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« 1-1-6 Conditional Expressions and
Predicates

+ 1-1-7 Example: Square Roots by Newton's
Method

« 1-1-8 Procedures as Black-Box
Abstractions

+ 1.2.1Linear Recursion and Iteration (€%)
« 1.2.2 Tree Recursion (18%)
« 1.2.3 Growth of Order

+ 1.2.4 Exponentiation
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1. BREFHEXOMREE

1) HEAREXEER-RERDS.

2) TDIR%Ea, pLTHETDERHERXDAEIL

F,=Ca"+Dp"ERHE%,
=1L, C,D I&E#
3) MHIEEL S, EHIBOEERDHD

2. f3B8#% (generating function) DfEi%

@ Nostuont

FibOmtiEh3E# C(n)

« C(n):n [ZHLT fib OFEIETHDEH

« C(0)=C(1)=1

e N2 IZHLT C(n)=C(n-1)+C(n-2)+1
« €(2)=3, C(3)=5, C(4)=9, C(5)=15, ..
o —HRIZ. C(k) > 2K2

C(n) Z=R&HB

1. F(n)=C(n)+1 &¥<E&

2. F(n)=F(n-1)+F(n-2) for n=2

3. F(0)=2, F(1)=2




FibORENSEN C)=F(n)-1  Droree
e n=2 LT C(n)=C(n-1)+C(n-2)+1

« F(n)=C(n)+1 &8B<&

e F(n)=F(n-1)+F(n-2) for n=2

« F(0)=2, F(1)=2
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M 1.1.7 Square Root by Newton's Method® Nestutert -
Jx is the y such that y*=x and y=0

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

B improved B it @) Nostudent
Jx is the y such that y*=x and y>0

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

t 2.0
(sqre 2.0) _—guess —_
(sgrt-iter 1.0 2.0) Ve
(sgrt-iter 1.5 2.0) w
N
(sqrt-iter 1.416667 2.0) @
e 5 X
(sgrt-iter 1.414215 2.0) O
S~
(sqrt-iter 1.414213 2.0) X
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Ei17 Square Root by Newton's Method @ Nestudent ¢

(define (sqrt x)
(sqrt-iter 1.0 x) )

LERTIIE,

(sgrt 9)
(sqrt (+ 100 37))
(sqrt (+ (sgrt 2) (sqrt 3)))

(sqrt (sqgrt 1000))

E 1.1.8 Procedures as Black-Box Abstraction @ Nestudent 4
(F#E: T59ORYH IR IE)

SqrtDF & 57 FimSHRI

B sazustonm Square (EE Pl

1. AEEEEEE (implementation) D B8k
e (define (square x) (* x X))
e (define (square x) xz
(exp (double (log x))) )
(define (double x) (+ x x)) 20n x

2. A4 (local names) D IE#k
e (define (square x) (* x X))
(define (square y) (* y y))




Bl ®&#EB (bound variables)& @ Nostdont -
BB EM (free variables)

(deti (sqrt-it ) bound

efine (sqrt-iter guess x

(if (good-enough? guess x) (f’ﬁ)
guess

(sgrt-iter (improve guess x) x) ))
(define (good-enough? guess x)
(< (abs (- (square guess) x)) 0.001)

(define (good-enough? v target)
(< (abs (- (square v) target)) 0.001)

- REEH R/ ATA—AIEFHRETHRE
- BERZEH:RE - captureSLTLVELY
- AhERR (scope) EHDRBIN TV LK DFE

m Block Structure (FOvViE) : (@) Nostudent 4
xMscope (F 2hHEEA) (&

(define (sgrt x)
(define (good-enough? guess)
(< (abs (- (square guess) x)) 0.001) )
(define (improve guess)
(average guess (/ x guess)) )
(define (sqgrt-iter guess)
(if (good-enough? guess)

guess
(sgrt-iter (improve guess)) ))

(sgrt-iter 1.0) )

E4H0 Zh &R (lexical scoping)

' Tree Recursion: Tower of Hanoi
@'tesutont 4

NI ADEERTS.

