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% xs

Welcome to XS: Lisp on Lego MindStorms

>(define (ints n)

(if (= n 0) nil (cons n (ints (- n 1)))))
ints
>(ints 3)

Error: undefined variable -- nil
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Backtrace: ints > ints > ints
>(define nil ())

nil

>(ints 3)

(321)

>(bye)
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% xs
RCX is not responding.

Make sure RCX is running, and try again.
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>(let loop () (loop))

Error: terminal interrupt
Backtrace: let > #<function>
>
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syntax [DOoooo)
syntax [0Do0O00]
(function-name argument-specification) [00]
constant-name [DO0ooO)
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symOd O 0O

cons1 00O O
Llst00D0D0OD0DD0O0O0O000OOOOO0ODODOOd
funO OO
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3.1 0Od0d

gobooooobbooO#xD#f0 00000 bOoDLODOOoO0O0bOOoon
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3.2 00O

obb200800100016000000000O000000O0DO0O0O0ODO
gooogo

#b[sign|binary-digits
#o[sign|octal-digits
[#d][sign]decimal-digits

#x[sign|hezadecimal-digits
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sign O “+” 000 “-"0

binary-digit 0 0000 10

octal-digit 0 0, 1, ..., 7000000

decimal-digit 0 0,1, ...,9000000
hexadecimal-digit 0 0,1, ...,9,a,...,£f00000000

0000000000000 100digit0 00000
0000000000000 14000000000000000000XS
00 —-2¥ (=-8192) 00 2 -1 (=8191)000000000000000O0O

:most-positive-integer [00000]
:most-negative-integer [0O0O0O00O]

00000000000XSOO00O0OO00000 8191 (=22%-1)00
000D00-8192 (=-28¥)0000000000
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(z1 . x2)
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3. 0000oOobooobooo
oopoooooooooooo
(x1 29 ... x)
oooo
(xy . (@ . C.oov v (@ - O) ..o )))

0000000000n000000000000 2; (1<i<n)000000

+0o0o0o0ooooooooo
cdrJ0000000O0O0O0O0O0COOOOOOOOOOOOOOOOOOn

goboobobbobooooooobbobbobboobobon

(1 T2 ... Tp_1 . Tp)
oooo
(g . (o . C... v (@pt1 - TR) --2)))

oooood
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gbbooOoobooooboooooobOoooOoooooboooooooobon
oboooobooboooooooboooooboooobooboooooooon
ooobooboobobooboboooboobooobbooooooooooo
gooooobOo0ooobO0bOobo0ooboobobboU00Oblambda 00O OO
gboocoooooooooooobooboooon
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oobooooooboboooooboooooboooboboOoobobboooo
gbooboooooboobooboooooboooooboobooboboOobooooogoon
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#\tab
#\space
#\newline
#\return

#\page
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gbobooboboobobboooboooboouobooobooboobooboo
0000000000000000000000000001*'0

define load fork
trace untrace

last-value bye

gbooooboooooboboobooooobobooboobooobogo
gbobobooobbooboooooboboobooboonDon
XSOoooooooooooooooooooo
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2. 00000000
3. 00
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and or

quote lambda set!
let let* letrec
begin if catch

wait-until with-watcher

ooboboobOoooobooooobooooooooooboobooooon
ooooooooboooo

goooodao

gboboooooOoooobobooooobooboboobooooboooooo
gogoogoooboobooooogooobobbooooobbobbooon
gobooboboooboobbooooooboboooboobobobobobo
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gobooboboooboooooobooooooobooooooooooo
ooobooboooooboobobooobooobOobooboOoobooooooogon
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(define (ints n)
(if (=n 0) O (cons n (ints (- n 1)))))

O0obo0oooooD intsDO00O0O0O0OOOODDOOOOODODDOOOD
ob0bOoo0oooboooobOobobOoo0obOobObO0ob0O0004ints0000
U0O0000OconsO0O0D0OO0O00O0O00O0O0DOOODOO0O0O0O intsOOODO
gooooooooon

(define (ints n sofar)

(if (= n 0) sofar (ints (- n 1) (cons n sofar))))

gobooooboooooboobooobbobooooboooooooboboooonog
ooobobobooobobooooboobooboobooobooboooooogoon
oboooooooooooooboog

HEN

oo0O00oOoooo0OooUOoOooXSsoooooooooooooooooo
goobooobooo

gogogoobbboboooobbobobooobooboboboobooooboo
gbogoboobobbooooobobbobbooobo
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Scheme 0O 00 OXSOOOOOOOOOOODOOOODOOOOOODOOO
ooboobobooooOooOoooobOooooobOOOoOobbOboooOOooOn
U0000000 consO0cons0000O00DO0O0O0O0O0O0O00OOODOOO
OO(cons 1 2) 000000000000 consO000O0000ODO0OO0O0ODOO
U000 consJUOOO0O0OD0DOOO0DO0O consJUO0O0OO00O0O0O0OOOOOOO
ogoogo

goboooobooobooboobooboooooobobooo

>cons

#<function cons>

goboboodbOUdset!D0000bOO0oOoOoOLOODLDOODODDOOOO
gobooboobobbobbobooboo

goon

gooobobbooobboobooboobobbooboobbboobooon
gooooboboboobbobobboooooogod

oooOoO0ooXSooooooooooooooooooooooooo
000000 LispOO00000O0DO0ODODODOOXSOOOOOoOooOooooo
gbooooooobbgobbobobboboobooobobobooboo
ood

(define x "abc")
oogo
(define x ’"abc")
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oooboooobooobOob0Oo0oooboooooooo0o0on0O0n quoted OO
U0000000000DbO0O00D00 defineOO00OO0OO0OO0OOOOOOOODO
oooo

(define x (97 98 99))

