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2ODT— I EHEHPERTIDOT— I EEZHDT—F7ELT
constEILNHB. constILZzED -6 DEE#IEconsTH 3.

mconst)b

(cons datal data2)

I5l, constEILDENZNRER, & aial data?
loF—5 WO HIEHE LT, car
ScdrptEEShTWS,
(car pair) p = (cons datal data2)
(cdr pair) (car p) = datal
(cdr p) = data2

const/LEERT, BEUANDEEEEZZENTES,
(e £ [EEEE] =]
NEsNENEsNEy %
| ] | | ]

dl d2 d3 d4 db5
Rz R b ZEEESEHE LT list B#N 5.
(list d1 d2 d3 d4 d5)
1}
(d1 d2 d3 d4 d5)

BROEILOARICIEADBA>TVWAWLS, ThIGEE () ERRBS
n, nulfEEMEEN S, ZOYRAKNEEZTHRL. nulltHhZhED
ZHET ZEH null? NEES N TLS,

52 5NiSREFHAEUBWTZDXHEEL T 2HDFHRFEAE L
T, quoteMEHRINTWLS.

(quote S=)

BE, EREATENMCTS, ' (UA—K) =SHOEBEICEL T
ETRUBKRERS.

R let L& > T, BFAEMZEERL, letTERSNABTH
EFHET 2T &N TED,
(let ((ZE#1 H1) ... (E¥n Hn))
AEDH1
KEDH?2

AEDTm)

ERUANZERL, ThZERAWSZLICL->T, BRABHEZIR
TBIENTES.

e {(E] B &
((keyl . vall) (key2 . val2) ...
(keyn . valn))
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HAZNERICHEI LIz E EONREEVWCEBWTTE SR ERTE
K. ERICIE, SWT (Standard Widget Toolkit) %KawafLiERH
S5ERZLSICLIEEDZEAVK.

800 SWT Graphics. )

BIRE 1 NDEEH (1)

SWTOA YR M—ILAFERILDOWTI}, BIERESRTZ L. ILAD
Z£\\/z graphics.scm ZFAAAT, 7AT T L%EEL. kawad
OV ZLDEBBEIIUATDOLSITHS.

(load “graphics.scm”) “graphics.scm” ZHEHAL

(define (draw gc disp)
HWET2HpD7OT T L40)

gc l&graphics context DEET, ChZzAWTHET 3

(graphics—env 400 400 draw)
T4V RIDKES

B 1 NDBREH (2)
9, FSEEEEHRT D, nthiFBETERSINTVWIBELEWN
N (EEESchemeTiE list-ref& WSBEBNERINTWVD) , &
DHZY, BETEBRLLEULNRBRLD, CTTTERTD. 51,
BDIRLDIHDEEK myfor ZEHRT 2.
(define (nth n 1lst)

(if (= n @) (car lst)
(nth (= n 1) (cdr 1st))))

(define (myfor i n func)
(g f=Esm)=dhE)
(begin
(func 1)
(myfor (+ i 1) n func))))

Ffz, graphics context gcZ FHWTIRD Z BT 5 (TIE, LITDK
SIE9%. A (x1,yl)&X2, y2)hiEiEh 3.
(gc:drawLine x1 yl x2 y2)

BISE 1 ADIREG] (3) 0

BIDZXZ+A R TER L BBZERL

(define (mandara gc disp) ot P,
(let ((n 21) T, LTFo&S587075L%8<.
(pi 3.1415926) s - HH —
(r 200) RfiCgraphics-enviCiE U TETY
(bx 200)
(by 200)) .
(define (make-points i res)
(if (>= i n) res
(let ((th (/ (x 2 pi i) n))) —RKEBHIBIC
(let ((x (+ (k r (cos th)) bx))
e et AEmanstanes £->THAL
make-points (+ i 1) (cons (cons x y) res
(Tet ((pts (make-points @ '()))) DEDEE %
(myfor @ n = s
(lambda (i) HELTUR
(myfor (+ i 1) n =
(lambda (j) hcT 2.