1. —ElXF1omiEL

HEIMEAILN.
2. MESLABDEIZIEZK A l
SHABEE TR
' -

Java TZ2fT




Tower of Hanoi (@) NoStudent
(define (move-tower size from to extra)
(cond ((= size 0) #true)
(else
(move-tower (- size 1) from extra to)
(print-move from to)
(move-tower (- size 1) extra to from))

))

(define (print-move from to)
(newline)
(display “move top disk from “)
(display from)
(display “ to “) (display to) )

(define (solve-tower-of-hanoi size from to)
(move-tower size from to (- 6 from to)) )

Ex.1.10 7yh—=<>(Ackermann)B#
n+1, ifm=0
Ack(m,n) =< Ack(m -1,1), ifn=0
Ack(m -1, Ack(m,n—-1)), otherwise
(define (ack m n)
(cond ((=m 0) (+ n 1))
((=n 0) (ack (- m 1) 1))

(else (ack (- m 1)
(ack m (- n 1)) ))))

(ack 0 2)
AckermannBA# IS B B IR TITAGL !
(ack 1 2)
(ack 2 2)
(ack 3 2)

BE1:7Yyh—IUBHOME @
HEMRE

. (ack 0 2)

. (ack 1 2)

. (ack 2 2)

. (ack 3 2)
HEREEE(CLE UTHESRE

1. (ack 0 n) = n+1 (3EfAY)
2. (ack 1 n) = ? (E@HD)
3. (ack 2 n) = ? (EH})
4. (ack 3 n) = ? (EAEH)
5. (ack 4 n) = ? (EBfAb)




B =a:10m308 5580 @ Nestudont -
1. AckermannBEB D T7/ILEERE L. ack.scm
2. AckermannBA¥IZRITL, HAFERZEKROH K.
(ack 0 2), (ack 1 2), (ack 2 2), (ack 3 2)
3. BREFHTME ExI5(BERTOLIZHEELEDOL)
4. Program 774 JLELR—K(pdf) &
SICP-4@zeus. kuis.kyoto-u.ac.jp IZiEfF

5. [HE] Ro—igX%EkeH & BH, FHEBERATOIL.
(ack O n) = n+1, (ack1n) =?,(ack 2 n) = ?,
(ack3n)=7?,(ack4n)=>

REBICEATE 50D, TDADEMERRTICE. WebldHREH
2. (otherwise FRICIEZ (i =)

m Ex. Counting Change (@ Nostudent -
1. IFLORBEBOHEEMEY ?

2. 50tk (half dollar), 25t (quarter), 102+
(dime), 5t k(nickel), 1tk (penny)

3. —#ik: FEHERDHD
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2. KEEDEENEER (FEEJ) L9 5L, a-dDEE
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3. MEME: a=0DFF1, aODEFHN=0DEFO
&A% (divide-and-conquor)
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m Ex. Counting Change

(define (count-change amount)
(cc amount 5) )

(define (cc amount kinds-of-coins)
(cond ((= amount 0) 1)
((or (< amount 0) (= kinds-of-coins 0)) 0)
(else
(+ (cc amount (- kinds-of-coins 1))
(cc (- amount (first-denomination
kinds-of-coins))
kinds-of-coins )))))

(define
(cond

irst-denomination kinds-of-coins)
kinds-of-coins 1) 1)
kinds-of-coins 2) 5)
kinds-of-coins 3) 10)
kinds-of-coins 4) 25)
kinds-of-coins 5) 50) ))

2222 %

4’ Abacus & Binary Adder (2N 3E)
§ ¢ (carry, #1.EIF)

Ciyp +— le— X

+
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(define (adder x y c)

(define (carry x y c)
(if (or (and (= x 1) (=y 1))
(and (=y 1) (= c 1))
(and (= c 1) (=x1)))

10))
(define (sum x y c)
(xor x y c)
(cons (sum x y c) (carry x y c)) )

(define (xor x y z)
(if (= x 0)
(if (=y 0) z (if (= z 0) 1 0))
(if (=y 0) (if (=2 0) 10) z)))

What is this instrument?
BT —EHE#
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