4.2 00O

gooooooooooo0oboOoooooooo 3ggooooooooon

e OO0
gboogooobobooooobobooboooooooo
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e JOODOOOODO
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define 00000000 O0ODOOODOODOOO

oooobooooooooooo
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4.3 0O0O0OO0O

gooooobooboobobbboooobobboibO 1ambdad OO
oboooooao

(lambda lambda-list form*)

OO0OO0formO0000000O00ODOO0ODO0ODOOOOOOOODOODODOO
ooboboooooooooooooooboboooooooooooboooooan
ooo0ooOooooooooboooon

0000000 lembde-list 000000000 0ODOOCDODODOOODODOO
lambda-list 000000000 DODODOO

(sym* [ . sym ] )

gboooboobooooboouo sym 00000 DOODODOOOO0OODO
goboobobooobooobobooboooboboobobboooon
oooooobooooooboobo0ooooooooooooboooooo
ooooooobooooooog

1.000 “0000000000000C00OO00O0O0O0ODOODODOOO
oboooooooooobobooooooOooObOooboOobooooOoooon
ooboooooooooooooboooboboobbooooooooboobo
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uboobOoboooooooooooooooobooooooooboon
gooooopooooooobboboobbog

2.000 «wpg0ooOOo0o0O0OobOOoDOOOoO0OooODObOOOOOOoboDOon
oOoo0oooboobooboboboobooooobob100000o00o00ad
oooooobbo0oooboooooboooboboobooooOog nOg
obooobOn+:0000000000D0 ;00DO0O0O0OOODOOOOO
ooobooobooboooboobooboooboooooboooobooooo
oooooooooboooooo

gobobooobodooobooooboooobbooooooooobooboo
oobooobooobbooooooobooooboooboooon

gboboogoobooboobobobooOooooooooooobooboooo
gopooooboobobobobobobooooobooobobboooooo
obOooooooooboooooooooooooobobbboooobooooDan
0000000 O0O0O0O0O0O0O0O0oO0UoOoOO“rm* 00000000
“.body O0OODObdy 0000 DODOO0O0OOO0ODOOODOOOOOOODODO
gboopoooboobooboo

form OO0OOOO0OOCOOOOOOOOOOOOO formbOd00OO
000000 form O0ODOOOO0DOOO00OO form 000 body OO
oo0oOoooooog formDODODOOOODOOOOOObody OO
Oooooooo

goboooobooboobobooooobobbboobn

(lambda lambda-list . body)

5 LOoon

(define sym form) [DO0ooO)

form O0000sym 00000000000O0O000O0O0OO form
goboboobobbooobobobooobobbobbOdsettddggg
obobOoooooooooobo synO0000O0D0OOOOOOOO
gbooooooooooboboooboooooo

(define (sym . lambda-list) . body) [DO0O0o0o]

gob0ooooooobooooboonboooon
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(lambda lambda-list . body)

oobOb0OsymO00O00O0O0O0ODOOOOOCOOOOOOOOOO
gooboboboooboobooboobooboooooooo

(define sym (lambda lambda-list . body))

U0 sym O000000O0DO0ODOOOODOODOOODOO0ODODOOO
gobobgoooboooo

(Lload string) [DOoooO)

stimg U0 00000000000 DO00ODODOO0O0ODODO0O0O000
uobooooboobObooooooooooooooooboooo
oooooOoOoooooOooooooo pCcOObOObbOOOOO
oooooooooboogoogooo

(fork sym, sym, string, string, ... string,) (n >1) [DOooO)

00000000000000000000000000 string, O
000000000000 0000000000O000000On
00 string,,. .., string, (0 00 000 0000000000000
0000000000Osym, 0 sym, 0000000000000
0000000000000 00000000000000000
0000000000000 00000000000000000
0000000000000000000XSO0000000 readd
writeJ0 000000000000 000000O00O000

000000000000 LinuxO0 XSOOOOOooood
(trace sym) [DoO0ooo]

sym OO0 00000000 CDOOOOOOOOOO0O00O000D0AO0
oobOoooooooooboboooboooooooboooooobon
gobobooobooobobooooooobooobooobooooboog
sym 000000000000 O0O00D000000 untraceO OO
goooooooooobogd

(untrace sym) [DOoO0o0o]

sym 000000000 OO0OO0OOCOO00O0O00O0000000
gooooobobbob0sym DDOO0OD0O0O000O000O#£00
goon

(last-value) [DOooO)
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(bye) [Doooo]

XSOoOOoooooooorReXoooooooooooooXxsod
0000000000 RuenOO0OOODODOOODO

6 OO

6.1 000

(boolean? obj) [00]

oy OODDOOODOODOOD0OO#®ODOOODOOOO0O0O#£0O
ooooo

(integer? obj) [0O0]

oy DO0DDOODOODOO0O0O# 0000000000 DO#OO
oooo

(null? obj) [O00O]
obj 00 DOD00D0O00# 0000000000 0O# 000000
(pair? obj) [O00O]

oy OO0 DDOO0OO0ODOOCO00O#«0000D0O0O0OD0OO#0O
gooogd

(symbol? obj) [O0O]

oy OO0O0000ODODCODOODOO#O00DODOOODDODD#0O0O
goon

(function? obj) [O00]

obj 0O0DDOODDOODOO00O#« 00000000 0O0ODO#tOO
ogooo
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6.2 0O0OOO

(not obj) [00]
oy O#f 00 00# 00000000 O0O#0D00OO0OO

(and form* ) [0DO000]
OformO0000D0000O0O0OO0ODOOOOOO#f0000 Oand
O0#f00000000 formO0O0#f 0000000000 form
00000d0dformO00000000000O00O0O ODand OO #t
gooooo

(or form* ) [0O000]
OformO0000D0000O00ODOO0DOO0ODOOOOO#f000000O00O
or 00000 # 00D O0DDOODOOO00O00O formOOO#£0
O000O#f000000form 000000000 0O0ODOO0O Oor
o#f 000 oo

