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15-17 %E/1] 3 4~ Common Lisp HYSEERI . M5 T 2RI PHIR DAL — AU
HHERLIREIE, 5950 HTML RS, 5 AN o T e R PR i A 5 i

= o

ARG B 5 4 ANk, XA SR NAZG T A A A B A-D R T
— AU A TR RS, 58 4~ Common Lisp #ERFHITEFERS, — % ANSI Common
Lisp F1ZHi ¥ Lisp & 5 FIX IS4, LLA—/MadEFT T ANSI Common Lisp [12%F
g

ARAEEAE T W 7. R ads—Suil], S EH, - SHOMUA,

ansicom m on-lisp.readthedocs.org/en/latest/zhCN prefacecn.htm 1 1/4



DS — S8 AR I AN IE SRR AN IE o SV EAE SO — AN R s, RIZXFE: o
PR T/l o SEAE RAWIE T, B SO AT 5 RSB s 457

A

AR

BARAR A1 ANSICommon Lisp , {H A H 4 o] LLEEATART ki A ) Common
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ANz AR R E . BARE ARG AL AR R 2D TR AR = 2 Lisp
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LR 4G 138 T Henley 1 249 (A UL 25 .

PAEH B = XA — A=A ER R /4L Skona Brittain, John Foderaro, Nick
Levine, Peter Norvig fil Dave Touretzky » A5 JLT-Fr B 20 #815 28 T e 100 W.
John Foderaro (L R HE T A4 5.7 75—,

HAN—E NGB B T AP TR, Ef1iE: Ken Anderson, Tom Cheatham, Richard
Fateman, Steve Hain, Barry Margolin, Waldo Pacheco, Wheeler Ruml fI Stuart Russell.

ansicom m on-lisp.readthedocs.org/en/latest/zhCN prefacecn.htm 1 2 /4


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/notes-cn.html#viii-notes-viii
http://www.eecs.harvard.edu/onlisp/
ftp://ftp.eecs.harvard.edu/pub/onlisp/
mailto:pg%40eecs.harvard.edu
http://www.paulgraham.com/onlisp.html

MBI, Ken Anderson Fi1 Wheeler Ruml 451 T 1R 218 2 A5 W& I

TAER B Cheatham #9%, F) 120U, MM, ZSIREEME T 405 XA P — LB 1)k
Jiti . A EE R Aiken 5256 = 1 A B Tony Hartman, Dave Mazieres, Janusz Juda,
Harry Bochner 1 Joanne Klys.

BARH @R XA P A Alan Apt — 2 T, X484 Prentice Hall T-/E#) A -1:: Alan,
Mona, Pompili Shirley McGuire Al Shirley Michaels, 5 /417 TAFIRAR = 2%

AT H Leslie Lamport 511 LaTeX #A7HERR . LaTeX &7E Donald Knuth 4x 5 1) TeX [1) 3
il -, Jn7T L.A.Carr, Van Jacobson #il Guy Steele fIT4n5 ) 7% 58 1. 15 188 &
John Vlissides #i! Scott Stanton 25 1) Idraw5e /& 1. FEAT i 1% 2 1 Tim Theisen 5 1)
Ghostview 5211, Ghostview &4 L. Peter Deutsch [f] Ghostscript Gl 2 [¥] .

BB T BRI HAb V2 N, 45: Henry Baker, Kim Barrett, Ingrid Bassett, Trevor
Blackwell, Paul Becker, Gary Bisbee, Frank Deutschmann, Frances Dickey, Rich#1Scott
Draves, Bill Dubuque, Dan Friedman, Jenny Graham, Alice Hartley, David Hendler, Mike
Hewett, Glenn Holloway, Brad Karp, Sonya Keene, Ross Knights, Mutsumi Komuro, Steffi
Kutzia, David Kuznick, Madi Lord, Julie Mallozzi, Paul McNamee, Dave Moon, Howard
Mullings, Mark Nitzberg, Nancy Parmet 11 % A\, Robert Penny, Mike Plusch, Cheryl
Sacks, Hazem Sayed, Shannon Spires, Lou Steinberg, Paul Stoddard, John Stone, Guy
Steele, Steve Strassmann, Jim Veitch, Dave Watkins, Idelle and Julian Weber, the
Weickers, Dave Yost 1 Alan Yuille.
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ARV — R, GRS T TEEZHE —TIER. NPT EEE L )5 Bl
LAY (EREEHUN R H MO E DA B R ER. TR, ]
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Chapter 1 {41 (Introduction)

242 (John McCarthy 1927-2011 R.L.P.) FlAih )24 4:F 1958 4 & FF Lisp IR SEIR
TAE. Lisp 24k FORTRAN Z J&, e HEh ERFEAES . A SEEAT R,
EAEETR PSS BRI B AT . % Lisp FIFERS RS URiR, A XEMARTIE Lisp 5 A
Al o

Lisp 55 ARAN AR50 Jt DU e vt RS B CLREAk . IRAEN Lisp & SUBM Y Lisp 4
o OB RS AT CUni D SRR Bt AL S A DX LS F B AE Lisp 2
WA GRS Lisp B EY DNA —HE, XFEIE 5 A S .

