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O000o000oOoOoU00oo0oogoooOoooooooo
oooooo0oO0oooOooooooooooooooog
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Scheme 0000000000 OOODODOODDOOODOO
000000000 o0Do0oo0oooDooooan
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(lambda <O 0O 0O 0>
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o 00D OO0OUOOOOODODDOODODOOOO<TODO>
gbooboboobobooboboooobobooboon
Or7o0o0o00obOo0ooooO<xo>0o0o0o0oooon
O<g0o0d>0000000000000000000
gbooboboobooobobobooobooboobanon
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(if <O> <O000> <0O0d»>)
(if <O> <00 0O>)

(cond <cond O >*)
(cond <cond O >* (else <O O O>))

(case <O>
<case 0>7)
(case <O>
<case 0 >*
(else <O 0O0O>))

(and <O>* <QO0>)
(or <O>* <O O0O>)

(let KOODOO>*) <OOOO>

(let <O 0> (kOODO0O>*) <O000O>)
(let* (kOOODO>* <OO0O0O>)
(letrec (kO ODOO>*) <OO0O0O>)

(let-syntax (<00 00>*%) <O O000>)
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(letrec-syntax (<000 0O>*) <0 O00O>)
(begin <O 00>)

(do (kOO DOODO>*
OoOooO><god»>)
<0 >*)

goo

<cond 0> — (OO0O> <OO00O>)
<case > — ((kOOO>*) <O DOO>)

<J00do0> — <OgOo>* <gog»>
<000> — <O>* <g0OoO»>

e U0 condDUIODODODOODODODO (kO1> => <0O9>)
Jobobobo0obDbo0obuodb<.>»buubobbo
00000 (D0O0)00o0oo0oO0ooOoooooooo
<O ,>»00000000000000

oooooooDbobOOoObOOO0OO00000o000ooooo
UD0apply OO0 call-with-current-continuation [
O000000000Ocall-with-values OOOOO0O00ODO
Coo0o0oo0oooo0oo0o0ooooooooooooooon
O00Oeval UOOOOOO0DOOOOO0DODO eval OOOO
oooooooodooooooooooooooooon

gooobooobooDb £f0h0o0b0obb0obbdgh 0O
ggbobobooobbboodxgobobbooobooo
gboboobOoobooooboboooboooboo

(lambda ()
(if (g)
(et ((x (1))
x)
(and (g) (£))))

0. 0000000 n000000O0O0OO000DOOOODODODOO
ooooboooooobooooobooooobooooboooo
oobOoOoOoOoooobooboOobbOOOO0bOObO0O0Od1etod
hO0O000DO0O0O0OO0O0O0U0O0OUO0ODOOGMGODOOOOO
o0o0000oooO0b00ooD0bo0ooDOoO0boOoDboOnO 1et
0000000000000000D00O0oDO0oOO0n)

4. U

00000000 (primitive expression type) 000000
(derived expression type) D 0 0000000000000
godoooooooooooooubooooooooooo
obogoboobbooobbodbbOdld quasiquote
oooodooooooooooobooboobooooo
oooor30b00000oonon

4.1. 0J0O0OO

4.1.1. 0O00O0O

<O0d> gd

00000 (3.10)00000000ooooooooo
gbooobobobobooboboboobobobon
gbobogodoboobobonooobobooboaba

(define x 28)
bd —> 28

4.1.2. 0O0O0O0O0O

(quote <O 0 0>) oo
<pgod»> g
<00> o0

(quote <O 00> O <OO0O>00000000<000O>
0 Scheme 00000000000 OOOOOOOO (3.3
000)D000000000000 Scheme 0OO0OOO
oooobooooogd

(quote a) — a
(quote #(a b ¢)) = #(a b c)
(quote (+ 1 2)) = (+12)

(quote <O 00> O <«O000>000000000DOC
uoboobooooboboooooobo

’a = a

"#(a b ¢) = #(a b c)
>0 = O
(+12) = (+12)

> (quote a) —> (quote a)
’la — (quote a)

oooooooooooboOoboobooDboOObObODO bo
0000”’00000000000000 (quote) 000D
ooood

’"abc"
"abc"
7145932
145932
‘H#t

#t

"abc"
"abc"
145932
145932
#t

#t

FEELLY

34000000000000 (DOD0ODOODUOOOO0)O0O
set-car! [0 string-set! OO0 0O0O0O0O0OOOODOOO
ooooooooooooboooo



4.1.3. 00O4OgoO0Od

<OOoO><ooogoq> .. g

goobOooobooboooooooobooooooon
obooooobooooobooobooooooooboooon
00000000000oU0oooooooooooo (O
000000)000000000o0oUoOoUoOoUoOn
goooboobooooboboboooooboo

(+ 3 4) — 7
((if #f + %) 3 4) = 12

boboooboobooboooboboooooboobooon
gobodoooobobbooobbooobooooobooon +
Ux0000000000000 lambdaOODODOOODODO
0000O0000o (414000)0

0000000000000 000000 (640 values
O0)Ovalues 0000000000 OOODOUOOOOOO
Uboboboboi0oobobOobbaepply UOOO0ODOODO
ooobooOoooooobobooooooboooboogoon
OO0 (D0oU0D0)00oU0o0oooooOoooooo

ugboobuoobogobobobooboaoboan

O:. OO0 LispO000000O0OOCOOOO0O0ODOOOCOOO
ubooooboooobobooboooboobobOoOooOoobOobooboooo
ooo

0. oboboooooobooooooooboooooooaoon
oooooooooooobOobooooooooooooboDbooo
ooooooooooboooooooooooooooooobooOono
ooooooooooooooooooooooooooooon

O: 000 LispO0OD0OO0OCOODOOOOOO OOOO0O
O0000O0Scheme O0O0O0O0OO0OOOOOOOOOODOOOOO
oooooboobooboooooooooooooooooooo

4.1.4. 00OO

(lambda <O 000> <O 0O>) o0

gd:<0ogb>obbooooopbbooooooboobo
<OO>gobobooboobooboboo

O0:lambda00000000000D00Olambda 0000
ooooOoooboboooooooooboooooooon
gboooboooboobooooobooooboooon
dbb000lambdaO00OOOOODOOOOOOOCOOCOODO
obooooboobooobooboooboboooboooooo
obobooboobooooboobooobooboooooon
lambda OO0 000000000000 OOO0OOOOOO
000000000000 0O00O0 (Doooooooo)
0000000000000 (oooooooo)ooo
gooooboo

(lambda (x) (+ x x))
((lambda (x) (+ x x)) 4)

= 000000
— 8

(define reverse-subtract
(lambda (x y) (- y x)))

(reverse-subtract 7 10) = 3
(define add4
(let ((x 4))
(lambda (y) (+ x y))))
(add4 6) — 10

<0goo>0gboobgobobogn

e <kOO,> ...):0000D0C0O0OODODOOODODODO
boboboobooobobobooboooboobaon
ooooboooogoooo

e <> UJOO0ODODDOOODDOOOODLDOOO
gbobboooobobooobobooaboboooood
obOobOooobooobobooocoooobooobooon
<00>0000000000

e (kOOy> ... <O0,>.<00,4>»): 0000000
Ooo0odooooobooooooooooooon
000 nO0000O00O00OO0OO00 nOOOOOO
goooooooooooo (DDD 1000000
0000O0)oo0o0ooo0oUoooOoUooooooo
O0o00o00o0oo0ooobooooooooobooon
O0o00oboooooooboooooooooooon
Ogo0ooo0ooooooooooooo

000 <Od00>0<<0000>00000000000ao
oood

((lambda x x) 3 4 5 6) = (345 6)
((lambda (x y . z) =z)
345 86) = (5 6)

O000000 eqv? 0 eq?v OODOOOOOODOOODOO
lambda 000000000000 ODOOODOOOOO (OO
000)0000000000000oU0oO (6.1000)0

4.1.5. OO0
(if <O0O0> <O00> <00gd»>) oo
(if <O0O00> <000>) oo

O0:<000>0<000>0<000>000000000

ob.-if000b00o00oobboo0ooboobo <«gbo>0oo0n
00000000o00Uo (6.3.1000)000000000
<000>00000000 (Oo0DoooooOo)ooo
00000000000 <000>00000000 (0O
0000000)000000000 <0o0o>00000
goboobOo<<gooo>bogooooboobooboon
gooobooon

(if (> 3 2) ’yes ’no) —> yes
(if (> 2 3) ’yes ’no) = no
(if > 3 2)

(- 32)

(+ 32) = 1
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4.1.6. O 0O

(set! <O 0> <O>) 00

<O>000000<00>b00b0b0bo0oo0obogooo
gbobogbooboda<bod>0 sett dboooooooooo
obobooo0Oooooooobooooooooooooooon
O0set! OOOO0OO0OOO0OODOOOO

(define x 2)

(+ x 1) = 3

(set! x 4) = 000

(+ x 1) — 5
4.2. O00O0O0O

oobooooboboooboOo43b0b00ob0bo0oogoooo
goooboooooooogr3oobobooooobooon
oboooobooboooooboooooboobobooon
gbooobooboooboobooooooboo

4.2.1. 00OO

(cond <0 > <Oo> ...) goooooo

O0:0 «<O0>00000000000
&Ooos> <dq> ...)

b0 <gboo>0000o0obo0obooboobo<g>on
gooooood

Ogos> = <d>)
000 <O>0 “lsed0” 0000O000O0O00O0O0OOOO
(else <0 1> <0 9> ...).

OO0:cond 000000 <«O>0 <000>00000000
OO0 (6.3.1000)00000000O0O00O0OOOOOO
O00000000O0oO0o0oO<<xO0o0oo0o>0000000000
0000 <O0>00000 <«xO0>000000000000
0<0>0000 <0>0 (D0ooooooo)ooood
0Ocond0000 (0ODOOOOUODOO)0O00OOOOOO
000000000 <«xO>0 <«00o0>00000 <0o>0
00dooO<Ooo0d>000000oooooooooon
000 <«O>0 ==0000000000000000 <d»>
Jdo0o0ddooddoDo0doDoooDoOoooooooaon
O0o00ooooobooboobooo <<xaobo>00000000
0000000000 O000o000O (Dooooood
0)00 cond00O0O00OO0O0OO0OOOOOOOO<OOO>
000000000000 Oelse00000O0O0OOOOO
0000000000 Oelse0 0000000 <O>000
0000000000 (0o0oooUuoUoo)0ooooooo

(cond ((> 3 2) ’greater)
((< 3 2) ’less))

(cond ((> 3 3) ’greater)
((< 3 3) ’less)
(else ’equal)) —> equal

(cond ((assv ’b ’((a 1) (b 2))) => cadr)
(else #£f)) == 2

—> greater

(case <O 0> <O 1> <O9> ...) ooooooa

ub:<00>00000000000 <O>000000
oooogo

(<Oooo>

ooboO<goo>0ob0bobo0ooboobbbooobobooon
oooo<oooO>Oobooooobobooooooooooo
OO0 <0O>0 “lse0” 00000D0DDODDDODODDDD

(else <0 1> <Oo> ...).

Ub:case U00O0O0OOO0O0ODOOOO<OO>0000
00000000 <«0b0OO0>000000000 <0oOo>0
0000000000 <000>0 (eqvz0000)00O0
00 (6.1000)00000 <O>00000000000
000000000 «0>000000 (Cooooooo
0)000 case 00 (0DDOO0ODOODOD)0O0O0OOO
goboboobo <«0oo>00bobgoboob <xboo>0on
O0OO0COQOQelseCOOOOOOOOODOODODODODODOO
0 (D00000000)000 case 00 (DOOOOO
000)00000000000 case0000O0OOOOO
oo

(case (x 2 3)
((2 35 7) ’prime)
((1 4 6 89) ’composite)) —
(case (car ’(c d))
((a) ’a)
((®) b))
(case (car ’(c d))
((a e i o u) ’vowel)
((w y) ’semivowel)
(else ’consonant))

) <[|1> <D2> ),

composite

= [0o0d

—> consonant

(and <O 001> ...) oboooooao

0 <000>000000000000000 (6.3.100
0)000o00o00o0o0oo0ooOooUooooUoooo
gbogbgoboobgobobboobbobboaoboa
ooboooobOoobooobooboooobooono # 00
ooog

(and (=2 2) (> 2 1))
(and (= 2 2) (< 2 1))

#t
#£

HEE

(and 1 2 ’c ’(f g)) (f g)
(and) #t
(or <OO0O> ...) ooooooa

0 <000>000000000000000 (6.3.100
0)0000000000000o0oUoOUOooUoOoOo
gbogbogoboobgobobboobbobboaoboa
oobOooooOoobooobooboooobooono #£ 00
ooog

(or (=22) (> 21))

(or (=2 2) (<x21))

(or #f #f #f)

(or (memq ’b ’(a b c))
/ 3 0))

#t
#t
#f

Iy

(b ¢)



4.2.2. J0OO0O0OO4aoOood

000000000000 let, let*, letrec OO Scheme
O Algol60 000000DO0OD0O0OODOOOOODOOO
O00000000o00oooooooooooooooo
O000000000000let00000000O0OO0OO
00000000000 O1letx 000000000000
Od00ddooobdodnd letrec0ogooooooo
gooooooooobobboobbooooooooooo
oooooooooo

(let <O O0O> <O O>)
O0:.<000>00000000000
(<O0O:> <0001») ...),

ooboO0d<xoob0>00b0ooooo <«x0co>00bogoon
oobooOooooooooboooooboooobooooon
U<oo>0000boooooboooooan

O0:0«<000>000000000 (DOUDOOOOO
0)OdO0O0o0000o000oo0oooooooooooo
b0 <«gb>0ob0o0oobooboobooobooboon
<00>0000000000<00>000000 (OO
000000)0oO0oOoooo<Oo>0ooooo <go»>
oooooooono

uboogogn

(let ((x 2) (y 3))

*x x ) = 6
(let ((x 2) (y 3))
(et ((x 7)
(z (+x )
(* z x))) = 35
424000000 1let0O0DOO
(let* <O ODO> <O 0O>) ooooogo

O0:.<000>00000000000
(O0O:> <0001») ...),
00 <O00>0doooobooooooobooooa

UO0:1letxU let 00O0O0OO0OOO0O0OOOODOOODOOODO
oo0o00o0o0oooOo «OoO><god>» 0oooooo
U0 letx 00000000 O0DOODODOODOOOOOOO
gboboobooboboboooobooboboboon
oood

(let ((x 2) (y 3))
(letx ((x 7)
(z (+x )
(x z x))) = 70

(letrec <O 0O O> <O0O>)
00:<000>000000000000
(kO0O:> <0001») ...),

googogon

4. 0 11

oo <bo>000000000000000DbO00000O
O000O0oO0o0ooOoobooOOo <«oo>0oboboogoooooo
gooooao

o bDoobOobOooboobooobooooooboao
goO>0000000000000000C0CO000000
<000>0 (000000000)000oooo <00»>
000000000 <0o0O0>000bbo0oooogoon
gob0oOoooOodooboog <xod>boo0obogogo
<00>000000 (DODOoO0OU00oOO0)0OOooooOo
<00>000000 letrecd0O000O0O0OO0OO0O0OODOO
oobooboobooooboooboooobooobooooo

(letrec ((even?
(lambda (n)
(if (zero? n)
#t
(0dd? (- n 1)))))
(odd?
(lambda (n)
(if (zero? n)
#f
(even? (- n 1))))))
(even? 88))
— #t

letrec0U0O0OOOOOOOOO0OOO0OO0O0 <gOO0O>00
oo<oo>00000b000o0o0o0boooooooon
goobooOooobooooboooobobooooobooboooo
00000000000 00O0000000Scheme OO0
Uboboooooboboboobbo0obObOd letrec
gboboob<gob>0000 1ambda 0O OOOOOO
gbogoobogooabod

4.2.3. 00O

googooood

O<O>0bgbooboboobobobobg <o>0o
(00000O0O0oO0O0)0o0O0ooOO0o0o0oooooooOn
oooobooooobooboooooboooooan

(begin <[ 1> <0 2> )

(define x 0)

(begin (set! x 5)

(+ x 1)) = 6

(begin (display "4 plus 1 equals ")
(display (+ 4 1))) = 000
OO0 4 plus 1 equals 5 OOO0OO0

4.2.4. 00O

(do (KODO:><O000:><O0000:>» OOO0OOOO0O
)
Oooo> <d> ...)
<ggog> ...)
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doODOODOODOODOODOODOODOOOODOODOO
goboOoobOoooboooooooooooooooon
gooboooobooooobooooooobooboooon
00000000000 <xO>000000000

do00OOODOOODOOOOODO<OODO>00 (DOODO
00000)000000 «00>000000000000
O<«gdoo>00bdbog <«go>gbgbogoboboo
ooooboooono

ooboOo00obOO0Od <xboOo>0O00obbooooooboon
0000000 (63.1000)00000000000O0
U<booo>0b0oboooboog <cobo>boon
0000000000000 <xgo>00oooooooon
o0 <«good>ouoobbo <«gd>bobbooooog
oboooboooooooon

U0 <0oo>000000000000000 <o>00
0000000000000 <0>0 (Doooooooo)
booooooobo <0>000000000 ae0O0ODO
ooooooo

<0O0>000000000 <x000>000 doODOODOO
U0do U0OOOODOODODODOO <OUO>00ddoonbon
ooooboooono

<0000> 000000000000 oOoDoOoDoon
kO0O><000> 0000 kO0O><O000> <00>)
ooodooonooooon

(do ((vec (make-vector 5))
G0 (+i1))
((= i 5) vec)

(vector-set! vec i i)) — #(0 1 2 3 4)

(let ((x (1 357 9)))
(do ((x x (cdr x))
(sum 0 (+ sum (car x))))
((null? x) sum))) — 25

(let <O0O> <O 0O0O> <O0O>) ooooooo

“O000 let” 0 let O00O00OO0OO0OOODOOOO do
goobooooboooooboooobooboooooooon
gbobooobobooboooboooooobooboooo
Ubd0 letd0o00obOobOOonbOO<kOO>0 <gdOd>00
oboobobobobobo <<go>bobobobuoboo
oobo0oobobOoobOoobooboooonD <ago>000
gbooobooooboooobooboobo<go>on
gbooobooogobooon

(let loop ((numbers ’(3 -2 1 6 -5))
(nonneg ()
(neg 20))
(cond ((null? numbers) (list nonneg neg))
((>= (car numbers) 0)
(loop (cdr numbers)
(cons (car numbers) nonneg)
neg))
((< (car numbers) 0)
(loop (cdr numbers)

nonneg
(cons (car numbers) neg)))))

