 71)V 1 Descartes = stDin A

1 EILHIZ

FHES | PRITHEHY
Cogito ergo sum

JVF T HIL R

FHVNE BT, SRR AP O LN THRE T 0 I A0 [/F LLT#HE
LELT, UL, LESRST — X BB 5 IR AT Y TR L THR N DI ETL LD,
ZRNTIH L 7B T FE THHT VMR AT S CnET,

FHNNSFEIL, ECHEEIHE 22 EILEEL CWER A, ZOSFBEOR|HEHEL
PR E BV T RAZENRDHZEIZED, BRESLWERDZEONLIREFBICLIZWEE X
TWET,

2 TFTHNLVNEELT

FHNNSFER, B R N — AL LTZa Yy EFE T, Prolog SEEDIOIEHFLAY
7RBAfRA IR L %ﬂ%’:%l:%%é’?ﬁ%ﬁ‘é:k&:io’(?’uﬁ‘?b%%ﬁbiﬁ‘o

ZHUTHNA T, 7ar 30 7 ORI Nz ESE 572012, BB BLO TR~
Oy I RGE A LEEANLUE LT, £72, BNF SRiEICYEILL 7 SCRRIT RS RE 2 SCHE D
AR EREL TCEALTCNET,

WTERIT2 N —T L AE IR TR M O 7 my — U LU CRLR L, HRREEFIAI72
HERM DS LB 7R AU Z I3 A L U CRLIR L £ 7,

EBIT, THNNEFEIL, AT Vs MER ORI L £, 204 T Vs Mg mkHE
1, FRELAOZR IR O IE & LRI R BIL , F7o, BT 5TV 2— 127147 Tk
FTLHOIZHFIHLTNET,



3 FEATHIE

TN EFEIC S EFEE L CREEIL £,
ST T 0l T aE TR LT ANV EFTRELE T,

descartes 7027 F LT 7 AL

SN ESNT= T 0T T LT 7 AN AFIAFEN T TSN ET,

722 0E. 77 AN hello 12, L RO XH725008 % LU CTHEITT D& hello, world” Aytz—
N ISET,

? <print "hello, world">;

FATRERIZLL TOIITR0ET,
$ ./descartes hello

hello, world

result —
(<print hello, world>)

— true

21T AR A=V DO IT, B DITO true IXFEIT VIR LET,

) THNANSEEICIE, MRS RS T L FAT T L HIELHVET I RARF2 AT
IR LEE A



4 T
bS]

hello “ZAlZHiE A 123

SCFEFNL SCFEOWATES RV DFTT,

“ET THELNZLOL UTFHTY,

281, 27 BIXOUA TR E N LFINCE ENLGAEE. "E 2L TRHESRT IR EE
Mo

ey

100 0.8123 Oxal

Sbyte ¥ DFEE L long double ¥ & DOTEE/ NS EMEZ F 97,
16 EEEL 0x DO AEEA LT TRLET

#x #a #abc
_ EmAEE

EEIT R TIHEAL VAL DFITELET,
Fio EAEEELT | MEXET,

VAR

(abc  “ZACHIT HF #xy 123 (listl #2)

SCFAN, B AR VAR, BIBGREEA( ) CHEo72b 0T, BIEGREEIC W TR L
£7)

UANZ, Lisp SiEOVARFRIUEEZFFHET, ZOVANE, OTELET, Fyhxtitik
ICHS T AERITIE, - 2V ES



ESbreuia

<app #z (abc)(def) <ap#d d1 d2>>

SCFHI B 2R VAR, BEOREEE < > TR 72b O T,
FEITEHl O ZTHY ., FEMIN7-1% 1%, true, false, unknown @ 3 fEEZHEVES,
PTG DG R LT3, RIS, BB — 5180 E, PR ORI EL 72 S E T,
FIENTIE, SCFFI, FeTe, ZBE VAR, BIBORGEZ LR 52 TEE T,



5

EA=T A RNDEH N
5.1 ih3h
IRFEIXFATLIAEREL T, true, false, unknown @ 3 fEZHVET,
THNVIERETORGEIL, FATSHIARER true o726 BESNL TS T s T 0L
DHE—EAATOI, BFFICE EFNOEEITITEN B ESET,
false DAL, WBFHOH —LITRIL PR ET,
unknown DAL, MO FTREMEDFAITS I, MBIIGC TV IRy 7T o ET,

5.2 PABOLFE

WEBEIZBWT, SO BRI L7238, B EAIC, F—3150%. B DRfE L 7
REINET, ZOLORIRGEE BISURFELFEFONE T,
FIE D TR FEDR B D B IE, £ DBIEORFED true THDLEITIL. BIEOREEH
HDE G BOMEEBE IR ONET,
false DGAIE, FEOVH U7=BAEGRFED false £720 | unknown DA T RARIZFEONH L7ZES
HakFES unknown L7220 ET,

BA%REEIX. func, f, let, letf, rpn, rpnf, compare, comparef, writenl, print D 5|2 Db EE
(S ET,

BIEORFETIER DI 572010, ilFRAEEZIE, H— 5 BUTHRINELEOITHF W
TRLEERTHARINTT,

5.3 TERaAR
HEREAINTITR D 3 FEFERHVET,
o J/DDATRET
o EDDATRET
o /xx/ICPHENTHLPH



5.4  wREOIHRIL—L

70T T KR FEDESN Lo TRik Liﬁ‘ B#IT ; (B )IicioTREIDET,

RO FEIT~y R(head), EHLUSDIRFEILR T 1 (body) EFFONE T,
A“/F‘&ﬁ?‘%’i’rﬁﬂﬁ/ﬁu\bﬁ‘f:% @%Eﬂ(clause)kﬂ?()\ij_o