1.1 1) L E (New Tools)

WAt aE Lisp? I ek ARaEM LS e iE S MBS, . Wl RS — ek
BRENF 0 S, A Lisp Al C Z2EAZH:

1

2 (defun sum (n) int sum(int n) {
3 (let ((s 0)) int i, s =0
4 (dotimes (i n s) for(i =0

5 (incf s 1)))) s += 1

6 return(s)

7 }

DR PR RO R ] B 0, ISAAT AT SR 2, BRRARS —AEL A—
Bon, RIFHE n 5 AZE (argument)AH T 8 %5

(defun addn (n)
# (lambda (x)
(+ x n)))

B~ W DN

ECIES T addn EASZHL? PRARAS AN H k.

TRATRES AR, HESREMOX A A, ? BEE & BURAEMCE N I8 IR IS . IR1G4T XS
REAFEFPE S, MR E M BHER SR, in HARAS 2R BT AN BEH A 1) 2R P4 J2 AR N XEFR) o
NI g AN — H] Baisc — BAFITEG I, ROV RIRAANFEG XK. i
HI Basic 7E/8% . A BN S RIETIL,  Pr ATRE 2 e e ?

W RARANGNIE 1735 1440 [Lexical Closure | (& addn [R5a61), #H{54k, Lisp i —
BT E . AR AR BT KB () Common Lisp Fw A F 2 AL i . 78 112 TURT,
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RE O FFEEHE .

PRAGEIE R — AN BAHEN R S AR RS L o 5D EA AR Lisp %7
&, Lisp B2/ M Lisp MRSk Em . KRR LS 2 SRPIIREF . AT
H) R EIZA? 3b — eAIeE, ARy Rl —BEAMHE. S22 173 TR
FTUHCEHACKZE T .

11T % WEULIEATIIZI, Lisp &AL X REEF vt 2 Bo WERIK T fif 1A
W, WVPRANZ I B2 . R4 789 T i Lisp A 518N AMEAE . (HXARTZZ
T X ANEERR A, MAE7 5 R A Y IR T IX A

R SR P A H T A RO TR 17 SRS . RS IS H
PR URESIEBIAE CH+ iR EGAAT 0, AUERAT LK) C++ FEY 53] Basic g2 i
Pl R EMEEE LA, WMRBATEE N A X . 45 Basic X 1
i CH++ i 22 NEBIR B, ZRINALKH C++ F/F i niE—LLH] Basic ANl fE
RIEHRIEAR . [FIFEHL, 223] Lisp MR — T TN 5 — & Bk g8 (¥ ) H 2
PN IR IRr

1.2 H1 ¥ H K (New Techniques)
Wb iR 2R, Lisp 5 7RHTE S i AN RS b T H. . HE 22, Morshid, R

Lisp HIHrE Y — B3 WNAFE B (automatic memory management), 23 Z5AY (manifest
typing), Mt (closures), 5555 — &F—IiHE gt AR F Atk el . g5Aikdok, B4 T
ANy, AR BRI g AR R T 2 AT REI

Lisp #z vt n e Eilbfie A CMBAERT. X rTREM, 4 Lisp /2 AR L
Fe—FERI R B TR B o BT A Lisp ®iAS —> Lisp Ffr—FEfij . s b, &

MRS (AT . DR TYREES B 58 T bfEscik. MR Lisp i 5 Mife

I, ARAERNE NS SRR TR S . Rl N B, i b N A

JUP A IR, ST ARG & A QP ae i & h 32 a. R IIIREY, iR
ERRE RO B AR I E . Al TR ORI, TSR RN R, &
JFHAE E— RS . TeX RRAAHEMINENBEFZ —. AT UHAHEE S
H b B RE RS, H Lisp s A i b il A XM vE R T A .

W R BRI, E AR R S T R AR At . an RARAE B R R R Y R
W), ARRRRE R B B, XSSO A A R S . RO AT R i AR R R T
Lisp 4, fiifd Lisp e A sEi il i BRI EARTE 5 o = A 1980 4RI sl D R P34t
T Lisp YEN¥ B H B HiES: GNU Emacs , Autocad , #1 Interleaf .