(let ((pt1 (nth i pts))
(pt2 (nth j pts)))
(gc:drawLine (car ptl) (cdr ptl)
(car pt2) (cdr pt2))))))))))

(graphics-env 400 400 mandara)

e . : 11
B2 L vz EVAF—— |k
TS5T74v I RABEERAVT, FILTYILT—IBETHTEL
VI EYRE—N—Ry N E#EY L.
12

BIRE 2 NDRRER (1)

BIEEARICLT, BB 7O L2EFIERV. 2720, HA
s 3iciE, UTORKERWS.

(gc:fillRectangle x y width height)

OB TRVWShBEIE, BRE (\vIJI VY RE) THO,
T7AIERTE, BIKB>TWBDT, ChZzRICEZD. ZDcoH
DWMBFEUATOEED THS.

(gc:setBackground (disp:getSystemColor 2))
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BIE 2 NDREES] (2)
TOUSLBUTOL SRS, L, myforEAWTWS,

(load "graphics.scm")
(define winsize 486)

(define (sierpinski gc disp)
(gc:setBackground (disp:getSystemColor 2))
(define (sierpinski-iter size x y depth)
(if (>= depth 5) (gc:fillRectangle x y size size)
(let ((nsize (/ size 3))
(ndepth (+ depth 1)))
(myfor 0 3
(lambda (i)
(myfor 0 3
(lambda (j)
(if (not (and (= i 1) (= j 1)))
(sierpinski-iter nsize
(+ x (* i nsize))
(+y (x j nsize))
ndepth)))))))))
(sierpinski-iter winsize 0 0 0))

(graphics-env winsize winsize sierpinski)

BIE3 : AEHL Y — =
AEBDEEREIELT, FOBDALYY—%2KRRTZDT7O7 T
2 (ThERAEHALYT—EMR) . KBETIE, Th2hof
C&->T2BOR#%ZEZ%. BE2AIE28A%EN, 555%F (leap
year) @2 BF29H%%. 525&FF, BEHNLTEDIINZFELT
%h, HIAELT, T00TEIDYINDFEIES BS5FTIEREWL, LH

U, &51cfNELTA00TEIDYINDFIESD5FTHSD. D
BlOHZBWTEHERE L ALYY—DHEARUTOLS ICEL,
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I8 3 N\ DIEER (1) 15

£9, 535FTHZINESH EHET 2 leap-year? Z1E3.

(define (leapyear? year)
(define (check n) (= (remainder year n) 0))
(if (check 400) #t
(if (check 100) #f
(if (check 4) #t #f))))

ZOBEKERWT, BB 1ENSEZ ShicEyearDRIEETORK
ZEET 5.

(define (days-from-year-one year)
(define (days-from-year-one-iter y year res)
(if (= y year) res
(days-from-year—one-iter
(+y1)
year
(+ res (if (leapyear? y) 366 365)))))
(days-from-year-one-iter 1 year 0))

IS8 3 ADIREG] (2) m

I5ic, Amonth&fFyearziEELT, BBIENSZDADABEE
TOH#HZEET D total-days EUTDO LS ICEHRT 2.

(define nmonth '(31 28 31 30 31 30 31 31 30 31 30 31))
(define (total-days month year)
(define (total-days-iter m month total)
(if (= m month) total
(total-days-iter
(+ m 1) month
(+ total (nth (- m 1) nmonth)
(if (and (= m 2) (leapyear? year)) 1 0)

)))
(total-days-iter 1 month (days-from-year-one year)))

B9% total-days ZAWTC, 52X 5NcBORYOHOEHZE
9%. ONHEHR, 10°AER, -, 6N1LEHEEZS.

(define (day-of-week month year)
(remainder (+ 1 (total-days month year)) 7))
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PIRE 3 NDEEEH] (3)

ALY F—DHEMZADHIIMTHEAT S, 5xohiBzh
DHIHTTHAT BB int—>string ZEEHY 3.

(define (int->string n)
(if (< n 10) (string-append " " (number->string n))
(string-append " " (number->string n))))

I5ic, ZHEARERT THAT B, nfEDZEISERS
N33XFi%ZiRIEH spaces ZUTDL S ICEERT 2.

(define (spaces n)
(i (= n @)
(string-append " " (spaces (- n 1)))))

BOEMEBEDOXFINZUTDOLS ICEERT 2.