= ((613) (-5 -2))

4.2.5. 00O0O0O

(delay <O >) ooooooo

delay 000000000 OOOO (lazy evaluation) OO
O callbyneed 00O O0D0O0O0D0OO0DOO forceOQdOO
00000 (delay <O>) 00O (promise) 00 O00O0
godoobbbooobbbbbboooooooooooboo
<0>00000000000000000 (force OO
0000)00000000oUooooooooooo <o»>
oooobooooood

delay 000000000 OOODO forceOOO (640)
ooog

4.2.6. 00O
(quasiquote <qqU OO OO O>) oo
<xqqOOOODOO> oo

“O0ooboooo”b OOD «ooo"oobobboboooog
ooobOoooboooboboboooooooooooooo
gooboboooobooooboooobobooooobooboooo
gboooobgbobooobobd <xqqbobogoos>
ooooboobobobooobod-<xqqOooogo>go
oobobO0o0 '<xqq000000>00000000000
O0OooooooOoO0oOoono<<xqqbOoboobo>ogogon
0000000000 000O00O0000oO (“unquote”
00) 000000000000 oU0ooooUooooo
00000000000 000o0oo0oooU () oooO
oboboooboobooooboboooboboooon
ooooooooooooooooooD «sooooOoroo
oobo0oooo boo-ob0ooob-0 bogooooo
ooobobo-oboooobooboboooooboboon
<qqUOOooboO>gobo0oobobobooooboo

T(list ,(+ 1 2) 4) = (list 3 4)
(let ((name ’a)) ~(list ,name ’,name))
= (1list a (quote a))
“(a ,(+12) ,0(map abs ’(4 -5 6)) b)
— (a3456Dh)
“(( foo ,(- 10 3)) ,@(cdr ’(c)) .
= ((foo 7) . coms)
“#(10 5 ,(sqrt 4) ,@(map sqrt ’(16 9)) 8)
—> #(10 52 4 3 8)

,(car ’(cons)))

bobooobooooboobooboboooooboo
UbooboobooboobOoboibd unquote DODOO
gboooobogobobdobooooobboboobooon
Oob0oo0o0dbOOuwquote DOOOOOOOOOOODOO 1
googoo



“(a (b ,(+12)
= (a (b ,(+12)
(let ((namel ’x)
(name2 ’y))
“(a (b ,,namel ,’,name2 d) e))
= (a (b ,x ,’y d) e)

,(foo ,(+ 1 3) d) e) f)
,(foo 4 d) e) £f)

qqOO0O0000> 0 (quasiquote <qqU O 0O0O00O>)
ooO00ODOOO0oooOoOoooooDboOg,<O»>0 (unquote
<O0>) 0000000,e<d> O (unquote-splicing
<O>) 000000000000 0000000 car OO
0o0o0o00ooooob witeOOoooooooooo
goooooooooboon

(quasiquote (list (unquote (+ 1 2)) 4))
= (list 3 4)
’(quasiquote (list (unquote (+ 1 2)) 4))
= " (list ,(+ 1 2) 4)
i.e., (quasiquote (list (unquote (+ 1 2)) 4))

000000 quasiquote, unquote, unquote-splicing
ocobO0000oooobO0oooooDbDbO0oooo
<gqqO000000>000000000O0bOOoOoDOOoOg
cooooooooooooooooooo

4.3. 00O

Scheme 000000000 ODODOOCOOCOOOOOOOO
00000000000000 (macro) 0000 OOOO
gboboobobooboobooooonoo

Ooooo><oods> ...

oob<xooboobo>0o0ooooooboboooooboooon
oboooOooboboooooboboooonbo ooooon
00oDo00Do0O0<gbDOo>0000oooooooon
gooooo

00000000000000000000000g (use)
gobobOooooooobooooooobooooobooooon
gooboooobooooobooooooboobooboooon
000 (transformer) D000

obooobOobooooobooooooon

e JO0ODOODOOOOOOOOODODOOOOODOO
boboboboooboboboooboboboob
obobOoooobooboobooboboobooboooo
ooooboooo

e JO00IO0OODOODOOOODOOOODOO

goobb0OoooobbooooocoboOooooooobooo
gbooobOobooooooboboooooboobooo o
oooooooooooooooooooooo «gog”
(hygienic) 00 “000007 (referentially transparent) O
OO0000000 Scheme OOOOO0OOOOODOOODO
O [14,15,2,7,900000

4. 0 13

e 100000000000D (00D0D0000000)
0000000000000000000000000
0000000000000000000000000
00000000000000000000 define O
000000000000000000000000
0000000 (5.2000)0

e JDOOOOOOOOODODODOOODLDODOOO
gobboooboboobobbooooobobooooog
gobbooooobooboooobboboooooood
ooooboooobooboooooooon

4.3.1. 00000000 OobOOoOocOoobOOoooon

let-syntax U letrec-syntax U Ulet U letrec U0 U
oooo0oOoooooooooooooboooooooon
oobOobooooobOobooooooooboooooon
gooobooooooooooooos3unood

(let-syntax <O 0O 0O> <O 0O>) oo

O0:<000>00000000000
(<O000O0O0O><O0Ooooo») ...

0O <«gooobO>ooooboogb <ooooo»> 0O
syntax-rules UOOOO0O0O0OO0OO0<O0O0>000000
gobobooobobobooooboooboboboooooboog
gboogd<gboodao>oouoboobogboababan
oono

O0: let-syntax U OO O0OD0O0O0DOOODOOOOO
obooooboboboobooobooo<boo>boboooooo
oboooobooobooooboobo <xboboo>goon
bobOooooobooboooobooooobooboooo
<00000>0000 <g0>000000000

(let-syntax ((when (syntax-rules ()
((when test stmtl stmt2 ...)
(if test
(begin stmtl
stmt2 ...))))))
(let ((if #t))
(when if (set! if ’now))
if)) —> now
(let ((x ’outer))
(let-syntax ((m (syntax-rules () ((m) x))))
(let ((x ’inner))
(m))))

—> outer

(letrec-syntax <O 00> <O 0>) oo

Ub: let-syntax DU O OQOOO

U0: letrec-syntax U0 O 0O00O00OO0O0O0OOOOOO
coobhooooooooooooo<oo>ooooooon
Oo0ooobocooobOOobOooonO <coooo>o0on
Ooboooooooooooboooooooooooonon
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{gO00oO0O>00000<0b0>0D00000 <0dOo>0O
0000000000 0O0Db0O000OO letrec-syntax [
ooooooooooooooooboooo

(letrec-syntax
((my-or (syntax-rules ()
((my-or) #f£)
((my-or e) e)
((my-or el e2 ...)
(let ((temp el))
(if temp
temp
(my-or e2 ...)))))))
(let ((x #f)
y 7)
(temp 8)
(let 0dd?)
(if even?))
(my-or x
(let temp)
(if y)
) == 7

4.3.2. 00OOO0Od

<00Oood>poboboboooogo

(syntax-rules <O 0O0O00O0> <OOO0O> ...)

gd.<booboo>boooboooboooo <booos>
gboooboooobooo

OD0OO0OO><O000ogoos)

<bgoo>gobodabo <«<gogbodg>booboabobgdabood
oooobooobuoobobo <«gbooo>gooboo

goo<gooOob>ooobobbboooooooobboood

«Ooogd> ...

OD0OO0OO»><gOoods> ... . <0O0Ooo»

OooOoO> ... <k000d><00oo»»
#OOOO> ...)
#kO0000> ... <O00O00O><O0000>)

gobobobooooboboooooooobbooooboobo
oo

«Ooo> ...
O0O><00> ... . <0O00000>)
#O00> ...)

UbO0 <«gb0>00b00<«googboo>>gboboobob
o <ggbodg>bogobgdabobo<bogo>aoo
0 “..”000 (00000000000 OOO0OOO0
O000oO00oooooooo)o

O0:syntax-rules 0000000000 ODOOOO
goo0oo0ooOoOoOoOoOoOopDOoooooobooooooo
oooooooooooooooooobooooooooo
000000 syntax-rules 00O <O0O0O0>00000
ooooDoOoO0o0oooobo0ooooooooo <x0cogoo>

gbobooooobobobouoboobaobaoaoo
oooobooooboboooooon

<gtbo0o>0obbooboooooboboobooboobooobog
ooboooooooboooooooooboooooooo
OO<0oOO0O00>000000C0D0O000DO0O0O0 «...7
oobooOooobooobooobooobooobobooon
goboooobooobooooooooboooooooo
gboobobooboo<gobo>ogbooboboo
oooobooooobooooobooog

<0b0ob0>0b00b0oboooboobooooboonoa
goobooooboooobooooobobooooooboooo
oooooo

00. J00ooooooooooboboboooooooooooo
oo00ooooo0ooooOoo0o0oooooo0oooooooooo
0o0o0oo0ooooooooooooooooooooooOoOobOon
let-syntax 0 letrec-syntax U0 U0 0O0O0O0O00OOOOODO
oooooopooooO0OopoooOoOoOooooOoooooooo
0o0o0oo0ooooooooooooog

<0booo>0O00b00oboooboobooobooboooa
oooboooobooooboboooobbooooobooboooo
ooboooboooobobooooboboooooboooo
gobooooobooobooooboooboobbboboooo
gboobooboobooboooooboobooobooboooo
oooboooooboooobooooobobooooobooon
goboobooooboooooobooog

oooooD ...00000o00oboboooooogooboo
ooboooobooooobogo...0o<kboooo>oo0on
ooooooooooobooooooooooo ... ooo
bobooboobooboooooboboooboooboooo
oo

obooboobobobob FOOOOODO POOOOOO
oooobooooooboooooooon

rpOOO0OOOOO0ODODOOODOOOOOOODOO

rPOOOOO0O0ODODOODODOO FODOOOOOOO
ooboobooooao

rPOOOO (A ... P 000000 FOOPR OO
P, 0000000000 nODbODODODOOOO
gboogogn

e POODOOOO(P P, ... P, . P,yy) 00000
0 FOOP OO0 P, 0000000000 nOO0O
000000000000 0000000000000
000 000 “%d” 0 P,y 000000000

pPpO (P ... P Py <OOOO»OODODODOO
<gboo>b00b0o0 ...bo0b00oooobooboo
o0 FODOODO nO0O A OO P, O0O0ODOO
goboobooog n00O0DO0ODOOODODOOOO
ooobooobo FOOOODOOOOODOO P, OO0
oooooo



e PO #(P, ... Py ODODOODOOOODDOODOOODO
FOOP OO P, 000000 nO000O0O0DOOO
gooobooogn

e PO #(P ... P, P,y <O00O>»HOOO0O0OODO
<00oo>0000 ...0000000000000
0o0 FOOOOO .00 OO0 P, O0OOOOOD
oboobobo nOO0OO00DOOOOOOODOOOOO0
o0 FOD0OO0O0ODOOODOODO P,pO0OD0OOOO
oo

e POUOODODOOOD FO PO equalz 000D
goooooo

ubobobooboobooboooboboooboooan
goboboooobbooobobooooobobooobobo
goo

g00oO0o0O0ooooooo <xgooo>0ogooogoon
ooooooooobooooooooboooooooon
gooooobOoooobooooooooobooooooon
U ...00000000000000000000O000
gooooooboooooogooobooobo ... 0gogo
gooooooooooooooboooooobooboooon
ooboooooOoooobooobooobooooooooon
gbooooOobobooooobobooooboobobooonog
goobooooboooobooooobooooboboooon
oooooooo

gobobooobobboooobbooobbooon
ggboboooobobooobbooooboboooboo
obobOoooobooboooobooboooooboooon
ubobOooboobOooboobobooboooooooaon
syntax-rules 0000000000000 COOOOOO
gboooooboboobobobooooboooboooboon
gboboobooboboboooobobobooaoban
oobooooooooobooooooboooobooooon
goo

UbOO000D000 1letd cond 0 73000000000
00000000000 0U0o00 (DoUoOo)ooooo
ooooobooooboon

(let ((=> #£))
(cond (#t => ’0k)))

cond JO0O0O0ODO0OO0 =00000000000000O0O
gboooobobooboooboobobooobooboon
ooboboboboboobooobobo ==0odbobooboooo
oooobooooon

(let ((=> #f))
(if #t (begin => ’0k)))

gboboobooboboooobobooboboboon
oooooo

(let ((=> #£))
(let ((temp #t))
(if temp (’ok temp))))

ooooooo

—> ok

5. pooooono 15

5. gobooogd
5.1. DDOOOO

Scheme 000 00O0O0DOO0O0OOOOODODOOCOOOOO
oboo00o 40000000000000000O00OO0OO0
oooooo

oobobooooooooooooboooooooooooon
OO0 Scheme OO O0OOOOOOOOOODOOODOO
gobooooboooobooooooobooboooooooon
0000000000000 00O0(0O0Scheme 00O
obooboooobobooooobooooboooboooo
Oo0ooooo)d

gbogbooboobooobobboobbobobooboo
gboboboboobooooooooooooboooooa
oobooOoobooobooboooobboo=00000000
oobooobooooboooobooobooobooobooooo
gooboooobooobooobooooboooooboooo
gooobgoboboooboboboboobobobon
gboobooooo

O0O0O00O0O0O0ODODbO0O0000 (begin <004:> ...0) 00
U0 pvegin DO ODOOO0DOOOOODOOO0ODODOOOOO
gboogogbgooan

5.2. 0O

gooboobooooboooboooobooooooooo
ooooooooOo«Oooobo>0oboboooooo <gos>
ooooboooogooo

ooboobooooboooooo

e (define <O 0> <O>)

e (define (O 0O> <O O0O0O>) <O 0O>)

<gbo0o>goboboobooobooboobooobooobooaoon
gooooboooooooooboooooooooo
0000000000000 O0oUooooooog (A
O000O00o0ooO0)DooUooOooooooooo

(define <O 0>
(lambda (<O OO 0O>) <O 0O>)).

e (define (kO 0O> . <O 0O0O>) <OO>)

<0bOo>00000000b000ooO00oboooan
ooogo

(define <O 0>
(lambda <O O 0> <O 0>)).
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5.2.1. DO4OO0O4aOoOd

ooooooobooboooobooo
(define <O 0> <O>)
gbobod<«od>b000bo0obooobooobooboon
(set! <O 0> <0O>)

obooboboboooooobo <«go>bobobobo
ooboooobooooboooobbo <«xgo>00o000o0on
U0b0000000 set! 00000000000 OOODO
oooobooooon

(define add3

(lambda (x) (+ x 3)))
(add3 3) - 8
(define first car)
(first (1 2)) = 1

Scheme 00000000000 DOOOOOODOOOOOO
ubobooobooobooooboobooooooboooo
gboboooobgoboboboboobobobooboo
ggboboboooobobboooooboooobooo
oono

5.2.2. 0000

000 <O00> (D00 1lambda, let, let*, letrec
let-syntax, letrec-syntax U U0 OO 0O0OO0OOO0O0O
000o00o0ooo)0ooUooooooooUoooooo
00000000000000000000000 (internal
definition) 000000000 OOOOOOOO <OO>
Od00000dUoooodo<koo>0d0ooogoooo
O00000ooooooo0oo0oooo <boo>0o0b00
ocoooood

(let ((x 5))
(define foo (lambda (y) (bar x y)))
(define bar (lambda (a b) (+ (x a b) a)))
(foo (+ x 3))) — 45

gdooooo<xboo>0oboooboobooboboonn letrec
gboboobOobOobooooobOobo 1let000OoOoOonO
ooo

(let ((x 5))
(letrec ((foo (lambda (y) (bar x y)))
(bar (lambda (a b) (+ (*x a b) a))))
(foo (+ x 3))))

U000 letrecO000O0O0O0O0O0O0OO<OO>0000R0
gboooboobo<o>guboobouboon <«gog»>
gobobooobbbooobboooobbooooboobo
goo

OO0O0ODDO0O0000000 (begin <0O0O:> ...) OO
U0 vegin DO OOOOOO0OOOOODOOOOODOOOO

5.3. 0DO4Q

gobod<<boogd>ogboobbboooboonon
ub obodgbooobooobogan

(define-syntax <00 000> <0 0000>)

gtboodbo>guoooooooood <gbooos> g
syntax-rules U0 0O0D000000000<OODO0DOO>
ooooooOOO0OOCOOO0OOoOooooooooOobObOObOOon
ooooboooooooooooo

define-syntax U0 000000 OOOOOOOOOO

obOobOooboobOobooooobooooboooooo
ooobOoooooooobooooooboooooooon
goobooooboooooboobooboboooooboooo
boboooobooboooooboboooboooboooo
goobooobooooobooooobboooobooboooo
goobooooboooboboooobboooooboboooo
ooobooooboooboboooooboooooooon
oobobobooooooobooooobooooooboooo
oo

(define define 3)
(begin (define begin list))

(let-syntax
((foo (syntax-rules ()
((foo (proc args
(define proc
(lambda (args ...)
body ...))))))
(et ((x 3))
(foo (plus x y) (+ x y))
(define foo x)
(plus foo x)))

...) body ...)

