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BHRLER LAES

RIEIDEE (1)

WSODDIMRZERRTIDDGBRICT 5. 5 5NICHDIRR (25T
fiicn<T, SEROXDMENI DbeginKDIEERS.

(begin ®1 ®2 X3 ... =Hn)
ZRIDZEWEH % Z D5 TIESICIZlambdaz AW 5.

(lambda (5I1Z#75) #Af&)

EIFUTOELSICEZZIEHTERLDT S,
(begin X1 ... ®Hn) = ((lambda () ®1 ... Hn))

define CRA¥MAEEZRIT D2 &IEUDIE, HUTDLSICEHK
[Clambdaz{DEZFE VDT Z & ITf7R 5780,

(define (B8%& 51%1 ... 51#n) &&F)
= (define B9%# (lambda (31%%1...31%mn) &fk))

RO DEE (2)

BRERD—BEREOANZOEKBEEOFVHLICHE>TWT, %
NUANCBEBEESZHCE L TWAWE S BERMEOE L KEBR
(tail recursion) &M, SchemeESE P W DN DEETIIKRER
IBIFRL & LTEIET 2 (REBROREIL) .

1M 5NETOMZIRY BEHSUMDES !

(define (sum n)
(define (sum-iter i n res)
(if (> i n) res
(sum-iter (+ i 1) n (+ res i))))
(sum-iter 1 n @))

(display (sum 100)) osami-2:yama517> kawa sum.scm
(newline) 5050

T— Y ZHMRHICES (1)

PNUONDER LB TRZ ST — Y BEHRPXFS, T—-ILER
ETHofe. INSEDT—FZVWDHZDXXKDLAITNIEBSEWN
ETBE, BEMBERT—FERSESETHEMTHS. 20Dk
&, BEDT—FZR\TEMBT—FZBRI BTERICOVWTER
3.

2DDTF—FEFEATIDDT—FICT BICIE, UTDLSBEEEE
3. CORFENADT—4% Zconstz)L &M,

mconst)b

F=41 T-y2
£, ZOconst/LZEZSHTIE (F—F1 . 7—%2) DLSICRy bk
EIATIENTIEScHDE LTERRT S

T EHRIICES (2)
ConstZZEILERD I ETELDT—FZR/SIIENTES,

| |II |Es=| [5] [
i ll“ ll“ ||i| II1|/|

dl d2 d3 d4 d5

LREOBEZ/RBY AN EER B R NOREROEILOERIOR
WISFHBT—5 () (nulfE) BA->TED, AHA>TLWRWS
EZRY.
LROBEIVRANERDRAZ A ROFTETSHRTREINIE, UTD
£SR3,

(d1 . (d2 . (d3 . (d4 . (d5 . ())))))

T—5 ZHRMITERS (3)
(d1 . (d2 . (d3 . (d4 . (d5 . ())))))
LFREOESICBEVRNZRET 2L, FBINETHELBZDT,

INERRTZIHA, (& ZThICHIGT D) Z2EBTEDE WS IL—
IWZERET B.

(QaertEE(dortEE(d B L ([d 4T (d SEER(B))E) D))
1 1 1 )

| }I
(d1 d2 d3 da d5 )

COESBIMEIRARDZ EZBICYRD (list) &R,



const L ZIR1ET B - DEIEL
2D2DTF—FhSconst/LEEDREIE :

(cons —%1 7—%2)
constZ/LDOERIZED H 9B :

(car constJl) ™h— cmx
constILDARIZED HIBEEK :

(cdr constz/l) Ty&— M3
5Z25nERN 5B R N EEBEE
(list —%1 7—%2 ... 7—%n)

8

constILZRAWT 74 Ry F#HESTET S (1)
T4 RF Y FEISLUTORTERSIN :
fln+2) = f(n+1)+ f(n), f(0) = f(1) =1

ARDKLSIC, ThZzZFDFERFIAOVTLT3E, KEBRE UTE
HI2ZZENTERWL, FRICZLDHERBEZNEE L. 22
[f(n+1), f(n)] = [f(n) + f(n 1), f(n).

