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1.1.7: Newton U O OO ODOOOOOOOooO

(define (improve guess x) ;; UUOUOODODOO
(average guess (/ x guess)))

(define (sqrt-iter guess x)
(if (good-enough? guess x)
guess
(sqrt-iter (improve guess x)

x)))
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(define (sqrt-stream x)
(define guesses
(cons-stream
1.0
(stream-map (lambda (guess)
(improve guess x))
guesses)))
guesses)

0000 (0000 000000000 OO0 SICPO 30 (OO 6) May 29, 2013 5 /30



arctan U U O OO0 ogyn

s, 0o EZEA)&[][][]D

(define (partial-sums s)
(cons-stream
(stream-car s)
(stream-map

+ (stream-cdr s) (partial-sums s))))
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(define (pi-summands n)
(cons-stream
(/ 1.0 n)

(stream-map - (pi-summands (+ n 2)))))

(define pi-stream
(scale-stream
(partial-sums (pi-summands 1))

4))
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(define (euler-transform s)

(let ((sO (stream-ref s 0)) ; Sn-1
(sl (stream-ref s 1)) ; Sn
(s2 (stream-ref s 2))) ; Sn+1

(cons—-stream
(- 82 (/ (square (- s2 sl))
(+ sO (x -2 s1) s2)))
(euler-transform (stream-cdr s)))))
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(define (make-tableau transform s)

(cons-stream s
(make-tableau transform
(transform s))))
e JODOODOODOODOODOO

(define (accelerated-sequence transform s)
(stream-map stream-car
(make-tableau transform s)))
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000000000000 (,j) (000 i<j)000
(c.f. 2.2.3):

(stream-filter
(lambda (pair)
(prime? (+ (car pair) (cadr pair))))
int-pairs)

U0 int-pairs U0 OOOOOOO

o (i,j) (00D i<j)0000000000OODO
0000000000

» oo ..gobobugooooboogdad
god

0000 (0000 000000000 OO0 SICPO 30 (OO 6) May 29, 2013 11 /30



Odogoogg
S0,51,S2,...0 To, T1,Tp,... 00000

(SﬂvTO) (SOaTl) (So,Tz)
(S1,To) (S1,T1) (S1,T2) ...
(S2, To) (S2,T1) (S2,T2) ...

O0o000d00oooooooooooo(@moooo
Oo000)oond

0000 (0000 000000000 OO0 SICPO 30 (OO 6) May 29, 2013 12 / 30



Jubogyno

(SO, TO)

(S0, T1) (So,T2) (So,T3) ...

(517 TO)
(S2, To)
(539 TO)

(Sl, Tl) (Sla T2) (51, T3) . e
(527 Tl) (52, T2) (52, T3) .o
(S3,T1) (S3,T2) (S3,T3) ...

00 (Se,Te) 000000000 O0O00OO
000000 Tq,T,...00000
0000000000000 = 00!
000000000000000

0000 (0000 000000000 OO0 SICPO 30 (OO 6)

May 29, 2013

13 / 30



(define (pairs s t)
(cons-stream

(list (stream-car s) (stream-car t)) ;; OO
(?72727 ;; DOO0O0OOOOOOOOOOOOO
s OO0

(stream-map
(lambda (x) (list (stream-car s) x))
(stream-cdr t))

;U

(pairs (stream-cdr s) (stream-cdr t))

)))
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U000 interleave U OO OO 2772 OO OOO
OK!

(define (interleave sl s2)
(if (stream-null? s1)
s2
(cons-stream
(stream-car s1)
(interleave s2 (stream-cdr s1)))))

@ stream-append (p.340) OO OO! (ODODODODO)
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initial-valuas
|
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00 dt 000 xg,X1,%n,... 000000000
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S, =C+ Z det
j=1
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(define (integral integrand initial-value dt)
(define int
(cons-stream
initial-value ;; OO C OO
(add-streams (scale-stream integrand dt)
int)))
int)

o JUOUOOLODLODOUOOOLODODLObOOUOOODODO

o UUUUUN cons-stream U U UOUOOOOOMNO
OO00oooooooodg
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3540000000000
00000 dy/dt=f(y) DO0DOOOOO0OODOO:
(define (solve f yO dt)

(define y ;; UU integral O[O
(cons-stream

yO
(add-streams (scale-stream dy dt) y)))

(define dy (map-stream f y))
)
eyUD y,dyJ(DOJDO)0ODO cons-stream 00O

Jooog
ody UDUOO yOUOOOOLOLOLOOOOOO

oK(OOoooooono)
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integral J OO0 O0OOO

(define (solve f yO dt)
(define y (integral dy yO0 dt))
(define dy (stream-map f y))

y)

o OO OO!
»dy 0000000 (DODODOOOO)0ODOO
guoooobooooooood
»dy Uooooooooooood
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U delay U U0
delay 000 000000000000000:

(define (solve f yO dt)
(define y (integral (delay dy) yO dt))
(define dy (stream-map f y))

y)
O00Ointegral OO OO ;- (

(define (integral integrand initial-value dt)
(define int
(cons-stream initial-value
(... (force integrand) ...)))
int)
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= 1.1.5 0000 (normal order) 0 O
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00000000 (420)
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000000000000 0000000000o00
000000
00000000
(define rand
(let ((x random-init))
(lambda ()
(set! x (rand-update x))

x)))
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(define random-numbers
(cons-stream
random-init
(stream-map rand-update random-numbers)))
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Cesaro ]

000 s;0000s;,siq 000000000 (#t/#1)
00000000

(define cesaro-stream
(map-successive-pairs
(lambda (r1 r2) (= (gcd rl r2) 1))
random-numbers) )

(define (map-successive-pairs f s)
;; s J0000DDOO0O £f000000000
(cons-stream
(f (stream-car s) (stream-car (stream-cdr s)))
(map-successive-pairs f (stream-cdr (stream-cdr s)))))
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(define (monte-carlo experiment-stream passed failed)
(define (next passed failed)
(cons-stream
(/ passed (+ passed failed))
(monte-carlo
(stream-cdr experiment-stream) passed failed)))
(if (stream-car experiment-stream)
(next (+ passed 1) failed)
(next passed (+ failed 1))))

(define pi

(stream-map (lambda (p) (sqrt (/ 6 p)))
(monte-carlo cesaro-stream 0 0)))

Ooooooooooooo!
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e 100000000 OODOO:
. 00: 000000000
. 00: 0000000
(00O0000O000000)

(define (stream-withdraw balance amount-stream)
(cons-stream
balance
(stream-withdraw
(- balance (stream-car amount-stream))
(stream-cdr amount-stream))))
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