6.3 00O

(eq? obj, objy) [00]

obj,; 0 0bjp,b OO0 DOOOODODOO0ODOOO0O#O00000ODOODO
gb# 000000

gooopoOooo0oOoOoOooDOO0U0oOoDOO00oOooDooXSsgooopoooo
ooo

O,#t,#0000000000000000Q0CO
oboooOooobOobOoobObooooooboobooooooo
obobooooooooboobooboobooog
gboobooooobooooooboooooooooo

gobobobboobobooogoooobboobooooooboboboobbon
goodgoooobooooboobobobooooboobbbbbooooo

read-eval-print OO0 000 read0 00000000000 DOOOOOO
gbopooooobooooooobbbooobb0obobo0ddnbicons
ggbboooooobobobooooooboboobobbobooooobo
gobooooboooobooobooooooon
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b z0000000000000000000settdgnooooobDO
obob0o0O0oOoo0o0000 000000set!t000000O0000DOyOOO
oooooono set!t000O0O0O0OD0OO0O0DOOOODODOOOOO yOOOOOO

0000000000000 0 cad 0000 cdrO00000 OO0 Oset-car!
00000 set-cdr! 0000000000000 O0O0O0OO0O0O0O00OO0O0OOODO
O00D00D0000 carl 0000 cdrO00000000DO0O0O0O0O Oset-car!
goobd set-cdr!00000O00O0O0OOOODODOOOOODODODODOODOOO
god

7T uooon

(quote obj) [0OooQg]
OO0 oy OODDODDO (quote 0bj) OO 0pj00000D0OOOOO
(set! sym form) [0DO0O00]

form 000000000 sym 0000000000 OCODODOOform
Ud00Oset!td00O00ooooogo

(lambda lambda-list . body) [0DOooQg]
oooooooooobobOoOoo043000bbooooooooo
(let [name] ((sym form)* ) . body) [0O0OooO]

o000 form 000000 OOO0OO0DOO0 symO0O00000O0DO
form 0000000000000 000O00OO00O0O0O0DObody OO
gobooobbobo0oooooboooboobibletddoooon
ooooooog

let O

(let ((xy formy) ... (z, form,)) . body)
ocoooOooooDoo

((lambda (1 ... z,) . body) formy ... form,)

gooboob nemed OO0 DOD0OODOODOODO0ODO0O01etdOO
Uneme D0 D000D000O0DOOOO0ODOO0OODOOOODOOOOO
obooobOooobOobooooooo

(lambda (21 ... x,) . body)

gdb01letO
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(let name ((z1 formy) ... (x, form,)) . body)
ooooooooooo

(let ((name (lambda (x1 ... x,) . body)))

(name form, ... form,))
(let* ((sym form)* ) . body) [0O000]

OO0 form OOOOOO0O0DODOOO0O0O0O00O00O0 symO00O0
0000000000 0000D0D00000sym O form 0000
00000000 OO00ODOO0O0ODOODOOObdy OOO0OO
gooooobobooboobbdbbDIetxDO000OOoOOO
O00O0sym O form O0O0O0O00D00D0DOO0OD0O0O0O0Olet*xd

(letx O . body)
OO00ooooooogo

(begin . body)
O0000001letxO

(letx ((zy formy) ... (xp form,)) . body)
goooooooboog

(let ((zy formy))
(Letx ((xo formy) ... (xy form,)) . body))

(letrec ((sym form)* ) . body) [0Oooo]

Osym O00000sym 0000000000 OODOODODOOO
OO000oooOoooooooonD ferm 000000 DOODOCOOOOO
obooobooboogsymn 000000 O0OOOCOOODOOOOOO
Ub000000OletrecO0000000O0O0OOO0OODOO

letrec
(letrec ((x1 formy) ... (x, form,)) . body)
ooooobOoooo

(et ((z1 O) ... @y O))

(set! x1 formqy) ... (set! x, form,) . body)
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oobobobooboooooooobooobooobOobooboo
oooooDoooooooOfeorm 00O0D0OOODOCDOOO
oOooobOobOooOoooOOobOOoOoooobOooOooboooooon
gooooobooooboooboboobooobooo

(apply fun obj, ... obj, list) (n>0) [O00O]

0000000 fun OODOOOOOOOOOOCDOOCODODOODO oby,
(1<i<n)0D0000400000000000000 LstO j0O
oobooddn+,;00000000000

(trace-call sym fun list) [00]

oobooooooooooobobobocoooooobooobooon
oobOobOobobooobooboobobOooobooboooooon
gooooo

00000000 fun OO0ODOOOOODOOOODOOODODOLstO
0o0000O0bO000o0ooooooOo«:000000 s00o0o0g
000000000 trace-callOODO0O0O0O0OOOO sym OOO
gooooObOobObobOOoOobooooobooboboodg

8 oo

8.1 0O0O0OO

(begin form* ) [0DO000]
form O0O0000O0DO0DOOOO0OOO formOODO beginODOOO
0000000frmO00000C000000O00OODbegin00O0
OooDoooo

8.2 0O0OOO

(if form, form, [forms]) [0O000]

form, 0000 0O00D00# 0000000 ferm, 000000
OoO0000O0form, D00# 000 form,0000000 OOO
ooooooboooogooo

8.3 Luugon

(catch form . body) [0ooQO]
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form 000000000000 DODO0DOODOODOODOODOOO
000 body 00DDOODOODODOODOODOcatchDOODOOO0O
0000000000000 00D0catchOO0O0O0Oo0ooooogd
000d0oo0dboooOOoOo 100000 throwOO0OOOooooonQ
catch OO OOO0OD0OO0OO0O0O0OO0Othrowd OO0 2000 catch OO
goooooooono

(throw obj,; objy) [0o]

000 oy, ODOOOODOOOODOODOOOOODODODDOOODOOO
D000 catchO0OO0OO0OO0O00O0O0OO0bj,0 catchOOOO0O
00000000 obj; DO0ODODOOO0OOOOOODOODODOODD
oooooooooo