B2 CTIRKUAMRLIR T Z8b TEET,

3,
N
AN
%l
¥
uw

A FE> (<ibiE> ) (<IRFE> <ihFE>)

IR D Az ) ESE D720 LL FDINTR T 4 %247 TR E)> TRl 35 L7 7

LI ET,

<IKFE>

N
oM o of
vV VvV

\%

= fU{TR = 1T = 1)

A

A




5.5  Hi—{k(Unify)
H—bll, —oDRFEZFEICIE GRFEL NS OMEE T XTI T 2IHEEZELL
THIE)ICTHEETT,

<predl #x #y 123 (abo)>
KIST HHE —BSHED,
<predl xyz #z 123 #a>

H—AbOfER #x=xyz, #y=#Hz, #a=(abc) 70 FT,

5.6 TRZILDOIFOHIL
FLIRENIZT 07T DO IS, b fF O e I 22 1 £,

? <aRFE>;
u%:‘o\ldjénﬁ_j_un i 7B77\A®EP@/\/&&”E H:$)(éj/b E‘ 'ﬂ:%uﬁ:giﬁ— ﬁ—

RITRRB T2 E ., IR T AIFEBR SN TWD T BT T LEENDIEIZE N LT ZEiZ
R0ET,



ST Tk
Ctron> A FATT DL — AEAA AT | FATHHC N — AT A SIS &
7.

R—ZHEBEZ A 72T DA 1. <tro iR FEA FEITL TLES VY,



5.8 HXOFHE., R —J P OFHE

o let, letf, letc 7RFE
et =D

letf #HFHD
dete %D

BAEHAELET,

FEL DB OGN, FHRBRERALET,

FEDEMEOG AL, SRR REELODHIELET,

let (X, BEHOFFEEZITU, lett 1XFT/ IR OFHFREAT O lete (TEFRKOFHE
fTVET,

FHHOHNITIT, BEORFEL B LT ENTEET,

?letx=1+2+ 7% 5 >;
? {letf #x = ::sys <cos _ 1> + ::sys <sin _ 1>>;
?<letc #x = (1-D/(1+1)>;

let ZA W L7- ORI TEEGHRF L L T ET,
ZD7H L FOBNEELLE RIUHR R LRV ET,

?<let#x =1+ 2>;
?<Hx=1+2>




e rpn, rpnf iIREE

<rpn BH WiR—I U RED
<rpnf 245 Wil —70 KD

WR =T RREHEL T, BRICERARELET,
rpn 1%, B DF B AT, rpnf VLB NS DO FHE ATV ET,
WAR—Z U RAUTE, BBORGEEZ B L2 TEET,

?<pn#x 12345678910+ ++++++++>;
? <rpnf#i 109 8 % * <rpn # 10 30 *> / #j/ >;

10




5.9 #o bk

compare, comparef N

{compare £z FREEA 7 £ED
<{comparef . R F0

Bz L,

compare 1., B LU CTHEEL . comparef 1%, B/ NS S E L TR LU E 9,
R I L FObLORMEX F97,

=, = &LL»
1=, & FLLIZ2W
> NG
= ULk

< IINEUD
<= IV

F7-. eEERIZIE and, or, not JERFEHHZEH TEET,

? <compare (#x > 1) and (#x < 20)>;
? {comparef not ((#y > 1.2) or (#z < 3.0))>;

11



5.10 Zm— VL2
FIIIVINSEETOREEL., Hi(clause) D51 THR 2 — VT4,
Bz CF — 2R ELWEAIE, 7 a— SV ERELTRELET, THLNE
FECOTu— N VEEET B4 kfﬁO)#ﬂ%%ﬁf:foC?&LT FTHZEITIDFEIELET,
T a— N VBB DR TEITIL sys B 2 — /LD setVar g2V ET,

HOZMUT, LA MELLO LT DEMEELBUMER R ESNET,

70— VIR DBGE

? <setVar color “red”>;

7a— VB OB
? <color #cl>;
#cl 1ZiE, red NRESN D,

setvar IRFEIXFEITEINLX, T TIZRICARIOEB R HIVUTZF ORI ZE LA, ITh
WX E B inE N E T,

5.11 Za— SUESIZE
sys BV a—/L D setarray W ig Lo T, 70— LERSIEE A7R E CTEET,
BLAG 7 — S VIR B LIARR IS 540 AV T v 7 AABE O/ & #i = 72 i (clause) £ L T
ERTHILITEVELELET,
AT YT AE, B CFH L VAR, REEEMCHIFE CEET, ZRITES DS
BNIA T I AZVANE R ET HERVTLEY,

7 a— N VEAIE R DR E
? <setArray ary 7 10>;
? <setArray cell (1020) 100>

7 a— VBN R D SR
7<ary 7 #v>;

#v IZIX, 10 BRESND,

? <cell (1020) #val>;
#val (21, 100 DERE S D,

12



5.12 774 1/0

T7AND AT IO IO 7 7 A% Gl OBRGFEEFITL TWAZTEIn 2528
THERBELET,

lopenr 77 A4 WEE...>
Tr7ANG DT 7 AN E AR HICA—7 LT, lReEEZITLET,

lopenw 7 AI/N4 WREE..D>
TrANGDT 7 AN T EZZIALNCA—T LT, REEEFEITLET,

{openwp ZF7AINVL IREE..D>
T7ANL DT 7 AN A BREZIAL A =7 LT lGEEFATLET,

13



513 IATIVEY2—)b

TATFVEY 2= /LOFFOHLITIZIE, LTFO3@IRHVETNENLFRUEKREZRLE
¥

DTA T TV EY 2—)L KGR
%) :sys <writenl hello>

<unify 74 77 UEY 22—/ RiE>

f5l) <unify sys <writenl hello>>

<obj] AT 7 VEYa—)L dhiE>

f5]) <obj sys <writenl hello>>

WHE L, A REMERTL LD,

BDTATTVEY 2— N EMITDIIT, TATTVED 2a— NV EA L I — T DB
BHVET,

?<include 74 77 UV EY 2 —/L>

1)

