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“TRON” Disney BLE (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!
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1. F#= (procedure)
FEDEERDIRATYTRIIDEE — recipe DESEED
2. stE 70+ X (computational process)
BHEMICHEBOPTRITINIATYIOEN — EROFHE
3. 7—%(data) — ##
4. FAY S5 L (program)= FiE + T4
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5. $§RIBY /T (&, bug) . XY wF(glitches)
6. ELMEIE : &Y (debug)
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m Vocabulary (&%)
m Syntax (¥ X)

B Semantics (ERK)

1. FHEHRIE (procedure abstraction)
2. TR 1k (data abstraction)

1.1 SEDNER
= expressions (&)

primitives (EZ& ) Lcombinations
(&) THERL

» means of abstraction IR k%)

» Creating procedure objects (F#=
DYERE)

= Viewing the rules of evaluation
from a computational perspective

FEEVSE R, LDFEE)




Scheme (Lisp) MEZA

» R (expression ) [FEHILGEDMSIEE.
w [FEFTRTORIL, {E(value) %D,

o KI5 (evaluate) ShTEZIERY.

s TRTOEICITE (type) HidH 5.

EEBHEXT-#BEF (language constructs)

= Primitives (A=)
= Means of combination (&#%)
= Means of abstraction (H&{ti%)

EHAK (primitives)

= Self-evaluating primitives (§Mfid 2L B2 E
S0fHE)

< Numbers (#0): 38, 3.80, 1.4141, 2.3e-4, 3/5

e Strings (3XFF): “moji”, “a”,

e Booleans (FR¥Ez() : #t, #f
= Built-in procedure (#5A# F#H=)
HEEATSxH I (primitive objects) DILE
Numbers(#0) :+, -, *, /, <, =, <=, ...
Strings (3= 3) : string-length, string="?
Boolenas (3&¥=() : and, or, not, xor, nand,
= Names for built-in procedures

o+ = +EVWSHRAHFHE
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& % (combinations)

= Primitives Z#E>TR%E& /K
= (+ 3 5)
(REF 5% ...)

«  FREE
- S (subexpressions) D FEAELIEZESRS.
- EE T (operator)|Z5|$(arguments) ZEA.
« procedure application (F#HEEER) &S

ZHLIEE DB

» define Z>THXZ&A

s (define foo (+ 3 5))
foo Dl 8

» (define bar +)
bar [+ ERCFHEE

s (bar 3 5)

L) 1.1.1 Expressions(z)

= Aninterpreter (2
RR):
read-evaluate-print ‘
I— (REPL) ##E
YRS

» read: T¥FRAMRED ‘ eval
RERBRBICE

» evaluate: XZ5F(

» print: FHEEROR ‘ print ‘
ERHRBANSTHFR
FRBIZEM, HAh

i

read ‘

o

1

b
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L 486" DM

486
read
486
‘ eval ‘
486
‘ print ‘
486 (REER)

B (+ 137 349) QI
(+ 137 349)

read
(+ 137 349)
eval
486
‘ print ‘

486 (REREE)

2 (- 1000514) O

(- 1000 514) (F#zp)

486 (REREE)
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“(*2432) OFHME

(* 243 2)

‘ read ‘

(* 243 2)

486 (RERER)

‘(/ (*2438) 4)’ DFEE

(/ (+ 243 8) 4) Gxap)

‘ read ‘

(2 )¢/ (* 243 8) &)

‘ evaluate ‘ (/ 1944 4)
486

486 CEES:)

1

(REBERE)
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1.1.1 Expressions(zX)

4

86

]
. §+ 137 349)

- 1000 334)
=

(
(

/ 10 5)

+ 2.7 10)

1.1.1 Expressions(z)

€+ 21 35 12 7)
f* ?§ 4 12)

[fﬁj(* 3 5) (- 10 6))
G E3¢EE24 (+35))

<+ (-107)6))

I

G &

3
(+ (24 (+35))
+ (107 6)

]

1.1.2 Naming (%&#) Environment (381%)

The critical aspect of a programming
language is the means it provides for using a
name to refer to computational object.
The name identifies a variable whose value
is the object.
What is a computational object?

from simple data such as numbers

to Complex structures
The environment provides some sort of
memory that keeps track of the name-object
pairs.
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m 1.1.2 Naming and the Environment
s (define size 2) MEBRIKTF

= Size
2

s (*5size)
10

= (define pi 3.14159)

= (define radius 10)

= (* pi (* radius radius))
314.159

= (define cirumference (* 2 pi radius))

= circumference
62.8318

E 1.1.2 Naming and the Environment

=R

e

T

Global environment (KiRIE)

E 1.1.3 Evaluating Combinations

= (5(+2(*46))
(+357)) 9

= define is not a
combination, but a
special form. ]
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L) 1.1.4 Compound Procedures(& B =)
= “To square something, multiply it by itself.”
n (define (square x) (* x x))

T/squaréometbémult/ply\t %elf

= This is a compound procedure, of which
name is “square”.

n (define (<name> <formal parameters>)
<body>)

- <formal parameter> {R/35A—%
e <body> &{k

L) 1.1.4 Compound Procedures(& B &%)

= (square 21) = (define (foo a)
441 (sum-of-squares
= (square (+ 2 5)) (+al)
49
= (square (square 3)) (*a2)))
81 = (foo 5)
136

(define (sum-of-square X y)
(+ (square x) (square y)) )
(sum-of-square 3 4)
25
Compound procedures are used in exactly the same

way as primitive procedures. The latter is built into
the interpreter.

