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1. JAKLD Scheme (52 HFBAFE - #E At EH)
JavahR (stand-alone, %%OK), I Windows, Cygwin, LinuxkR#Y,
http://ryujin.kuis kyoto-u.ac.jp/~yuasa/ jakld/index-j.html
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2. BHETOERELEETOISIVY.
3. FRUSSUITNRTELRNETATTEN.
4. BROTOTIIVTER/EMABILITEENKE R
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SICPEIE FiHZICLHHERIL
(abstraction)
2. EHTScheme7O9SLEESRN

3. JAKLD (Scheme) MEitBAIF10A19H
FREE
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LispE & (Scheme D& {K)
1. John McCarthy A 19594 [ZF% 5T - RS

http://www-formal.stanford.edu/jmc/recursive.html
2. Fortran EFEICOWVT2HEBICHIVERE

3. BROLTE-REHY. Schemet, TD—D
MaclLisp, Interlisp, TAO, Kyoto Common Lisp, ...
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BFSAERBERR (FR), MEZUR CUE,
BRXEMT—TILOTRTLEERIRE), BE:-8_7

m Lisp I=&dFRT5524
1. FHEETIL:-BIFRATEK (recursion equation) &
LSREBRREZTOHBAR
2. LispdD7AE —Scheme, CtCL, ...
3. Lisp®AL#E % (Implementation)
m RIRR (Interpreter): 7OYSLEZDEE
ARFRL . 1T
m OV 5(Compiler): 704 5 LEHMEE~NE
L. BWMEBE SV AM LV AT LD T TEST
4. 3% (implementation)

5. F#iE (procedure)THAHT AT S LET—EHE
Chz
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1. ERK5M (Declarative Knowledge)
“What is true”&UV5%05E

Jxis the y such that y*=x and yz=0

2. MWK (RSB, Imperative Knowledge)
“How to” &L V54N

X=2 [ZHT B x DEFKDEBIZIT

F Al (guess) B TRED FRAELZORBEOFESETHE
1 2/1=2 1L+2)/2=15

1.5 2/1.5 = 1.333 (1.5 + 1.333)/2 = 1.4167
1.4167 2/1.4167 = 1.4118 (1.4167 + 1.4118) = 1.4142
1.4142 2/1.4142 =

m “"How to” MMEMEILT S

1. F##% (procedure)
MEDEERDDIRTYITRINDEE —recipe

2. MW 70t (computational process)
BERMICGHEHORTETINSGRTYT DR
—EEORE

3.7—%(data) — #¥

4.70%5 %L (program)= FHE + T4
HETOERETOTSLIERIZKYT—2%121E

5. BI& (language) H 2L\ ZTOY5IVTBIR
HETOERERBT HDIZER

6. faRiIRY:/3J (A&, bug) . Ry (glitches)
7. FEELMBIE : R &Y(debug)




"How to” MM -ME{LDRLH
E 1% (language)
WMPSLOH N —HMBT-ILFME
m Vocabulary (&%)
m Syntax (#X)— BERXZRETH-HDIL—IL

m Semantics (BR)— B FICEKRET 5T 50
DIL—IL

1. F#EHMBIE (procedure abstraction)
2. T—H#h#{t (data abstraction)
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“TRON"
ECHELTIN?

TRON Disney BRE (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 Clu (Kelvin 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 (Alan Bradley: 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 DA—A ASAS on Lisp

Craig W. Reynolds (111): 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
fractal-ratio height width leg-width)
(local: (total-levels levels)
(offset-dist (half (dif width leg-width)))
(sub-tower-offset-1 (vector offset-dist 0 0))
(sub-tower-offset-2 (mirror x-axis
sub-tower-offset-1)))
(arch-tower levels))

(defop arch-tower
(param: levels)
(if (zerop levels)
(then nothing)
(else (add-arch-level (arch-tower
(dif levels 1))))))
(defop add-arch-level
(param: sub-tower)
(grasp sub-tower
(scale factal-ratio)
(move (vector O height 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)))))

#5  Intermission

Pluto (RE2)M

=% Z (planet) N5
% E (dwarf planet)
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CTIM?




Pluto(134340)

"Chaotic Evolution of the Solar System",
Gerald Jay Sussman and Jack Sisdom,

Science, 257, July 1992. ‘_!\?‘?
The evolution of the entire planetary system has E/}//&g@l
been numerically integrated for a time span of /A

nearly 100 million years. This calculation confirms
that the 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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(abstraction)

4. EHITScheme7OY I LEZESR
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o ER0oT70U5LeB\THES
s HEFEDRETECL
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1. fact(n) =1 * 2 * 3 % ==+ % n
2. fact(n) = n *(n-1) *(n-2) * =--*1

3. fact(n) =1 ifn=0
n*fact(n-1) otherwise
4. (define (fact n)
(if (<= n 0)
1

¢ n (fact (- n 1))) ))
5. (fact 3)
6. (fact 10)
7. (fact 100)

m 1.1.4 Compound Procedures (&R F##)
+ “To square something, multiply it by itself.”
(define (square x) (* x x))

To sqdﬁ;ne‘rhing, multiply it by itself.
» This is a compound procedure, of which name is
“square”.