EULT, BREORT—%EETEZIEEERD.

(define (ff n)
(if (= n @) (cons 1 1)
(begin
(define a (ff (- n 1)))
(cons (+ (car a) (cdr a)) (car a)))))

(display (ff 38))

osami-2:yama537> kawa fibl.scm
(newline)

(102334155 . 63245986)

constILZAAWT 74 Ry FHEETET S (2) i

RO 7O S AFEEBEREFRICHE > TWEWDT, KEBRIC
TBRICIIUTDESICT 3.

(define (ff n)
(define (ff-iter i n ans)
(if (= i n) ans
(ff-iter (+ i 1) n (cons (+ (car ans) (cdr ans)) (car ans)))))

(ff-iter @ n (cons 1 1)))

| R TO&SIEE A EconstL 2 EDR
FWTTOYSIVTIBTENTRETH D,

(define (ff n)
(define (ff-iter i n ansl ans2)
(if (= i n) (cons ansl ans2)
(ff-iter (+ i 1) n (+ ansl ans2) ans1)))
(ff-iter @ n 1 1))
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TA—FOEFEAN (1)
SchemeTld$H 5 2SHIFFHI I N DR, (.) DFICHKE>TWLWN
I, BHZzHOHUCEBEZSET D (COBEZapply (775
1)EWVND) . LhL, EWESKET—FEULTZEDOEEFEVNZWEG
EhH 3. ZDHA, quote EWSFHEERZHEWS.

(quote S=)

feeziE, (12 3) EWSYURMETF—FELTTOTSLHRTHE
Weihid, (quote (1 2 3)) &EFIFRW. quoteldEEICED
Nd UL HBOT, TBIEFENTESHLSTE (VY TILTA—R)
ZSHDIBEICEL 2T, quoteZBWZ EICBRBEDITHRHS
nTtwa,

#|kawa:1|# (quote (1 2 3))
(1

#|kawa:2|# '(1 2 3)
(12 3)
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JA—KDEA (2)
feeZiE, YAMEERT R, (list 12 3 4) &LTH'(1 2
34) CEEUYRANEEVWTIA—NUTHHRIZACTH .

#]kawa:d|# (list 12 3 4)
(1234

#|kawa:5|# (quote (1 2 3 4))
(123 4)

#|kawa:6|# '(1 2 3 4)
(1234)

JA—hzRWNIE, BEVRANDOKRKEDER '() EXRRIBE
NTES,
#|kawa:8|# '()

%< DScheme Ty A—h~%&D

#|kawa:9|# () i I
FRETHIT—IRBEBW

#|kawa:10|# (cons 2 '())
(2)

nullZFH#E L THnullicR>T L E
SEWsZ e BFLREICY
F— 2T 2REFR

S VRIL Cquotelc K> TERRESNEHD £
quoteZBAT 3L, bhbhDKk>STFT—FEULTSETIARh >
HOMEMENE. TEOY VRIVIGEEEHE LTRDbNS. k&
ZIE, (define a 10) £I i, aldZHTHOFHMI Z&10&0WS
BICZbT 2. ChicH LT (quote a) I E ‘a IFFHMET 5 &
[T&k>T, ahBT<3. 2D alFyriRilE&KiEn, SchemeTik
STEDTEZT—HTHD. ZDT—YRINXFINELERS.

(define a 'b)
(define b 'a)

OMacBook:yama504> kawa symbol.scm
(display a) ba
(display b)
(newline)

AR A CABETERWD, AN ERRIZHICAIRTZ &
NTE, FIRMEDHZHDTHS.
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null ¢& 2 Hh&Eh %z il 9 2 BE%L
NUIMETH 20 ESHZHMT BHDEHKE LT, nul?hEES
nTwa,

(null? &=—7%)

T FATHRL. EN()DHBEDHHtZIRT

#|kawa:14|# (null? 23)
#|kawa:15]# (null? "abc")

#|kawa:16|# (null? ())
#t

N 14
DA NDREZHS
CZETIRRULEBETW DO DY X b DIREZRRT B &NT
3. F9 URALORSZHZEHEDL<B.
(define (length 1lst)