4 1.1.5 The Substitution Model for
L) Procedure ApplicationEssamoratsL)

= Assume that the mechanism for applying
primitive procedures to arguments is built
into the interpreter.

= For compound procedures, the application
process is as follows:

To apply a compound procedure to
arguments, evaluate the body of the
procedure with each formal parameter
replaced by the corresponding argument.

16



1.1.5 The Substitution Model for
i

s Procedure Applications#zsmoiists L)
(foo 5)

1. foo is the procedure defined before.

By retrieving the body of foo

(sum-of-squares (+ a l) (* a 2))

Replace the formal parameter a by the
argument 5: (sum-of-squares (+ 5 1) (* 5 2))
Two arguments are evaluated and substituted
for the formal parameters x and y:

(+ (square 6) (square 10))

(+ 36 100)

136

s Procedure Applicationsizamromnesi)

1.1.5 The Substitution Model for
{

A model that detemines the meaning of
procedure application, insofar as the
procedure in this chapter are concerned.
The purpose of the substitution is just for
explanation.

The substitution model is the first step and
we will present a sequence of increasingly
elaborate models of how interpreters work.

(L) 1.1.5 The Substitution Model &

(1-V) V& & (3]-) 3 E IE. eigenvariable condition
NLE, TIE,

a=b|]-a=b a=b]-a=b
------------------- (R I e C1 B
a=b X ¥x.(x=Db) Ax.(x=b) X a=b
LERIFRAILAL !

a=b|]-a=b a=b]-a=b
————————————————————— (I-3) (V| )
a=b |- Ix.(x=Db) vx.(x=b) |-a=b
(FREIL !

17



Applicative order vs. normal order ¢éEm
y [EFFEERIER)

s 1.1.3: evaluates the operator and operands,
and then applies resulting procedures to the
resulting arguments.

= Alternative evaluation model: does not
evaluate the operands until their values
were needed.

= First substitute operand expressions for
parameters until it obtained an expression
involving only primitive operators, and
would then perform the evaluation.

E Alternative Model for Procedure
¢ Application

(foo 5)

(sum-of-squares (+ 5 1) (* 5 2))

(+ (square (+ 5 1)) (square (* 5 2)))
FCEEFES5D)EHSL))(*(*52)(*52)
(+ (* 6 6) (*10 10))

(+ 36 100)

136

The same answer, but different process.

The evaluations of (+ 5 1) and (* 5 2) are
each performed twice.

ok wNER

HIEF L IERIERF)

n  1.1.3: “Evaluate the arguments and then
apply” method called applicative-order
evaluation

= Alternative evaluation model: “fully expand
and then reduce’ method called normal-
order evaluation

n  Exercise 1.5 /s an instance of an illegitimate

value where these two evaluation methods
do not give the same result.

E Applicative order vs. normal order (:H
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sPredicates (F#=H L)
s fEXHEZcase analysis (B& 2T TEE

1.1.6 Condtional Expressions and
‘:_..

[ rEzr>10
z] = 0l Exz=10
l—z Exr«<i

= (define (abs x)
(cond ((= x 0) x)
((=x0)0)
((<x0) (-x)))

= General form of a conditional expression

41.1.6 Condtional Expressions and
I Predicates (§#zt&itiE)

= General form of a conditional expression
= (cond (<pl> <el>)
(<P2> <e2>)

(<pn> <en>))
= A pair of expressions (<p> <e>) called clauses.

s <p> predicate. Its value is interpreted as either
true or false.

= <e> consequent expression
= Special <p>: else

1.1.6 Condtional Expressions (&#=X)

»  (define (abs x)
(cond ((< x0) (-x))
(else x) ))
= (define (abs x)
(if (< x0)
(-x)
X))
= If : special form
n (if <predicate> <consequent> <alternative>)

19



1.1.6 Predicates (GihEE

= (and <e,>.. <e,>) WEM(EHSFE)
= (or <e>.. <e,>) HMEFM(EHSEHE)
= (not <e>) BRIEERE
IR
m 5<x<10 =ﬂ ‘
s (define (>= x y)

(or G xy) Gx¥))
s (define (>= x y)

(not (< x ¥)) )

1.1.7 Square Root by Newton’s Method
Jx is the y such that y*=x and y=>0

(define (sqrt-iter guess X) Recursive definition
(it (good-enough? guess x)
guess
(sgrt-iter (improve guess x) X) ))

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

(define (average x y)
 (+xy)2))

(define (good-enough? guess Xx)
(< (abs (- (square guess) x)) 0.001) )

l BRE:10A 11 BIEF#Y

RRE1. 1~1.5
» [ERE1. SIXEELLY.
s LIR—FAKKICHEDHDIFTELIL.
» J—707. ZTOEERRIEFLT—J0OT.

DONT PANIC!
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