0ooo0o0oo
O0000000000SICP
[J 30 O Modularity, Objects, State[]
002

Oo0 O
pl15@fos.kuis.kyoto-u.ac. jp

o000 oooooooog
gooooooooao

April 28, 2015

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 1/30



Juooguod

2 0000uggooad

321 000000

322 0000gooon

23 000oonobooooooooad
324 0000

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 2 /30



Juooguod

2 000dgoooad

321 000000

322 0000gooon

23 000oonobooooooooad
324 0000

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 3 /30



320000000000

(100)00000
e 100000000 OOOOOOON

e 1000000 (000D (scope)00)000O0
00

U

gooon

o JUUUUDDOUOOOLDLODLUOOOLDLDLOO
o UUUUUDDUON set! OOOU

o UU: UL OOOOLODLDDLONO

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 4 /30



HRN

o I =000000

e 0000 =00 (binding) 0 O

o U =0000000O

L
x: 3
F: o
c o

=6
S

IT

I

0000 (0000 000000000 OO0

m: 1l

ITI

SICPO 30 (0O 2)

o —m

April 28, 2015

5/ 30



HRN

e 0 C(IUOD D)OUIODO yOUOO 5

o I BOOUUO xODOO 3

e JJ AODDODODO xOOO 7 (shadowing)

IT

=: 6
€T

I
€3
F: b
c D

I

m: 1l

Fi2

ITI

!

0000 (0000 000000000 OO0 SICPO 30 (OO 2)

April 28, 2015

6/ 30



Jubogdootdbood

OUOoo UOOOOO eddd v
e U0 COUODOO (+xy)OODO 8
e 00 ADDDOD (+xy) 000 12

I
€3
F: o
o D
II ITI
=6 m: 1l
S Fil

I

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 7 /30

o —m



definell [ [

D0AODOOOO (define x (0 )OO0
e ADDDDO(O)OOvOODODO
e ADDDDDOOODFO x0O0O0

> JO0 000000 vOoOoO
» 0000 x:vO FOOO

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 8 /30



let U U 0
O00AODOO0

(let ((x1 e1) ... (Xn en)) ep)

R

e D AODODOODND g0OO0O0OOOODOO w; O
00

o U0 x:v UODDOUODDOOOUODDODAOO
OoOooobooooboo BOoDOOd

e BUUUDD egUUIDDIOODDDO 1letO O
HEN

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 9 /30



lambda [ [

gooog =

o JUOUOOLDODDOO
» U0 0oooooobooooo

e lambda DO DO DDODODOODOO(DODODODODO)
» 000o0oooooboooooon

0d

= 00000000 (function closure) 0 O O

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 28, 2015 10 / 30



(define (square x) (* x x)) U [
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(define square (lambda (x) (x x x))) O OO
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(define (square x) (* x x))
(define (sum-of-squares x y)

(+ (square x) (square y)))
(define (f a)

(sum-of-squares (+ a 1) (x a 2)))
(f 5)
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(define (make-withdraw balance)
(lambda (amount)
(if (>= balance amount)
(begin
(set! balance (- balance amount))
balance)
"Insufficient funds")))

(define W1 (make-withdraw 100))

(W1 50)
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(define (make-withdraw balance)
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global
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nakewithdraw: ——

paramaters: balanca
body: flanbda {anount)
(if (= balance anount)
(begin (=et! balanca (- balanca anount))
balanca)
"Tnzufficient fund=")}
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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)
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