(if (null? 1st) 0
(+ (length (cdr lst)) 1)))

(display (length '(3 4 3 2 3 4 5)))
(newline)

osami-2:yama547> kawa length.scm
7

ZD7AY I LFREBRICE > TWRY, REBR/\—Y3avidd
TDEED,

(define (length lst)
(define (length-iter lst res)
(if (null? 1st) res
(length-iter (cdr lst) (+ 1 res))))
(length-iter lst 0))

Z\ = e 15
UAKDEROHEMZETHET %
URANDERNMETH D E LT, BOMMZHET 2EHsunzEE

i (define (sum lst)

(if (null? 1st) o
(+ (sum (cdr lst)) (car 1st))))

T5IEn-1H50 FTnEOEMNILARL Y R N ZESDEE range-
rev ZUTOLSICERT 2.

(define (range-rev n)
(if (=n @) '()
(cons (- n 1) (range-rev (- n 1)))))

(display (sum '(2 3 4543 45)))
(newline)

osami-2:yama559> kawa sum.scm
30

(display (range-rev 10))

(newline) (9876543210)

499500

(display (sum (range-rev 1000)))
(newline)

8 o 16
JANZHMEICT S
SEZ5NncUANDERZHIBICULIZY XA N EKDDEH reverse
=1ES.

(define (reverse lst)
(define (reverse-iter lst ans)
(if (null? 1st) ans
(reverse-iter (cdr lst) (cons (car lst) ans))))
(reverse-iter lst '()))

COBR#HERAWT, 0h5Sn- TETOHZILRCY R ~%ERT range
B EERIT DI ENTES.

(define (range n) (reverse (range-rev n)))

(define aa '("yama" 3 4 2 (3 2 4 3)))
(display aa)
(newline)

o (yama 3 4 2 (32 4 3))
Eglfl‘l’}ﬁy)("e"erse aa)) ((3243) 243 yama)
ewsine (0123456789)

(display (range 10))
(newline)
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YR b EERECT D (T —T/I\—I3V)

HBT—INVAKRTHENENZHIEY 2EHist?3HS5H U HE
RINTWBET 3,

(list? &—%)

InzAWT, YANDRBZRGSEBIEHT ERNUYIALTH
hiE, S5EZ0FEHRESE5EE deep-reverse IFLLTD LS
‘T_IE_%T% % (define (deep-reverse 1lst)

(define (deep-reverse-iter lst ans)
(if (null? 1st) ans
(deep-reverse-iter (cdr lst)
(cons
(if (list? (car 1lst))
(deep-reverse (car lst))
(car 1st))
ans))))
(deep-reverse-iter lst '()))

(define a '((2 3 4) (56 7)))

(display a) osami-2:yama568> kawa deep-reverse.scm
(newline) ((234) (567))

(display (deep-reverse a)) ((765) (432))

(newline)

5 - 18
XN ZEET 2R
2DO0Y R N%EEiEY 2 append [FUTDLSICEL ZEMNTE
5.

(define (append lstl lst2)
(if (null? 1st1) lst2
(cons (car lstl) (append (cdr lstl) 1st2))))

(display (append '(1 2 3) '(4 56)))
(newline)

osami-2:yama573> kawa append.scm
(123456)

(append (1 2 3) (4 56)) = (cons 1 (append (2 3) (4
5 6)) = (cons 1 (cons 2 (append (3) (4 56)))) =
(cons 1 (cons 2 (cons 3 (append () (4 56))))) =
(cons 1 (cons 2 (cons 3 (45 6)))) (cons 1 (cons 2
(3456))) = (cons 1 (23456)) (123456)
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O ZEDELB>TVWBYXMEIBDOYRMIESHZ ZEH
flatten 2214, & zlE flatten IUTDLS ICEMET 3

(define m '(((2 3 4)) ((45) (3 4))))

(display m) osami-2:yama579> kawa flatten.scm
(newline) (((2 3 4)) ((45) (34)))
(display (flatten m)) (2344534)

(newline)

O YA DNEBDERZIMOD HIEHK (nth 1 1st) ZERE
.

