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“TRON” Disney B[H (1982)

A masterpiece of breakthrough CGI

ingenuity, Disney celebrates the 20th anniversary of TRON,
a dazzling film at the flashpoint of a continuing revolution in its
genre. This special collector's edition showcases an epic adventure
inside a brave new world where the action is measured in
microseconds.

When Flynn (Jeff Bridges) hacks the mainframe of his ex-employer
to prove his work was stolen by another executive, he finds
himself on a much bigger adventure. Beamed inside by a power-
hungry master control program, he joins computer gladiators on a
deadly game grid, complete with high-velocity "light cycles" and
Tron (Bruce Boxleitner), a specialized security program. Together,
they fight the ultimate battle with the MCP to decide the fate of
both the electronic world and the real world!

“"TRON"” MA—2A ASAS on Lisp

Craig W. Reynolds (I111): Computer animation with scripts and
actors, Computer Graphics, Vo.16, No.3, pp.289-296.

(defop arch-fractalizer
(param: arch element top-color bot-color levels
actal-ratio height width leg-width)
(local : ((cta ~levels levels)
(offset-dist (half (dif width leg-width)))
(sub tower-offset-1 (vector offset-dist 0 0))
(sub-tower-offset-2 (mirror

(arch-tower levels))

(defop arch-tower
(paran: levels)
(if (zerop levels)
(then nothing)
(else (add-arch-level (arch-tower
(dif levels 1))))))

(defop add-arch-level
(paran: sub-tower)
(orasp sub-tower
(scale factal-ratio)
Gnove (vector 0 hefght 0))
(rotate 0.25 y-axis))
(grasp arch-element
(recolor (interp (quo levels total-levels)
bot-color top-color)))
(subworld (group arch-element
(move subtower-offset-1 sub-tower)
(move subtower-offset-2 sub-tower)))))

R p—

Fipar 3 ek s itnge mpmeen s

Pluto(134349)

"Chaotic Evolution of the Solar System
Gerald Jay Sussman and Jack Sisdom,
Science, 257, July 1992.

The evolution of the entire planetary system) /\H'—C‘f'.l'j
been numerically integrated for a time span il

100 million years. This calculation confirms f{
evolution of the solar system as a whole is chaotic,
with a time scale of exponential divergence of about
4 million years. Additional numerical experiments
indicate that the Jovian planet subsystem is chaotic,
although some small variations in the model can
yield quasiperiodic motion. The motion of Pluto is
independently and robustly chaotic.
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E 1.1.4 Compound Procedures (&RF
L 1))

= “To square something, multiply it by itself.”
= (define (square x) (* x x))
/ /( e

To square something, multiply it by itself.
= This is a compound procedure, of which
name is “square”.
n (define (<name> <formal parameters>)
<body>)
e <name> & Wl
« <formal parameter> {R/$IA—4
* <body> &k




1.1.6 Conditional Expressions (%#X)

o HERHE
abs(xX) =[x if x >0
{—x otherwise
»  (define (abs x)
(f (< x 0)
)
X))

s 1T : special form
n  (iF <predicate> <consequent> <alternative>)
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& BROTOJSILEEBNTHES
1. fact(n) =1 % 2 % 3 % === % n
2. fact(n) = n *(n-1) *(N-2) % =-=-%1
3. factorial(n) =1 ifn=0
n * factorial(n-1) otherwise

4. (define (fact n)
(if (<= n 0)
1
¢ n (fact (- n 1))) ))
5. (fact 3)
6. (fact 10)
7. (fact 100)

1-2-1 Linear Recursion and Iteration
 BEEOES

(define (factorial n)
(if (<= n 0)
1
(* n (factorial (- n 1))) ))

To define n!, if it is non-positive, return 1
otherwise, multiply it by (n-1)!
nt = n* (n-1)!
ESRTEINDN.,
Substitution model (B#ET L) TRET
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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) (* a 2)) )

.(f 5) If OFREIZ5ZEH ]

(sum-of-squares (+ a 1) (* a 2)) f OFK]