84 U 0OUOO

(sleep int) [B0]

ooooobooooooobboobooboooooboboymt0oonog
0oo0ooOoo 1/lo0000000U0oU0ooooo0o s0o0d 0.5
goOso00 s0O0000DOO0O0ODOODbDDODOOOODOObOODO
oboooooD «mooooboboooobog

(time) [00O]

o0oo0oo0oOol/io0o0o0o0ooOooXSsooooooooooo
RCXOOOOOOOUOOOOODOOOOUOOOOoOooooooooo
XSO0OoOoooooooOoUOUOoUOUOOOtime0OO0OOOO 1300
gboobobooobobooboboobooooooobooboag
Uobbooobooo0bbOo00b00ODn reset-time 1 0 OO
gooooooboobooboboobooboooobooooog

(reset-time) [00]

gobooobooboooooooooboobooooooooon
oobooboooobooooboooooooboooboooooog
goooog

(wait-until form) [0ooQg]

expr 0000000000 0O0O00O0DOODODOformOO000000
gobobooboboobboboboobbooboooooooon

(wait-until (pressed?))
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OO0O000ORCXO PrgmO000000O00C0DODO0OOwait-until
OO0Q0frmO000000D0##00000000D0O0O

(with-watcher ((form form™)* ) . body) [0O0oo]

00000000 00DOO0ODOOOODOO0OO0ODOOC OO body
OO00D00CO000DO0O0O000000D00D0 bedy OOOODOODO
obobooooooobooobooobooooooooooooboooooo

(with-watcher ((event; . handlery)

(event,, . handler,))

. body)

body 000000000 O0O0D0OO000O event00O0O0000O0OO
000000000000 event; 00000000 Obdy0OODODO
000000000 handler, 00000000 handler; 00000
000000000 event;4 00 event, 1000000000000
00000 event; (j>4)00000000000 handler; 000
O Ohandler; 0000 O000hRandler; 0000000000000
0000 handler; 00 000000000000 event00000
0000000000000000000000with-watcher 00O
handler 000 000000000000 OCOOOOOOOOODOO
O0o0o0o0o0oooOo0oOo0ooOooooOooooOooooDO

9 0OoOOgg
9.1 OO
(= int; ... inty) (n>1) [O00O]

U000 mO000000#00000000000# 000000
(< inty ... inty) (n>1) [00]

0000 4nt; (1<i<n)0 it 00000000# 00000
gbooboob#t000000

(<= inty ... inty) (n >1) [00]

0000 4nt; (1<i<n)0 it 000000 # 0000000
goob#00000d

(> inty ... inty) (n>1) [oo]
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0000 4nt; (1<i<n)0 it 0000000# 000000
obooo# 000000
(>= inty ... inty) (n>1) [00]

0000 4nt; (1<i<n)0 int;p 000000# 0000000
obooo#000000

9.2 0JUou
(+ inty ... inty) (n>0) [00O]
oo 0000 bboobboobobo oo

XSOooooooooooooooooooooooooooooo
o00o000 400000ooobo0ooobOoobbOOob0Ooooo
oooooooboooog

(= inty ... inty) (n>1) [00]

l000000oobooooooooboobooooooooooboooo
ooDooO0o0obDO0obbDO01000 mt, 00 0ants, ..., mt, 000
gooogoogo

XSOooooooooooooooooooooooooooooo
o00o000 400000ooobo0ooobOoobbOOob0Ooooo
oooooooboooog
(x inty ... int,) (n >0) [00]

ubboodmOb00000000000000 10004000
XSO0oooooooooooooooooooooooooooo
o00o000 400000ooobo0ooobOoobbOOob0Ooooo
gooobooooogo

mt; 0t 00 0000000000000 000000O000O0O0OO0
020000 000000000000000000O0O0O0OAO
U000O0Oremainder 0000000000000

(remainder int; ints) [00]

ity O st 00000000000 0O0O0O0 2000 4t 0 00O
ooooboooogn

obobo0O0o0o0ooooboon s, 000b0O0b0ooooooa
ooooooono
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int; = (+ (x (/ int; inty) inty) (remainder int; intsy))

gbooobooooobobg sy, 00ogooo

9.3 OO OnO

(logand inty ints) [00]
int1 0 it 00000000000 OCOOOO

(logior inty int2) [OO]
int; 0 i, 00 000000000O0OCOOOO

(logxor inti int2) [0O]
int; 0 it 000000000000 OOOODOOO

(logshl inty int2) [0O]
int; 0 st 00000000000 OOOOODODOOO

(logshr inty int2) [OO]

ity 0 it 0 0000000000000O00000O0

94 OO
(random int) [00]

o000 mt 0000000000 0OO0DOO0OO0OOOOO0

10 OOOod
(cons obj; objy) [00o]

car 00 obj;0cdr 00 obj, OO0 DODODOOOOOOOOOOOOO
ooooo

(car cons) [00O]
cons 0 car0O0 OO0 OO QOgQ

(cdr cons) [Co]
cons 0 cdr OO OO0 QOOOQOO

(set-car! cons obj) [00O]
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cons 0 car0000 oy OO DOODODOODOO obj OO
(set-cdr! cons obj) [O00O]
cons 0 cdr 0000 oy OOODOODOODOODOO obj ODOO
(length list) [o0o]
kst 00DODDOOOOOOOOO
(list-ref list int) [00]

st 0 t—-100000000000000 ymt000000O00O0O
00000000000 0 kst OODODOOOOODOOOODO
ooooooooo

(list obj; ... obj,) (n>0) [00O]
000 n0i00 (1<i<n)0000 oy, 00000000000
goooo

(list* obj, ... obj,) (n>1) [00]

n—100000 ¢,...,c,, 0000000 DO0OO0O0OOOODOO
0000 ¢ 0O card0 obj;Hedr00 ¢, 0000000000 ¢
O0000000 cdr0O0 obj,, 000