20

BRAlcDHF AR ZE % E& LT, BNICX%Z T 245%E
HELTleth'H 3. letiEATOLSICHICKRS, WEXTIIBANG
¥ & defineZ AVWTEZLTWWeh, BEDRWHETIERL,

(let ((Z#1 1) ... (Z#n =Kn))
AMEDOR 1
AEDR 2

AAEDTm)

BFINBEREED, ZNZNOEHZZITERLT, ZTORHAT
AEOXT~EEORXM ZIBICFHET 2. BREOANLEDEL R
3.

21
let & lambdazFAWTERIBT B ENARETH S, UTDLSIcE
Z2%.

(let ((a 10) (b 20)) (+ a b))
= ((lambda (a b) (+ a b)) 10 20)

et TERULRBRFNIEVWTRVDE, TEYTIEHOIEFFEELLZW
EWSZETHD., TibsE, ZOFIDGHE, alblFRRICERTN
%. LIeh'>T, bEEEDHRTazSRBULIEDT D EFTER.

22

feEZIE, appendiFTFOLSICEL ZENTES. WEWbcar
YedreTF—9ZRBETI, RUICHBLILEDZRAEHRELT
KE, ThzfAITZIENTES.

(define (append lstl lst2)
(if (null? 1stl) lst2
(cons (car lstl) (append (cdr lstl) 1st2))))

(define (append lstl 1st2)
(if (null? 1st1) 1st2
(let ((head (car lstl))
(tail (cdr 1stl)))
(cons head (append tail 1st2)))))

(let ((ans (append '(a b c) '(xy z))))
(display ans)
(newline))

OMacBook:yama514> kawa appendx.scm
(abcxyz)
OMacBook: yama515>
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consEILZFAWS Z &lc kD, BRIDLSBEDEED I ENTE
3. IEL, 77 EADHMREFR LKW

BRI T &5 BHEE LTINS,
S & Pan &

((keyl . vall) (key2 . val2) ...
(keyn . valn))

ZDTFT—H & alkeyl] = vall DL SICERINIERL. 72720,
keyl&E UTIE, #IEMND TIERL, BABRT 92 LB ENTE

2.
’||| II|| I II| I I||"F’
T v

1
AN [ AN A

keyl vall key2 val2 key3 val3 key4 vald
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BRUZNANSHZ2F—ICFULWERZRULETICIE, UTOLS
[CEZEI NS assoc BEERAWS.

(define (assoc key a)
(if (null? a) '()
(let ((ele (car a)))
(if (eq? (car ele) key) ele
(assoc key (cdr a))))))

(let ((alist '((yamamoto . 100)
(suzuki . 110)

(yamada . 120) OMacBook:yama509> kawa assoc.scm

(sato . 45) (yamamoto . 100)
(kaneko . 22)))) (yamada . 120)
(display (assoc 'yamamoto alist)) (newline) (0]
(display (assoc 'yamada alist)) (newline)

(display (assoc 'tanaka alist)) (newline))

FHELWHBHNEUET DI, eq? EWSEHERNTVND,
ThETH = ZERWTELD, = REOHEIZLDRDT, —
BT — 5 (T ldeq?E AW,
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Byl Ic BER%EBINT %728Ic, acons ZEET D

(define (acons key val a)
(cons (cons key val) a))

EIICERDEZERET S
(set-cdr! (assoc key a) val)

constILDRABELZEY 3(CIE, set-car! & set—cdr!
ZESZEMNTES. (SchemeTIFEEPHTF—5%2E
TMZ B LSHEBRICDOVTE, IHBDVTWVWS, )
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FZHONNEHRICHET 27HDTILT ) XLICIS RATRIADS
BZLWHHISN TS,
(e Blsa A7) Suechs A0 ae Ly RBA YRRy naN s aL) RaB e ad | han P BaTlE ke GV
[#e] e [oe o [oc Joc Jo Lo [ [ [ o [ e [ e ]