R542—4% a & B

.(sum-of-squares (+ 5 1) (* 5 2))
l'sum-of-squares DA 6 £10 ##EA

.(+ (square 6) (square 10))

.(+ (* 6 6) (* 10 10))

.(+ 36 100)

.136
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1-2-1 Linear Recursion and Iteration

" BROER(ZEDT)
(define (factorial n)

(if (<= n 0)
1

(* n (Ffactorial (- n 1))) ))

To define N\, If it is non-positive, return 1
otherwise, multiply it by (N-1)!
s ESE{TESNBM, Substation model TET
= Linear recursive process (#ERKIOL
A) NICEHALEHOBERIOCAFELD
« % deferred operations GEIE®RN)

factorial DEBETIVICLEEIT

(factorial 6) Deferred
(* 6 (factorial 5)) operation

(* 6 g* 5 Efact(z;ial 4))3 5 (CREITERN)
*6 (*5 (* 4 actorial 3

( (* 5 (* 4 (* 3](factorial 2))))) ‘\\‘\\\\
( 504 C3C Zi(factorial 5))))))

5 4 (3 (2 (*1|(factorial 0)))))))
(¢

(¢

(

*5 (4 (32 11NN
*5 (4 (3 2D
= 4 = 3[2)»N

HEIEIEIEIRIE:

[93(eB[ek ()Mo (2] [e][e] o))




factorial D&t 5 & (Complexity)
factorial DFEIEN ZE %
REFEE nfg for n! (time complexity)

(factorial 6) RETD * OE

(* 6 (Tfactorial 5)) -5 =8 T TE X )
(* 6 (* 5 (factoria

(* 6 (* 5 (* 4 (factorial 3))))

6 (*5 (*4 (* 3 (factorial 2)))))

*6 (*5 4 ¢ 3 2 (factorial 1))))))

6 *5C4C3 21 (factorial 0)))))))
Ce6eC5C¢4C3CG2C1DMN

6 C5C4C3C2DN)

6 C5C4C329)

6 5 (C46))

™ 6 (* 5 24))

(* 6 120)

E 1-2-1 Linear Recursion and Iteration

= BEROEHR(ZTDN2)
(define (factorial n)
(fact-iter 1 1 n) )

(define (fact-iter product counter max-count)
(if (> counter max-count)
product
(fact-iter (* counter product)
(+ counter 1)
max-count) ))

X EFH R (tail recursion) 15

Todefinen!,n! = 1 * 2 * «u= *
product = counter * product
counter = counter + 1

E3ETEN5H, Substation model (BIRETIL) TEIT

E factorial DEBETIVICLSRIT

(factorial 6)

(fact-iter 1 6)
(fact-iter 1 6)
(fact-iter 2 6)

(fact-iter 24 6)

(fact-iter 120 6)

(fact-iter 720 6)

720

e Linear iterative process
(@ RETOER)

1

2

3
(fact-iter 6 4 6)

5

6

7




factorial DEBETIVICLIEEIT

fact-iter OFE(EhZEH

REFEE nfg] for n!  (time complexity)
RETOREDE AL
ROERINGA—4

(factorial 6) 2{F (space complexity)

(fact-iter 1

(fact-iter 2

(fact-iter 3

(fact-iter 6 4

(fact-iter 24 5

(fact-iter 120 6 6)

(fact-iter 720 7 6)

720

E factorial — Block Structure

(define (factorial n)
(define (iter product counter)
(if (> counter n)
product
(iter (* counter product)
(+ counter 1) )))
(iter 1 1) )

» FEZE iter [X. factorial OHBTER).
= SAER AN [ X EREE R (information hiding)
s CNIEFAT O IMERID 1 DD .

¢ Tail recursion O BBiH
(define (fact n)
(if (<= n 0)
1
¢ (fact (- n 1)) n) ))
» COTOTSLIEROER

n! = (n-1)! * n
» EFEDFactorial EDEME
(define (factorial n)
(if (<= n 0)
1
(* n (factorial (- n 1))) ))
» 2DMHRA: HETOER, ETHE
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