?<include list>;

?2::list <append #list (a b ¢) (d e)>;

72720, sys BV a— 2T E VAT A ARAFENTZTA T TVET 20— VIR D T, A7
=R THE R ET,

14



5.14 FATFVEY2— L OVEY

TAT IV 22— VL, T7ANGUETAT TVEY 22— 4 TEVET,
HZELIR 327 0l I MIEE OT VNS FEO 7 0l T MEFR T UE OK T,
AL IN—=RFTAZLTST IAT IV 2—)LEL TEHTEET,

5) example E 2 —/L
LI T % example &4 1T CT7 7 A WTHRIFL £,

<append #X () #X>;
<append #A :#7Z) #HA:#X) #Y>
<append #Z #X #Y>;

LT DESNIZ append ZFEFONH L ET,

? <include example>;

? example <append #list (abc def) (ghi jk1)>;

15



5.15 A7/ NEm

THNVNEECOF TV NI, TATITVEY 2a— Vet T Ve /b L TRMT 28T
FoTHEBILTWET, DFED, TATFVEV a— VA ELT T VoM ELTIRNVET,
F7 V2 MDERITLELFOINATNET,

<F T2 M
A Yy REFRS
A Yy REFRS

inherit KT DA T =7 N

>;

AR, BEOT HNVINEEDO T AT T L THD, ~RERT 4G 78
(clause)ZFeik 3= AZEMTEET,

16



5.16 F 7V =ZMEm 7 vr 7 LD

TR FIREL TR, ~U R BIWEOA 7 V=M ER L EL LD,

/] DA TN S H<
::<bird

{Aly>;

<walk>;
23

/) XX DA TV TR, RS BT D THK

::<{penguin
ly> false>; // REZEEEBE
dswimD; [/ FTIKS ZEEB N

inherit bird;// bird ZkA&
>

// BT EERIT T, RS, A
::<hawk

inherit bird; // bird ZfkA&
b

ST B XU BIWEOF 7Y 7ML CTERMLUET,
F T NMIFFT DA RO U L0 E G el cEE T,
AV ROREPNH UL, TA T TV 22— VOMERH L FEEESTLFELCTT,

?::bird <swim>; B3k 2
result ——

(<obj bird <swim>>)

—— unknown 572\

?::penguin <swimy; XU FATIKS D ?
result ——

(<obj penguin <swim>>)

—— true k<,

17



?::bird <walk>; BT

result —
(<obj bird <walk>>)
—— true A<,

?::penguin <walk>; XX UNTHRLD 2

result ——

(<obj penguin <walk>>)

— true A<,

?::bird <fly>; BlII s 2
result ——

(<obj bird <fly>>)

—— true 55,
?::penguin <fly>; RUF NI ?
result ——

(<obj penguin <fly>>)

—— false bl ECAAN

?::penguin <rund; XU FATHR?
result —

(<obj penguin <run>>)

unknown FAILSYA AN
?::hawk <fly>; JEIIFR SN ?
result —

(<obj hawk <fly>>)

—— true TS,

?::hawk <walk>; JE I 2
result ——

(<obj hawk <walk>>)
—— true A<,

18



?::hawk <swim>;
result ——

(<obj hawk <swim>>)
—— unknown F15H720 ),

JEITRS D 2

19



5.17 M SCHRAT

EBNFJEHE N B AGLIENC LA SUILL T o728 0T,

expr = expradd

expradd = exprmul { "+” exprmul | “-” exprmul }
exprmul = exprlD {”*” exprlD | /" exprlD}
exprlD = “+” exprterm | =7 exprterm | exprterm
exprterm = (" expr

abcz = abc[ 777 Xvh ]

EBNFLIR Sy W AGCIE) DL E . T NS B> TS~k L TEAH & %
9, (FHNSFEIL LLEO SUEEZ AT £, )

T VNS EEICLDHESC
{expr> <{expradd>;

”

<expradd>  <exprmul> {”
<exprmul>  <exprID> { "*” <exprID> | 7/” <exprID> };
<exprlD> ”+” Lexprterm> | =" <exprterm> | <exprterm> :

<FNUM #t> ;

<exprterm> (" <expr> ”)”
<abcz> abe [ <A tn> ];