EE N N T eS0T S RPN 2P i 2| RN e =R D AR R Qe REE 3 S RPN I I ENEE B G RN TP (U2
[7 Ay 2t AT PR 23 B R T T A G R 5 A O B X A 8 . LSS RS
—ANERMMNA, Angs s —NES, A NS IHERTE S LSRN AN
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NG PR SR e d B, LU IR W DAL NS S XA N 1 & — a4
PURE T8 5 S Al PR e 2

Lisp ibARAN RS i HR RHIREe, M H SRR, Lisp Fr il W AR 4L — Lisp 45 1 %
BRI, BRI S K2 . Bifg Frederick Brooks Frg i, 4w T (LA
(] = S TR P A o R A AN AR X A Bt () 5, 3t o] DAHEWT tH ) Lisp g {e
IRV D o X Fh A Lisp MIBhAHERUBCR 1= 75 Lisp 7, G -2 -0 24 40 2145
G RE G R

ErR A S a3 ST, REt AR UM T R BRI 5 e ARG PO Fik 17— Ff
M Lisp JHIGRIZuAY Jiik: 78 Lisp, ARAT LU PO 5 ARG U0 W SE e (K I 1, 51— st Rk
3R A it 2 g LM ALK, WD — S LU R D P 5 PR SE e (R RAR B B o 1 HL Lisp iR 4R
A LU 5y (K AR 187 b Bk Ak . 95— A5 B R f¥) Common Lisp F2/7 i, &L
ARG A I 18, BT AR I =i i 5 S R T/ FE DR

FRARIRAH 232 Lisp » XA R N SRS g5 A ] . Lisp 251 [ X
ZREFFBE? RANIEE S RREP RS ? Lisp AL RIR 19?7  IXEe Ryl a8 9
FEIR BRI I . B IR 2 2 SCPR ) Lisp #r(, Wid B 2 aliafr ik
P, XML S S bR I 2 K BT E i, 1A T BRI AR .

1.3 #1771 (New Approach)

AREWHIRZ AR HER Lisp BT, TR Mgk, EMIkER a1
Lisp A Al RESEI . X2 —FIRIEA RS WA Z 7. AT RIAETARIS Hom A, 2
JPiE ARG, Lisp Mg FE XA 1E 2 #T AR TH LRI -2R J5 =580 (plan-and-
implement)[fI#% 2, .

FEIHAE I, BRI AN B . FT 7700 SO RS W], iR FE P58 i
7. BRR EWPEORAET . AN, MBI NG R, i AORSEOUN . Shr EERE,
TR -8 i -5 B AR B A KA R

5k OS/360 13 H 43, Frederick Brooks JE 4 S RIX ML G IR, At dE 5 2R
IEE S

AT OS/360 I H AR PRI R AR NS T4 T, P andfEil, H T
ZINAE, RASEM T A LS, e EALE, HRIH AR A LA RRCAS
B, e HIE R LA,

X AR TR AR DI R L

IHAE Y ) U B 2 T AR R IE . FEIHA A, URIT I AR A A T A8k,
SCHLEA T AL ST AR L A U ) g B ity o 20 B i SEAE S AR IR T o T 0 LA
VIR T, FERPRIALASE SR (bug) 2 EOREE — Rl

&
iz
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RSB R PT BB  o BIR R B R R KA, AE A BANIAILEH,
PR A IEAE AN E BTAE SRR 8] o AT 5K IR 5 BRAF IO T A, Il eAS 25 Kt
BEAC. G FE WA n] LUSE 2R SEIR R, /DS SRl

MR JE — P B2 % B KUK TR bR . BOZ SR, TSE R AT S, 9K
THBRAG T RS, R TR AT R e Rt DU A SRR 32 2h . 3
LIAFREP IR

Lisp XM 1960 54— H A IXAN 7 it . AREE Lisp A ] LAn b pRadith 5 H Js Y, LA
PR AU LA B E R SEIL A ER,  MAE IH PR 2, AR BEA WIS 58 BUARS Ua i
PRAS AR BT IERR,  BROA URR BE PR R I e AT RO I A 2 R d. SR H
PR RS SR R, RIS HUUE R . MR — PR S e S, LRl

(W IEFREN AT TR 2E, R NSRRI G, BOVRIGRE PR T . iR —
ANEENWTFRIAEE, ARAT ARIRHMERN L B, AN D) dadl, dai, MK KR

Lisp XUtk o iX A BE 2 U e AR S5 R W RAR A, A IR R A et
PR L AU B AREAES o — DAL AR e A A A+ T 20 R 2 i Bl L o e i g4
I S AE R — R AR AT RERAE I . SR AN BERTR AN B R 3o JURH AR AR 1 sy
AT AR S AR ORSY o S5 R BB Tl ORI I, AR XU AT T ORI S . e A YRR
FEAR U R A B A B, ot m AR, SO T g MERIAT A 55

BRI RAN DAL 18 5 B8 75 Sy i 1o e 1 SE R HE A i 5 U A al . Janson 5

-

IR W EORE, SRR I AE AR nT LRI SE R S e KT . T
&, WBORRYM KRS, g ingt, (BT 2 Tt iRss g PiARs: m 2
A7, T R A L R A 1 5K TR B AS IR o