(define monthname '("January" "February" "March" "April" "May"
"June" "July" "August" "September" "October"
"November" "December"))

(define weekname " Su Mo Tu We Th Fr Sa")
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BIRE 3 NDERER (4)

(define (prcal month year)
(define (print-title)
(let ((ss (string-append (nth (- month 1) monthname) ™ "
(int->string year))))
(let ((11 (string-length ss)))
(display (spaces (quotient (- 21 11) 2)))
(display ss)
(newline))))
(define (prcal-iter d md i) ALyy—orh7as
(if (> d md) '() S INE & S =7
(let ((ii (remainder (+ i 1) 7))) 7 BIDLSIBD.
(display (int->string d))
(if (= ii @) (newline))
(prcal-iter (+d 1) md ii))))
(print-title)
(display weekname)
(newline)
(let ((md (+ (nth (- month 1) nmonth)
(if (and (= month 2) (leapyear? year)) 1 0)))
(dw (day-of-week month year)))
(display (spaces (x dw 3)))
(prcal-iter 1 md dw)
(newline)))
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B4 : V(v T —h
BASNIHBEERET B URANEY Ay Y —hFILTUZLT
Y=k UIUR NGRS 70T S LEE,

An [afafafafafofs[ [T T T ] 1]

it s

[2]e]2f2fa][5TaT=] [efe]°]
keyd D HIEL keylcZ L L key&k DHAEL
ﬁu;a%v— k %@ki ﬁuml: v—t

Tzl [T=Tz] [e]efo]

H7: #EAELTIDDOYURKIC

BI5E 4 N DIREH] (1) iE
A7 L%V NIRRT 37HIc W OHh OB & RHER
ZBAT S,
FNZNOREDEDIIONENSIBICRARTEENETHNIE, Z
nICHR T 2RZTHELT, ZDOEEZHNZT. WIShEEDIIfRIF
niE, elselcxdithd 2= x Z 5l L TR,
(cond (%#1 1)
(&2 #2)

(else = x))
DZNDERERDHIT OOV OO D@mEHH SN UHERIN
TW3,

(cadr lst) = (car (cdr 1lst))

(caddr lst) = (car (cdr (cdr 1lst)))
(cadddr lst) = (car (cdr (cdr (cdr lst))))
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Pl 4 ~\DERES (2)
TOYSLETLTYRLEZDEEFERTLIERL

(define (gsort 1lst)
(define (qgsort-filter lst key 1t eq gt)
(if (null? 1st) (list 1t eq gt)
(let ((head (car lst))
(rest (cdr lst)))
(cond ((< head key) (gsort-filter rest key
(cons head 1t) eq gt))
((> head key) (gsort-filter rest key
1t eq (cons head gt)))
(else (gsort-filter rest key
1t (cons head eq) gt))))))
(if (<= (length lst) 1) 1lst
(let ((key (car 1lst)))
(let ((filtered (gsort-filter lst key '() '() '())))
(let ((lt (car filtered))
(eq (cadr filtered))
(gt (caddr filtered)))
(append (gsort 1t) (append eq (gsort gt))))))))

I 4 N DIREG] (3) =

SVTLTHAADKRERYAREY —KULTHB.

(define (make-random-list n res)
(if (= n @) res
(make-random-list (- n 1)
(cons (java.lang.Math:random) res))))
; ABEREIEIEE
(define (take n 1st)
(if (= n @) '()
(cons (car lst) (take (- n 1) (cdr lst)))))
RERRZE S U WENTRIBEHK
(let ((tl (java.lang.System:currentTimeMillis)))
)
)

(let ((ans (qgsort (make-random-list 100000 '())))
(let ((t2 (java.lang.System:currentTimeMillis))

(display (take 1@ ans))
(newline)
(display (take 1@ (reverse ans)))
(newline)
(display "Time = ") (display (- t2 t1)) (display " ms")
(newline))))

28)

BIEE 4 NDEEES (4)
ZO7OSLEEBICHDNT ELUTOLS kD

OMacBook:yama535> kawa gsort.scm

(8.646543406709561E-6 3.530463725298638E-5 3.5700397815863205E-5
.7146565792012254E-5 4.1509363431502244E-5 5.49910523000019E-5
.600812664552368E-5 7.183429281609754E-5 8.149704789961465E-5
.343786023112809E-5)

(0.9999953380659109 0.9999939515253108 0.9999863561510661 0.9999803461073659
+9999741571916602 0.999972306778286 0.9999715824593057 0.9999667492422752
.9999519899539328 0.9999321690503455)

Time = 844 ms

OMacBook:yama536>
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BIRE S NDREES (1)
FTERELT2O0BEHERET 3.

