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functional DO OO OOOOOO
(define (factorial n)
(define (iter product counter)
(if (> counter n)
product
(iter (* counter product)
(+ counter 1))))
(iter 1 1))
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imperative 0000000000

(define (factorial n)
(let ((product 1) (counter 1))
(define (iter)
(if (> counter n)
product
(begin
(set! product (* counter product))
(set! counter (+ counter 1))
;; 00 20000000...0
(iter))))
(iter)))
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chopooooobuoooo?

int factorial(int n){
int product = 1;
int counter = 1;

while (!(counter > n)) {
product = counter * product;
counter = counter + 1;

+

return product;
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functional vs. imperative

imperative 1 OO0 OO0 OO0OO0O
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= imperative 1 0 OO0 O OOQOOOO!
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let U U 0
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(let ((x1 e1) ... (Xn en)) ep)
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lambda [ [
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(define (square x) (* x x)) U [
oo

(define square (lambda (x) (x x x))) O OO

global ather varmabias
anov BQUATA:

fdafina [=quars x) l
f#xa))

paransters: x

body: (% xx)
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(square 5) 00O OON

global ather varmables
) BqUATA: —|
L
f=quara §)
El A6
paranatarz: x % xx)
body: (% xx)
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set! [0 [

OO AOODODOO (set! xe) OOO:
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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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JUd 300 define DO gg

sun-of-=zquaras:
lobal
Emj 2 EquaTa:
£ —
¥ ¥ ¥
paranetars: a paranaters: x paranaters: x, ¥
body: (Eun-of-zquarsz body: (¥ xx) body: (+ (=quare x)
(+aill {zquara ¥1)
(xal)y
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(f 5) 0000 DDbOObODbODDOO ELUE4

global
gnv
h
(f 53
x: 6
o a:h E2 —n 710 Ei—m x: 0 Ed—= x: 10
fzun-of-zquaraz f+ {=quara x) (% x) (%xx)
f+al) fequara Fi)
(#a2))
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323 0000000000000 00O

(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)

god

global
\nv

L)oo

nakewithdraw: ——

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

0000 (0000 000000000 OO0 SICPO 30 (OO 2) April 22, 2014 27 / 36



(define W1 ...) OOOOOOO

naks-withdraw:

global
Ao Wi

1 v

El = balancae: 14d

T paransters: balanca
paranaterz: anount

body: (if (*= balance amounot)
(bagin fzat! balanca (- balance anount) )

balanca)
"Ineufficisnt fund="))
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Wi s50)0wiDpooooooog

global
\nv

Wil:

nake-withdraw: ...

¥

;T.

Here 1= the balance
£l ‘){ balanca: 194 that will be changed

by the zet! .

| =

é .
paransgtars: amount
body: ...
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amount: B

(if (»= balanca amount)
(begin
fzet! balance
(- balance amount))
balanca)
"Inzufficiemt fund="))
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(W1 50) DODODOOOO

global naka—-withdraw: ...

anv wi:

T.

El —){ balance: &d
v T
B

paranatars: anount
body: ...
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(deine W2 (make-withdrawal 100)) OO 0O

global naka-withdraw: ...
ey —a=| WZ:
Wi: —|
,T A
El—» balanca: 5Q E2? — balance: 100
T v
$ :

paramaters: anount
body: ...
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3240000

(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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(sqrt 2) 000 0O0O0ODO 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!, set-cdr! UUO0OOOOO
e 00 0ODOOODOOODLOOOOOOOO
» (define y
(cons (list ’a ’b) (list ’a ’b)))
» (define x (list ’a ’b))
(define y (cons x x))
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