MO — BT, R W BURE— FESE N o (ELH i O PR A 25 ARG T SRR A4 22 ) —
KIERETERIR 2R

B IES A RIS o Frif o BUGE S i a0 %35 5 — B Lisp o IXAZ
UERRATITAT AR AE JLAE N B EE ] Lisp >RG5 . AR B3 i) i 45 A0 iR & — 2 5 it s i
F— TG RAESE M ZEARF.OWmAT, M HEERGHEERMH . RATAELIE EATIX
M Be. Lisp # K%, WS MIELETAM A w] P . [FIR, A Lisp i % 1) AR Bk
2 W L EE S . A B U FEIAES (interactive programming environment). 13
1| (garbage collection). 1Z4THAZER! (run-time typing), N5 H LA,

SRR TR BRI R RS o I RE /7 R Bl v R R RS JATTRT LU A
BP0 o e RO R AT IX AN ROR o SR A IR ST T e 2 i R s < I 3T SRS
IEAERE P BEVH A b A A
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1 comment

5 Stars

. Leave a message...

Discussion Community

"REFF BT AT DL SRAT A ROR IR 32 2

e A R ) R
. Reply . Share»
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12119 Chapter2 Lisp @ elcom e to Lisp) p ANSICom m on Lisp

Chapter 2 il >k 3| Lisp (Welcome to Lisp)

AF H R RIF i e . ARFELRI, R4 HE 3R 2% 1) Common Lisp 1R 44

o

2.1 J£3{ (Form)

PRATAZE tHgm S Lisp 1% 208, X2 THTHEESE, Boh Lisp 248 BE S
(interactive language). 1T Lisp Z g #B0&—NA8 B 2 Hi s MU A 02 (toplevel) . R AE
Ti 2% N\ Lisp #iA (expression), R )& R 44 B e T .

Lisp il % 23T El— 2R AT (prompt) &5 UFIK, ‘B IEEERRIIHA . 7% Common Lisp
PSR > AE R T ZPE R AT . FRATHA XA TS

] ) Lisp RIARZ —, &R WRIATESR ST A 1,

AV VY

RGSITHIERE, B 75— MR, SRR EAESA L2 A

FEIXAE O, FTENRE A AN EA R . — AN 1 BRZ % H SR 244 14
N B LS SRR SRAE I ZRIA N, VAR A 7o 2501k Ud, an R TARHE M
AN, FRATTE AN AL

I > (+23)
2 |5

ERIEA (+ 2 3) , + BROEERAVESRT, Eks 2 R 3 BRZ N 24K (arguments).

TEHE AT, BATSIRIEXEE 2 + 3, H7E Lisp T + BAERFSLEdrm, Jo51
IESE, A REH NSk 2 3) o BZATTFRIEX. —JFHT
REMAFIXME H RIE A U bE, (HIFSE BRI RIRILIE Lisp R IR T2 —

HPURAL, FAVREIE =ADEEE R, M RSERAMTES X + 5,

1 2 +3 +4

SRIMAE Lisp 1, FATHFER I — NS4
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(+ 2 3 4)

FHRAIH +, ERBENNSEL —AEL, —AMEA . BT RN TR R R,
£ Lisp 1, + ATLMERAERHH WS H, WA

(+)

(+ 2)

(+ 2 3)

(+234)

(+ 2 34 5)
4

S O 00 O O = WD+~
— N O VO VDNV OV

—_

UM BRAERT i LR A B H 25 BATH ZE S, RIS T iR M 45
R LR E . BIREA P WS, TS A EARRIE .

1 > ¢ 71 (42)
2 3
kU, (b)) B (MU ) -

F3—~ Lisp R/niERW T 2 B AR . B Lisp RiENE A& 1 X1 5
T (atom), ZEARGAEFE ST, HEANRSANREAXABMTIE (ists). LL N &L
Lisp #1A 3K :

1 2 +23 +234) (71 (-42)

BATREE R, Prafd Lisp FEP AR IXMIE A & C XFiE SAT R IRINEL: FHR
AR etk BBORRER ISR T P 2onik, S8R ST KRB 5
TFs B L RHE 5 B IT

£ Lisp H, BT H— RRIREOREIE P A S .«

2.2 >k {H (Evaluation)

N, IRAMETUR AL, AR5 Lisp Bon BT AEIX T L IAT TR A B AEE—
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Chapter2 Lisp @ elcom e to Lisp) o ANSICom m on Lisp
N ERAE TR WA ORAE A o
£ Lisp 1, + 52— AeREL R RIEA I (2 03) 2B .
2 Lisp % p& B HISRAEN, e MoX iy~ 2%