(define (myfor i n func)
(if (>= 1 n) '()
(begin
(func 1)
(myfor (+ i 1) n func))))

(define (contains x a)
(cond ((null? a) #f)
((= (car a) x) #t)
(else (contains x (cdr a)))))

myfor (F#BRUZXIRIT BEHTH O, contains (& xH'Y R had
FICHIRT M ESHERANBEHTHS. contains & xplalcd
FhdeE#fz, SFhBVWES#tZIRT,

5158 5 N DIRER] (2) s
BAERIRITBIHICUARNERWS, R—ROKESIH8X8LRD T,
FNZNOINCTI DT DIA—UD U RIRENH D, FDis, KR
JDRRTEE, ZNZhoiEDTIcyA—hBEMNTWLWSHhEW
STETRETS, £EZE (0213547 6)0WSHE A
TORDEEZFRLTWS,

02135476
CDEBDERIE T A —> = WREHNS)E Q H
RUZREBRLTWL, EHRICH 6
EKED-EBICHICHNZEHZDE Q
D QTE-fcEE, CDQDIER Q
ERDDADH BN E S DHEEZT S Q
RS E1ES. Q

Q
Q

BISE5 A DRES (3) 27

ST EISHCH MR e E, MEHICHcD ESBFH, Hid
BWE E(FHtERTBEE check ZUT DL S ICEERT 2.

(define (check i 1st)
(define (check-iter i j 1st)
(if (null? 1st) #t
(let (Ch (Ccar 1st)))
Gf Cor (= (+1 3) h)
(R (GIRIEapIR D)
(=1 h)
#f
(check-iter i (+ j 1) (cdr 1st))))))
(check-iter i 1 1st))

BIRE 5 A DERES (4) 28

REHR TA4 T A —> DORZ5ET BB eight-queen IFUT D
EBHTHS.

(define (eight-queen)
(define (eight-queen-iter 1st)
(if (>= (length 1st) 8)
(begin (display lst)(newline))
(myfor @ 8
(lambda (i)
(if (and (not (contains i 1st))
(check i 1st))
(eight-queen-iter (cons i 1st)))))))

(eight-queen-iter '()))

(eight-queen)
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Bi 73 Sl
HIE S NDEZH (5)
EZEUTOLSICRS, 92BOHEHIND.
(316257 40) (4603175 2) (3162570 4) (40731625)
(413627580) (5304716 2) (60275314) (30471625)
(2417536 0) (4035716 2) (05726314) (41703625)
((2E5531117714" 6! 0) (41506372) (2736051 4) (26174035)
(46027531) (52617480 3) (52630714) (20647135)
(35712191674 1) (16257460 3) (63175024) (714206 35)
(25703641) (62057413) (35716024) (241706 35)
(42736051) (4075261 3) (15063724) (24603175)
((AR6EETAN257=5T) (0475261 3) (1357206 4) (41357206)
(3047526 1) (2570461 3) (2571306 4) (52470316)
(2-5-30{7 46 1) (5/2:0{6-4 7 13) (5207316 4) (4730251 6)
(36420571) (64205713) (7302516 4) (314758026)
(5EBF1T7447 601 ) (6271405 3) (3702516 4) (3T5HatA N 7I286)
(53607142) (4206175 3) (1572036 4) (52074136)
(06 357142) (1460275 3) (6152037 4) (42057136)
(571306 42) (2514706 3) (25160374) (31750246)
(51603742) (5041726 3) (3627148005) (52460317)
(36074152) (7205146 3) (Bi714 2 9 61 15) (53602417)
(4730615 2) (1750246 3) (24730615) (36415027)
(BE7EEANaSAEEED) (4615207 3) (31746025) (46152037)
(16470352) (2516407 3) (461378025)
(0647135 2) (5160247 3) (63147025)
(14630752) (26175304) (71306425)
(3164075 2) (526137804) (61307425)