6. gobooo

0000 Scheme 000000000000 OOOO (OO
0 “0000000”0) Scheme 00000O0O0O0OOOO
gooboooooboooooboooooboooooboooo
oooooboboooobooooooooboooooo
O000D0b0o0boOonD «bsO0boooooooboon
000000 (00o00O00oooooooo)ooooo
o000 +0000000O00000O00oob00ob0oboon
gooboooooooobooooooobooooooooo
ooo“cbooooboor"ooobooogooon

oobobOooboboO=00000000000000000
gooboboobooooobobooooooooooooboooo
0 (41.6000)00000000 Scheme DO0ODO0OOO
gobobooobooboooooobooboooooooooo
=0000000o000oboocooooobooobooooooo
oooobooogooao



6.1. OO OU

00 (predicate) 0000000000000 (#t 000 #£)
O000000000000000 (equivalence predicate) O
O000o0o0oOo0ooo0ooooooooO0 (Dooo
oooooooooooo)ooooooooooooooo
O0O0eq? 000000 (DO0OD0DOOO0DOO)Dequal?
O00O000equ? 0 eq? 000000000 OOOOO

(eqv? obj; obja) ooo

eqv? DO0OO00OO0O0OOOOOODOODOOODOOOOO
OO00000000000000 obj; O objo OOODOO
obooobOob0ooooboboboobooboo#® 00000
oboooobooOooobooboobobooboboooon
eqv? 0000 Scheme 000 O0O0O0O00O00O0O0O0O0O00O

Ubooo00O0000 eqvz OD0OO0O0O #t 000

e 0obj; O objpo UODOUO # DDOOOD0OO #0000

e objy O 0obpp O DOOOODODOOOODODODO

(string=7 (symbol->string objl)
(symbol->string obj2))
= #t

O: 000 obju O objo 0O0O0O0O0D063.30000000
ooooooo «coooooooooobo”0o0oooobooon
oooooooooooooboboboob0oOoooon eqv?
oooooooboooobooobooooobooboono

e objy 0 0bjp 00D DOODOODO,000000DO (6.2
00 =000)000000000000000000
goodan

e objy 0 0objp DODDOOOO0O0O0O0O0O char=?00
0 (6.3.40)0000000000000

e objy O 0obpp OO DOOODODOOODO

e objy O objo 0O ODODOOOODOOODOODDOOOOO
000000000O0o0o0ooooo (340)0

e objy 0 0bj, 00 00000000000000000O
0 (4.1.40)0

Ubooo0O0000 eqvz OD0OO0O0O #£000:

e obji O obj 100000 (3.20)0
e objy O obj 0000 #0000 # 0000
e objy 0 obj 0000000000

(string=7 (symbol->string obji)
(symbol->string obj2))
= #£f

6. Joooo 17

objy O objp OO0 DOODOODODODOOOODDOOOODO

objy O objp OODOODOOCOOODO=0000 #£0O
ooo

objy O objp OOOOODDOOOODOCchar=2 0000
#£ 0000

objy O 0bjp OO0 DO0ODOOODOODOOOODOOOODO

objy O objp OO DO DOODODDOOOOODOOOOOD
ooooboooooooboo

objy 0 objp OODODODOOOOOOOOOOOOOOO
0000000000000 (Doooooooooo
0000o0o0o0ooooo)oooo

(eqv? ’a ’a) = #t
(equ? ’a ’b) = #f
(eqv? 2 2) = #t
(equ? 2O 7)) = #t
(eqv? 100000000 100000000) —> #t

(eqv? (cons 1 2) (cons 1 2))= #f
(eqv? (lambda () 1)

(lambda () 2)) = #f

(eqv? #f ’nil) = #f
(let ((p (lambda (x) x)))

(eqv? p p)) = #t

Udb00O0dobo0oobiod equzr 000000 O0OOOOO
gooobogoboboooboboboboobobobon
gbdbO0lequzr 0o nooobooboonooaogonoo
ooooboooogooono

(equ? " ) = 000
(eqv? *#(0 *#0) = oo
(eqv? (lambda (x) x)

(lambda (x) x)) = oo
(eqv? (lambda (x) x)

(lambda (y) ¥)) — 000

goooooooooooOooOobOO0O000000 eqvr O
0000000 0gen-counter HOOOOOOOOOO
ocoooooooooooooooooOoOoOObObOboo
0000000000000 000C000gen-1oser OO
gooooOooOooOoOoooooooOooooOoobobobooo
ooooboooooooooobooooooooooon

(define gen-counter
(lambda ()
(let ((n 0))
(lambda () (set! n (+ n 1)) n))))
(let ((g (gen-counter)))

(eqv? g g)) = #t
(eqv? (gen-counter) (gen-counter))
— #f

(define gen-loser
(lambda ()
(let ((n 0))
(lambda () (set! n (+ n 1)) 27))))
(let ((g (gen-loser)))
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(eqv? g g)) = #t
(eqv? (gen-loser) (gen-loser))
— oo

(letrec ((f (lambda () (if (eqv? f g) ’both ’f)))
(g (lambda () (if (eqv? f g) ’both ’g))))
(eqv? £ g))
= 000

(letrec ((f (lambda () (if (eqv? f g) ’f ’both)))
(g (lambda () (if (eqv? f g) ’g ’both))))
(eqv? £ g))
= #f
00000000 (booUooOoUoooooo)ood
0000000000000 00000000000000
gooodoooooboooobobuooooboooooo

gbobobooboobobobobd eqvzr 00O
oooobooooon

(eqv? ’(a) ’(a)) = uoo
(eqv? "a" "a" = 000
(eqv? ’(b) (cdr ’(a b))) = 000
(et ((x ’(a)))

(eqv? x x)) = #t

Od: eqvz OO0OOO0O0OO0OO0O0OOCOOOOOODODOOOOO
odooooboooooooooooooooooooboobooboOoOoo
obodbooooboooodobooooobooobooboooo
goooboboooboobooboobooboooobOobooboOooo
goooooooooooobooooooooboooOooooo
gobooooboooooobooooboooooon

(eq'? Objl Objg) |:| D D

eq? 00O UOOOO0O0OO00DO0DO0 eqver O 0OO0OOOOO
gboobogbouobdlequzr OO0 0OanOn

eq?7 U eqv7 U0 0OOO0OO0O0ODOOOOOODOOOOOOO
gooooooooooboboooboobooobooooo
Ub0o0o0ooD0oboobobooDOobOonD eqe0OD0ODO
oobooOoobOooobooooboooboboooooooon
U00Oeqvz 000000 OOeqv 0000000 O0OO
UboO00 eqvvr 0O0O0OOOoOooOoOO

(eq? ’a ’a) = #t
(eq? ’(a) ’(a)) = 0o
(eq? (list ’a) (list ’a)) = #f
(eq? "a" "a" — d0ood
(eq? "" ") — 000
(eq? 70O 2D = #t
(eq? 2 2) = 000
(eq? #\A #\A) = 000
(eq? car car) = #t
(et ((n (+ 2 3)))

(eq? n n)) = 000
(et ((x ’(a)))

(eq? x x)) = #t
(let ((x ’#0))

(eq? x x)) = #t
(let ((p (lambda (x) x)))

(eq? p p)) — #t

O0: O0O0Oeq? 0 eqvz 0000000000 —00000OO
ooooooooooooooooooooooo0o—o00000o
0000000000000 00O0O0eq?rO00O0O0O0O0O0ODODOO
ooooooooooooOODOOOOOOO0OO0O0000 eqv?
oooooooOoUoOoooooUooooooooooooooo
goooooOoOooooOOoOoO0ooooOoooooooooooono
O000Oeq? 0 equz DOO0O0O0O0OO0OODOeq? O equ? OO
ooooooooo

(equal? obj; obje) gboooooog

equal? JO0OO0ODOOO0OOODOOODOOODOOOOOO
gbobobooooboboboobooboobooboaa
Oeqve 000000000 O0DOOOOOOODOODOOOO
UoobooobobobooOooobbOl equalzdooon
U0bO00bO0o0bo0bO00b0equal? 00O O0OOOOOO
goooo

#t
#t

(equal? ’a ’a)

(equal? ’(a) ’(a))

(equal? ’(a (b) c)
*(a (b) ©))

(equal? "abc" "abc")

(equal? 2 2)

(equal? (make-vector 5 ’a)
(make-vector 5 ’a))

(equal? (lambda (x) x)
(lambda (y) y))

#t
#t
#t

#t

A

oono

6.2. 0

Ooo00ODDO0O0 LispO000DOOOODODOODODODDO
Common Lisp 000000000 O00O0COCOOOOOO
00000000000000 MacLispOOOO [20000
ooobobooobooobobooooobboooooboobooon
OO0000000O00DOO00D0O00 Common Lisp 00O
goobooooboooobooooboooboooooooo
000000000 00000000 Scheme DO0OOO
ooooboooobooboooo

0000000000000 00000000 Scheme O
O0OScheme 0000000000 DOOODOODOOOOOO
g0000ooOo0obOooOoooOoooboooooooooo
000000000 number, complex, real, rational, 0 O
O integer 00000000 O0OOODODODO Scheme OO0
goobooooobooooboobooobooooobooooo
0000 fiznum O flonem OOOO0D0OO0OO0ODOOCOODO
oono

6.2.1. 000

oooooobooboooooooooboooooooon
gobooboooobooboooooboon:



number (0)
complex (0O 0O)
real (0 0O)
rational (0 O 0O)
integer (0 0O)

oboooo3b0obooooboobooono 3000o0o00ad

oboooooooooobOobobo 30oo00ooan

Scheme 00 0O00O0O00O0O0ODOOScheme OOOOOOO

0000000 number?, complex?, real?, rational?,
U000 integer?r DO DO ODOOODOODO

gobobooobobboooobbooobboooobobo
OO000000 Scheme OOOOOOOOOODOO 30
gboboobobobdobobooboobobobaon
obooooooooogon

Scheme 00000000 —O000000000O0O0O00O0O
O—00000000000000D00 Scheme 0000
fixnum O lonumO0000000000000O0C0OOO0O
ooooooboooooooooobooooooooooon
ooooboobooooboooooo

gobobooboooooboooboooboooooobooon
gbooooboobooooboboobooooobooboooo
oooooobOooooboooobooooobooooooon
oboooobobooobooobobooobobooon
obooOooboooboooboooobobooooooooon
gobooooboooobboooooooobooooooooon
0000000000000 OO0000SchemeOODODOO
gobooooooooooooboooboboboooboooon
obooooooo

6.2.2. 00O

Scheme 000 ezact (00) O dnezact (00D ) DODOO
gobodbobuooboobbooobooboobooon
gobooboobooboooobooboobooon

obooooOobooooooboboooooboobooog

ooooOooobobooooooboobooboooooooon
gooobooobooobooobooobooooooon
oooobooboooooboooooooooo

gboboobOobooooooboboooobobooog

gooooooboooooboooooooooooboon
gobooooobooobboooboboboooooooon
oobooOooooooooooooooboooobooooon
goobOoooooooooooooooobooooooon
tboboooboobooooboboooooboobooon
gbooooobooogd

+0000000000O0000O000bOO000bO0000
goobooooooobooooobooooobooobooooon
goboobooooooboooooooooobooobooooon
obobooooooboboboobooobobonoe.23
ooooo

inexact->exact 0000000 0OO0OOOOOOOO
Od00000o0o0ooOoOooooboboooooooooaao

6. Jooogo 19

gooboooobobooooobooobooooooooboooo
oooobOobooooboobobooobooboooonog
goobooooboooooboooboooooobooboooo
gobobooboooobooooboboooboooboooooo
ooooboooooooooon

6.2.3. 00O0O0O

Scheme 00000621 00000000000000C0O
O000000000Do0o0o0o0o00ooDoOoOgd Scheme
goooboboobobobooobobooboobon
gbououbobaobuoboboooboboabaoaa
oooobooooboobooooooooon

oobobOoooooooooobooooobobooooobooon
obOobOooboobOooooooboboooboooooo
ooooobooooooooooobooooboooo
goboooboboooobobooooooooboooooo
00000000 flonnm OOOO0OO0ODOOOOOODOO
0000000000000 0000000 (DoOoooo
00000000000 0O0oo000) lonum OOO0OOO
gooboobooooooobooobooooboooobooo
oooboboooobooboooobobooooonog
goooooooboooboooobboooooboogoo
gooboboooobooboobooooobbooooobobooon
ooooboooooog

Scheme 0000000000000 OODOOCOOOOOO
gooooOooo0oOoOoOooooooooboobooboboo
ocoooooooODODODODODOOOOOOOOOODbOOO
U00000O00D000D0DO0length, vector-length,
000 string-length 00O 0O0O00D00OOO0OOOOOO
goooOoOo0o0o0oOo0oOoopooooooobooooboboo
goooo0oO0O00OOoOoOoOoOoOoOoOoOogooooboboboo
goooooooOoOoOOO0OOO0OOOObDbOODODbODbDoOo
ocoooooooOoOoOoOOODOOOOODODOODODODbODOO
ogooooOooooOoOoOoooooooooooobobobooo
oooOooooooooooooooooooooooboo
goooOoDbDoO0ooOoO0ooOoooOoboobooboooo
goooooooooooooobooooooo:

+ - *
quotient remainder modulo

max min abs
numerator denominator  gcd

lcm floor ceiling
truncate round rationalize
expt

gooooooooobooooobbobobooooobooooo
obobooobooboooooobobooboboooboooo
Ooooooooboooooooboooobo syo0DO
gbobOooboobooobooOooobob—o0obOooboooon
uob0—-gooooboboobooboooobobooonog
gbooboooobobooooobooboooboooboooo
gobobobobooooobooboooobobooobooobooboboooo
ooobooOooobooooobooooboooooooon
oooobooocobooooon
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0000000000000 ooDooooooooo
OO0000Do0o00ooooooooO0dflonnm OO0O0O
0000 IEEE 32-bit and 64-bit floating point standards
gooooo0d0ddooooUUoooUUoooo
000 [12]000000000000000000DO0O0
O—0O000oooo—oOoooo

Oo0000Oflonum OOOOOOOOOOOOOOOOOO
OCO0000: flonum O0O00O0O00ODOCO0ODODOOODOO
ggboboooobobobooobboooboboooboo
obooobooobOoobO0ob0odsqrt 000000000
oboooobobOooooboooobobobooon
0000000000000 (DOoooboooo 4000
O—squareroot—0 000 200000000)00000
00 (000D0000o0oD)Do0oooOooUuoUO (sqart
00000)00000oO00oo0ooooooooooooo
O00o00ooooOo0o000o0 lonm ODODOODDOO
Oo00ooO000O0oOoOooooooO0Od flonum OO
goobOoooboooobobooooobooboooooobooon
gbooboobooboboboboboboboboboon
Oo0000ddd flonum O0O0O0O0OODDODOOCOOODODO
oooooooo

Scheme 000000000 OCOOOO0OO0ODODOOOO
gboboobobobobooooboobbooobogoan
oobooOooooooooooooboboooobooooon
gboooobobOooooboobooboooooon
goooobooobooooboooobooooobooooon
gbobooboobobobooooobooooooooon
gbooobooboobobooboon

6.24. OO0OODOOO

oooobooooooooo rii1goooooooooooon
gboooobooboooobooooobooboooon
gooooboo

00000000 (radix prefix) 0000000 O0OOOO
O00000000000000000O00O0O #b (binary,
O0), #o (octal, 00 ), #d (decimal, 00 ), 000 #x (hex-
adecimal, 000) 0000000000000 0ODOOOO
goooobobboooa

Od0odooooooooooooooboooboooOoon
00000000 (exact) O #eOO OO (inexact) O #i
goooooooooooooooooonon (exactness
preﬁX)DDDDDDDDDDDDDDDDDDDDDDD
Oo00o0oooobooooooooooboooooooooa
Oo0d0ooooooboooobooooooooboooooao
0000 0000000000000 0000O00O0O00
oo0oooooooooon

oooooOoOoooo0ooooooooooooooooo
Oo00ooo0o0oooooooooooooopooo
000000000000 0ooooooooooooo
OO0O0DooO00oDod s, £,4, 000 100000 short,
single, double, 000 long 00000000 OD0OO(OOO
ooo0O0ooo0oOooooOoooooooooooooooo

gbooooboboboooobobooobogaooao
O0O000D0O0O0000 short O singled 000 long O
double 0O0O0O0OO0OO0OOOOOO) DOODOOUOOO
Uebl00000D0O00OOOOOOOODOODOOOO
O douwble OODOOODOOOOODOOODOOODOODOOODO
gboobobobooboaboobgoobon

3.14159265358979F0
single 0000 — 3.141593
0.6L0
long OOOOO — .600000000000000

6.2.5. 00O0O0O

oob13300000000o0oo00oo0oooooan
oooobooooobooboooooboooboooobooooo
oooboboooooobooOooboooooooooooo
goooobooooooooooooboooobooooo
ooboboooobooboooooooobobooooboboboobooo
obOobOooboobOooooooboboooboooooo
O00000000O0O0OODOO0O000000000 flonum
dooooboobooooboooooboobooooooboooo
ooooboooogooo

(number? obj) ooo
(complex? obj) oono
(real? obj) aoo
(rational? obj) aooo
(integer? obj) ooo

goboboooboooboooboboobooooboooo
goboboobOooboooooboooooboooooboooo
U0 # 00000000000 #f 0000000000
goobooboooobooooboooooboooooboobooon
oobooooobooobooobooboboooboobooon
ooobooOooobooooboooobobooooooboooon
oobooboobooboooo

»0000000000000O0C(real? z) OOD0OOCO
00000 (zero? (imag-part 2)) UOOOOOOOO
O02z00000D000000OQO (integer? z) OODODODO
0000000 (=« (round x)) 0D OO

#t
#t
#t
#t
#t
#t
#t
#t
#t
#t

(complex? 3+4i)
(complex? 3)
(real? 3)

(real? -2.5+0.01)
(real? #elel0)
(rational? 6/10)
(rational? 6/3)
(integer? 3+0i)
(integer? 3.0)
(integer? 8/4)

RNy

c dboooooboocoboooobooobooboOoooOoobooOooo
ggooboodooooooboooobooooooooobooobooo

O: DOO0OO0OODO rational? 000ODO realz DO ODOOOO
complex? D000 number? OO DO0O0OOOO0OOOOOODOODO



oooobooooooboooooboooooboooooboooo
oooobooboooboooooboobooobooboooooboooo
ooboooboooo

(exact? z2) oo0
(inexact? z) oon

gboooobooboooobooooooboobooon
O00000 Scheme OO0 O0O000O0O0DODOCOOOOOO
ooooopooboooogo

(= zZ1 2 23) DDD
(< xr1 T2 1’3) god
Gz 29 3 ...) oon
(k= T, T2 1‘3) oon
(>= Tr1 T2 3}3) god

00000000000 (Oooo0)0UoooUooooo
gbooooboboboooboboboooboboooon
#t 0000

obooooOoboooboobobooooobooooon

O: LispO0O0O0OO0O0O0O0O0O0OOOOCOOOODODOOOOO
ooooooo

0. DoooooobOooboooobooobooooooooDboo
ooooooooooooboooboobooobooOoobooobooooo
oooooooobOObOOOO0OO0000000004dd =0 zero?
uobodobooboooooodobooobooooooobooooo
oooo

oooooooo
oooooooo
oooooooo
(odd? n) oooooooo
(even? n) ogooooooo

obOooOoooooobOobOoboobocboobOobDonoO#t
b0 # 000000000000

(zero? 2)
(positive? z)
(negative? x)

(max z1 22 ...) ogooooooo
(min x1 29 ...) 0ooooooo

O0000000000000000 (maximum) 0000
00 (minimum) 0000

(max 3 4)
(max 3.9 4)

ooo
oooo

— 4
= 4.0 ;

U. boooooobooooooobOooboboOooooooboo
(COoO0o0oU0LDOUO0OO0ObDOUDUOLOODOUDOOO
odooooobooooooobbooobooobooboooboooOong
0000000000000 000)000 min 000 max 00O
oooobooooobooooobooooooooobooooo
oooobooooobooooobooooboooonooobooo
ooboooobooobooobooOoooboocooon

gogo
oo

(+ 21 ...)
(* z1 ...)

gbooobOooboooooboooooboooo

6. Doooo 21

(+ 3 4) = 7
(+ 3) = 3
+) = 0
(x 4) = 4
(%) = 1

(- 21 22) ooo
(- 2) goo
(- 21 29 ...) goooogo
(/ z1 22) ooo
2 ooo
(/ z1 22 ...) gbooooao

obOooOooboobooooooboobooboboo—o0oon
oo—-o0boooobobooobobooooboooooboboooon
oobooboooooooo

(- 3 4) = -1

(- 3405) — -6

(- 3 = -3

(/ 345) — 3/20

3 = 1/3
(abs z) gooooogoo
abs 0000000 (absolute value) 0000

(abs -7) = 7

(quotient ny ng) ooo
(remainder ni ns) oono
(modulo nq ng) ooad

000000000000 (D00)00O0oO0OdO0Ony O
oobobOooobooboooobooboooboooooobooo
0 n/n, 0000O0O0O:

(quotient m1 ng2) = ni1/n2

(remainder ni no) = 0

(modulo m1 ne2) = 0
000 ny/n, O0D0OOO0ODO:

(quotient n; n2) = Mg

(remainder ni no) = N,

(modulo n1 ng2) — Nm

000 n, 000000000 ny/n, 0 < |ny| < |nal,
0<|nm| <lnzlyn, 0 np O 00 no 0000000
d,n,0n 0000,00 n,, Un OUOOOOOODO

000000000000 n, 000 ne (£(0)00000
gooooo:

(= n1 (+ (*x ny (quotient ni n2))
(remainder ni n2)))
= #t

obooOoobooobooobooooboboooboooboooo
oo
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(modulo 13 4)
(remainder 13 4)

(modulo -13 4)
(remainder -13 4)

(modulo 13 -4)
(remainder 13 -4)

(modulo -13 -4)
(remainder -13 -4)

-1
-1

I

(remainder -13 -4.0) -1.0 ; 0OOO

ooooboooo
oooooooo

(ged ny ...)
(lem ny ...)