1. BB EHNEBARE. EXNMEIZE, 5 DSE B S RE, Pl
SHRNME 2 2 B 3
2. ZHUPEAE NCIERAERT i 44 1 BRI (BGOSR + pR%, k)5 .

IRAE S EAR G S R B0, BT BB, Brei (/0 7 1D (- 4 2) #OKME
IS T A PR R G O

1. Lisp & (= 7 1) KRE: 7 K(EHR 7, 1 RAEN 1, BNt it -, &

bl 6 .
2. Lisp %F (- 4 2) sRfH: 4Rk 4, 2RMEH 2, BAESERE -, &
vl 2

3. Bfi6 5 2 Wb NpREL /. RFI3

ANSEFTAT ) Common Lisp BEVEFRFAE BT, (H R /. 10 R E0H AR A X ke 1SR A
S BHNAEBATRKAL, R EA T B N RS, R P Lk R XN
Common Lisp R A& KN

Tip

R R

R ARG S Lisp ANREBMRMIAVE, BB —MERILE, AR50 /R 2] — Ry
fil b W34 (break loop) KTz o HHWIIEIAET TATL K IIFERS 61— LSRR BT R A0 i

A, Anik eI R S s REUR A ane] AR BT A TR gk H o dn e 3 [P T J2 e T4k B A 1)
Common Lisp SZ8l. 7EX /MBI SZELERE T, i :abort Bk

> (/ 10)
Error: Division by zero
Options: :abort, :backtrace
>> :abort
>

BfsRA 75 T Lisp FRFFII(TBRES, JF4r i — 280 WA RG] 1

—/NANIESF Common Lisp SRAGHU I EAERT & quote o X quote & —MRERERAERF, =
KA EH AR SRAE AR o FT XA . A A A X quote BAERT R — 15
B, B HIR

1 > (quote (+ 3 5))
2 (+ 3 5)
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h T J7EE N, Common Lisp & X~ 7EH quote M5 . YRAT CLLEARAT 2638 0 HT G F—A
CRRI S quote [FIFEIIRIR

1 > 7 (+ 3 5)
2 (+ 3 5)

S " AT A quote FRIEFHEH W

Lisp $24ft quote /Fh— BRI RIERPORMM T e BT MRN AT 2 TP RTIRAT
e

2.3 % #% (Data)

Lisp $& 4t 1 JrA7 JeA 170 FoAh 18 5 R S0 Bl 28, M — S8 TLAMTE S T2 . H—1
TATC LA RIS AL (integer), B —RINKIEFREIR: 256 o J3—Fh TG
R R AL A (string), B — RIIBG S ORI TR “ora et
labora” [3] . 57 HHAIEXT H & KAEM .

[3] &l 3, mlaAmE ST,

PRANTE 5 BATTAE N T 55 BT AN 2 Lisp 2 88255 (symbol) 5 4114 (lists), £ ‘5 42 5
] (words). LRIREAHN, WH NP KNS:

1 > " Artichoke
2 ARTICHOKE

i GEED A A SR, PRSI — A5, RN AIzE& EBDIEE” 51THE.

FIR M SO ZEANEZ AN TCHE KK TR . TR W URAEM IR, WihsIR. IR
SIMIZE, A Lisp 23 LUYIZ R A~ R 20 -

> 7 (my 3 "Sons”)

(MY 3 SONS)

> 7 (the list (a b c¢) has 3 elements)
(THE LIST (A B C) HAS 3 ELEMENTS)

S W DN

FERE LIS R THEEARIE, DU 1 RE AR

PRV Tist RBIESIZR . BN Tist &L ENSHSEoRE. XRBENE
ANMERREL List R, WA+ sRBUR Bl
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1 > (list 'my (+ 2 1) ”“Sons”)
2 | (MY 3 “Sons”)

TATIAER BIGUE Lisp s BRI — M)y LispHIRE P HIZIRK IR « WS
RIDUHE S A BE VIR AR Lisp Koot — MM TR, X B NAZREEIRGE M. XK
Lisp FEfP ] LS Lisp fUi%. Lisp R/ oifie OF Ha®) Slifeh B D ERF IR

B 10 BIATA ARG EXFEE, (BAEDAE T IRFIRAEIL R R AR EER, M
AERCEAN R XWHE AT ATATHE quote o WIER—DIIRPG T T, WISRAL LI
XN H S RSRAE; WEREA T I, IR AR, SRR F SR AE A
R A HIAE

I > (list " (+2 1) (+2 1))
2 ((+21) (3)

R —ASEYGIN T, AR A SEBATE I, R B0 A,
KM R 2T

7. Common Lisp "FAT IR VERR R MFIZR . VAT LU — X AR ARAE T AR P 355K
B, BT nil KRR PRI R ROk R R R R, (HE PR

nil :
1 >0
2 NIL
3 > nil
4 NIL

PRATESI ] ni 1 (HSHBICEE), oA nil 2% H 5 SRIEM

2.4 7K ¥ 1F (List Operations)

HIPREL cons KAIESIZR . WERAR NI —ASHOE AP, MR A4S 128 =S80
AR AN, R FaR IR — D IusoE e AR — NS

1 > (cons "a (b ¢ d))
2 | (ABCD)