[~] : &W&wEE

{~} : OFEILL EOfvIRL
WEEII1Z = DETRICFEITHOLEBDASARBIVT S TIRINDFEAT
ShET,

| ¢ or ER

OTHEELNRNILFH 0 i

BFHND FNUM BISMCH, h—22 EL T X BIRFED sys TV a—/WITITSEE
NCONET,

AN Z7AATRIFE THBALIZZ 741 1/O THRELET,

1) FRYEA T DB 13 STRMT OBEREIZME 2 R A, getline BFENT 7 A BD AT
TREALTLIZS N,

20



5.18 HECfEMTON—2 2 kg
{TOKEN Z%¢ ukG&...>

A OHSIRTBIEIATEIC, BN token &K
BELET,

{SKIPSPACE>

ATTDAR— 2% 2% T UET,

<C [Z£%D>

AN — TR ELET

N[5>

ANBETThoTe G813, BRICERELET,
EHHE 1T unknown ZIRL£9,

<A [ZHD

ATIHY ASCI LFThHoTHA T, BRI ELET,
EHEE 1T unknown ZIRL£9,

<AN [ZEH#D>
ATIDY ASCI SCFEN T Th o125 A1 B
RELET,

EHEE 1T unknown ZIRL£9,

<
TORHE~yTF 5,

<$>
FORfk L~y T T5,

21



e (5D
EEDOXFINE~ 0T+,

<CR>

AN CRUAT CTHAT-HBAITIL, true ZIRLET,
EIE 1T unknown %J@Liﬁ“

(CNTL [Z%0>

AN CNTL LFETHAT-HAEITE. BEICERELET,
EHE 1T unknown KL FE T,

<EOF>

A3 EOF(End Of File) ThA%& 1 true 2B LF 7,
EHE 1T unknown IR L FT,

<SPACE>

ATIMAR—=ATHLHEA1T true ZIRLFE T,
EHE 1T unknown IR L FJ,

<PUNCT>

TNT 7 _Xoh BT LIS LT THHS AT true
PR LET,

<WORD [Z%5]>

FEBEDSCFEHNT, TV T7_yh $ew, 7 " Lsk
D LFEFNOEETE unknown 2L £,

<NUM [Z#0>

22



AN DEER I T, BRI ELET,

<FNUM [Z#0>

NS DB IR B T TR BITRELET

<ID [£#5]>

ATIDOCFH (FeBHIET V7 7y b, Eh LSt
TS AN, BRI IUTERITHRELE T,

{RANGE &%t X771 XF2>
{NONRANGE Z# XF1 XF52>

ST E ST 2D P E FND7R5IE true
L7R0FES,

{GETTOKEN Z#>

ELRTOHE SCARAT DR IR THDHM— 7 BRI TRE
LET,

(SKIP CEF>
SCFHNETOH SR 2T O TICAT Y 7 LET,

<SKIPCR>
AT ECOM SN A TO I A%y 7 LET,

23



5.19 TOKEN iREEDfE I

TOKEN RFEZFEHL T ALEDO XFHN AT HN—T AR TEET, (EHE
HOMREEERVET, )

SEBE T T C230 T H MBI T D LTS
{TOKEN #itoken ::sys<A > { ::sys<AN > P

s (KNUM #token> &A% )
{TOKEN #token {<N >}

RICF BT DO ILFH
<TOKEN #token { (RANGE _ A Z>[<N > }>

“DISK”+#5 3 #7
{TOKEN #token “DISK” <N > <N > <N >

[ONEY/LVAN
{TOKEN #token {<RANGE _ “&” “A™>}>
J14571F
{TOKEN #token {<RANGE _ “7” “I”>}>

) TOKEN MGEZEHLIeWE FICEENLN—I U MIZZE ARG EN THIFSNT
LEW, Elbf:i%ﬁﬂkﬁfocé%@kv‘y%/& LCLEWET,

jzscﬁu@iofoc%’jﬁﬂﬁ I%. TOKEN ZRFEZE VN, SCFFN DM ThDH LD LH72
HESCOMRMTIZIE, TOKEN I FEZ UV EE A,

24



5.20 timeout WRFE

=

p={1

timeout WREEIL ., F5ERFRI LA T LAV R EEOLEL A FTH )Y unknown TIRLE T,
eI~ A7 e AL CIRELET,

<timeout f&TRFfH WhFE..>

FATRFH DD 00 LI RN PR — I 2 P REME DD DAL 2 LV i 2§ FATL .
BE R IO BRWG A IO T 1EER T H@R IV EL X9,

<HLEE> <timeout 1000000 <L A>>;
<QLEE> <timeout 1000000 </l B>>;
<JLPE> sys<writenl “ £ RHT>;

25



5.21 findall #REE

findall ZRFEIL, 5IEXDRFED T N TOMZRDHDITMENET,

WHEIL, WEEOFATIL, AN AOD ST LS TR TLET, Lol cbignisd
HZENGZIISTODEETH, TOFETITRODLZENTEZ A,

7oL Z AR OBRBE D IO DG G, BANAFON IR A i L ITRH T, 3
RTORBEIZXIU T, Bl EIDE T 2L BB DL LILER A,

<findall RFE...>

findall IRFEDFEITIE, MRV —T 0G0 ALEED K AN D B2V A REME R HD F T,
IEENFEDLZATUHEFT B A= I2IE, timeout W FEEAL I B TR 5 L{#
FITLE,

26



5.22 for /L—77 foreach /L —7" map ILiE&
THEE 22— D FAR T,

for (B FATIEIEY) wRFE...>
for (% WIHIMHE fe &l ) IRFE..>

fEESnIZ L, SO FEEZFITLET,

BRAIT NS e SHE S, EATRIEDEESNIZE B3 0 ) bOES | AT E
D ESNIZSB13Z OO FEATREE T RAEOEE T, 1T 2SS T %7,
WEEI1Z = DEITRICT X TOEBDONA PRIV T I TRMNPDEITIIE

‘j—o

{foreach (ZZ%r VAR) WRiE...>
<map (&% VAR wkiE...>

VANDHEZE T LIZH 5Dk FEEFITLET,
AT UARDOABEDNEIC R ESIVET,
WEEIT1Z— 2 DFETRICETHROLEB DO AL RB I TSN TERIINOEITEINE

‘j—o

27



5.23 XFa—K

WFEa—RE, T 74V T UTES 2 L £,
EUC £721% SJIS 248 328 & 13, code ilRFE TR EL TZEWY,

UTFS {57

? isys <code UTF8>;
EUC f57&

? isys <code EUC>;
SJIIS faE

? isys <code SJIS>;