00oooDooooooooooooodsooooood
(append listy ... list, obj) (n >0) [00]

OO00D00 oy O0ODOOD st OOODOOOOCODODODODOOO
goooobooooon

O0o0o0ooooooooooooo3sooooooo
(member obj list) [00]

opy OO0ODOODOOOODDODODOODDOOOOODOODDODOO
oooooooOoOoOoooOoooOoooboobooooo#xo0ooooao

obOoooobobOooboooooobooossouononboonon
(assoc obj list) [O0O]

000000000 0ODcar00 oy OOODODOOOOODOOO
gbobooboooobobboboobooboooobooooon
O0# 000000kt 00000DOODODOOODOOCOOOOO
gooooo

obooooobobooOoboooooboo3sounooonon
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(reverse list) [00]

Lst 00D0O0OODOOODOODOOOOODOOO
ogbOoooobobOooboooooooossoonbonboonon

11 O0Od

:stdin [DO0ooO)
:stdout [D0O0oo)
:stderr [D0O0oo)

0000000000 0XSO0000000 read0 writedO OO0
gbobooboboboooobobboobobobo0od:stdinO
gbooooobboooooooboooobgd o :stdout
obo0ob00ooobOoOo0o0oo0obO0o0000gnbog 1000 stdin
oooobobooooooooboobooooooog 2000

(read [int]) [0O]

pCOOODOOOOOCOOOOODODODOOOCOOUDODOUOOODODO
gobbooobobooobbooobooobboobobobobogoo
gogoooo

ooodd 0000000000 :stdin00000000O0O0
OO0 pCOOD0O0O0OODOODOOOOOOOOOOOOOOOO
goo

(read-char [int]) [00]

pCOOOO0OOCOOOOODOOOOOOOUDOOOOOODOOOO
gobboboooooooobboobbobobboooobbon
god

Uooodd 0000000000 :stdin00000000O0O0
OO0 pCOO0O0ODOODODOODOODOODOODOOODOOOO
goo

(read-line [int]) [00O]

pCOOOOOOCCO 1O0O0O0O0OOUOCOCOOOODODOOOOODOOO
obObo0oobooOoooOoobOoobOooobooOoooo1ooon
oboobooobooboboooooooooobbobooogoo
oooooboog
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g0o0o00 mtO0000O00O0O0O0O0O :stdin000000O00O0O0O
000 PCO0ODO0ODOOODODODOOLOODDOOOODOUOOOOOO
goo

(write obj [int]) [00]
obj O PCOODOOUODOOODOOOOODO0y DOOODOO

writeJOOODOOO0OO0O00000O0O0O0O0DO0ODOO0O0DOz0O Owrite
oD z0000000000

O,#t, #£ 00000 “O7, “4t”, “4£’ 0000000
ooool00000000

e JUDODOOOOODOODDOODDLODOOODOD

000 (zy ... zo,) 00%@T ... T’ 0000000000
000 (@) ... Tny . 2) 00%ET ... Ty . 77 00
00000000000000000000z00000 z0
000’ 0000000000000

e 0000 “#<function name>’ 00O 0O “#<function>”’ 000
0000000 Oreme D OOODODOOOO

oooboD0 mt0DO0D0D00000 :stdout 00000000
o000 pCO0O0O0O0U0Q0UOOUOOoOOoOoOoUOOOODOOOOO
ogoon

(write-char int; [int]z) [00]
inty 000000000000 0000O0Ont; OODODOOO0OOOO
(write-char #\a)
0 “a”00ood
(write #\a)

O “7oooogod

Uooodd e 00b0bbDb0ob0bD :stdout 0000 DOO0O0O0
0000 pCO0O0O0O00Q0OO0OOOOOOUOOOODOOOOO
ogoon

(write-string list [int]) [00O]

Lst DO00DOD0ODODOODOODORtOODOOOOOOO0OO
ooobooobobooboobOoboobooooobooobooboooo
OO000O0kstdDODOOOOOOODOOODOO
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(write-string "abc")
0 “abc”00000O
(write "abc")

O “(97 98 99)” 0 0O0ODODO

oobobo0O0 0000000000 :stdout0 0000000
o000 pCO0O0O0O0U0Q0OOUOOoOoOoOoOOOOODOOOOO
oooo

12 RCXOOO

12,1 0g0O0O0O
(play list) [Oo0O]

st 00000000000 0O0O0Gst00O0000OO0OOOOOO
00 (pitch . length) OOODDOO pitch OO0 0DOOO0O :La0
000 :A000000 960 :La80 00 :A800000000000O
O00000009M 00000 :pause0 0 000O00ODODOOO
OOlength 0000000 0ODO0ODOOOORCXOOnLstOOOO
OO0000oDoo00oooooooooooog

oboooboooooboooobooboooboooboboobooooo
o0o00000ooooon0 ooooooo0estODOO0O0C0O0O0
OO0oo0ooooo0O0DbO0O000000 kst O0OD0OO0O0O0O0O0O
oooog

RCXOOOODOOOOOOOOOOoOOoDooDoooooooooo
gbooooooooboooooobob

(playing?) [O0O]

RCXOODOOOOUOODOODO#OODODDOOOOOO#OOODOOO
O0oo0OOoORCXOOOOOOOOUOOODUODOUODODOOODODOO
ooobooooon

:La0, :La#0, ..., :So#8, :La8 [00000]