FATAT AT B e HE AR R ERMER SR . B ATrE IR A st FO2—MEL
ANJCEME] nil Ly L
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1 > (cons “a (cons 'b nil))
2 (A B)

3 > (list a b)

4 (A B)

K AR U I FEAR KL car Ml edr o FIRE car ZH—ADICE, MAERN cdr &5

— M IURZEMITEILER:
1 > (car "(a b c))
2 A
3 > (cdr " (a b ¢))
4 (B ©)

PRATLAE car 5 edr R E ARG IR PR CR . MR FATREERATH =4 I0H,
FATa L

1 > (car (cdr (cdr " (a b c d))))
2 C

ANk, RAT LA SRR R thivd SARCEN[RIAE 1) 1 -

1 > (third " (a b ¢ d))
2 C

2.5 5 51 (Truth)

#£ Common Lisp ', %5 t 52 &oR 1T EREE. Mnil 4, o X E SRMEM. W
RBUGE AR, R 1istp RF] I

1 > (Iistp "(a b ¢))
2 T

AR EPIR [PHE T SRR R T B, ISR R AR O JI T X (predicate). 7
Common Lisp 1, FIWr= 4 75 Ll p 45

& 7 CommonLisp #, H nil, BIFRKEKIR. WRBINMES Listp FISEALEYIER,
MRAE nil

1 > (listp 27)
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Chapter2 Lisp @ elcom e to Lisp) p ANSICom m on Lisp

2 | NIL

K24 nil £ Common Lisp M EMAN A, WRSHGE —N2FK, WRE null R [H] 2T

o

1 > (null nil)
2 T

MR ZEGE 1, WERE not IR [A] IT

1 > (not nil)
2 T

null 5 not M2 —FER R .

7t Common Lisp 4, &ML E it o BlEHZ A — test £k, —
A then KIEXFI—A> else KA. #7 test FIKXBRME N 11, N then FIA M KA,
HIRFNXAME . 5 test KIAKX N B, N else FIRAMRAE, HaRPIXAME:

1 > (if (listp "(a b c))
9 (+ 1 2)

3 (+56))

4 3

5 > (if (listp 27)

6 (+ 1 2)

7 (+ 5 6))

8 11

B quote —FF, if RRFREAEAT . AR AR EOKRSEEL, R4 e BOR I S BUKIZ 24
SRAE, M0 i HFF 2 AT BJEAS I DS PoRIE.  if )G — IS EUEER
PR WERIRZISE, S Enil

1 > Gf (Qistp 27)
2 (+ 1 2))
3 | NIL

BHAR 0t 2 WA Rk, ATMAE nil BZR00, EIZRRTEE RS 1 .

1 > (Gf 271 2)
2 1
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WHIRAETT and A or 54513 (conditionals) &1 MWHHILZAETHH WS E, HEAX
REWS Y iR BHE R LA SHORAERAE. R ZSEEEE N 5 (BIAA nil ), B4
and IR A5 — NS HIIE:

1 > (and t (+ 1 2))
2 3

IR —AZEN B, AR SHEA PR . or Wtlitk, HEME—
AN L IS, U X 2 R T S HORAE .

XN BARTTRR LN o BRFIRIRAEAT—HF, 25 ] LSRR — M SRAE A o 555 Fe ke 1
WS SR B O

2.6 521 (Functions)

PRETLAH defun KE SCH RS BilFHEZ=A LS E. 4T, —HZH (alist
of parameters), MR EARN— D EZANKIERX . TATATRESIXFEE X third :

1 > (defun our—-third (x)
2 (car (cdr (cdr x))))
3 OUR-THIRD

B ANSEUH IR B BRI AL our—third o B ASE, — PR 0, BEHIEAR
Wtz H (parameter): x o XFEAEHI S 24T (placeholder) £ 5 M i Ae i, 978
BAUR THRAREIZE, WIXHN x , X2 E(parameter).

E X IE 4y, (car (cdr (edr x))) , BIFTIEARELEAK (the body of the function).
‘B VF Lisp B ATHE MR E R DE . B our—third R, RTIRAMEAZSEL
FENBEA] x, 2k [H] (car (cdr (cdr x))) :

1 > (our—third "(a b ¢ d))
2 C

AR OB AR, Bt 22 Sati i i 1. e Ems s, erssm
e LIX R (object) Ty AAf . R AT ARTT, AR —FHGIH . —DIIRNIM
Bl M, ARSI . — DRSS, ARSI R

PRAT LA R K SCRR ) SRR Lisp FIA5 e F &AM 1 A1 4 (FE A5 KT 3 -

1 > O+ 14) 3)
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R TR IO Sy A, AT LS e B, AR PR AR A5 KT 55 =4

> (defun sum-greater (x y z)
O (+xvy) 2)

SUM-GREATER

> (sum—greater 1 4 3)