28



5.24 catch, throw iRgE: AU MR THLEL

{catch 2% WFE...>

SO FED FEATHIT, throw WRFEDNEITINDHELALARED WLEZ L T, 2D
catch IRFED RO MELR L THE T 5,

ZDLX throw IRFED 51D catch IRFEDOEFUTER ESND,

throw 23 FATSAL TN B IO IRFEN T N TETIND L, catch BFEOZEEITIT" () 35%
ESIND,

<{throw fE>

IO RFED FEATHIZ, throw RFENFEITSNDLENLUBEDLELZ LT, ZD
catch IRFED RO BN KN L TR T35,

FDLE throw IRFED BN catch IRFED LUK ES NS,

throw 23 FATSAILTIZH IO RFEN T N TETIND L, catch BFEOZEEITIL" () 35%
ESIND,

29



5.25 ~/LF a7y < )LF CPU-~/LTF T atxktk

5.25.1. WH|FmEAET L
T VNS RO FIRERE TlE, WA aE A& RIRFIC S HEITL, fE 27 et
ERITUI- 7 o AR AL A FITLET,
ZOWFIERE CAERSNDIFN T e ADET VL, IH ATV ERT20 Hx O
HEANSERITMI LD D TT,
THNNEFHE T2 DT HEZAPMILL TS WAL Z FATH DTt A
M OHEMALER 2T LBENHD EH A, 7 EB AT RILKWFTNALESIN TOEET,
BURTIX~AF a7 D SMP VAT AL R—RLER A,
LinL, ZOTBERAETNIZE, PC I TAZD ISR TFAL L AT KTHILET D013
KA ET, fEROMFRE T4,

5.25.2. </ F AT SISO BIHERE DK
ST, THNNEFEO AT AT HEOWHIEREIL, LT DO4->DObGETHRESNE
D
1) newproc : WA 7o A A e E L CIFFIFEST
2) eachproc : SIEXDYARD BTG L T FEAT
3) firstnewproc : WA @ 2 AEEL T, I true TR T L2 A| 7 2 2D %E
Rz al
4) firsteachproc : BIEXDOVARDEEZIGHEL T B PIT true TR T LIZIEF] 7 a2
D Rz [
EFED 1), 2)OBEREIZED N 27 DLV AT ATHIUE, N HO 7 me 2% FRFZIEFIZ
FATT DL TE IR KT N EOEITHRELFDZ LD ATREL RV T,
F72. 3), DOERETIL, KB/ F PRI Z I DRE T, Ieb I NTIRBEZZE T L
A BN TELD  NaT DU AT A ETNEU EEAELL B TEITTHIESZ AT
REL72DD T,
NG EFEMIILL FITRLET,

5.25.3. newproc
newproc IRFEIL, WA 7 w2 AFREL T FIELTT e T, fRaEsh o~
AN FNAERLSIVET, newproc TSN ET BEARK T 35&, FEOH
L7z newproc JRFHIZHIEI S RY . 27 b ADRE R AL £,
newproc WREEILLL FD IO AE LT,

<newproc (7B EAFESLEL v A M) WHIFEITTHBREE ..o
<newproc (7T EAFEFZEL AR ZHWE 7ot AEKZEOE) 15

30



<newproc FEREE (FuvAFSEE TavxH) WHIFEITT DR
<newproc ﬁ*%”“?i}ﬁ (FrtAFEEL Tt AE BHIHE 713‘122%77%@
OfE) WA FEIT4 Db

T AFSEHIL, TR AT LIRS A BN ESNE T, T ek AE
FE, A EATT 23R EE | THat AT DR A TN /53T H DA 2 F4,

FEREBDIEESITCODIGAICIE, I FEIT T 21858 | OO RFEDE —51 5K
%#%kbfkbia“ W ZEDTEDHHEIL, TREADHRTT, TILLA DU ANE D
MIRSNTEGAITIE BUMEIZ0EL CTRESNADZECRVET, Brob R 2D TH
B, v NF AT OT v R TIE, SCFFILSNDOY AR RE DT — 2 s A TE e
DT, BURIZESLIOB DV ERE A,

BT REZANLIRSIVIAE R, fRERICT e RE FIHICV AR L TRESNE

7,
%%miﬁfﬁ? ESIL TV WA, e 20 B E RAEINLEE A, 72771
FOHATHET T BADK T % newproc W iBITfF 22 EIZ720F T,

PLF :74$%y?§&%ﬁ+%ﬁ“6%%mbiﬁ“o

<fib 0 0>;
fib 1 1>;
<{fib #iresult #n>
<#nl=#n-1>
<Hn2=#n-2>
{Hresult = <fib _ #n1>+<fib _ #n2>>;

?<newproc (#i 17) <fib #r #i> ::sys <writenl #i #r>>;
?<newproc #result (#i 17) <fib #r #i> ::sys <{writenl #i #r>>;

TART Y FEKE 075 16 £T, WHNFATLET, kD 21775 newproc iFED FAT
T9

BBEDDH2AT BIE, ROEIRE TR0, FEREHE R E LWtk TF,
RBOFTIL, FEROBILETT, #result ([HERDOYARIKEMSET,
FATRERIILL T T,

$ descartes newproc.car
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00
11
21
32
43
55
68
713
821
9 34
10 55
11 89
12 144
13 233
14 377
15610
16 987
result ——
<newproc (Undef6 17) <fib Undef7 Undef6> ::sys <writenl Undef6 Undef7>>
—— true
00
11
21
32
43
55
68
713
821
9 34
10 55
11 89
12 144
13 233
14 377
15610
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16 987
result ——
<newproc (0 1 123581321 345589 144 233 377 610 987) (Undef24987 17)
<
fib Undef24988 Undef24987> ::sys <writenl Undef24987 Undef24988>>