* (define (<name> <formal parameters>)
<bodly>)

- <name> &M
— <formal parameter> {RI$3A—45
— <body> ik

E 1.1.6 Conditional Expressions (%#=X)

o HixHE
abs(x) =] x if x >0
-x otherwise

(define (abs x)
(if (< x 0)
(- x)

I : special form
o (if <predicate> <conseguent> <alternative>)

Y. s REH
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factorial(n) = 1 ifn=0
n* factorial(n-1) otherwise
To define nl, if it is non-positive, return 1
otherwise, multiply it by (n-1)!

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

1. (factorial 3)
2. (factorial 10)
3. (factorial 100)

m 1-2-1 Linear Recursion and Iteration
- BREONEE

(define (factorial n)
(if (<= n0)
1
(* n (factorial (- n 1))) )

To define nl, if it is non-positive, return 1
otherwise, multiply it by (n-1)!
nt = n* (n-1)!
ESETENDD,
Substitution model (B#ET L) TEFT

BRETIOMICLSBH

(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 OAGFIZ5FEA

(sum-of-squares (+ a 1) (* a 2)) It O]

R/I35A—4 a # B

.(sum-of-squares (+ 5 1) (* 5 2))
I'sum-of-squares OAFIZ 6 £10 Z@EFA

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

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

.(+ 36 100)

.136
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m 1-2-1 Linear Recursion and Iteration

s BROERED)

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

To define N\, if it is non-positive, return1
otherwise, multiply it by (N-1)!
o ES3E{TEINSM, Substation model TEIT

* Linear recursive process (#EEBRNTOLR)
NICHAL=HBOBERIOLAFELS

 ¥&IX deferred operations GEIERN)

m factorial DEMETIIcLBRST

(factorial 6)

(* 6 (factorial 5))

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

6 (*5 (4 (* 3 (*2 (factorial 1))))))

6 (*5C4 321 (factorial 0)))))))
G C5C¢4C¢3C¢2C¢1D)N
G6C¢5C¢4C¢3C¢2DNY

6 C5C4C¢32))

6 (5 C 46))
6 (*524))

(* 6 120)
720

B factorial oRBETFNICLBRAT

factorial 6) Deferred

* 6|(factorial 5)) operation

(* 6 (* 5 |(factorial 4)))

(* 6 (* 5 (* 4|(factorial 3)))) (*!ﬁ’;)

6 *5C4C3 |(fact0rial 2

6 C5C4C3(CE2 kfactorial i15))))))
(6 (*5 (* 4 (*3 (*2 (* 1](factorial 0)))))))
6 (5 4¢3 C¢2(*1DMY)
6 (543 |(* 2.D»)

6 (C5C4[*32)))
6 (*5|(*46))
(* 6[(* 5 24))

SIS B AR
720 = (EMEEE)




m factorial O&tH & (Complexity)

REFEE factorial DFE(FN 5 EI%

nfE forn! (time complexity)
(factorial 6) RETO *~ OR )
(* 6 (factorial 5))Ea iyl E%)
(* 6 (* 5 (factorial 4)))

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

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

*6 (*5 C 4 3 (2 (factorial 1))))))
6 C5C4C3C2 1 (factorial 0)))))))
Cce6eCE5SC4C3C2C¢1DON
Ce6C5C4C3C21)))

6 C5C4C32)))

6 (5 46)))

(* 6 (* 5 24))

(* 6 120)

720

HEZAORA (55M)
1. BROTOTSLEBELIL.

2. XFHDBBEDREBEI1XFTE
EDHTFELN.

#45 LaTeX TLR— e
\documentclass{a4paper,12ptHarticle}
\usepackage{listings}

\begin{document}

\Istset{numbers=left basicstyle=\small}

\Istinputlisting{fact.scm}
LLET, 74 “fact.sem” IZEhNizTRY S
LDYRT4THELNS. TOTFIZTAT S L
DERAZEEL.

http://winnie.kuis.kyoto-u.ac.jp/~okuno/
Lecture/10/IntroAlgDs/listing.tar.gz

[TH2TILHY.

\end{document}

B =8 108128 E58Y

1. BROTOTSLDI7AIVEERE L.
factorial.scm

2. BROTAYTSLERITL, HAERERDL.
1. (load “factorial.scm")
2. (factorial "100+ZBH 7 DEHEE S D T14")

3. BROTOTSLORFEHNERE latex TR
L. pdfELR—hEd B, (HETHA)

4. Program 774 /L&pdf &
SICP-1@zeus.kuis.kyoto-u.ac.jp 1Tt

o RE[CEMATHOOED, TDADLZMERKTICL.
Webld HEBEBRE. (otherwise TRACIEIZ L A)