O0000000D00000000 (greatest common di-
visor) 00000000 (least common multiple) O 000
goooobobboooa

4

0

288
288.0 ;
1

(ged 32 -36)
(ged)

(lcm 32 -36)
(1cm 32.0 -36)
(1lcm)

oooa

Loy

(numerator ¢q) oono
(denominator q) ooo

0000000000000 (numerator) 00000 (de-
nominator) 00 0000000000000000000
000000000000000000000000000
00000000 1000000000000

— 3
= 2

(numerator (/ 6 4))

(denominator (/ 6 4))

(denominator
(exact->inexact (/ 6 4))) = 2.0

(floor z) ooad
(ceiling x) oono
(truncate z) oon
(round z) oon

Udoooobbobooddddfleor xt OOOOOOODO
U000Oceiling 0 2 O0000000000OOtruncate
obodd . 0doodobooobibod 0000000400
O0round 0 x 00000000000000 20000
ooooooooooooooon

O0: round 000000000 OOOIEEE floating point
standard 00000000000 OOCOOOOOOOOO

O: do000o0oo0oo0obOOo0o0ooDobOoooDOooooOoonan
JoodbOOo0doo0o0oDOooobOoO0ooOOoooDOoooOoOoOan
inexact->exact U0 OOOOOOONO

(floor -4.3) — -5.0

(ceiling -4.3) = -4.0

(truncate -4.3) — -4.0

(round -4.3) — -4.0

(floor 3.5) — 3.0

(ceiling 3.5) = 4.0

(truncate 3.5) = 3.0

(round 3.5) — 4.0 ; 0O0OO
(round 7/2) = 4 ; 0oOag

—

(round 7)

(rationalize z ¥) ooooooono

rationalize U0 U000 y OOOODOOOOODOO
0000000000 0o0g r, 0000 m =p1/q1,
ro =po/q (0D O0O00O0)000DO0O|p| <|pel OO
lg1| <lg2| 000O0O0OO m 0000 00000000
0000 3/560 4/7000000000000O0OOOO
0000000000000000 (0ooo 2/70 3/5)0
0000ooOoopooooooooooooooooogo
00000o0oU0o0oooooOoooooo (2/70 3/5
0000O00oOooo 2/ 00000)0o0=0/100000
go00oboOooOOobOooboobobobooobooo

(rationalize
(inexact->exact .3) 1/10) — 1/3 ; 000

(rationalize .3 1/10) — #i1/3 ; 00O0OO
(exp 2) ooQ
(log 2) odo
(sin 2) ooad
(cos 2) ooad
(tan 2) ooad
(asin 2) ooo
(acos 2) ooad
(atan z2) ooad
(atan y x) aoo

boboooobobobooobobooboooboooo
gdddgooooboobooooodoooooooooooo
log 0000000000 (DO00OO0OOOOO)Oasin,
acos, D00 atan OO O DODO arcsine (sin~!), arccosine
(cos™!), 00O arctangent (tan™!) 0000000000
atan 000000000 OOOCOOOOOOOO0O0O0OO0
000 (angle (make-rectangular z y)) 00000 (O
0oo)o

O00D00ODOD000 log, arcsine, arccosine, 0 O O arc-
tangent 00 0000000000000 DOOODODOO
logz00000000000 (—7,7 000000000
000000000Oleg0 0000000000000 log
O000000Osin Yz cos™lz, 000 tan~ 20000
o0000O0O0000d:

sin™!z = —ilog(iz + V1 — 22)



cos™!

tan™! z = (log(1 +iz) — log(1 —iz))/(24)

z=n/2—sin"'z

000000 [2rU0o00000o0oouooooo (190
OO0000000000000 branch cutD 000000
gboboooboboobooobobooooobobooon
goboooooboooobooboooboooooboooo
oooobooogon

(sqrt z) oo

z;00000000O000DOO0O0OO0O00OO00OO0ODOOO
ooooboobooooboobooonog

(expt z1 29) goo
z210 200000200000
2122 — 622 log z1

0°00=0000 10000DO0O0ODO oODOOO
(make-rectangular x; x3) oon
(make-polar x3 x4) oon
(real-part 2z) ooo
(imag-part z) oo
(magnitude z) ooo
(angle 2) ooo

gobobooooooooboobooooobobooobooooon
0000000z, 20,23, 000 2z, 0000000200
gbooooOoooobooboooooboooon

2 =x1 + Toi = x5 - T4

gooooboo

(make-rectangular x; x2)
(make-polar x3 x4)
(real-part z)

(imag-part z)

(magnitude z)

(angle z)

T
o
|5

FEELEL

Tangle

000 —7 < xangle < 7000000000 nOOOO
Tangle = T4 +2mn 0000

U0: magnitude UOOUODOOOOO abs UOOODOOOOO
OOabs UO00O0OO00O00O0OODOOO0O0DOOODOmagnitude U
Oo0o0o00o0o0oOooooooooooooooooo

(exact->inexact z) oon
(inexact->exact z) oon0

exact->inexact 0 : 00000000000 0ODOODOOO
gboooobobooboboboobbooobaban
oobooOoooooooooooobobooooobooooon
goooo

6. Jooogo 23

inexact->exact U U 0OUO0OO0O0OO0O0OO0OOOOOOO
O0000o0ooooooooooooboooooooooa
Oo0000oooo0ooooobooooobooooooooa
oo

gbooobooboboobooboboboobobobon
gbobodbobooboboobobooboooboaba
62300000

6.2.6. DODOOO

(number->string 2) oono
(number->string z radiz) oono

radiz 00000 2,8,10,000 160000000000
0000radiz 0 100000000000 number->string
00 (number) 000 (rediz) 000000000000
0000000000000000000000000

(let ((number number)
(radix radiz))
(eqv? number
(string->number (number->string number
radix)
radix)))

gboboobobooobobooboboboobobg

00 00000000000 100000000D000¢O
ooobooooooooooobooooooooobooon
goobooooobobooooooooboooooooboooo
000 (DbooOo0oo0ooooOoooOooooD)oooo
00000 [3,50000000000000000O000DO

number->string U0 O 0OOOUO0OO0OO0OO0O0O0OO0O00OO
oooooo

0. bobooboobobdb-00b000000b00O0000
goboooooobooooooooooobobooooooo

O0: 00 z0 lonum OO00OOODOOODOOOOCOOCOOOO
oo loooooooooooboooboboooooooboooo
O000000000000000000O0NaN, 0000 flonum
gobooooooooo

(string->number string) ooo
(string->number string radiz) oono

00000000 (string) 00000000 D0OOO0OO
000000000O0redic 00000 2,8,10,000 16
O00000000Oredic OOOOOOCOOOODOOO
000000000000 string 00000000 (OO
OO0 "#0177") 0000000 rediz 0000000000
oooo 1000000 steng D0O0000O0O000O0O
O000D00O0string->number 0 #f OO OO

(string->number "100") = 100
(string->number "100" 16) — 256
(string->number "1e2") = 100.0
(string->number "15##") = 1500.0
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O: string—>number 0000000000 O0O0O0O0OOOCOO
OO string->number OO string OO OO00O0O0O0OOO0COO
oboboooobodbobo #boboboboouoboobOoboouono
ooboooobooooboooobOodOnOstring->number O 0
string 0000000000 0DOO0O0OOO0OODOOO0ODOOOD
ooooooooo #00oooooooooooooboooo
Ob0O0000000string—>number 0 O0OOOO0O0O00O00O0O
odooobooo #0oooooooobooboooooobooooo
U0OO0Ostring->number 000000000000 OO0C0OOO
oobooooooooboooboooboo0oooDoOo #D0O0ODOO
oooooooD#f 000000000000 0DOO00DO0bOO
O000DOstring->number 0O 00000000000 O0O0O
oobO# 0000000

6.3. DOoodn

OO000 Scheme OO O0O0OOO0DOOODOOO—0O0O0O
gooooooooooobooooobooobooono—
gboooboooobooon

6.3.1. OO0OOO

oo0ooboobooobOoboooooboobobooon #t
O#00000000D0000000000DO0OOScheme
0000 (if, cond, and, or, do) 000 OOOOOOOO
ooooooOoooo«“oo”(bo0bo «0”)yoooon
goboboooobooooooooooooboogooo
0o0“00” (000 “0”)000000000000O0O0n0
oboooooooobooboooooooon

00000000 SchemeOOOOOOOO #£ 00000
booobooooboobo# 0booooboooon
O Scheme OO0 —#t00000000O00OCOCDOOOOODO
ugboobobodgbooboobo—-aoooooan

O: LispO00000O000O0O0O0O0O0O0OOOOOScheme O #£
oobooooboboobou nirt0O0O0O0OOO0OO00O0O0ODOOO
oooood

gboooobobooboboboobgobobaooboan
obooobOoboooooboooooobooo

#t = #t
#£ = #f
#f = #f
(not obj) oooooooo

not 0 ob OOODD # 0000000 O0O0OO #£ 0O
ooo

(not #t)

(not 3)

(not (1list 3))
(not #f£)

(not *0)

(not (list))
(not ’nil)

#f
#£
#f
#t
#£
#f
#f

RN NEY

(boolean? obj) obooooog

boolean? 0 obj O #t 0 #f JUOD0O # 00O 0OOOODODO
ubg # 000d

(boolean? #f) — #t
(boolean? 0) = #f
(boolean? ’()) — #f

6.3.2. 0DO0ODOOO

00 pair (D0O000O0 dotted pasr 00000 ) OO0 (O
O0000000)car D0cdr 00DOO0O0OO0O0OOOOOOO
dddddd0od0o0odoooouoooUg cons 00O
O0000O0Ocar OO0 edr 00000 car O cdr OO0O
O0000000Ocar 00 edr OOOO00O set-car! O
set-cdr! JUOOOOOOOOO

gooooboobooboobboobobooobooboo
000 (theempty list)DOOO cdr 0000000 O0ODO
gobobodbboobbooboboobnbooooo
OooooooOoooooooDbb0 Xooooooooo

e (0UDDO)0ODUDDO XOUOUODO

e U0 list0 X OOUOOOOOcedr OO st DODODODO
ooooboob0 xgogo

oboboobOoboboiounbD cce OODOODODOO
boboobooobooboooboboobooobooobooo
OQ0car 000000000 cdr OOOOOOODODOCODO
O00 car OO0 OO0OOO ede OOOODDOOODO
oobobO0ooooooobobooobobooobooooboooon
oooobooogooao

ooobooobOoooboooooobooooobooooooo
0000 (CoooO0oO0)oooooOoOoooooUoOooo
oooobooon

U, ooooocooboooooooboooboobooooboooooo
goboooooooooooooboooooooon

Scheme 00 0OO0U0O0OOOOO (DOOO)OO“0O”O
O dotted notation (¢; . ¢) 0000000 ¢ O car O
000000 O cdr D0DODOO0OOODOOO (4 . 5)00
car0 4000 cdr 0 50000000004 . 5)00
000000b00000oooooboooooooonog
oooooo

goboboooooboooobooooooooooobooboooo
oobobOooobooooobobobooooooooooon
o000 oobooooobpooooo

(abcde)

@. ®. (. W@d. (. O



ugbobooboboobobooboboobabooo

gobooOooooooobbooobooobooooooon
000 (improper list) OO0 0O0ODO0OOO0ODOOOOO
gboooooboboobpbooboobobooobooboon
ugboaboodgoogogoobgan:

(abc . d)
odoooooon
a. (. (c.d)

oboobob0ob0ob0ob0obOon ecdeboboboD
gbgbobodbO0set-cdr! DOOUOOOOOOOOOONO
oobooOooooboooooboooboobboooooooon
oboooooboooobon:

(define x (list ’a ’b ’c))
(define y x)

y = (aboc)
(1ist? y) = #t
(set-cdr! x 4) — 4d0ood

X = (a . 4)
(eqv? x y) = #t

y = (a . 4)
(1ist? y) = #f
(set-cdr! x x) = dJod
(list? x) = #f

UO0b0000000read ODOOOOOODOOOOOODO
ooooooo <«go0d»> 0 <«gbOOo»> 0O ,<xgO0o»>
0 ,gOO> 00000000 O0OOCODOOODO0OO0
Uoob0obobO0bO0oO0O0O0n0 quotel quasiquotel
unquotelJunquote-splicing U0 O OODOOOOOOONO
O<«0O00>0000000000000 SchemeOOOO
ooooooooooooooooobooooooooooo
O00O0Scheme OOOOOODODOODO <O>0 <0O0O>
000 (7.1.2000)000000000000read 000
0000 Scheme 0000000000 DOOODOODOO
ooogos330000n

(pair? obj) oo

pair? 0000 oy OOODOOO #£ 00000 0O0ODOO
obO #0000

(pair? ’(a . b)) = #t
(pair? ’(a b c)) = #t
(pair? > () = #f
(pair? ’#(a b)) = #f

(cons obj; objz) ooo

OO000D0ODODOO0O00000000000000 car O obj
OO000Ocdr O objp OOODOOOODODQOOODOOODOO
00000000 (eqvz 0000)00O0D0OODOOOO
goooooo
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(cons ’a ’()) = (a)

(cons ’(a) (b c d)) = ((a) bcd

(cons "a" (b c)) — ("a" b ¢)

(cons ’a 3) — (a . 3)

(cons ’(a b) ’c) = ((ab) .o
(car pair) aoo

pasr O car OO ODOOOD0O0ODOODOOO ce DOOODOO
gboobgooobooboobod

(car ’(a b c))
(car ’((a) b c d))
(car (1 . 2))
(car > ())

(a)

v

oono

(cdr pair) ooo

parr 0 cdr OO0D0O0OO0O0O000O00D0OD0 cdr OO0OOODO
ooooboobooogooboo

(cdr ’((a) b c d)) = (b cd)
(cdr (1 . 2)) = 2
(cdr > ()) = 000

(set-car! pair obj) aooo

pair O car 00 obj OOODOOOset-car! OOOODODO
oooooo

(define (f) (list ’not-a-constant-list))
(define (g) °’(constant-list))

(set-car! (£f) 3) — Qdago
(set-car! (g) 3) = [0od

(set-cdr! pair obj) aoo

pair 0 c¢dr 00 obj 00 OD0O0OOset-cdr! OOODOOO
gooogo

obooooogd
gboooood

(caar pair)
(cadr pair)

gobogbooan
(cddddr pair) gboooood

gbo0bobid car 0 cdr OO0 4OO0OoOOOoODOOO
caddr UOUOOOOODOODOOO

(cdddar pair)

(define caddr (lambda (x) (car (cdr (cdr x))))).

o0 400000000000000O00O00O00O0OO
oobogob 280000

(null? obj) googooon

OO0 opy OOODOOOOD # O00ODDOOO0ODOO #£
oooo
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(1ist? obj) uboogoaoo

OO0 opy DOOOO0O0D0 # 00D0O00OD0O0O0O0O #£ 0O
gobobobobboboboboboboboboobooobo
gboooboobon

(1ist? ’(a b c)) = #t
(1ist? Q) — #t
(list? ’(a . b)) = #f
(let ((x (list ’a)))
(set-cdr! x x)
(list? x)) = #f

(list obj ...) ubooaoaoo

gboooobobobooobooboboooboboooon
ooo

(1ist ’a (+ 3 4) ’¢) = (a70)

(list) = 0
(length list) googoooo
kst 0ODOOOODO

(length ’(a b c)) = 3

(length ’(a (b) (c de))) — 3

(length ’>()) = 0

(append list ...) O00oooon

OO0 kst DO0OODOODODO st DOOOOOODOD
gboooboooboooon

(append ’(x) ’(y)) = (xy)
(append ’(a) ’(b c d)) = (abcd
(append ’(a (b)) ’((c))) = (a (® ()

gobooOooooooooooooooobooooooon
O kst 00OO0DDOOO0OOO0ODOOODOODODOOODO
oboobobooooobobooobooboooobooon
gooooboooooboboooooobooogoon

(append ’(a b) ’(c . d)) = (abc . d
(append ’ () ’a) = a

(reverse list) Oo0oooooo

00000 kst DOOOOODODOOODOOOOOODO
ooooooooooon

(reverse ’(a b c¢)) — (c b a
(reverse ’(a (b c) d (e (£))))

