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(define (sqrt x)
(define (good-enough? guess)
(< (abs (- (square guess) x)) 0.001))
(define (improve guess)
(average guess (/ x guess)))
(define (sqrt-iter guess)
(if (good-enough? guess)
guess
(sqrt-iter (improve guess))))
(sqrt-iter 1.0))
(sqrt 2)

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013 3 /46



(sqrt 2) 000 0O0O0DODO good-enough? U U0
ooooo

global

T 3‘1"‘=—|
l o *2

Eood-anough?:
E1—3 improve: ...
paranatars: x sgqrt-iter: ...
body: fdefine good-mmough? .. ) %
{dafine inprove ...)}

(dafine eqrt-iter .. .3
fegrt—itar 1.4}

E2 —m guezz: 1

paranstarz: guezs
call to eqrt-itar body: €« fabz .. .2
Sl

E3 -2« pusmzz: 1
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(set-car! (0O 4) (O 7))
(set-cdr! (O 1) (0O 2))
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(define x ’((a b) ¢ d))
(define y ’(e £))
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(set-car! x y) ODOODO...
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(cons x y)UUOUOOoooooo...

° (D ogpoogod )E]D ododogn
@ set—-car! JUUOUOULOUODO xUOOO
e set-cdr! UUUIUOUOUODO yOOO

goouobbooooooobouood

(define (cons x y)

(let ((new (get-new-pair)))
(set-car! new x)
(set-cdr! new y)
new))
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(define x (list ’a ’b))
(define z1 (cons x X))
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(define z1 (cons (list ’a ’b) (list ’a ’b)))

ey [y [F{s ]

I 1%

goad
define JUOOOOOOOOOOOOOODOOOOO
googn
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(define (set-to-wow! x)
(set-car! (car x) ’wow)
X)

z1

(set-to-wow! z1)

z2

(set-to-wow! z2)
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e 10000000000 (000000000O0
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(eq? (car zl1) (cdr z1))

(eq? (car z2) (cdr z2))
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00 (mutation)J 0 O000O0O

(assignment)

set-car!, set-cdr! [0 set! JOOOOOOOO!
0000000 cons, car, cdr (2.1.300)

(define (cons x y)
(define (dispatch m)
(cond ((eq? m ’car) x)
((eq? m ’cdr) y)
(else (error ...))))
dispatch)
(define (car z) (z ’car))
(define (cdr z) (z ’cdr))
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(define (cons x y)

(define (set-x! v) (set! x

(define (set-y! v) (set! y

(define (dispatch m)

(cond ...

((eq? m ’set-car!)
((eq? m ’set-cdr!)
o))

dispatch)

v))
v))

set-x!)
set-y!)

(define (set-car! z new-value)
((z ’set-car!) new-value)

z)

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013

19 / 46



332000 (queue) 00000

5.4

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013 20 / 46



Jubogyno
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» (make-queue): DO UODOO0OOOOO0O
o UDODOMO

» (empty-queue? q): qUUIDODOOOOOO

» (front-queue q): q OO0 OO0ODOODO(ODOOO
ooooooon)

o JOODDODO

» (insert-queue! q a): qUUUO0O aUOOOOO
» (delete-queue! q): qUUIOOOOOOOO
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Juoboguooguod

(define (front-ptr queue) (car queue))

(define (rear-ptr queue) (cdr queue))

(define (set-front-ptr! queue item)
(set-car! queue item))

(define (set-rear-ptr! queue item)
(set-cdr! queue item))
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bbb gdn

(define (empty-queue? queue)
(null? (front-ptr queue)))
(define (make-queue) (cons () ’>()))

(define (front-queue queue)
(if (empty-queue? queue)
(error ...)
(car (front-ptr queue))))
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0ooooo (1/2)

goooobboooooobod

(define (insert-queue! queue item)
(let ((new-pair (cons item ’())))
(cond

((empty-queue? queue) ;; O O0O0OI
(set-front-ptr! queue new-pair)
(set-rear-ptr! queue new-pair)
queue)
(else
(set-cdr! (rear-ptr queue) new-pair)
(set-rear-ptr! queue new-pair)
queue))))

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013 25 / 46



(insert-queue! q ’d) U0 00O:

g——> % |
lfr:n:nnt.—ptr: cear—ptbc
S e B e EI S e K
¥ ¥ Y ¥
a b [ d

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013 26 / 46



0ooooo (2/2)

(define (delete-queue! queue)

(cond
((empty-queue? queue)
(error ...))
(else

(set-front-ptr! queue
(cdr (front-ptr queue)))
queue)) )
Ood

U0 insert-queue! [ delete-queue! OO OONO
if0000 condJOOUODOOOOOOOOOOO
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e JUUUDIDLOO
» (make-table): DO OOODOOOO
o LUIUU

» (lookup key table): table 0 key DO OO0
aod

o JUUDLDDN

» (insert! key value table): table O (key,
value) JO0O0OD (D00ODOOO)
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][ assoc
00000 Scheme D0 00000000 OO0OOO

(define (assoc key records)
(cond ((null? records) false)
((equal? key (caar records))
(car records))
(else (assoc key (cdr records)))))

Oooad

(define x ’((a . 1) (b . 2) (c . 3)))DOODOO
@ (assoc ’b x) OJOOO

@ (assoc ’d x) OO OO
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oo

(define (lookup key table)
(let ((record (assoc key (cdr table))))
(if record

(cdr record)
false)))
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Jubogyno

(define (insert! key value table)
(let ((record (assoc key (cdr table))))
(if record
(set-cdr! record value)
(set-cdr! table
(cons (cons key value)
(cdr table)))))
> ok)
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(insert! ’b 4 table) OO OOO
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Juooguod

(define (make-table)
(list ’*tablex))
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(define (lookup key-1 key-2 table)
(let ((subtable (assoc key-1 (cdr table))))
(if subtable
(let ((record
(assoc key-2 (cdr subtable))))
(if record
(cdr record)
false))
false)))
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Jubogyno

(define (insert! key-1 key-2 value table)
(let ((subtable (assoc key-1 (cdr table))))
(if subtable
;; D0o000oooooao
;; OO0 imsert! OOO
(let ((record
(assoc key-2 (cdr subtable))))
(if record
(set-cdr! record value)
(set-cdr! subtable
(cons (cons key-2 value)
(cdr subtable)))))
(set-cdr! table ...)
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Jubogyno

(define (insert! key-1 key-2 value table)
(let ((subtable (assoc key-1 (cdr table))))
(if subtable

(let ...)

;; 000000000 DOO0OO0O

(set-cdr! table

(cons (1list key-1
(cons key-2 value))
(cdr table)))))

> ok)

0000 (0000 000000000 OO0 SICPO 30 (OO 3) May 1, 2013 43 / 46



Jubogubogun

o JUULOLDODOUOOOLDLDDLOUOOOLDLDDLDOO
ogoon
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o HUOUOLOUDOLUOOLLbOLODLDOLODLOOO

(define (make-table)

(let ((local-table (list ’*tablex*)))
(define (lookup key-1 key-2) ...)
(define (insert! key-1 key-2 value) ...)
(define (dispatch m) ...)
dispatch))
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