— true

20 A DFEITTI, result LU T, FERDOUARBEMSI TODDNR 0D TLEID 2
72¥ . FEATHERRIE IZF A7 BUT AL T LTV EL T,

5.25.4. eachproc
eachproc IRFEIL, WA 7 w25 AR E L T FEIT T HHEEETT, FEEINZYAR
DEFZDOTav AR FNAERSIVET, eachproc THEMINIZ-ET 0B ANK T4
A, FQ:U\HjLﬁ_ cachproc W FEIZHIFEHIN R, &7 0 ADFEREBEINLET,
eachproc WFEILLA FO X740 T9,

<eachproc (EFRZEH FHRIYAN) WHIFEATT HukeE

{eachproc FERAE (BHRLE BEHRIAN WHIEITITDHRGE .o

WREFEIE, HRIANDOPOEFZ T LIZRRDENS T a v TR ESNET, i
ESNDHEHRIL, WA EITTH05E] T AT EDMBEEZYIV 4T DD 2 %

D

FEREBDPEESITCODIGAITIE, I FEIT T 2185 | O SO RFEDE —5 15K
ERERELTRLET, &7 2B ANGIRSIRE RIE, R T v R EIC AR
TRESNET,

FEREHDPEESN TORWEAITIE, o AR B2 L £ A, 72771

FOHEETHET B ADKK T % eachproc b eEIIF D2 LT ET,

U TZT AR Ty F G/ T o0~ LET,

<fib 0 0>;
fib 1 1>;
<{fib #iresult #n>
<#nl=#n-1>
<Hn2=#n-2>
{Hresult = <fib _ #n1>+<fib _ #n2>>;
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?<eachproc (#i (7 8 12 14 11 10 6)) <fib #r #i> ::sys <writenl #i #r>>;
?<eachproc #iresult (#i (7 8 12 14 11 10 6)) <fib #r #i> ::sys <writenl #i t#r>>;

TRty FKE T, 8, 12, 14, 11, 10, 6 DZNLIUTK LT, WINTEITLE T, KH
D247 eachproc IRFED FEFT T,

BBEDDH2AT BIE, B ROEIRE TRV, FERERE R E LWtk TF,

B e OATIE, R OENL ATV, #result (ZHEROVANKEMSNET,
FATRERIILL T T,

$ descartes eachproc.car
713
821
12 144
1189
10 55
68
14 377
result ——
<eachproc (Undef6 (7 8 12 14 11 10 6)) <fib Undef7 Undef6> ::sys <writenl
Undef6 Undef7>>
—— true
713
821
1189
12 144
10 55
68
14 377
result ——
<eachproc (13 21 144 377 89 55 8) (Undef9 (7 8 12 14 11 10 6)) <fib Undef10
Undef9> ::sys <writenl Undef9 Undef10>>

— true

WHNZETESINTWDT8 EITIRFBIRRFEIZ /2> TV ET 3,
5.25.5. firstnewproc
firstnewproc IRGFEIL., WHI7 o 25 A2 5 €L QIS T T DEERE T, FEE S8
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DO ANWHNZ ARSI ET, firstnewproc THERRINZ7 2 EBRADIBH— 203K
T35, ZOREFRERENIL, FEOVH L7= firstnewproc iR HIFHI RV E5, AN
T LU O T e 2D FATIZ T N THEEET,

CEINE SN 5Tl v N 15 gl =z SD PIN e sl -V A @ - e - Sy A INS S & [
15 %ﬂf:#%fi FPRRSIVET,

firstnewproc I FEILLL FOXH 7040 T9,

{firstnewproc (7' BEATHEH ot 2E) WHIEITTHIRFE .0
firstnewproc (REvREFEH TavABZ SHHE ot A% S KVE)
A FEATTDRFE ...

{firstnewproc #& KB (AT ZEH a2 H) WHIETT LR

{firstnewproc ﬁ‘t%wi’f{ (7013‘127(%%232@ Tt AR SO HE Tt 2%
FREOME) AT SR

TREAF AT, TR AT LR AR ERRESNET, A%
ik, NEFIEST T 23058 T v AT O Y0 /3T HDfE 2 £,
FERERDEESINTODIGE IR, NEFIET T 2185 | D SEBEORFED H — 514K
%%%kb’(i@b&?‘ KT ZEDOTELEIL, TRADHTT, LSOV ANEDE
DRSNS EITIE, VEIZOL L TRIESNDZ TRV LT,
£ 7 AD ELéW_F% I, AT e 2B BN T AL L TROESIVET,
newproc I FEEIX IR VAR TN ST HEELTEE N,
%%%2@&%»? ESNTORWEAITIE, Pt AONEE B2 L EE A,
5.25.6. firsteachproc
firsteachproc WRFEIE, W A7 B AHAEFEE L CIEHISE T T AHEE T, FEESzY
ARNDBEZOT v AN HN AR SILET, Firsteachproc “@iﬁ}iéﬂf:7"mt%@5
LMWK T TDHE, ZOFEREZFIL ., FFOVH LT= firsteachproc IRGEIZHIEINRED F
T BANTHE T LIS DO T u bt ADO E T IZ T N TS E £,
PEINE SN 5Tl v N S 15 gl =z SD PIN e el RV A @ - e - Sy A INS S & [
/E'Ei’bf\_ft%f\_ RS IVET,
Firsteachproc iRFEIZLL T D X574 30T,

m

{firsteachproc (EHR A BEHRIAN WHIFEITITHIRGE

{firsteachproc &R (EHREH ERVAN WH|IFEITTLHd5E >
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BREHIL, BRIANDOHROERT LIZHe DN A 7 a e R TR ESNET . |
ESNDHEFIL, WA FEITTHIREE | TT AT LD LBEEE /31T 5D Jﬁxi
D
T RAERDIEESITODIGAEITIE, NEFIFEAT T HIREE | D IIHDIRFED HE — 5|5k
%%%ST%}:LT&@L&% KT ZEDOTEHMEIE, TRADHTT, ZNLSOVANEDfE
DRSNS EITIE, RVEIZOLL TRIESNDZEIZRV LT,