= ((e (£)) 4 (b ¢c) a)

(list-tail list k) oooooooo

st 00000 kOODOOOOOODOODOOOODODOODOD
000 st OODODOO kO0OCDOOOODOCOOD
list-tail JO0OO0OO0O0O0OO00O00OO

(define list-tail
(lambda (x k)
(if (zero? k)
X
(list-tail (cdr x) (- k 1)))))

(list-ref list k) oooooooo

list 00 k00000 (000 (list-tail list k) O car
000000)0000 kst OO0O0O0O kOOO0OODOODO
ggoooo

(list-ref ’(a b ¢c d) 2)

(list-ref ’(a b ¢ d)
(inexact->exact (round 1.8)))
— C

= c

oooooooog
(memv obj list) oopooooono
(member obj list) oopooooon

000000000t DO0O00000DODOcar O obj O
O0000000000D000 kst0O0DODODODOODOK <
LstDDODO 0000 (list-tail kst k) OODODOOODO
0000000 oy O it DODODODODO(@MQOUOD
O000)# 000000Omemq 0 eq? 0O0O0O o0bj O list
0000000000 Omenmv O eqv? U000 member O
equal? 0O OO

(memq obj list)

(memq ’a ’(a b c)) = (abo)
(memg ’b ’(a b c)) = (b c)
(memqg ’a ’(b ¢ d)) = #f
(memg (list ’a) ’(b (a) c)) = #f
(member (list ’a)

"(b (@) ©)) = ((a) <)
(memq 101 ’(100 101 102)) = OO0
(memv 101 ’(100 101 102)) —> (101 102)

goooooon
(assv obj alist) oooooood
(assoc o0bj alist) oopooooono

alist (000000000 “association list”) 000000
O00000000000000 OOOO0DODO00O alist
O0O0O000O0O0OOcar OO0 oy OODDDODOODODODODO
O00000D00DDO0 ekst DO0DOOO obj O car
0000000000000 0D)#f 000000assq
O eq?z 0000 objy O alist 0000000 car 0OOO
O00O0assv0 eqv? D0 0OOassoc U equalz OO OO

(assq obj alist)

(define e ’((a 1) (b 2) (c 3)))

(assq ’a e) = (al)
(assq ’b e) = (b 2)
(assq ’d e) = #f
(assq (1list ’a) ’(((a)) ((®)) ((c))))
= #f
(assoc (list ’a) ’(((a)) ((®)) ((c))))
= ((a))



(assq 5 ’((2 3) (6 7) (11 13)))
= 0J0ood
(assv 5 ’((2 3) (6 7) (11 13)))

= (57

00 : memq, memv, member, assq, assv, U0 0 assoc JOO0O
O000O0O0o00DOOoOoOUoDooOoO #xwxwO#000D0DOO
oobo0o0o0obDoOoOobDoOobooOooboooo

6.3.3. O0O0OO

000000000000000 (eqvz DO0O0O) OO0
obooooboobOoooobooooooboooon
gobooOoooboobobooobbooooobooooon
goboboooboooobooooooooboooooooon
OOooooOoOOoOooOoooOoDooDOd SchemeOOOOoO
goboooooobooobobooooooboobooooo
oobobOooobooobooooooooooooooon
OO0 Pascal 0O DODOOOOO0ODOOOOOOODODOO
goooo

gbooooboboobobobobobooboobon
oboooboooo2100 71100000

gbooooOobobooooobobooooobobooog
U000 read 000000000000 0O0O00Owrite O
O00000000000000000 (eqvz00O0O)0O0
goboooooobooobobooooooboobooooo
O000Ostring->symbol OO0 O0O000000O0O0O0OOOO
0000000000 00000000 write/read 00O
gbooooboboooobooboboooboobooon
ooo

O0: Scheme 00O00O000COO0O0O0COOOOOOOOOO
write/read 0 0000000 OO0 “slashification” 00 00O
0000o00o0o0oDo0o0oO0o0oooooOoooooooo
O0o000000o00o00o0o0O0ooo0o0oOooooooon

00o00Doo00o0 “000pO0oooOooDOg” oooooog
00000 slashification 000000000000 write/read
0000000000000 00o00ooooooooooog
0000d0000o000o0ooooUoooooooooooog
oopoooo

(symbol? obj) oo0o

OO0 op 0ODOOOODODO &£t 00D0COO0ODOOOO #£
gooo

(symbol?
(symbol?
(symbol?
(symbol? ’nil)
(symbol? *())
(symbol? #f)

’foo)
(car ’(a b))
"bar")

#t
#t
#f
#t
#f
#f

FEELEL

(symbol->string symbol) ooo

symbol 0O OO0 OO00ODODOOOODOOODOOOODOOO
0000000 (41.20)0000000000 read OO

6. DOoOoog 27

gobooboooobooobbooobooooooboobooooo
ooobOoooOooobooooooooboooooooon
gbobOobOoobooboooobooboobooboobooboooo
boboboooboobobooo—-oooobooboooo
goooboooOoooobooooboboooboobbooooo
000 string->symbol DO ODOO0OOO00OOOODOOO
ooboOoO0obooOo0o0ob0b0O00dO0string->symbol O
0000000000 000b00000string-set! OO
ooooboboooobooobooooobobooooobooboooo
oooobooog

bobooboobooboooooboboooboooboooo
ooo:

(symbol->string ’flying-fish)
=
=

"flying-fish"
(symbol->string ’Martin) "martin"
(symbol->string

(string->symbol "Malvina"))

—> "Malvina"

(string->symbol string) oono

000 stming O0D0OO0O000O0O0OO0O0OOOOODO
OO0oo0o0ooOo0oo0oooooboooOoooooDobooo
000000000000 O0Scheme OOOOOO00OOOO
Ob000o00obD0ooboboooD reed D00 0OO0OOO
ooooooooo0ooooooooooboooooooo
symbol->string 0 0 00O

obOobOoobooboooooooboboooboooooo
ooo:

(eq? ’mISSISSIppi ’mississippi)

— #t
(string->symbol "mISSISSIppi")

= "mISSISSIppi" 0O 0OOOOOODOO
(eq? ’bitBlt (string->symbol "bitBlt"))

— #f
(eq? ’JollyWog

(string->symbol
(symbol->string ’JollyWog)))

— #t
(string=? "K. Harper, M.D."

(symbol->string

(string->symbol "K. Harper, M.D.")))
= #t

6.3.4. OO

00000000000 0000000 (printed character)
000000000000 000000 #\<OO>000
#\<O000>000000000000000000:

#\a 0000

#\A 0000

#\ ( ;0oooo

#\ 000000

#\space ; 0000opobobboooooooo

#\newline ;0000
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D000 #\«OO>000000000#\00O00>000
OO0000D0OD000 #\«OO>0 <0O0O>0000000
gbooobO<od>0oobobooobooboobooogon
boboooboboooboboooboobooboooooon
O0D0O0O0O0D “#\space” OOODOOOOOOOODOOODO
OO0000O0oO000ooO0oOo0nD s 00O0O0O00ooo
O “pace” 00000000000 OOOOCOOODODOO
gooobooogn

~A\OJODDOOoOooobooooooobooooooooooon
oooobooboooobooboooobooog

goooobbbbbooooooooooooobooobn
obooooOobobooooobobooooobobooog
00000 “-ci” (OO0 “case insensitive”) D00 00O
goo

(char? obj) ooo

OO0 o O0OODODOO #t 000D0CODOODOO #£0
goo

(char=7 char; chary) oo
(char<? chary chary) oood
(char>? chary chary) ooad
(char<=? char; chary) oon
(char>=? char; chary) oon0

ooboooobobooooboooooooooooboooon
oooooobooogoog:

e 10000 DODODOODLOOODOOODOOOODOOODO
(char<? #\A #\B) U #t 0O 0O OO

e 10000 DODODOODLOOODOOODOOOODOOODO
(char<? #\a #\b) O #t 00O OO

e JOIDDODODOODODODDODODOOODOO(char<?
#\0 #\9) O #0000

e JO0O0UO0ODOOODOOLOODOOLOOODOOOODN
oooooooo

e JO0O0UO0ODOOODOOLOODOOLOOODOOOODO
oooooooo

gobobooobooooboboobooooooooooooon
oooooboooobooboooobooooboooo

oooooooo
oooooooo
oooooooo

(char-ci=? char; chary)
(char-ci<? char; chary)
(char-ci>? char; chary)
(char-ci<=? chary charsy) Ooo0o0ooooo
(char-ci>=7? char; chary) oooooooo

Uoboo00o00b char=2 000000000 OOOOODO
O00000DO0O0O0C00O0ODOO0O(char-ci=7 #\A #\a)
U#00000000000DO000O0000000000

gbouoboboooobobobobooobobaobaa
oood

obooooogd
gbooocood
gboooood

(char-alphabetic? char)
(char-numeric? char)

(char-whitespace? char)
(char-upper-case? letter) opoooooog
(char-lower-case? letter) ooooooogd

goobOooobooboooobooooooobooooooo
obobooobOoboobOoboobobooogn #t
00000000 COO0 #000000000D0OASCIIO
obooooboobooooobooboobooobooo
O:00000000000b000 200000000
obob0O0 iooobooooboobobobobOoboona
oobobooboobobooooboon

(char->integer char) oono
(integer->char n) oono

00000000000 char->integer OO OOOOO
O000000000000000 char->integer 00O 0O
O (image) 00000000000 OOOOO integer—>
char OOD0O0OD0OO0O0OO00OO0OO0D0OO0DODO char<=7 00O
0000000oo0obooUb<=00000booobooo
obobOooboobobooooboboooboooboooo
ooooboooooo

(char<=? a¢ b) — #t 00O (k=12 y) = #t

Uoodbdid 0O yUO integer->char DU O UOOONO
oooooodo

(<= (char->integer a)

(char->integer b)) = #t

(char<=7 (integer->char z)
(integer->char y)) =— #t

(char-upcase char) ooooooogd
(char-downcase char) gpooooood

000000000 (char-ci=? char chary) OOOO00O0O
charo OO00ODO0O0ODOOODOO cher DOOODOOODOODO
U0 char-upcase U0 U000 0O0DO OO0 char-downcase
oooobooboooog

6.3.5. OO0

000 (string) 000O00O0O (sequence of characters) O
0000000000000 (yooooooooooo
O000000OO0oooOoOoOoOoOoooooooo (\)oo
oobooooobooobooobooooobooooooo
gg

"The word \"recursion\" has many meanings."



gobooobooobOoobooooboooooooobooon
obOobooobooooboooboobooobooobooooon
goboooooooooooobbooobooooobooon
Oo0ooOO0o0O0O0OD0O0OD0DOO0O0O Scheme 01000000

gboooobobooboboboobobobobon
gboabouoouooobogbooaoboan

000000 (length) D0OODDOOO0OOOODOOOOOO
gbobooboboooobobooobobooobobooon
O0000000000000000 (valid index) 00O
oboooobobOooboobobobooboboobooon
obooooOob obooboooboobooooonbo 1000
gooood

“00 start 0000000 end DO00 string OO0 O
00000000o000ooonD stert 0000000 OODO
0000 end DOODOODOOOOOOODOODOODOO
O start 0 end D0O000OD0OODOOOOOOOOODOO
000000 stert OO00OOD0ODO end O string DO OO
oooooobooogoooo

goooobbbbbooooooogooobooboobbo
oobOooobooooboooobooooooooocooon
00000000 “-ci” (000 “case insensitive”) 00O
gooood

(string? obj) ooo

OO0 opy DODODODDDO # 00000000D0ODO #£0
ooo

(make-string k) ooo
(make-string k char) oo0o

make-string 00000000000 DOOCOOO0OO kO
OO0000O0000D0 cher DODODOODOODOODODOO
0000000 cher OCOOODODOOOCOOOCODOODO
string 00000000000

(string char ...) oooooogo

gobooOoooooooboooooobooooobooooon
goo

(string-length string) oo
00000 string 000000000000
(string-ref string k) ooo

kDO string 0000000000000 0O0OOSstring-ref
O string 0000000000 0000000

(string-set! string k char) ooo

kO string 0000000000000 0O0OCOstring-set!
O string 000 kO char 000O0000O0O0O0OO0OOO
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(define (f) (make-string 3 #\*))

(define (g) "**x")

(string-set! (£) 0 #\7) — 000

(string-set! (g) 0 #\7) = 0oo

(string-set! (symbol->string ’immutable)
0

#\7) = 000

(string=7 string; strings) oopooooono
(string-ci=7? string; strings) oopooooono

goooboboooboboboooobooboobobon
uboobdabud s ouboobabodabod #£00
OO0string-ci=? 00000000 OO0OO0O0OO0OOOO
ooboOO00oboobOOd0string=r00000O00OOO
oobooboooooooo

gboooood
gbooooogd
obooooog
gboooood
gboooood
gboooood

(string<? string; strings)
(string>? string; strings)
(string<=7 string; strings)
(string>=? string, strings)
(string-ci<? string; strings)
(string-ci>? string; strings)
(string-ci<=7 string; strings) oooooood
(string-ci>=7? string; strings) gbooooog

goobooooboooobooooboooboooooooo
goboobobooboooboboooobOOdstring<? 000
OO0000D0 char<?z OO0O0O0OOODOOOODOOOO
gobooooboobooobooooboooooobooooon
oooooooboooobooooooooobooooooon
obobOooboobooooooobobooobooboooo
oo

ubobooooid string=? 0 string-ci=7 0000
ooooooooooooooooboOoOooOOOOoOoboon
ooooooooooood

(substring string start end) opbooooog
string 000000000000 Ostartd end DO0O0O0O
00o0o0booooooooooon

0 < start < end < (string-length string).

substring OO string D000 stert D000 (0DOOO
0)000 end D000 (OODOOOO0)0D00OO0OO0O
ooooooOoOoOoOoOoOOOOOOOOOOOn

(string-append string ...) opbooooog

ooobooOooobooooobooooobooooobooon
oooobooooboboooogo

(string->list string) opbooooog
(list->string list) oooooooo

string—>list UOUOOOO0O0OO0O0O0OO00OO0O0O00O00O00O0
ooooboooooooobooboobobooooooooilist—>
string 00000 kst—0O 00000000 OO00ODOOO
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oooooo—-0Oo0oDOo0oo0oooOooooooooDo
00000000 000Ostring->1ist O list->string
OOequal? JO0DO0OO0O0ODOOOOODOOOODOOO

(string-copy string) oooonoooo

gooon stmng D0ODOO0O0O0OO0OO0DOOOOODOOO
oooo

(string-fill! string char) oooooooo

OO0000 string 0000 cher OOOODOOOODOO
gboogd

6.3.6. OO0

goobOooboooobooooooboooooboooon
0 (00:00000000000000000O) 000
goboooooooooboboooooboobooooboooon
oobooOoooooboooobooooobboooooooon
obooooboobOoooobooooooboooon
goooo

000000 (length) D0D0O00O0ODDOODOOOOOO
goooooooboboooobooobooboooooboooon
00000000000000 (valid index) 000000
gobooOooooooooooboooobooooobooooon
goobooooooboooooooooooooobooooon
10000b00obooooooo

Oo0DO0o0OD #Gby ...) 00000 DOOODOOOOODDO
0030000000 o0000000DOO 10000 (2
222)0000000C 20000 "mpna"0000000
ooooooooooon:

#(0 (2 2 2 2) "Anna")

gobooboooooooooooboobobobooobooooo
oobooooooooboboooooobobooobobooon
obooooobooooobon:

#(0 (2 2 2 2) "Anna")
= #(0 (2 2 2 2) "Anna")

(vector? obj) ooo

00 opy OOOODODOD % 000000O00DOD #£0
ooo

(make-vector k) oon
(make-vector k fill) ooo

kO00000000000OOOOOOOODODOODODODOo
O00D00000ooooooooooooooog fillo
gboooooboboobobooboboboobooboan
goo

(vector obj ...) oooooooo

oobooOoooooooooooobobooooobooooon
gboooboooblist0000an

(vector ’a ’b ’c) — #(a b c)

(vector-length wvector) ooo
vector 000 000000000C0O00O0O0OCO
(vector-ref wvector k) ooo

kO vector DO0O0O0O0O0O000O00000O0OOvector-ref
O wvector 000 KOOOOODOO

(vector-ref ’#(1 1 2 3 5 8 13 21)
5)
= 8
(vector-ref ’#(1 1 2 3 5 8 13 21)
(let ((i (round (* 2 (acos -1)))))
(if (inexact? i)
(inexact->exact i)
i)))
— 13

(vector-set! wector k obj) aoo

kO vector O0DO00OO00DO0ODO0ODOOODOvector-set!
O wvector OO0 kO obj 00O O0ODO vector-set! OO
ooooopooogooo

(let ((vec (vector 0 ’(2 2 2 2) "Anna")))
(vector-set! vec 1 ’("Sue" "Sue"))
vec)
—> #(0 ("Sue" "Sue") "Anna")

(vector-set! ’#(0 1 2) 1 "doe")
— dJoo ; Oooood

gboooood
gboooood

(vector->list wector)
(list->vector list)

vector->list OUwector DO UOO0OOOOOODONO
00d00dooddoooooooDooooooooon
O01list->vector DO OOO0 st OOOOOOODODOO
odo0obDoOoOo0o00oooobooobooooo

(vector->list ’#(dah dah didah))
— (dah dah didah)

(list->vector ’(dididit dah))
—> #(dididit dah)

(vector-fill! wector fill) opooooood

vector 00000 fill 00000OD0vector-£fill! 000
ooooooood



6.4. DO 0OU

gobobOoooboooboooobooooooooon
U00D000b0b0bO0DbO0DbDOprocedure? OO OO
gbooooood

(procedure? obj) oo0o

U0 oy UODOODOO #t 00000 ODOODODO #£0
agon

(procedure? car) = #t
(procedure? ’car) = #f
(procedure? (lambda (x) (* x x)))

— #t
(procedure? ’(lambda (x) (* x x)))

= #£f
(call-with-current-continuation procedure?)