T

Q1 = W DN —

Lisp AXFER. idRE (procedure) S R MUK DO . A T A Mgy (Fse b, mEce
WEMEER) o WRIREEIEIRIN 8z — 10 ek £ (main function), R LKA 4,
AEARAP-5 5E BEAE T W AR — A eR B XSRS A ARgm BRI, R AT DUERR R 70 e/
/NP AE IR

2.7 i%: )4 (Recursion)

B RRATE SRR G A TR R EA TR . B sum-greater WAL T + A1
o BECTLLAAMER K, BfEAC. B A CHsECE#E K (recursive).
Common Lisp A% member AR ZTT H—DFIRIICE . N HEE % ) R %L
I f AR -

1 > (defun our—member (obj 1lst)

2 (if (null 1st)

3 nil

4 (if (eql (car 1st) obj)

5) Ist

6 (our—-member obj (cdr 1st)))))
7 OUR-MEMBER

FIWra eql PIKE RIS EOE TN BAh, XA E W FTA R EATZ iral sl b
I 2 e s AT oL -

1 > (our-member 'b " (a b ¢))
2 (B0

3 > (our—member 'z ' (a b ¢))
4 NIL

N2 our-member [ 5E SO MRS R . O TSR obj AR IR Lst
R o1, Al
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1. EOR A Ist FIRBEFATIIR. WMRZEFIER, I obj — AL BRI
B, AR

2. W, F obj EIIRIE IR, ERIIKRK A .

3. ARHAY obj RINIRILREICEN, EARIIELN .

PRARE T B A BB A AR, SEE R B B RGE 2 7 B AR LA

AT, VT2 A V- el ZOR MEER AR . R0 20 ) B AR PRI ke %) bR 50f L T — AR [ B
Mo NATVER ) 140 bR B A A ALY o R IEHME 228 (parameters)—FEARIE; FELETAE
ZRGILE R Ba AEGERIIEG, BAEA— AN IREMIEE 2. R IRATH X R LG
MR LR R AL, R IHEE AAM T E T . LSBT DU TAERIRS A O? B L& ENiRf
T

BOF 2, ORI B R AR R, SR BRI T R
MawEAEHEE R, BRLAMNER. Z2O0KRU, ik D sEs, SR 82 B
N AR o WFFTSCHR IR AR AR R E2E -

1. WS — A SRR A
2. FHRFT AN OB IR
3. G SCEREE RN e v REA I SCiEk, BEAEAT .

XA RAR A S B, o EUER IR, RO S = A BT REAl A B A R
RLRE.

FIrEL, A3 our-member AR —FRMAIEA IR VU & R AE— DN VIRBINLES o T2 e AR
ey ARV AE— D FIRAIN . R IRATNIXA AR IERRE,  HS et IH 1
JEAEAFAET S

2.8 |1 Lisp (Reading Lisp)

E T REATE XK our-member LA S 4R, BRI RECE X RELL-E. \MET 45
F. WI*# Lisp INFRIXA S5 BEE). XWAE AR, EA MU
T XM NS A FTE W55 i B UL G ?

BRI, IATEIX M. Lisp #2/7 R A HER I 3 L SREY, MA LS. GiI7E

HREPR, AT SO g AR SR S % S AN UL . AT AN IR A, R

J& Lisp KRG AWK, #NIZAEMENFE S VLA (paren-matching). ZEXFlgmiRgsh, R4

A= ES I, iasts B SR —A . iSRRI i ds A RIS 5, AT,

AR e, OB XA TIRE, TRIRA AN AT Bed Lisp F2F7 [1]

[1] #Evi, TRA]LAA setsm kg H$55ULIC. 7 Emacs, M-x lisp-mode /&N F 14
Jiike

A T giteas, 5 ILECA R R, 1y HLECY Lisp gada M potis], BdEeferd
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AGEATEL D BIAT NARAE ] — FER SIBE,  ARnT DU IR L6545, i A Fok g e
P

AT 21 Lisp FR%, 2 LU Z XA our-member 1) E SCARME Y 13-

1 (defun our—-member (obj 1st) (if (null 1st) nil (if
2 (eql (car 1st) obj) 1st (our—member obj (cdr 1st)))))

B RGN, Al T o AR T LU R AR S T e e

1 defun our—-member (obj 1st)

2 if null Ist

3 nil

4 if eql (car lst) obj

5) Ist

6 our—-member obj (cdr 1st)

F b, X MRS RS Lisp R P SE vk SEURBIA IR, w] DUR] ] g s L8
A5 I fE

2.9 i N (Input and Output)

FIHAC b, TAICAAM TR ] 7 VO o XS SERSHIAC AR R U, XT38 2 AN
Ko FERX—77, FAREE JLAFar At 1 R 2

5 %34 ) Common Lisp i H BB format o EHEEZWAANANLL IS, A5
For, WA RAFIE, B oASEUE YR (String Template), 1 R 1S4,
TH S B N B B AR G 1) T BN 7R v2: (printed representation). R THI & — ™ HL 7R [ {41
5