# a2 ELéW_F% I REREKIC T AF FIEICT hALL CRESTET,
Eachproc #RFEEITHE/RY  UANTIZZAAWNWZ EIZZHEHELIESV,
ﬁ%%i&%)%ﬁénﬂ\m\iﬂ/\z 1, e RO B R A B L EE A,

5.25.7. THNVNEREOWHLEE T 07 F3 7 D=3
fF72 nop iR FH
nop WaEI, 51 \—{Tﬁliﬁ‘nfl/\’C%){7%)Lf£b\LEDT *9“ SCEMNC Y Ry I AT
—ZR DI A EBRE BIBUTSIFH, VAR, R, RGBS ED TN T,
il LEH A,
WIZFEITIX true THREILET,

<nop ~>

DX UIRWIREEDS, 7 VNS RE CWHNLERZ T DI E THEFD T,
EDINEINENHE | EFRETOHTHB LI~ /L F a7 e DR R EUT 2K
F IO LAEF| 72D T,

Bl 21X newproc WRFE T, WAINIRFELZFATUM REZEOLGE . BANCFATIN2R
Eﬁm%—?zli&@ﬁ?ﬁlkéﬂiﬁ“ Ll # A LI DR FED 5 — 5 B F AL B
ZAT ST AE R 2R E T DDIEFEFRITIRF RN LD T,

<newproc #fEHRZAEE (#i 1 10) GRFE1 #2550 1> GbFE 2 #2855 2>>
BRI #85L OESFERELU T MR BICE ESNET A, EBEICIE, RFE 1%
EITLIRGE 2 %:%ﬁuz@% \ZHEER 2 DIEZEIRLT-WIGEIT ilofbiwiﬂ”
ZDOXHREAITIL., nop IWFEA A 2 1R IR TEDTLLD,

<newproc #fi A% (#i 1 10) <nop #Z5%K 2> <abFE1 #2855k 1> GlivGE 2 #2855k 2>>

<nop BB O Z e IDIREEE T AL T #5882 DENFERLLTRVET, nop ilEE
TP L THB A TLARND T — =~ NIIHVFE A, #8521, dhFE 1 &
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WEE 2 NFEATSNI B DENRESNET,

ZOEINT, nop WFEEMED LA T R ADRDEEAEEDOMEIC AIEICRHRETHIEN
TELIDNTRVET,

for, foreach WRFEE D BILRY

for WREEIZ, 5IERDBFEAZFEE BRI L FEITLUE T, MECE R THELLD,

L

WREE. >

<for (ZH FATIEIED) Wk
<for (%L FIHME Fef&fiE) iREE...

for RS (BE FATEED WbFE..>

for RS (B8 FIHIME Fofé i) WFE..>

newproc ¥ sEDE L EZE LD TT,

<newproc (AR SLEH a2 WHIETTHIR

<newproc (Tt AF 5L o AE S HHIE 7E‘EX% f&mé‘) WREE
<newproc i KA (T AEFSEE T2 ) WAHIFEITT LR
<newproc i RAEK (FrvAEGEL T AE SHIHIE 7utx§ﬁ—,\;m@ ik

R L

v

FEix. for WFEE newproc IWRFEIL, ZEIH LTV ET,
EHHG., GIBORFEEBIRLFATLE T, RRD0DI, for iREHIT, //7/1/:!7T?a
TEINTIEHZBICFEITSNAZETT, newproc IREEIL, FEESN/ZIREEIL TR CTHEITE
AET D MEARFENCIEINCFEITINE T, DED, b KERIEWIT, ﬂﬁﬁﬂ I~ vTFa
T TCEATTHDLROD D REILRENTHY , B IX R CAEZ T T 5D T,
”7??‘2:3 2705 E%ﬁfotf]%é.\% 2 NF AT ELTTIEA— =~y RPN RELADTED
BT, for BFEEZHWET,
i&@‘?/l/?‘377§:1§f0/7\7‘A’C/\7j‘“—‘7/2%7k&)59@ ZI%. newproc IREE
FAWTZIEI D ENT T, LAl newproc IRFETIL, 713‘[27(78%}321/73? R E AR
7o EDA—/"—=~yRBHY | I EVITIEH /R LERA 5 B D R FEDILELL T H L=
DEENZENHDHTLED,
ELLEMIDNR RN, 707 TR IR RREZ B L TRODLRETLE
%o
foreach iR5E&E eachproc IREES [FIARD BIR T,
A R CAHAELED,

<eachproc (EHEEE HEHRIUAN RFE ..
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<eachproc FERAH (BHREH EHRIALN WhFE ..

foreach (ZZ4k VAR) WRFE..>
{foreach #EREEL (Z# VAL WkFE...>

i‘ﬂ‘ﬁf?bfb\é’k?ﬁ"f})é&%b\iﬁ‘o foreach ZRFEIF VT /VITIRIZFEITS H,
eachproc IR FEIZIFFNNER RN FEITSNDIENENTT,

EESIeR ﬁrstnewproc IR FEIT L firstfor R §E 23 %S L, firsteachproc i 35 (2 1
firstforeach IRFEAS I L E T,

firstnewproc (FRE AT LR o2 H) WHIEITTHREE .
{firstnewproc (7t AR SAEH Tt AE SHHE T o AEFSKE) KEE D
{firstnewproc 5B (Futv AR S L a2 WHIETTAHEEE D
firstnewproc §E R (Fob A BEH Tub AR BOHE S oA BKY
) W5 ..