= #t

(apply proc argy ... args) oo0o

proc000000000D0O00D0egs 0000000000
O000Oproc 00000 (append (list arg; ...) args)
oo0oo0oooooooooooono

(apply + (list 3 4)) _— 7
(define compose
(lambda (f g)
(lambda args
(f (apply g args)))))

((compose sqrt *) 12 75) = 30

(map proc listy listy ...) oooooooo

Onhst 00000000000 OOprocd lList00DO0O0O
obooooboooooooobobooobobooon
0000000000000 st O0D0OO00OD0ODOOD0O0OO0
obooboooboooboobooobOodimap O proc O
Ot DO000ODOOOODODOODOOODbOObOODbOon
OO000000000Oproc00 st 00DDOOOODOODO
obooobooooooooon

(map cadr ’((a b) (d e) (g h)))
= (b eh)

(map (lambda (n) (expt n n))
’(1 23 4 5))
—> (1 4 27 256 3125)
(map + (1 23) °(456)) = (679
(let ((count 0))
(map (lambda (ignored)
(set! count (+ count 1))
count)
’(a b))

= (1 2) 000 21

6. Doooo 31

(for-each proc listy listy ...) gooooooo

for-each UU OO map DU OOODODODODOfor-each O
proc 000000 DOODOOOOOOOOODODODOO
O0Omap OO0 00O00for-each O proc OO lList OO0 O0ODO
obOobOooboobOooooooboboooboooooo
ObOOob0Oo0000000 for-each DOOOOOOOO
oo

(let ((v (make-vector 5)))
(for-each (lambda (i)
(vector-set! v i (x i 1i)))
(01 23 4))
v) = #(0 14 9 16)

(force promise) oopoooooo

00 promise 00000000 (force) 00 (4.2.50 delay
00)O OooOoooO0oooOoooOooooooOooooo
gooboobooobooboouooboobobooon
00000 force 0O0O0DOO0OO0OODOOOODOODOO
000000000000000000 (D00 “memoize”
0oo)0

(force (delay (+ 1 2)))
(let ((p (delay (+ 1 2))))
(list (force p) (force p)))

— 3

= (3 3)
(define a-stream
(letrec ((next
(lambda (n)
(cons n (delay (mext (+ mn 1)))))))
(next 0)))

(define head car)
(define tail
(lambda (stream) (force (cdr stream))))

(head (tail (tail a-stream)))
== 2

force l delay OO OOODOOO0OOOOOODOOODOO
ooobooooooooboobooobooobooboooo
goooboboooobobooooboboooobooonog
O00O0000O0O0OoOooOoOoboboDoOon forcebOOO
obOoboobOoooboooboboooboboooboboooboooo
oo

(define count 0)
(define p
(delay (begin (set! count (+ count 1))
(if (> count x)
count
(force p)))))
(define x 5)

P oo
(force p) 6
P ooood

(begin (set! x 10)
(force p))

I

6
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O0000000delay O forceDOOOO0O0O0O0O0OODO
U0oooo0ooOooboobooOooooobOognforce
gbooobOobooooboooon:

(define force
(lambda (object)
(object)))

good
(delay <expression>)
ooooobobobooooooobooooooooooo:

(make-promise (lambda () <expression>))

gbooooobooboobon:

(define-syntax delay
(syntax-rules ()
((delay expression)
(make-promise (lambda () expression))))),

U000 make-promise OO ODOOOOOODO:

(define make-promise
(lambda (proc)
(let ((result-ready? #f)
(result #£f))
(lambda ()
(if result-ready?
result
(let ((x (proc)))
(if result-ready?
result
(begin (set! result-ready? #t)
(set! result x)

result))))))))

o0:. bDooooobooooOooboobbooooboooDboboo
000000000000 force JO0O0D0OOOO force0O0OO
00000000 0000000000D0 forceJO0O00OO0OO
0000000000000 make-promise OOOOOOOOO
ooo

delay U force OO OODOODOODOODODOONO
gboooboodgoogogd:

e 10O0OUODDOOOOODLODOOO forceOOOODODO
booooobooooboooooon

e 00000 force HOODODODOOOOODDODOOO
ooboooobooooooboooooooooon
U0000o0D0obob0o00O#x 0 # 000000

goooooo:
(eqv? (delay 1) 1) = 000
(pair? (delay (cons 1 2))) =— 00O

e 1000000 ONcdr0 +000D0D0ODOOOODOOOO
OO000O00000 forced00000O “implicit forc-
ing” (00O0O0)0000O0O0O0OOOOO:

(+ (delay (x 3 7)) 13) = 34

(call-with-current-continuation proc) goo

proc OO0 OOOOODOOOOOOOODOOOOOO
call-with-current-continuation OO0 OO0O (OO
O00000)0 “00000” (escape procedure) 0O O
gobobooonooog prece 000 bOOobOoOoOnO
gbobgoobooboobuoobbooobboobooon
gobgobobooboooooboobbooboon
OO0000000000000000000 Scheme OO
oobobO0oboO0oobbooobOOddynamic-wind HO OO
000000000 before DODODO after O0OOOOO
gooobobobooood

0000000Ocall-with-current-continuation [J [
0000d0dooOdooooo0ooooooooooaon
O00Ocall-with-values DO OO0 O00O0OOOOOOOOO
000000000 D000D0DO0O000Ocall-with-values
0000000000 oOOooooOOooooooboooooono
Oo0ooooooooooo

proc 000000000 0OODOScheme 00000000
goodbooboboooboobobooooooboobog
goooboobobooboboboboobooboobog
goooo

00000 call-with-current-continuation O 0O O
dddbobooooooboooooooooooboooada
0000000 b000O0o0oO0oo0oO0bo0ooOoooooa
call-with-current-continuation U OO OOOOOO
dooboodoooooooooood

(call-with-current-continuation
(lambda (exit)
(for-each (lambda (x)
(if (negative? x)

(exit x)))
(54 0 37 -3 245 19))
#t)) = -3

(define list-length
(lambda (obj)
(call-with-current-continuation
(lambda (return)
(letrec ((r
(lambda (obj)
(cond ((null? obj) 0)
((pair? obj)
(+ (r (cdr obj)) 1))
(else (return #£))))))
(r obj))I)N)

(list-length ’(1 2 3 4)) = 4

(list-length ’(a b . c)) = #f

oo:

call-with-current-continuation D0 OO 0OO00O0OO0O0OO0O
JddddooooOoOobOoOO0000ooooooooboooooa



O00000Ocall-with-current-continuation DO OO OOO0O
0d0oDbOO0od0oDbOO0ooooDoOoooooooo

000 Scheme 000000000 DOOOOODODODOOOODOO
000000000 (continuation) 0000000 0OOOOOO
000 (U0oboo0)bo0oooUoUOoUOoOUoOOooOoOoOO
000000000000 0000000o0ooooooooog
0000000000000 bo0obD0D0o0o0ooooooooo
0000o0Do0Do0D0o00oo0oooooonooonoog
0000000000000 000000000000000ag
JdbdoooooobooooooDOoobOoooDOoooOooroo
000000000000 00oo0DoOooDOoooDoonog
000000000000 0000000000000000ag
000000000000 00000000000000000
0000000000000 00D0oDooDOoooOoooog
O0000Ocall-with-current-continuation 00D 000000
000000000000 00000000000000000
Scheme OO0 0000000 DODODOODOO

O00000000000000DOexitd return0000O goto
0o00o0oooooobOOoDooooooooooooooooo
0000000001965 00 Peter Landin [16] 0O0J 0000
0000000000000 00000John Reynolds [24] OO
0Ob00O0DOO0DO0bO0DbO0DbO0oDbOobDObD 1920000000
Sussman [ Steele 0 1975 00 Scheme 00000000 catch
000000000000 MacLisp OO0 QOOOOODODOOO
O00OD0O0O0OO0C0OODOOOReynolds 0ODOOOOOOODOO
00000000000 Scheme 0O00O0OOcatch O0OO0O0O0
go00od0O0o0ob0o0obO0obO0obOU0o0obDbOOoDUoOoooooo
ododododooboobobooboboooooooooooDoa
call-with-current-continuation ] 1982 0000000000
odoooboooooooooooooooooooooooo
0000000000000 call/ecOOOOODOOOODDOO
oooo

(values obj ...) ooo

Oooooo (DDDDDDDDDD)DDDDDDDDDDD
call-with-values U 0O O0O0OOOOOOO0OOOO
00000000000 0000O0values00ooooo
ooooa:

(define (values . things)
(call-with-current-continuation
(lambda (cont) (apply cont things))))

(call-with-values producer consumer) goo

producer 00000000 O0ODOOODODOOODOOODOO
oooo0o0o0oO0Oo(@ooo0)00Ooooooooooo
0000000 consumer DO O0OOOOOO consumer O
000000 Db00000call-with-values OGO OO
goooooad

(call-with-values (lambda () (values 4 5))
(lambda (a b) b))
= b

(call-with-values * -) — -1
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(dynamic-wind before thunk after) ooo

thunk 000000000 0O0O0O0OOOD (DOOOOO
O000)000000dbefore O after 000D O0O0O0OO
oobooobooooboOoOoboobOoOooobooooOooon
(call-with-current-continuation 000000000
goooooooooooooooOoOOO0oOoOo0Oo0ooon
00000000000000000000000)0 before
0000000000 thunk0OOOOOOOCDOOODOO
O0000C0Oaefter0000000O0OOCOOOOODOO
0000000000000000000 (dynamic extent)
gobdooooooooooooooooooooooo
000 0OScheme 00 Ocall-with-current-continuation
ooooooooooooooooooooooooboon
cooobooooooobcoooobocooooon:

e JUDOODOOOOODODOOOODODLOODOOO
oood

e (call-with-current-continuation 0000 )OO0
gbobobooboooboboocoooobooban
gobobooooobooboobooboobooooao
gogooboboood

e IO000D0OOODOOODOOODOOOOOOODOOODOO

e JDOODOOOOODODOOOODODOODOOO
goboooobboooobboooboboooboog
gbogbooooboabood

000 dynanmic-wind JO0D0O0000O00D0O thunk OO
obooboooobooooboooooboboooooo
dynamic-wind OO0 000000000 after OOOODO
oooobOoboooooobobooobooboobooonog
dynamic-wind 000000 (DO0) 00O0OOOOO
after 0000000000000

000 dynamic-wind 000000 O00DO0O thunk OO
OO0oo0o0oDbOo0oooooobooooboobooooooo
dynamic-wind 00000000000 before 00O OO
goo0ooOo0oOoOooOoOoOooooOoopoooOooooodg
dynamic-wind 000000 (DOO0) 00O0OOOOO
before OO DODOOOOODODOOO

O0000000000000dynamic-wind OO OO0
00000000 before 00 0DDOOOODOOOOODOO
after 000000000000 0OCOO0OOOO0OOCOafter
ooboobooooboooo

O000D00000000Obefore 100 after 0000
gooobgbobooobobobooobobooobon
gogn

(let ((path ’>())
(c #£))
(let ((add (lambda (s)
(set! path (cons s path)))))
(dynamic-wind
(lambda () (add ’connect))
(lambda ()
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(add (call-with-current-continuation
(lambda (c0)
(set! c c0)
’talk1))))
(lambda () (add ’disconnect)))
(if (< (length path) 4)
(c ’talk2)
(reverse path))))

— (connect talkl disconnect
connect talk2 disconnect)

6.5. Eval

(eval expression environment-specifier) oo

expresstcon D 000 000O0O0OO0OOOOOOOOOOO
OO0Oexpression 0000000 0O0O0OOOOOODODOO
O Scheme 0000 0O0OOODODO environment-specifier 0 O
000o00oo00oooooooooooooooooon
00000000000000 eval DOOOOODOOODO
00000000 (D0)00o0o0oooooooooood
O0D000DO0O0DO0O0ODO0O0O0bOO0Ob00OO: eval OOO
null-environment U U 0 scheme-report-environment
000o00o000oooooooooooooooooon
oood

(eval ’(* 7 3) (scheme-report-environment 5))
— 21

(let ((f (eval ’(lambda (f x) (f x x))
(null-environment 5))))
(f + 10))
— 20

(scheme-report-environment version) oon
(null-environment wersion) ooo

verston 000000 5 000000000000OO0OO
Scheme 0000000 (the Revised® Report on Scheme)
OO00O0O000OUO scheme-report-environment U OO O
oooo0oooO0oo0O00 Dobooo—-00o00oo00o
OOo0o0oDoDOo0OoO0OooUooOOoOoDoDooooooOooo
O0—0000 0000000 000 (specifier) 0000
null-enviromment D OO0 0O00OO0000O0O0OO0O0OO
coooooooo—-0Ob0o0ob0oobooobooobOooDo
ooboooooooooboooooo—00000D0
ooooooooooo

boboooboboooboooboboooboboooon
gobob verstcon OUODDOO0OD0ODOOODODOOOODOO
ubobooboabodn verston U 500000000
oboooobooboooboooboobooobooobooooon
obooobooooooon

scheme-report-environment U U0 UOO0OOOOOOOO
(0000 car)00(eval O0OOO0)000O0OOOOOOOO
U00D0O0O000O00D0O0ODOscheme-report-environment
oboobooooobooboobooooobooooo

(interaction-environment) ooooooao

ooobooooobooooobbooo—oO0oooaoo
gooooooobooooooboobooooooonD —
oboooobbobobobooboobooboobooo
obOooOoobooboooobobobooboboooooo
oo

6.6. OO UU

6.6.1. OOO

000 (port) 0000 (input) OO0 (output) D OO0
O0O00OOScheme OO00OOODOODOOOOOOODODOO
0000000 Scheme OOOOOCOOOODOOOOOO
0000000000 Scheme 10O00000O0O00O

(call-with-input-file string proc) O0O00OOD0OOO0O
(call-with-output-file string proc)
ooooooog

sting 000000000000 OO0OO0O0OO0000
ObOO0Oproc DODODDOODOOOODOOOODOODO
call-with-input-file U0 O00000000O00000OO
O00Ocall-with-output-file OO OOOOOOODOODO
0000000000000 000000000 procd O
ooobo—->oboooooooooboooooooboooooo
gooooooboooooboboo—-o0obooooobooboooo
goboooooooobooobooooooooobooooo
proc 000000000 O0DOO0OO0OOCOODOOOODOO
proc 000000 (0DOUOOUOODO)O0UOOOOO
OO0 proc 00000000 OO0DDOOODOODO read OO
UOwrite000000D0O0O0O0O0OC0OOODOOOOOOOO
ooooboooooooooon

O0: Scheme 00000000000 DOOOOOOOOOOO
0oo00ooooooooDoooooooooooooooooo
ooooooooooooooDooooobOooDooooooo
0000000000000 call-with-current-continuation
00O call-with-input-file 0 0 0O call-with-output-file
gopooo0b0oo0bOooOoOooObOooDbOOobDOoobOoobOooo
goo

(input-port? obj) ooo
(output-port? obj) oono

0000000 oy DO ODOOOODOOODOOODO
#t 00000000000 #£0000

(current-input-port) oono
(current-output-port) oono

oobooboooboobobooooobooooboooon



(with-input-from-file string thunk) OOO00D00O0O
(with-output-to-file string thunk) ooooogoo

sting 000000000000 O0OCOO0OODOOOC0OO0
OO0OO0OO0Otuwnk OOOO0O0O0O0O0O0O0O0O0OODODOODO
with-input-from-file JO0O00000000O0O0DDODODO
00 Owith-output-to-file 000000000 OODOO
ooo0o0o0oO0OO0oO0oO0o0oO0oOOoooooooooooogoo
ooooooOooO0ooOoO0oo0oooOoDoOobOOooboOoDo
00 Ocurrent-input-port OO0 current-output-port
00000000 (OO0 (read)d (write obj) DO OOO
00)00000000000000000 thunk D000
OO000000Otunk 00O0O00000OCCOCOODODOO
0000000000000 00DOwith-input-from-file
O with-output-to-file OO0 ¢thunk JODO OO0 (OOO
000000)0000000000O000O0bOO0oooOO
ooooooooooooboOooOobObObOObObOOOODDO
ocoooooooobooogooo

(open-input-file filename) ooo

oobooobobooobooobobooobbooobooooooon
oobooobOooobOooooOooooooooboooon
gbooooOoboboooboboooooboooooan

(open-output-file filename) ooo

boooooobobooooooboobobooooog
obooooboboooobobooobooooboooooo
oobooOooboboooboooobobooooooooon
oboooobooooooboooobobobooon
goooOooobobooooobbooooooooooon
goo

(close-input-port port) oon
(close-output-port port) oon

port DO OODOO0OD0O0OO0O0ODOpert DOOODOOOOO
oboocooOobobooooo ooobooboooooooon
goboooooboooboobooobooobooobooogon
gboooboooobooon

6.6.2. OO

(read) oooooooo
(read port) oooooooo

read 0 Scheme 000000000 D0O0OO0COOOOCODO
Uobo0O0oobbOobOO0O0O0read000O00O0DO <O0OO>
OO00O00O0oo0oo (712006320000 )0read 00
goooodbD pert DODODOOOOODODOOOOOO
oobooooboooooboooobooobooooobooon
OO0o0o0O0oboooog pert OOODOODO

obooooboooobooooboboooboooon
00000 endoffile (0000000 0)00000OOO
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OOendoffile 0000ODO0OO0O0OODODO OOOODODO
O0000000 reed0000D00OCDOOO endoffile O
goooobooooboooobooobooooooooboooo
000000000 endoffile 000000000000
oboboobooboooobobooobobooooo
oooobooog

port 00 0000000O00CO0O0O0O current-input-
port 000000000000 O0O0O0O0O0O0OCOO read
oooooooooooon

(read-char) oono
(read-char port) aooo

U0 port OOOO0OD0OOO0OOOOOODOOOODOOOOOO
Uooooooooo pert 000000 00O0O00O0O00OO
O0D00O00000O0OCendoffile000000000CODOO
port UODOUODOOOO0OO0DOODODOO current-input-port
oooobobooooooboo

(peek-char) oono
(peek-char port) oono

OO0 port 00DOOOO00ODOOOOOOO0OOODODODOO
O0O0000Do0o00g pert ODODOOOOODODOOO
000000000000 0D00000ODOend of file OO
000000000 0pert DOODODODOOOODOOO
current-input-port 0O O0O0O0O0OOOOOOOO

O: peek-char DO OO0OOO0OO0O0DO0O0DO pert OOOO0O
read-char 00000000000 COO0DODOOCOODOOOOO
00000000000 port O read-char [0 peek-char 0 00
00000000000 peek-char JOOOOOOODOODOOO
ooooooooooooboooboobDDDODODDO0 peek-char
O0D000O0O00000000 read-char JOO0OOODOOODOO
00000000ooooooooooooooooOoOobOoo

(eof-object? obj) oono

OO0 obj 0 endoffile 000000000 # O0ODDOODO
00000 #0000endoffile 00000000000
OooooooooOoOoODbOOOOoOooooDDODDOO0 end
offle 0000000 Oread O0DOODOOOOOOOOO
gooobooooooobooogn