EARREIF ERRICELSICLTERE, 25X Y —KMUT, JBICEHL#LD
EXRZBEOIS, ZORERCHBTZERDEZ#TICEZTTL.
20EHRDEE
PEHEE O ST ey g b0k o s oS
[t [ e e [t [oer | e [ ] e [t [ e Jee [ o [t [ et [ |
W W
30fERONE T
QR T PR S S B G o o R o i
[t ] wt [ ot [t [ ot [oee [ ] e [ [t e [t [ [ e [ e |
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ERESZERAWTC, IS hATRADZBZVWERKET S

(define (forx i n step func)
(when (< i n)
(func i)
(forx (+ i step) n step func)))

(define (init-array i n res)
(if (>= i n) res
(init-array (+ i 1) n (acons i #t res))))

(define (sieve n)
(let ((a (init-array 2 n '())))
(forx 2 n 1
(lambda (i)
(if (cdr (assoc i a))
(begin
(display i)
(display " ")
(hiama (G- H ) ni s
(lambda (j) (set-cdr! (assoc j a) #f)))))))
(newline)))

OMacBook:yama514> kawa sieve.scm

23571113 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73 79 83 89 97 101 103 107
109 113 127 131 137 139 149 151 157 163 167 173 179 181 191 193 197 199 211 223
227 229 233 239 241 251 257 263 269 271 277 281 283 293 307 311 313 317 331 337
347 349 353 359 367 373 379 383 389 397 401 409 419 421 431 433 439 443 449 457
461 463 467 479 487 491 499 503 509 521 523 541 547 557 563 569 571 577 587 593
599 601 607 613 617 619 631 641 643 647 653 659 661 673 677 683 691 701 709 719
727 733 739 743 751 757 761 769 773 787 797 809 811 821 823 827 829 839 853 857
859 863 877 881 883 887 907 911 919 929 937 941 947 953 967 971 977 983 991 997

(sieve 1000)
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HEUZ MILAEOEWT - EETH DD, —HICEALT—F
ERETDICIE, BENMKEITES. —JOTF—F2RET DICE,
BEUZS (URK) ZEVWSONEARTHD. VARNERAVWTIS
RZATFRADIZBWEERRE K.

BACEZDRUTOLSBYR R THS.

(#t #t #t #t #t #t #t #t #t #t #t #t #t ... )

CDYRRNZERINDESICE>TITIRATRADZDWEZEEH T
[FR,

29
2ODT—HEHHPEETIDOT—IREZLHDT—HELT
constIL$H 3. constILZEZ - DE#ITconsTH 3.

constz)l
(cons datal data2)
25(C, consEILDENRZNER, A il data2
ROF—5 =D HIBE#KE LT, car
EcdritEEEINTWVS.
(car pair) p = (cons datal data2)
(cdr pair) (car p) = datal
(cdr p) = data2
30

constILZ&ERT, BEIVRANDBEEEDIENTES,
[ [ EER] 22
|i| ] '1' | 'i' "i' llll/l
dl d2 d3 d4 db5
U X Nz BEEEDEHEE LT list BEN'H 2.
(list d1 d2 d3 d4 d5)

I
(d1 d2 d3 d4 d5)

BROEILOEAIICEADA> TVWAWLD, ChiF@EE() ERRS
n, nulfEEEENS. ZOUZXKNEEZTHRW. nullTtHINED
EHET DEH null? NEZRShTW3B,



il

RAHOFXE® (3)

SEZ5NSHEZHMEUBRWTZEDEXEE T 2HDRHEREL
T, quoteMEHZRINTWS,

(quote S=)
BE, LEERATEIELTH, ' (VA—K) ESHOEHEICEL T
ETRAUEKES S,

32

AHDKXED (4)
R let IC&k 2T, BFAIZHZEZEL, letTERSNIZALTK
ZAT 2 ENTES,
(let ((Z2#1 K1) ... (ZX#Hn =n))
KEDH1
KED2

Kﬁaﬁm

33
KEHDOXE® (5)
ERUZNEESEL, ThEAVDZEICE->T, BLXMEETR
THTENTED,

F— & X &
((keyl . vall) (key2 . val2)
(keyn . valn))