<firstfor (% FATHEIED WFE...>

<firstfor (2% FIHIE A& fE) REE...

<firstfor MR (ZBE FETHE) HKFE.D
<firstfor #if R (ZBE YIHIE HAE) BFE..>

{firsteachproc (BEHR A BEHRIALN WHIFEITITHIRGE
<firsteachproc fif ¥ (BEHREE ERVAN WH|IFEITTHbEE ..o

P

firstforeach (Z84% VAR REE...>
{firstforeach #&F25% (%% VAR iRFE..>
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6

EAT AN

6.1

YARD B ANALER
YARDIBINLEE I TH 7T 0T LBV ET,
<append & VAR UAK 22O TCIARIZVAR2ZBIILI-fERAEZ IR ELE
7,

<append #X () #X>; // OlZtx ZBINd BL4x 12725
<append (#A : #7) (#A : #X) #Y>  // UARNIDBHA ZBROZUAROBANALER
<append #Z #X #Y>;

? <append #x (a b ¢) (d e D)>; //(@abec) 12 (def) ZBINTHE
result —
(Cappend (abcdef)(abe)(de>) // FEHRITE 514 (abcde HERE

—— true

WIBEDVARNEFFOND ATIDVAN EVAR2Z RO DHZEH TED, EEDRIEEMENH
HDT, il RN TP AL findall WREEZFED,

? <findall <append (a b ¢) #x #y> ::sys<writenl #x #y>>;

0@bc)

(a) (b c)

(ab) (c)

(abe)0

result —

(<findall <append (a b ¢) Undef48 Undef49> <obj sys <writenl Undef48 Undef49>>>)

—— true
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6.2 —27UyROARRE
2=V RO A FRIEE R RAKEE RODHT 07T LEAEVET,
<ged & BH1 B OB TR LB DR KARBAEZ IR ELET,
=7y ROARRIECHONTE, FEL WWW _ETERLTTZS0Y,

{ged #x #x 035 // #x & 0 DRARBKIEIT, #x THD,

<{gcd #x #a #b>

{compare #a >= #b> // #a DIFHIMMRKEWGE
{He = #a % #b> // let EWESNLTND
{ged #x #b #He> // KEFIF

>

{gcd #x #a #b>
<#e = #b % #a> // #b DIFHIPRKENGH
{ged #x Ha #c> // KEFIF

>

?<ged #x 511639100 258028360>;
result —
(<ged 20 511639100 258028360>)

—— true
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6.3

TARF T
TART T HERDDHT 0T TLTT,
fib & ATED
ANJ1¥ _xfmﬁ“é74f7“/%¢:ﬁ%/¢ ICERELET,
TART Y FHIZOWTIE, FESL WWW _ETHHLTIIZEN,
ZoTar T AORHEIT, fz_ W ORI ZAT oo R EF vy 2D rmrs s
MMTBMLTWKZETT, HHAETHIEF vy U2l FAMRNBIE X T, KO REe%k
DFtEEEIRILTHIENTEET,

<fib 0 0; /] 0 DGE

<fib 1 1>; // 1 OEE

<fib #result #n> // BE DR R
{#nl=#n-1>
{#n2=#n-2>

Hresult = <fib #nnl #n1>+<fib #nn2 #n2>> // ﬁ‘%%ﬁi&ﬂ?@“.’jﬂb
::sys <setarray fib #result #n> /] FEREX vy alTEEA

< #x 30>;
result —
(<fib 832040 30>)

—— true

42



6.4 htmlOE Rk

html7 7 ANV E BT D57 0T TLTY,
TUT L= DI TED T AN ERE L, EOH ORI Al iR THLD A
I, BABORFEL L CHEITT DL, HRIOhtmIZ 7 ALV E RSN E T,

<html #html #title #body> // ~vF
<func #html // func BEURRE, ZhED FO5IER T 7L —h
// #title tttbody NEZHAZ HILD,
(
"<CHTML>
<HEAD>
<TITLE>” #title “</TITLE>
<{/HEAD>
<BODY>
test html <BR>”
tbody "<BR>”
::sys<random _ >
” </BODY>
</HTML>”
>

?<html #h “Hello World”  ”This program is test.”> ::sys <writenl #h>; // 1T

LU R T
(<HTML>
<HEAD>
{TITLE> Hello World </TITLE>
<{/HEAD>
<BODY>
test html <BR> This program is test. <BR> 693663189 </BODY>
</HTML>)
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6.5  quick sort
quick sort 7IVAVALEAFNIARNDO P DERELY — 570/ T L /EDET,

<append #X () #X>;
<append (A : #7) (H#A : #X) #Y>
<append #Z #X #Y>;

<gsort () O>; // 0% —RL7-5E 84130
{gsort #sortedlist (#x : #list) >
{gsplit #x #list #11 #12> // Hlist Z #x JO/PNIWODPREVINT
// #1812 (250105
{gsort #sl #11 > // 8l & —hk
{gsort #s2 #12 > // B2 & —k
<append #sortedlist #sl (#x : #s2) > // FEFREFEE TS
<gsplit 0 0 0>;
<qgsplit #x (#y : #list) (#y : #11) #12> // #y Hix LW/ ST udsll (2 ARnb
{compare #y <= #x>
qsplit #x #list #11 #12>;  // KEMW
{qsplit #x (#y : #list) #11 (#y : #12)> // #y DSx TV RZOOTH2 IZAND
qsplit #x #list #11 #12>;  // KEMW

?{gsort ##s (111237120-11094856)>;
result —

(gsort (-10123456789101112) (111237120-11094856)>)

—— true
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