Uo0obOo0obOooboob playOOODOOOoOOOoOOOOO
oooboooboooooboboobooobooboooo

: basic-note[#]octave
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:La0 :La#0 :Si0
:Dol :Do#1 :Rel :Re#1 :Mil :Fal :Fa#l :Sol :So#1 :Lal :La#l :Sil
:Do2 :Do#2 :Re2 :Re#2 :Mi2 :Fa2 :Fa#2 :So2 :So#2 :La2 :La#2 :Si2
:Do3 :Do#3 :Re3 :Re#3 :Mi3 :Fa3 :Fa#3 :So3 :So#3 :La3 :La#3 :Si3
:Do4 :Do#4 :Red4 :Re#4 :Mi4 :Fad :Fa#4 :So4 :So#4 :Lad :La#4 :Si4
:Do5 :Do#5 :Reb :Re#b :Mib :Fab :Fa#b :Sob5 :So#b :Lab :La#b :Sib
:Do6 :Do#6 :Reb6 :Re#6 :Mi6 :Fa6 :Fa#6 :So6 :So#6 :La6 :La#6 :Si6
:Do7 :Do#7 :Re7 :Re#7 :Mi7 :Fa7 :Fa#7 :So7 :So#7 :La7 :La#7 :Si7
:Do8 :Do#8 :Re8 :Re#8 :Mi8 :Fa8 :Fa#8 :So8 :So#8 :La8

02000000000000010

basic-note O

Do Re Mi Fa So La Si

ob0oooobobooobboobobooooooooboooooooo
gooooobooboooooobo

octave 0000000000 O0DO0O0DOO0O0O0COOOOOODO &0
gobooooboooboobo 20000 booooooobooooboo
goooobdb:rac000 o0 00000 :La0c# 00O 10000
obO0O000:La8000 96000

:AO, :AmO, ..., :GmS8, :A8 [0DOoO0o0Oo]
gdooobboooboub play Db bobboboon
godoobobuooboobobbouooboboog

: basic-note[m]octave
basic-note 0 O

AH C D E F G
ooobooooboboooooooooobooooooboboo
00000 ‘0000000000000 000
octave OO DO0DDOODOOOOOODODDODA@OUOOOODOO &0
000000oooooooo3aoooooboooobooooooo
000000o00boooooo20000000000000oDO

:pause [0DOoo0o]
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:C1
:C2
:C3
:C4
:C5
:C6
:C7
:C8

:AO :AmO :HO

:Cm1 :D1 :Dml1 :E1 :F1 :Fml :G1 :Gml :Al1 :Aml :H1
:Cm2 :D2 :Dm2 :E2 :F2 :Fm2 :G2 :Gm2 :A2 :Am2 :H2
:Cm3 :D3 :Dm3 :E3 :F3 :Fm3 :G3 :Gm3 :A3 :Am3 :H3
:Cm4 :D4 :Dm4 :E4 :F4 :Fm4 :G4 :Gm4 :A4 :Am4 :H4
:Cmb5 :D5 :Dmb :E5 :F5 :Fmb :G5 :Gm5 :A5 :Amb :H5
:Cm6 :D6 :Dm6 :E6 :F6 :Fm6 :G6 :Gm6 :A6 :Am6 :H6
:Cm7 :D7 :Dm7 :E7 :F7 :Fm7 :G7 :Gm7 :A7 :Am7 :H7
:Cm8 :D8 :Dm8 :E8 :F8 :Fm8 :G8 :Gm8 :A8

03 0000000000000 20

goboobbboodplay OO0 D0OD0O0OOO0OOODOOOO
oooooooooooorbon

12.2 OO

RCXOOOOOOOOO View, Prgm, On-Off RunO0 000000 OOO0O
OOViewOOOODDOOOOOOO1OOOODODDODODOOOOOPgmOOOOd
Oo0ooooooooooooooooooooooo

(pressed?) [00]

PgmOOOOO0O0O0DOO0O0DOO# 00000000000 #£
gooooOoDbOoOooOoOOobOOoOoOoDOoboPgmOOOOoDOODO
gooooooooooo

(wait-until (pressed?))

goooboboboooboooboobooobobbobbboooag
U touched?O 0 O OO0ODOOODODOOOODODOO

12,3 LCDOOODOODO

(puts list) [OO]

st 0 LCDOOOOO0O00OO0OO0OORkst 00000OO0ODOOO
ocoobOOo0ooooooooooooooooboooooogoo O
O00OLCODOOO0OODO 5000000000000 00000O st
O000000DOo0 S0000pD0ooobOputsd QOOOO
OoO0O00000b00 LstOO0DOODO0O0O0OODOO

30



(putc int; ints) [00]

LChOoOoooOoOooooooooo0 m,OOOOOOOOOO
gboobobD e 000000000000 O0O00O0 40000
gobbobooboboobooobbobbm 000Qgogg
ogooo

(cls) [0DO]

Lbooooogooooooooooooouoooood

124 OO0O0OOOOO
(1inked?) [00]

RCXOOOOOOOOOOOOOOOUOUOODO#t0OOODODOODO
ooo#t000000

12,5 0OO0OO0on0
(battery) [00]

00o0o0o0oooool/loo00o000o0o0oooooooooo
oooooooooo &s50000o0o0o00o0oo0ooossggoan
OO0ORCXO 60000000 DODOOOOOOOOOOOODOOOO
oooDoodnOod

13 0odnd

13.1 000

O0000ORCXOUOOOOO AODCODODOODOOOOOOOOOXSOooO
gooooboooDbDo0oo0obOOo00o0oOobA0DODOO1oBOODDO 20CODO
o0 s3sgoooooobooooobooooooboo

:a [DoO0ooo]
: [Doooo]
ic [DO0oo0o)

gboboooboooboobboobobbooobogobg:a
OAOOOO:p0BOOODO:cO0 CODOODODOOOODOODODO
ooooooo 10203000
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gooboobobooooooooooobooboobooobo 400bobogo
oooboooboooooon