(char-ready?) oono
(char-ready? port) oono

Ob0doo0 pert OOODOOOOODOOO0ODOODO #£ 0000
U0b00000 #£ 000000 char-ready U #t OO0
J0ooooobDboD pert 00000 read-char OO O
000000000000 DODO0O00 port O end of file O
Uobo0ob0O0diO char-ready? U #t 00O OO port O
0000000000000 current-input-port OO O
ooooboooonogd

O0: char-ready? U0O0O0OO0O0OO0O0O0O0OOO0OOOOOO
gbobooobooooobodoooboobOooboobooobooboooo
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goboobooobooobooboooboooboooboobobooo
O00000 char-ready? U0 000000000 OOOODOO
goooboooboobuooboboobooboobooobo
O char-ready? 0 endof file 0 #t 000000000 Oend of
file 000000000000 DOOOOO0OODOOOOODOOD
gboboboobooboooooboobooo

6.6.3. 00

oooooooo
oooooooo

(write obj)
(write obj port)

obj OO00ODOOO0D0OOO0OD port OODODOOOODO
goooopoooooooOoOoOoOOOoOODOOOODO
0oo0o0o0ooooooboOoooooooboooOoooo
Oo00ooooooooooooooD s.\DOoOoDoDbooo
O00Owrite 000000000 port OO00OO0OO0O0O
00000000 current-output-port O OODOOOMO
oooooo

ooooboooo
oooooooo

(display obj)
(display obj port)

obj OOOO0O000OOCODO peort OO0DOOOOOOODOCOOD
goooOoooboooooboooooboooooooon
goooOoboboooooooooobboooooooooooo
Uoo0ODb0O00000 writeOODODO write-char OO0
O00D00000000Odisplay D0 0OO0OO00ODOOOport
obboo0booodbddld current-output-port
gboooooboooooon

U0: writeU0OO0OO0OO0O0OO0OO0OO0OOOO0OOO0OOOOdisplay
O000D00D00D000O00000Do0oo0gon “lashifi-
cation” 0000000000000 OOOOOOODODO slashify
0000000000 write OO0O0O0O display DO OOO0O
oooo

oooooooo
oooooooo

(newline)
(newline port)

endoflined port 0000000 DOCOOCODOOOOOODO
oopooooOooo0oooooooobpooooooooDo
oobOOoooobodOpert 00000000 OOOODO
OO0 current-output-port DOOODOOOODOOOOONO

(write-char char) ooo
(write-char char port) ooo

00 char (0OO0OD0OOODOO0ODOOOOODO)00O0OO
U00 port 00000000000 OOport 0O00OOODO
OO00O0OCOD0O0O000 current-output-port JUODOOO
ooooobooogo

6.6.4. DUUOOOOOUOOOOO

obobobobooooobooooboooooboooooboooo
gboooooboboobobobooooboobobobon
gbooogogan

(load filename) ooooooo

filename O Scheme 000000000000 OOODOO
O00000000000000001ead DOODOODO
goooo0oodooOoDo0ooOoooOooOoooooo
000000000000 0000D00D01cada OOODO
current-input-port I current-output-port U 0O 0[O
O0000D00DOO000000O0010ad DO0OO0OODO
ooo

00 0000000000 01cad 00D0OO0OOOOOO0O0DOOO
oooobobooooooobooooooooooboonn load O
goboooooooboocooon

(transcript-on filename) ooooood
(transcript-off) oboooogoo

filename 0 O0O00O0O0O0OCOOOCOCOOOOOOO
O0000O0O0OUOtranscript-on OO OOOOOOO
O000000000000000000000 Scheme O
0000000000000 O0OO000000 (transcript)
oboboobooboooboboooboooobooooo
transcript-off 0000000000 O0O0O0O0O00OOO0
oobobO0ooooooboooobooobobooooooooon
ooboooobooooooboooooooboooon
gobooboooobooooboooo



7. goooboboogdon

gobobooobbboooobboooobbooobobo
ugboabougoooogbooaoo

7.1. 00gogn

gboooo
ooo

gboooobgoboobobooboboobobooo
oooooouoooooobobobbooodd#xiA O
#XlaJOOOOOO<O>00000000OO0O

ooooboo0oOoob0O0o BNF OO0ODOODOODOO
<000>* 0 <000O> 0 0 000oO0oooooooo
<000>* 000000 100 <000>000000

BNF OODOOO Scheme OOOO0OOOO

7.1.1. 0OO00O0O

00000000000 (D00O00D0O0)o0oDooooO
goboboooobbooobobooobobooobobo
gobobooobobbooobboooobbooobobo
oono

<g00bo0oobooo>obobobooboboboobooog
obooooOobo0oooobooooobooooooon

000000000o00oOoO (0ooooooooooo
000)0000 «00000>000000000000
gbooobOoboooboobobooobooboooogon

obooooboobOoooobooooooboooon
ooooo:-rfc14zx1

<0000> — <000> | <000oo»> | <o>
| <OO> | <OO0O>
| ClY | #C | sl .e .
<00000> — <go> | C|) | "|;
<0O0> — <00o00oooog»>
<00> — ; (000O00OO0ooOooOooooo)
<0000000> — <00> | <00>
<000000000> — <0000ooo>*

000> — <000><0D0gog»>*

| <0ooOooo»>
<000> — <00> | <00ooo»>
<00> — alb|lc] ... |z
<00000> — v | $|%|&|*x|/]:]<]|-=
(> lz - 1"

<0000> — <000> | <00> | <00oooo»>
<00> —0]1]2|3|4|5]|6|7]8]|9
<000000> — + | -|.|@
<«<000000> — + | - | ...
<00000dd»> — <kOoooooos>

| else | => | define

| unquote | unquote-splicing

. oooooooooo 3r

<000000> — quote | lambda | if

| set! | begin | cond | and | or | case
| let | letx | letrec | do | delay
| quasiquote

<O00O> — 0000000 >000000<000>)

«00000> — #t | #f
00> — #\ <OD0O0Oo>

| #\ <000>
<0O00> — space | newline

000> — " <gooogo>*
<00000> — kO \OODOOooooo»>
A" ]\

<O> — <200> | 800> | <1000> | <1600>

<ROO>O<RO00O0>O0<RO00>O0<RO000O00O00O>0
<RO0OOOOO>0000 <ROOOO>0000000
000 R=2,8,10,16 00000000000 0O0OO0OO
O000<2000>0«8000>0000 <16000>00
0000000000000 o00o0o00ooOoooooon
(decimal radix) 0000000000000 OOOO

<RO0O> — <ROO0O0O><rRO0O0O0O>
<ROODOO> — <RODOO>

| <ROODO> e <ROOO>

| <RO0OO> + <RODO0OOOO> i

| <ROOO> - <ROOO0OOO> 4

| <ROODO>+ i | <RODOO> -4

| + <ROOOOOO> i | -<ROOOOOO> 4

| +1i] -1
<RO0O0O> — <O00><ROOO0OOO>
<ROODOOOO> — <ROOODOO>

| <ROODOOO00O> /<RODODOOOO>

| <ROOO>
<loooo»> — <10000000><0d0>

| . <10000>" #* <000>

| <10000>" . <10000>* #* <000>

| <10000>" #F . #F <000>
<RO0OOO0O0O> — <ROOO>T #*
<RO0O0O0> — <RO0OO0O0OO0><000000>

| <000000> <RODOOOOO>

000> — <O0>

| <000000><00> <10000>*
<000000> — e|s|f]d]l1l
<O00> — <O> | + | -
<000000> — <O> | #i | #e
<2000000> — #b
LKLUOOoOoood> — #o
<I0000000> — <O> | #d
<16OOOOOO> — #x
<2000> — 0|1
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000> —o0|1]|2]|3]|4|5]|6]|7
<10000> — <O0>
<leOOO> — <10000>|a|b|lc|d|e]f

7.1.2. OO00OO

<000> 00 read OO0 (6620) 00000000
obOoob0O0O0O<O>00000000000000000O0
<g00d>00b00000b000b00b0000ob00o0oo

<000> — <00o0ooo»> | <0o0ooo>

<00000> — <0oooogs> | <O0»>
| <O0O> | <O000O> | <O0D00O>

<0doo> — <goo»>

<00000> — <000> | <000»>

<000> — O00>% | («xOD0O>*
| <0OO>

000> — <00oboo><goo>

goooo> — , | @

000> — #(<kO000>%)

. <O0o00o>»

7.1.3. O

<> — <gagd>
| <0OO0OO0O>

| <0OoO0O0ooo>

| <A O>

| <0O0O>

| <O00O>

| <00 O>

| <0OoOOoO»>

| <0ooooooas>

<0000> — <00> | <O0oO0oooooo»>

<00000000> — <00ooood»> | 0>
| <OO> | <O0O0O>

<00> — <000> | (quote <O O0O>)

<000000> — kO000> <000oo>*)

<gdd> — <O>

<0oooo> — <O0>

<A0> — (lambda <O 0O 0OO> <O 0O>)
<0000> — (kO0O>*) | <OO0O>

| («O0O>% . <00>)
<O00> — <O 0O>* <O>

<ggd> —
(cond <cond O >7)
(cond <cond O >* (else <O>))
(case <O>

<case 0 >T1)
(case <O>

<case O >*

(else <O>))
(and <0 0O0O>%*)
(or <O O 0O>*)
(let (kOODO0O>*) <O0O>)
(let <O 0> (kOOOO>*) <0O0O>)
(letx (xOODODO>*) <O0O>)
(letrec (kOO ODO>*) <O0O>)
(begin <0 >)
(do (kOO DOODO>*

«OO0> <doO0O>)

<0goos>*
(delay <0 >)
| <0O00O>

<cond 0> — O O0O> <O>)

| «OO0O>)

| k000> =><000000>)
<0o0oods> — <O»>
<case > — ((xODOO>*) <O>)
<0000> — OO> <O>)

<00000> — O0O><000> <0ood»>»

| («=O0O><000>)
<go0gd> — <d>
<0000> — <O0>
<doOO> — <O> | <O>

<00000> — (kOODOD0ODoO> <ggd»>®
<000o0d> — <goog»>

ggooobgg> —

(let-syntax (<00 00O>*) <O 0>)

| (letrec-syntax (<00 00>*) <O 0>)
<0000> — (<kODO0O0O><0Oobooo»

7.1.4. 000

<O0> — < Ogog>* <O0>
OgoOo0g0> — <O0>

ooobooOooobooooboooooboooobooon
bobooboobobooooobobooobooboooo
Ooo0ob=1,23,...00000000000000000

000> — (Af <000><000> <000>) 00DO0O0000D0 (depth) 000000
<0O0oO> — <O0>

000> — <O0> 000> — <Oog 1>

<000> — <O0> | <O> g0 O0ooog 0> — <O>

<000 D> — “<qq000000 D>
| (quasiquote <qqUI OO OO0 D>)
<q000000 D> — <00000>

00> — (set! <O 0O> <O>)



| <000 000000 D>
| <000 qq0O0000 D>
| <000 D>
<000 q000000 D> —
(kqqO0O0O0000O0O0000oOg D>*)
| (<qq00D00000000D000 D>+
. <qq000000 D>
| '<qq000000 D>
| <000 D+ 1>
<000 q000000 D> —
#(kqqUUOODOOOOOOOOO0O D>*)
<000 D> — ,<qq000000 D—1>
| (unquote <qqO O OODOO D—1>)
<q0O000O0o0ooooobooog D> —
<qq000000 D>
| <0ODO00oDoooo D>
<00oooood D> — ,ekqqUooood D—-1>
| (unquote-splicing <qqO OO 00O D—1>)

<000>00000<000 gqqO000b000 p>0000
O <000 D>000 <x0O0O000DbO0O0 D>0O00D00
O0O<«000 D>000<«x000o0o000o0 D>o00od
gooooood

7.1.5. OO0

<0oooo> —

(syntax-rules (<00 0>*) <O 000O>*)
<0000> — (kO0000><0000oo»)
<0000> — <OQoooooos>

| («OOO0>*)

| «ODOO0O0O>T . <0000>)

| «OOOO0>*<0000><0000>)

| #(<0000>%)

| #k0000>* <0000> <0000>)

| <0ooooooas>
<00000000> — <gog»>

| <0 0>

| <0ooOoO»>

| <O>
<000000> — <goooooos>

| «ODOO000000>%)

| «ODO0O0OOoOooO>t .

| #(k00000000>%

| <OODoOooooooos>
<00000000> — <Oooooo»>

| <0O0000O> <0000>
<0000000000> — <0ooooooos>
<0000oo00> — <...000000000>
<0000> — <goo ...>

<0oOoooo»

71.6. O0O0O0O0O0O0OO

<0dooo> — <goooooooos>*

7. 0oobooooooo 39

<goooooood> — <gooo>
| <OO>
| <0000>
| (begin <00 O0O0O0O00O0O>)
<O00> — (define <O 0> <O>)
| (define (<O00> <defO00O0O>) <OO>)
| (begin <O 0>*)
<defO0000O> — <O 0O>*
| <OO>* . <O00>
<0good> —
(define-syntax <00 000> <0 0000>)

7.2. 000000

0000 Scheme OO0 O00OOO0O0OO0ODOODOODO
gooboooooboooooboooooboooooboooo
000 [299000000000000000000O:

(...) oooo

slk 0Os0O0 kOO (100000O)
#s 0sO0o0

s§t OsO00¢t000

stk OsO0000kOO0O0O0DOOO

t —a,b McCarthy D000 “if ¢t then a else b’
plr/ij 0O «“00000=20000p
xinD gooonoonood 000

x|D oboooobOOzOO00

0000000O0O000o000 (Doboo)ooooooo
goobobooooooooboooooboboooooboboooo
gooobooooboooooon

gobooooboooboooboboooooobooboaoo
gbobogbobobbobobooobooobooboobooo
gbgobgooabod

gbooopoobobobooboboboooobooboog
gbooobobobobooboboboobobaoobaa
o0oo0OoboboooooboobobonOon permuted O
0000 wnpermute 0000000000 OO0OOOOO
000O000O0O00O0O000000OD (boooooooo
0000000)000000000000000DO0O0O0
gboboooboobbooobobobobobboooo
gboboboboobobobooobobobaoboaa
oooobooon

gbdbobobuobub newODOOOOooObobDOO
O0000000000: 00 neweoelOOO o(newo|L) |
2 = false.

KOooooooooooooo xooooooooooo
oobOoboooobooooboboobooboooon

000 pOO0OD0O0OO0OCODOOOOOOODOOOOODOOO
OoooboooOoooooooooooooopPOOOO

E[((lambda (I*) P’) <undefined> ...)]
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0000000 *O POOOODOOOOOOOOOOOO

PPOPOOOOOOOOOOOOOOOOOOOOOOO
000000000000 <undefined> O wundefined (O O
00)00000O00000000O0O eooOoOooOon
00000000 (semantic function) 00 00O

7.2.1. 0O0OO
K € Con 00 (constants), 00000
Telde 000 (identifiers) DOOOO
E ¢ Exp O (expressions)

I' e Com = Exp 0000 (commands)

Exp — K | I | (Eg E®)
| (lambda (I*) T* Eg)
| (lambda (I* . I) T'* Eg)
| (lambda I T'* Eg)
| (if Ey Eq Eo) | (if Ey Ey)
| (set! I E)

7.2.2. 000000

acel 00 (locations)
velN ooo

T = {false, true} ooooo

Q goog

H oo

R O

E,=LXLXT od

E, = L*¥x T ooo

E, = L*xT ooo

M = {false, true, null, undefined, unspecified}
00 (miscellaneous)
$cF =Lx(E*—K-C) 0000
ecE =Q+H+R+E; +E, +E,+M+F

ggd

ceS =L—(EXT) 0000 (stores)
pel =Ide—L oo
feC =8—A ogoogogon
keK =E*—=C good

A 00 (answers)

X gdd
7.2.3. 0O0OO
K:Con —E

E:Exp—-U—K—C
X Exp*—>U—K—C
C:Com* —-U—C—C

Oo0b0 KOoOoOoooDooOoOOoOOoOOoD

E[K] = Mok . send (K[K]) &

EM] = Apk . hold (lookup p I)
(single(Xe . € = undefined —
wrong “000007,
send e K))

E[(E, EN] =
Apk . EX (permute((Eo) § E*))
p
(Ae* . ((Ae* . applicate (e* | 1) (e*11) k)
(unpermute €*)))

E[(lambda (I*) I'* Eg¢)] =
ApK . Ao .
newo € L —
send ({newo | L,
¥R . Fret = #1F —
tievals(Aa* . (A\p’ . C[T*]p' (E[Eo]p’x"))
(extends p T* o))

e*

wrong “0000000O7)
in E)
K
(update (new o | L) unspecified o),
wrong ‘000007 o

E[(Qambda (I* . I) T* Eg)] =
APK . Ao .
newo €L —
send ({newo | L,
Ae¥K . et > #1F —
tievalsrest
(Ra*. (' . CIT*]0! (E[Eolo )
(extends p (I* § (I)) a™))

6*

(#1%),
wrong “O00000000”) in E)
K
(update (new o | L) unspecified o),
wrong ‘000007 ¢

E[(lambda I I'* Eg)] = £[(lambda (. I) I'* Eg)]
gﬂ(if Eo E1 E2)] =
Apk . E[Eo] p (single (Xe . truish e — E[E1]pk,
E[Ez]or))
E[GE Eg ED] =
Apk . E[Eo] p (single (Xe . truish e — E[E1]pk,
send unspecified k))

000000000000 undefined (000O0) 0000000
O0OOunspecified (0000)000000O00O0OOO

E[(set! I E)] =
Apk . E[E] p (single(Xe . assign (lookup p 1)
€
(send unspecified k)))

