”))
not-eq
> (hot-1f (= 0 1)
(print "not-eq")

(print "eq”))
not-eqg
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® not-if Z/g%

(define-macro (not-1f test then else)
(List "1f (list "not test) then else))

gosh> (not-if (= 0 1) (print "not-eq") (print "eq"))
not-eq

#<undef>

gosh> (not-if (= 0 @) (print "not-eq") (print "eq"))

eq
#<undef>
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(define-macro (not-if test then else)
(list "1f (list 'not test) then else))

> (let ((test '"(=0 1))
(then "(print "not-eq"))
(else "(print "eqg")))
(Llist "1f (list 'not test) then else))

EEE=Chot=(= 0 1)) (print "not-eq’) (printeg &}

44
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(define-macro (not-i1f test then else)
"(1f (not ,test) ,then ,else)

gosh> (let ((a 2) (b 3))

"(add ,a (sub 5 ,(+ b 1))))
(add 2 (sub 5 4))
gosh>




<7 12 : DSL

Gauche on Rails ® > kOS5 —D—ZR

(define-action index
(set! @todos (find <todo> :all)))

(define-action show
(set! @todo (find <todo> (params :1d))))

(define-action edit
(set! @todo (find <todo> (params :1d)))
(define-continuation edit
(when (update_attributes @todo (params :todo))
(flash :notice "todo was successfully updated.")
(redirect :action 'index))))
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REPL

Read Eval Print Loop

Int main(int argc, char *argvl]) {
INit();

while (1) {
print_e(eval(read_e(), NIL));
}
)




eval (Z\ D i)

B e NUTIIRBRESZDEZRT,

B e AV VUNILEBRSXWINT BEZRT,

B e NJRKRS (car e) DIEZFEE. (cdre) Z5[&& U (cdr e)Z 5|
HIZAKELT, apply TEHHELTH 5 5,

cell eval(cell e, cell env) {
cell v;
If (e == NIL || IS_INT(e)) return e;
it (IS_SYMBOL(e)) {
vV = assoc(e, env);
If (v !=NIL) return CDR(v);
throw_error("Undefined symbol '%s",
SYMBOL_NAME(e));

}
return apply(CAR(e), CDR(e), env);

) 49



env (Bilid, REDHE)

8 ZODLispT

bind’&’”’q‘fi

FEEDEELEREY X ha-list ZF > TEHD
L)

ZH DB
ZEDE|
B EHFOH

LTWET,
(> RJL. fB) ThindE2h T\ 3,

>/
. EOa-listDEENS—HIT DV VNIV ZIRET D,

HUBRFICIEFHT U WMEZ a-listDFCEEICENNY Do

FEEE]

B g-list(diz:

B ER
(defun nlist(a n)
(ifs=n-0)
nil
(cons a (nlista (- n

S UTCA VY TIIT—RNEZED =L,

a-listONAS
EITHEE
> (nlist 'x 2)
——>(Cons nlist 'x 1))
cons ‘X (nlist ‘x 0)))

cons ‘X nil))

X))

DN)

(
X (
X (
x (



ESEA

® B DIERR

® function : CEEBCTENMNEE. 5|1¥ISFVE URTICFE
ffig %, car, +, list ...

® special form : CEEBTENMNEE. 5| &IFHMMED
URTIC LRV, setq, if ...

B |[ambdaz : Lisp TEhN/zE

® macro | YZODEE




ESEA
B (define (f x)...) [& (define f (lambda(x) ...)) @
T8 S

gosh> (define (addZ2 n) (+ n 2))
add’Z

gosh> (addZ2 3)

5
gosh> (define addZ2 (lambda(n) (+ n 2)))

add?Z
gosh> (addZ2 3)

5
gosh>




Lisp € % B& 2 D 5l
® O : (apply func arg-list)

B func DED lambdazmtizx 5. 5IEJ XA NDREXEREZ eval
TEHM U 7efEZ lambdaZ #UCXT I 17, lambdad = &

eval T %,

cell apply(cell func, cell args, cell env) {

cell fbody = eval(func, env);
cell ftype = CAR(fbody);
If (ftype == lambda_sym) {
cell params = CADR(fbody);
cell e = CADDR(fbody);
check_arg_count(func, list_len(params),
list_len(args));
return eval(e, concat2(pairlis(params,

eval_list(args, env)),

env));

cell eval _list(cell list, cell env) {
cell values = NIL;
while (list 1= NIL) {
values = concatZ(values,
cons(eval(CAR(list), env),
NIL));
list = CDR(list);
}

return values;

}
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B YUV OXESE LT

cell apply(cell func, cell args, cell env) {
cell fbody = eval(func, env);
cell ftype = CAR(fbody);
If (ftype == macro_sym) {
cell params = CADR(fbody);
cell e = CADDR(fbody);

L

K= SHAES

check_arg_count(func, list_len(params), list_len(args));

// macroEH

cell r = eval(e, concatZ(pairlis(params, args), env));

return eval(r, env);
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