:off [DOooO)
:forward 00000
:back [00000]
:brake [DO0ooO)

goobooobobooobobooobooobooobobbbooo
:forward 0000 :back 0000000000000 COOOOO
oO0o0ooo0oooooooooooboooboobooooooon
gobbbooobbbbobuooobbboouoobooobbo
J000oooooodb:offU:brake 0 0O0OOOOOOO
U000 :prake 000000000000 OC0ODO0OOOO::0ff0
00000000000000000000000000 (:off)01
(:forward) 2 (:back) 3 (:brake) 0 0O

goobooobobobO2ss0dbddbObOoobbooobobbog
U0 :forwardJ 00 :pack U0 O0O0O00O0O0O0OOOO0OO0ODOOOOOOOO
JOd0O:off 000 :prake 0 00O0OODODO0O0O0OOOOOOOOO0OOO
gooooooono
:max-speed [00000]
goooooooobobboboob 25000
goodboobobbdoooobobobbuoooubobo

(motor int; intsy) [oo]

Oo0o00oD «, 0000000000000 mt,000O0ODOO 20
U0, 00000000000 0O000000000O00000
goboooboobooboooo

(motor :a (motor :c :off))

oob000 ¢, 0010203 0000000000000000
(speed int; inty) [0o0O]

Oo0o00oD «, 0000000000000 mt,000O0ODOO 20
U0, 00000000000 0O000000000O00000
goboooboobooboooo

(speed :a (speed :c :max-speed))

oob000 ¢, 0010203 0000000000000000
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13.2 0000

gbooooobooboooboobuoooboooobbooboooboboon
oooooOobooboobooo

(light-on int) [00]

goboob e 00000o0ooobooooooooooog
o012, 3000000000000 0O000ODOOOOO0O0 LED
ooboooooooobboO«@ooooog

(light-off int) [00]

gobotob w0000 oooooooooobboboogo
ugbod 1,2,300000000000000000O00O0DO0O0DOO0O
LEDODOODOODOOO0ODOmtOODDOOO

00000000000000000000000000 9820000000
ooboooooooooon

:white [0DOoo0o]
:black [DOoO0o0o]

00000 :whiteU :black 0000000000000 OO0O
oobooboogooon

(light int) [00]
gobodd .mt 0000000000 bODbDDbOO0bO0o0bOobDbo
goobboobooooobooboy, 2, 30gpoooogd

13.3 0U0O0od

gboobOoboooboobooobOoobOobobooooboooobobooOoonn
oooooOobooboobooo

(rotation-on int) [00]

gooodd s 0D00bbo0obboboboboboobnogg
godi, 2, 30000b0bobooboboobooooobooon
ooooOobooooooooooooooooooooobooon
o00ooobOo0o0OO0o0o00000000000000 rotation-on
googobooboboobobboboooboboboobbyme0bOobOOd

00000000000000 brickOSOODOO000000DOO 1000 990000 9800
oooooo
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(rotation-off int) [00]

oooboo e 00000ooobooobcoooooboooooo
goobbDy,2,300000000000000m 000 ogng

(rotation int) [O00O]

gooodo 0000000000 000O0000000b00O0
gobogooooooooobooooooby, 2,3000b00ooo
obboooooboobooooooooooboooboooboboonboo
000000000 360/l6000000000O000O00O0OOOO
ooooooOoobbooooboooooooo 2ro0oobOogn
000000120 =270/360 x 160000-12000000000
oooboooboooboobooooboboooboooobooon
goooooo

13.4 00000

gboobOooOobooboboooobobooboOoooboooboobOobooo
gbooboooooooooooon

(temperature int) [00]

ooboobobD mt 0000000000000 0O0000DO00DO O
gbooooooooobooboooooooboooboooobogd, 2,3
oooooooo

13.5 000004

obb0oooooobooooooOobOboooooooooooobonbo
oooooobooooooooooo

(touched? int) [00]

Uoobod e 0000000000000 00000000A0
#t00000000000#00000000000001,2,30
gooooooooboobbboooboooobooboolooooboooo
goobooooobboobbobooboobobon

(wait-until (touched? 1))

0000 pressed?0 000000 ODODOOODOOOOOpressed?
OO0PgmOOO00O00O0O0DODOOOOOODDODOOO
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13.6 00O

0000000000000 00000000 motord speed 0000 O
goobo0oOobOpert DO O0OO0ODOOODODOODOODOO

(motor port :forward) OO 0O (motor port :back).
oooooooooooon
(motor port :off) OO O (motor port :brake).

OO0O0OOOspeed0 00000000 OCDOODOOOODOOODODOOOOODOOO
000000 bOoOo0O0O0O0b0O0b0000o00b000000Dn :max-speed
oogd
gooooooobooooobooogoboooobooooooooog
odoooooobobooobooboooooboobooooOooooooon

14 0OOO4O4

XSOoooooooooooooooooooooooooooooooogoo
OO0OORCXOO RAMOOOODOOOUOOOODUODOODDODOOODOOOO
Oo0000o0oo00oodooOo XSoooooooooooooooood
oooooooooboobooooboooooooolrgooooobooo
gooioogooo0ooobobooooobobooooobooboooo
obb0oooobOooOooooobobooooboobobOoooboboOooboooon
ogood

gogoooobbooboboooobbobooboobooboobo
gooooXSooogooooooooooooOoooooooooooooog
XSoooooooooooooooooooooooooooooooooo
gooooobobooobobbooooooboobbooboboobon
goobobobooboooooboooooboboooobbooboooboobn
goo0doOoOoooOoOoooooooooXxsooooooooooooooo
oobooooboooobooboooooboboobooobOOoobooobooOooonn
gbooooooboobooobbbobobboboboboboobooooo
gbogbooobobobbobbogcgoboobbooobOooboog
oboooooo