X1 = Apr . k()
EX[Eo EX] =
Apk . E[Eo] p (single(Meo . EX[E*] p (Ae* . & ({€0) § €¥))))
C[1=xp0.6
CTo T*] = Apf . E[To] p (Ae* . C[T*]pb)
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lookup : U — Ide — L
lookup = Apl . pI

extends : U — Ide* — L* — U
extends =
Apl¥a*  #I* =0 — p,
extends (p[(a® | 1)/(I* | 1)]) (I* 1 1) (@* T 1)

wrong : X — C [DOooo]

send:E—K—C
send = Xek . k(e)

single: (E— C) — K
single =
Ape® . #He* =1 — (e | 1),
wrong “0 00000007

new: S8 — (L + {error}) [DO0oO]

hold:L - K —C
hold = Mako . send(ca | 1)ko

assign:L - E—C—C
assign = Aaebo . O(update aeo)

update :L — E— S — S
update = Aaeo . o[(e, true) /a]

tievals : (L* — C) - E* > C
tievals =
Mpe*o . #e* =0 — ()0,
newo € L — tievals (Aa* . Y ((newo | L) § a™*))
(e 11)
(update(newo |L)(e* | 1)o),
wrong ‘0000070

tievalsrest : (L* — C) - E* - N —C
tievalsrest =
ety . list (dropfirst e*v)
(single(Xe . tievals i ((takefirste*v) § (€))))

dropfirst = Nln.n =0 — [, dropfirst (I 1 1)(n — 1)
takefirst=Xn.n=0— (),(l | 1) § (takefirst(I 1 1)(n — 1))

truish : E — T
truish = Xe . € = false — false, true

permute : Exp* — Exp* [0oooj

unpermute : E¥ — E* [permute 00 O 0O]

applicate : E — E¥ — K — C
applicate =
dee*r. e € F — (e|F | 2)e*k,wrong “0 00007

onearg: (E—K—C) — (E* =K —C)
onearg =
Ae*k . #e* =1 — ((e* | 1)k,
wrong ‘00000007

twoarg: (E—E—K—C) — (E* - K — C)
twoarg =
Ae¥k . #e* =2 — ((eF | 1)(e* | 2)k,
wrong ‘00000007

7. 0oobooooooo 41

list:E¥ =K —C
list =
Ae*k . #e* = 0 — send null K,
list (e* 1 1)(single(Xe . cons{e* | 1,€)k))

cons :E¥ =K —C
cons =
twoarg (Aere2ko . newo € L —
(Ao’ . newo’ eL —
send ({newo | L, newo’ | L, true)
in E)
K
(update(new o’ | L)eac’),
wrong “0000070")
(update(newo |L)eio),
wrong “0000070)

less :E¥* - K — C
less =
twoarg (Ae1€zk . (€1 eRA €2 €R) —
send(e1 |R < €2 |R — true, false)k,
wrong “<0000007)

add :E* — K — C
add =
twoarg (Ae1€zk . (€1 ER A€z €R) —
send((e1 |R+ €2 |R) in E)k,
wrong “+ 0000007)

car: E¥* =K —C
car =
onearg (\ek . € € Ep — hold (e | Ep | 1)k,
wrong “car 00O 0O0OO7)

cdr:E¥ =K —C [car 0O O]

setcar: E¥ — K — C
setcar =
twoarg (Ae1ezk . €1 € Ep —
(1 | Ep 1 3) — assign(ex | Ep | 1)
€2
(send unspecified k),
wrong “set-car! 00O 0O0OOOODO?”,
wrong “set-car! 000 00O0O7)

equ:E¥ - K —C
equ =
twoarg (Ae1€zk . (€1 eMA €2 €M) —
send(e1 |M = ez | M — true, false)r,
(e1€eQAe2€Q) —
send(e1 | Q = €2 | Q — true, false)k,
(e1€eHA € €H) —
send(e1 |H= ez | H — true, false)x,
(e1€eRA€e2€R) —
send(e1 |R = €2 | R — true, false)r,
(1 €Ep ANe2 €Ep) —
send ((Apipz2 - ((p1 1 1) = (p2 | 1)A
(pr12)=(p212))
false)

— true,

(€1 | Ep)
(e2 |Ep))
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(1 €EvNe2 €Ey) — ...,
(e1€EsNe2€Es) — ...,
(e1eFAeeF) —
send((e1 |F | 1) = (e2 |F | 1) — true, false)
H’
send false k)

apply :E* - K — C
apply =
twoarg (Ae1ezk . €1 € F — wvalueslist (e2) (Ae* . applicate e1€*k),
wrong “apply 00 O00D0OOO”)

*

valueslist : E¥ — K — C
valueslist =
onearg (\ek . € € Ep —
cdr(e)
(Ae* . valueslist
ek
(Ae* . car{e)(single(Xe . k({€) § €¥))))),
e = null = k(),
wrong “values-list 000 00007)

cwee : E¥ - K —C [call-with-current-continuation]
cwee =
onearg (Aek . e € F —
(Ao .newo el —
applicate €

newo | L, A\e*Kk" . ke*) in E
)\*/ *\ 3

K

(update (new o | L)
unspecified
o),

wrong “000007 o),
wrong “00000007)

values : E¥* - K — C
values = \e*k . ke*

cwv:E¥ - K —C [call-with-values]
cwy =

twoarg (Ae1ezk . applicate €1( )(Ae* . applicate ez €*))

7.3. Unoon

00000000 (000000000000 lambdal if,
set!) 0000000000000 0OOOOdelay OO
uboooboobooboonb 6400000

(define-syntax cond
(syntax-rules (else =>)
((cond (else resultl result2 ...))
(begin resultl result2 ...))
((cond (test => result))
(let ((temp test))
(if temp (result temp))))

((cond (test => result) clausel clause2 ...)
(let ((temp test))
(if temp
(result temp)
(cond clausel clause2 ...))))

((cond (test)) test)

((cond (test) clausel clause2 ...)
(let ((temp test))
(if temp
temp
(cond clausel clause2 ...))))
((cond (test resultl result2 ...))
(if test (begin resultl result2 ...)))
((cond (test resultl result2 ...)

clausel clause2 ...)
(if test
(begin resultl result2 ...)
(cond clausel clause2 ...)))))

(define-syntax case
(syntax-rules (else)
((case (key ...)

clauses ...)
(let ((atom-key (key ...)))
(case atom-key clauses ...)))
((case key

(else resultl result2 ...))
(begin resultl result2 ...))

((case key
((atoms ...) resultl result2 ...))
(if (memv key ’(atoms ...))
(begin resultl result2 ...)))
((case key
((atoms ...) resultl result2 ...)
clause clauses ...)
(if (memv key ’(atoms ...))
(begin resultl result2 ...)
(case key clause clauses ...)))))

(define-syntax and
(syntax-rules ()
((and) #t)
((and test) test)
((and testl test2 ...)
(if testl (and test2 ...) #£f))))

(define-syntax or
(syntax-rules ()
(Cor) #£)
((or test) test)
((or testl test2 ...)
(let ((x testl))
(if x x (or test2 ...))))))

(define-syntax let
(syntax-rules ()
((let ((name val) ...) bodyl body2 ...)
((lambda (name ...) bodyl body2 ...)
val ...))

((let tag ((name val) ...) bodyl body2 ...

((letrec ((tag (lambda (name ...)
bodyl body2 ...)))
tag)
val ...))))



(define-syntax letx
(syntax-rules ()

((let* () bodyl body2 ...)

(let () bodyl body2 ...))

((Qet* ((namel vall) (name2 val2) ...)
bodyl body2 ...)

(let ((namel vall))
(let* ((name2 val2) ...)

bodyl body2 ...)))))

Ubd letrecUbubobooboobooboooooogan
obooooboobOoooobooooooboooon
000000000 (0000000 SchemeOOOOOO
00)000000000000 <undefined> 00000
gboobobooboboboobobobooobooboo
ugboobodaboobooboboobobooboabaooo
oobobOoooobooooooooobooobooooon
gooo

(define-syntax letrec
(syntax-rules ()
((letrec ((varl initl) ...) body ...)
(letrec "generate_temp_names"

(varl ...)
O
((varl initl) ...)
body ...))

((letrec "generate_temp_names"
O
(templ ...)
((varl init1) ...)
body ...)

(let ((varl <undefined>) ...)

(let ((templ initl) ...)
(set! varl templ)

body ...)))

((letrec "generate_temp_names"
xy ...)
(temp ...)
((varl init1) ...)
body ...)
(letrec "generate_temp_names"
(y ..

(newtemp temp ...)
((varl init1) ...)
body ...))))

(define-syntax begin
(syntax-rules ()
((begin exp ...)

((lambda () exp ...)))))

OO000D0D00 begin JOODOOANOODOOOODODO
gboboobobobobooooobooboooooan
O0OO000000000Ovegin OOOOOO0OOOODO
gboooboooobobooobooooon
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(define-syntax begin
(syntax-rules ()
((begin exp)
exp)
((begin expl exp2 ...)
(let ((x expl))
(begin exp2 ...)))))

Utdb doO00O0O0oobOOOoOobOOoobooOooboOogon
U00000obO00 letrecU000D0OO0OO0OO0OODODOO
00000000 (if #f #£) 000000000000
ugbooaoan

(define-syntax do
(syntax-rules ()

((do ((var init step ...) ...)
(test expr ...)
command ...)

(letrec
((Loop
(lambda (var ...)
(if test
(begin
(if #f #f)
expr ...)
(begin
command

(loop (do "step" var step ...)
BSIIID))
(loop imit ...)))
((do "step" x)
x)
((do "step" x y)
)
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good

0000 “Revised! report” [6) 00000000 Scheme
000000000000 0000

e JIOIODODODO Scheme O0OOO IEEE OO [13]0
gobooOooooboo:-o000bboooobooooon
gbobOooooboobobooocoooobobooon
oooooooo

- gooobobooboobooooboooobo

— 000000 (essential) 0O O0O0O (inessen-
tial) 000000000 OOOOOOOOO
obobobooooooooboooooboogooo
ooooooo0oooOooooooooood
loadl with-input-from-filel] with-output-
to-filel] transcript-onl] transcript-off[]
OO0 interaction-environmentO OO OO O
o000 -0 /00000000000 IEEE
ooooood

—0OoobOoobooboobooboobooo
gboooobooboooboobooboooonog
ooooooooo

e JU0IDOODODDODOODOODLOOD

e JI0DOODOOLODOOODODODOODODODODO
gobboooboboooboboooobboobobo
gbobooboobobooobooboboboaoo

e syntax-rules UD U UODOUOOOUOOOOOOO

e J0IDDOODDO (ODOODU O multiple-value return)0
evalJ 0 OO dynamic-wind OO OOOOO

e JO000ODOODOODOOOOODODOOOODOODOO
obooobooooboobooood

e ‘@ 0000ODODDOOODOOYYODODOODDOOD
gbooooobooog

gooo

http://www.cs.indiana.edu/scheme-repository/

000 the Internet Scheme Repository O O O O Scheme
0000o0ooogooooooooooogooooooo
Scheme 0O O0O0OO0ODOOOO

O

integrate-system U 0O OO OOO

y;c:fk(yhyQa"'vyn)) kzl)"'an

0O Runge-Kutta OO O OODOO

0000 system—derivative 00O OO (0OOO
v,...,yp JO00000000000) OO0DOOOODOO
oooo (0 w,...,y,) 0000000 OO0O0ODOOOO
initial-state D0 0000000000000 hOOO
ooooboooooboooo

integrate-system 000000000000 O0O0OOOO
oooobooon

(define integrate-system
(lambda (system-derivative initial-state h)
(let ((next (runge-kutta-4 system-derivative h)))
(letrec ((states
(cons initial-state
(delay (map-streams next
states)))))
states))))

runge-kutta-4 0000000000 O000O00O000OO
U0 £f 000000Orunge-kutta-4 JO0OOOO0O0OO
gooobooooooobooooobooooooon

(define runge-kutta-4
(lambda (f h)
(let ((*h (scale-vector h))
(*2 (scale-vector 2))
(*¥1/2 (scale-vector (/ 1 2)))
(*1/6 (scale-vector (/ 1 6))))
(lambda (y)
;3 ¥ is a system state
(let*x ((k0 (xh (f y)))
(k1 (#h (f (add-vectors y (*1/2 k0)))))
(k2 (#h (f (add-vectors y (*1/2 k1)))))
(k3 (#h (f (add-vectors y k2)))))
(add-vectors y
(¥1/6 (add-vectors kO
(*¥2 k1)
(%2 k2)
k3))))))))

(define elementwise
(lambda (f)
(lambda vectors
(generate-vector
(vector-length (car vectors))
(lambda (i)
(apply £
(map (lambda (v) (vector-ref v i))

vectors)))))))

(define generate-vector
(lambda (size proc)
(let ((ans (make-vector size)))
(letrec ((loop



(lambda (i)
(cond ((= i size) ans)
(else
(vector-set! ans i (proc i))
(Loop (+ i 1IN
(Loop 0)))))

(define add-vectors (elementwise +))

(define scale-vector
(lambda (s)
(elementwise (lambda (x) (* x s)))))

map-streams 0 map U000 0: DOOO0OO0OOO (O
00)00000 (DOoo0oo0)0ooooooooUooo

(define map-streams
(lambda (f s)
(cons (f (head s))
(delay (map-streams f (tail s))))))

ubobobobobobobooooooooon car O
O0oooooO0obOo0o0o0ooooooooDoO0obobO cdr
goooboooooobooonog

(define head car)
(define tail
(lambda (stream) (force (cdr stream))))

obooobOobooooobooooooon

U000 integrate-system U O OD0OODOON

(define damped-oscillator
(lambda (R L C)
(lambda (state)
(let ((Vc (vector-ref state 0))
(I1 (vector-ref state 1)))
(vector (- 0 (+ (/ Ve (*x R C)) (/ I1 C)))
(/ Ve L)Y

(define the-states
(integrate-system
(damped-oscillator 10000 1000 .001)
#(1 0)
.01))
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000o00o0o0oooopDooooooooooooooon call/cc 34
000o0o00oodooooooooooooooooon car 26; 42
ogooood case 10; 43
catch 34
15 cdddar 26
> 8; 26 cddddr 26
* 22 cdr 26
+ 22; 5,42 ceiling 23
, 13; 26 char->integer 29
,0 13 char-alphabetic? 29
- 22,5 char-ci<=7 29
-> 5 char-ci<? 29
... 014 char-ci=7 29
/ 22 char-ci>=? 29
;00 char-ci>? 29
< 21;42 char-downcase 29
<= 21 char-lower-case? 29
= 21; 22 char-numeric? 29
=> 10 char-ready? 36
> 21 char-upcase 29
>= 21 char-upper-case? 29
7 4 char-whitespace? 29
¢ 13 char<=7 29
char<? 29
abs 22; 24 char=7 29
acos 23 char>=7 29
and 11; 43 char>7? 29
angle 24 char? 29;6
append 27 close-input-port 36
apply 32; 8, 43 close-output-port 36
asin 23 combination 9
assoc 27 comma 13
assq 27 comment 5; 38
assv 27 complex? 21; 19
atan 23 cond 10; 15, 43
cons 26
#b 21; 38 constant 7
backquote 13 continuation 33
begin 12; 16, 44 cos 23

binding 6
binding construct 6
boolean? 25; 6

current-input-port 35
current-output-port 35

bound 6 #d 21

define 16; 14
caar 26 define-syntax 17
cadr 26 definition 16
call 9 delay 13; 32
call by need 13 denominator 23
call-with-current-continuation 33; 8, 34, 43 display 37
call-with-input-file 35 do 12;44

call-with-output-file 35
call-with-values 34; 8, 43

dotted pair 25
dynamic-wind 34; 33
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#e 21; 38

else 10

empty list 25; 6, 26
eof-object? 36
eq? 18; 10

equal? 19
equivalence predicate 17
eqv? 17; 7, 10, 42
error 4

escape procedure 33
eval 35;8

even? 22

exact 17
exact->inexact 24
exact? 21
exactness 19

exp 23

expt 24

#f 25

false 6; 25
floor 23
for-each 32
force 32;13

gecd 23
hygienic 13

#i 21; 38

identifier 5; 6, 28, 38

if 10; 41

imag-part 24

immutable 7

implementation restriction 4; 20
improper list 26

inexact 17

inexact->exact 24; 20
inexact? 21

initial environment 17
input-port? 35
integer->char 29

integer? 21; 19
interaction-environment 35
internal definition 16

keyword 13; 38

lambda 9; 16, 41
lazy evaluation 13
lem 23

length 27; 20

let 11; 12,15, 16, 43
let* 11; 16, 44
let-syntax 14; 16
letrec 11; 16, 44

letrec-syntax 14; 16
library 3

library procedure 17
list 27
list->string 30
list->vector 31
list-ref 27
list-tail 27
list? 26

load 37

location 7

log 23

macro 13

macro keyword 13
macro transformer 13
macro use 13
magnitude 24
make-polar 24
make-rectangular 24
make-string 30
make-vector 31
map 32

max 22

member 27

memq 27

memv 27

min 22

modulo 22

mutable 7

negative? 22
newline 37

nil 25

not 25
null-environment 35
null? 26

number 19
number->string 24
number? 21; 6, 19
numerator 23
numerical types 19

#o 21; 38

object 3

odd? 22
open-input-file 36
open-output-file 36
optional 3

or 11;43
output-port? 35

pair 25

pair? 26; 6
peek-char 36
port 35



port? 6

positive? 22
predicate 17
procedure call 9
procedure? 31;6
promise 13; 32
proper tail recursion 7

quasiquote 13; 26
quote 8; 26
quotient 22

rational? 21; 19
rationalize 23
read 36; 26, 39
read-char 36
real-part 24
real? 21;19
referentially transparent 13
region 6; 10, 11, 12
remainder 22
reverse 27
round 23

scheme-report-environment 35
set! 10; 16, 41
set-car! 26
set-cdr! 26
setcar 42

simplest rational 23
sin 23

sqrt 24

string 30
string->list 30
string->number 24
string->symbol 28
string-append 30
string-ci<=7 30
string-ci<? 30
string-ci=? 30
string-ci>=7 30
string-ci>? 30
string-copy 30
string-fill! 31
string-length 30; 20
string-ref 30
string-set! 30; 28
string<=7 30
string<? 30
string=7 30
string>=7 30
string>? 30
string? 30; 6
substring 30
symbol->string 28;7
symbol? 28; 6

oo

syntactic keyword 6; 5, 13, 38
syntax definition 17
syntax-rules 14; 17

#t 25

tail call 7

tan 23

token 38

top level environment 17; 6
transcript-off 37
transcript-on 37

true 6; 10, 25
truncate 23
type 6

unbound 6; 8, 16
unquote 13; 26
unquote-splicing 13; 26
unspecified 4

valid indexes 30; 31
values 34;9

variable 6; 5, 8, 38
vector 31
vector->list 31
vector-fill! 31
vector-length 31; 20
vector-ref 31
vector-set! 31
vector? 31;6

whitespace 5
with-input-from-file 35
with-output-to-file 35
write 37;13

write-char 37

#x 21; 39

zero? 22
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