O0000o0oOoooo0oooooRCXOoOoOoooooooooooooo
oo00o0o0oooOoooDooodo0ooooO0ooooooooooDooooXxsg
0000000000000 000XSO “neap full”?00000D0OO0OOO
OooopoQoooOoOoOoOoOOoOoOOO0OUOOOUOOOOOoOXSOooooo
oboobooooobooboooooobooooooooooboobooon
goboboobooboooooooboooo
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(ge) [OO]

oooboboooooooobooooobooboobobobooon
ooooobpoooo

HEN

XSOooooooooooooooooIPAOODOODDODODOOOOOOOO
000ooO0oooPMOOOOOOOOUOUOOUOOOOOODOOOOOOO
00000000 O00Franz 00 Sheng-Chuan WuOOODOOOOOOOOO
goobbobboooooobbobbbobbooobobbuooobougo
gbobbboooobbooooobbuboouooooo
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0 0O

718

06

* 23

+ 23

-23

/23

:A0 29

:A8 29

:Am0 29
:Gm8 29
:La0 28
:La8 28
:La#0 28
:So#8 28

:a 3l

:b 31

:back 32
:black 33
:brake 32
:c 31
:forward 32
:max-speed 32
:most-negative-integer 5
:most-positive-integer 5
:off 32
:stderr 26
:stdin 26
:stdout 26
:white 33
<22

<= 22

=22

> 22

>= 23

#f 5

#t 5

37

#\newline 8
#\page 8
#\return 8
#\space 8
#\tab 8

and 17
append 25
apply 20
assoc 25
battery 31
begin 20
boolean? 16
bye 16

car 24

catch 20

cdr 24

cls 31

cons 24
define 14
eq? 17

fork 15
function? 16
gc 36

if 20
integer? 16
lambda 7, 13, 14, 18
last-value 15
length 25
let 18

let* 19
letrec 19
light 33
light-off 33
light-on 33
linked? 31
list 25



list* 25
list-ref 25
load 15
logand 24
logior 24
logshl 24
logshr 24
logxor 24
member 25
motor 32

not 17

null? 16

or 17

pair? 16
play 28
playing? 28
pressed? 30
putc 31

puts 30

quote 18
random 24
read 26
read-char 26
read-line 26
remainder 23
reset-time 21
reverse 26
rotation 34
rotation-off 34
rotation-on 33
set! 18
set-car! 24
set-cdr! 25
sleep 21
speed 32
symbol? 16
temperature 34

throw 21

38

time 21
touched? 34
trace 15
trace-call 20
untrace 15
wait-until 21
with-watcher 22
write 27
write-char 27

write-string 27



XSOoOoonOo (or form™*)

(not obj)
XSOoooooooooooooo
00000000000000000 e OU
000000000 000000 (let [sym] ((sym form)*) form*)

(let* ((sym form)*) form*)

Xt ooooo X (letrec ((sym form)*) form*)

Xt 10000 X

{Xq]--Xn}: X10 X,,00 e 00D
oo (boolean? obj)
[X]:0DOOOO X (integer? obj)

(null? obj)
(pair? obj)
(symbol? obj)

(function? obj)

gobbooobooobboboon
oooopoo‘y’oboooogoooo
goooooboobobooooooon

Lisp00000D ° oh
(eq? obj obj)
e 0DODODO (< intt)
(define sym form) ¢ int*)
(define (sym sym* [. syml) (= int™)
form™*) (>= intt)
(load string) (<= intt)
(trace sym)
(untrace sym) ¢ obod
(bye) (+ int*)
(- int int*)
e J0O0O0OODODO (x int*)
(&te obj) (/ int int)

]
(set! sym form) (remainder int int)

(lambda (sym* [. syml) form*) (Logand int int)
e 00O (logior int int)

(begin form*) (logxor int int)
(logshl int int)

(logshr int int)

(apply fun obj* list)

(trace-call sym fun list)
(if form form [forml) (random int)
(catch form form™*)

(throw obj obj)

e JOODODO
(car cons)

e 00O (cdr cons)
(and form*) (cons obj obj)



(set-car! cons obj) e OO0

(set-cdr! cons obj) (light-on {1|2|3})

(1ist obj*) (light-off {1]2|3})

(list* obj* obj) (light {1]2|3})

(list-ref list int) T ; 00 0(:black)d 98(:white)

(append list* obj)
PP i) 1 e 00000

(rotation-on {1|2|3})

(rotation-off {1|2|3})

(rotation {1|2|3})
000 360/16 0

(assoc obj a-list) t
(member obj list) T
(length list)

(reverse list) T

o IO

(read [int]) * JHbbd
(read—char [int]) (temperature {1/2|3})
(read-line [int]) oooon
(write obj [int]) e JODODOODO
(write-char char [int]) (touched? {1]2|3})
(write-string string [int])
o 100
e 000D (motor {:a|:b|:c}
(gc) {:off|:forward|:back|:brake})
(speed {:a|:b|:c} speed)
XSsOoooood ; 0 < speed < 255 (:max-speed)
e 1OODOO e JOOOO
(last-value) (play ((pitch . length)* ))
(fork sym sym string™) cpitch00D0O00DOOO
; Linux 0O 0O (playing?)
e 00O e PrgmO 00O
(sleep int) ; 000 1/100 (pressed?)

(wait-until form)

(with-watcher ((form form*)*)

e LCDOOOOOO

form™®) (puts string)
(putc char column)
e UOOOOODODO ;0 < column <4 (00)
(time) ; oo 1/10 ooo (cls)
(reset-time)
o OO
e JOODOOODOOO (battery) ; 000 1/10000

(1linked?)



ggooobodd

e JOOODO

:stdin, :stdout, :stderr

e 00000 pitchO
:AO, :AmO, :HO, :C1, :Cm1, :D1,
:Dm1, :E1, :F1, :Fm1, :G1, :Gm1,
:A1 :A8

g e eey

:La0, :La#0, :S3i0, :Do1l, :Do#1,

:Rel, :Re#1, :Mil, :Fal, :Fa#1,
:So01, :So#1, :Lal, ..., :La8
:pause

e [0

:most-positive-integer

:most-negative-integer