1 | > (format t “"A plus A equals "A. "%” 2 3 (+ 2 3))
2 2 PLUS 3 EQUALS 5
3 NIL

FEREHT WA ARPLL A K. AT format EIHIRAY. S5 AT format pREN
BREE, B TR AT VORI — 4. lH R format X B AR WA,
IMAERE PSR AEH], r AIR B AN S 45 21

format IS —NZH « Lo gaX SIEs s % R RSZTZ. 6 -ASHE—
AR AR 7 . AERX TR L, B A ROR THOEARALE, i % Ron— N
7o IRECHFN AL B i T (1 2 H0E
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PRAER N B EUE read o A SHINY, EIERIGRE OE, BHENZE. N
B PoRfERA, JFIRPMEATSR A AR 04

1 (defun askem (string)

2 (format t “"A” string)
3 (read))
BHAT IR

1 > (askem “How old are you?”)
2 How old are you? 29
3 29

IAE read & HUKIZAFAERX R, HREBATLARPIIF CGEWED #ME%. Fi, AETH
IS IR 1, ARS8 NCLSEHENS, (HISCE SRR .

WAPRT read FFEENE N F R EMNMMA: read & DIEHEMN Lisp T4 (parser). A
BOEBEANTAF, R A E T RIREIEAT. EMITEEARIARRY, JfFRE™ A Lisp X5 .
e BIRH -, ERE A

askem [F5E LB, (HE R T 2B IE AR ABE L MR, ErRECEE
LA AR ARG BB EATTUAEBREENRIA. BN, bk
FPoRAR,  ARJA s el e — AN L

TEZ R AR5, FRATVRREPTIE A1 Lisp — RIA RIVERT I Lisp o« —ANEIEH 2
fi, —RIEAPORAE)E, AR APIRA M 72282 . A BATRE— A (+ 1 2) X
FRerr ) Lisp RIEFAKRME, B ERE- .. € RRE—AME. EHIATM fornat
I, EADGRBIE, IEETH TR, IR RIE

AEAVEE G BATRIEH R, A X2 A RIEX MR TER A BT . e
NRIBE, PR B IR EME, 2 AR IE A WE AT 1. WX EERIA T
BARWER, WREATEL SR Lisp, A AZE LN EATRAE.

2.10 A4z & (Variables)

let f&—/ M Y Common Lisp MEEERF 2 —, EiRSIN B R4S & (local
variable):

I > (et ((x 1) (v 2))
2 (+ x vy))
3 3
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—A let RIEXAWANSY . B— B2 —RANQIEHLREIIES, FMEAN
(variable expression) . i — R B HIR T A MR IAME. FRmE, 16
WE TR, x My, SN0 T PIGEME 1 A2 o IXEREILE let EARNE
o

— BB S G, 2 MNERERP L, eMKPsekE. EXA 74, HfA—
AR, T+ . Be— MNREXPIRMEER et IRIFME. LR E—NH let Jr
B, HEAAEPEMEN askem pREL:

(defun ask-number ()
(format t “Please enter a number. ”)
(let ((val (read)))
(if (numberp val)
val
(ask—number))))

S O v W DN —

XA TACH val RAEAF read PTIRFIINS SR . ROAEHIEZ QTARBIZ AR S, B
HOT LU SRS, FRRE IR . ARATRERS ) T, numberp & — DRI, I
WERANRSHR T

R E AT, AT, ask-number TAAIE AC. S5 R EIATT AN BFF

GRS EP VG NS
1 > (ask—number)
2 Please enter a number. a
3 | Please enter a number. (ho hum)
4 Please enter a number. 52
5 52

GIX AT C 4 F 1 H AR AR AR AR . e ER e B R SO P . I8 A 4
— AR {48 AR B (global variable), JEEATTH T H AT L. [2]

[2] EIERX 5L (lexical) 5k As B (special variable), (HIATHIEE /AN F A THEIXA
PRAJLLES defparameter fE N— D5 F—AME, KElE— e

1 > (defparameter *glob* 99)
2 *GLOB*

PRIXHE AR FEAEAR AR M 7R AT IAEI,  BR T AEAT 5 T A IR 44 7 1) X 3 AR o 2 is U
H TGRS B R, W RS A E a4, DR SETF I S AT WA 34T
B AR & n] DL fE “2-glob-AL” (star-glob-star).
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PR AT LA defconstant SKE X — AN i) & .

1 (defconstant limit (+ *glob* 1))

KRBT LS WM AT, DOV WA MR AT, e ARk
(error). WIRIRAER AR, BERE DA EEHE, M boundp -

1 > (boundp ’*glob*)
2 T

2.11 IR {H (Assignment)

7£ Common Lisp 1, il (I EEEST (@ssignment operator)e: setf o AT LLHE
K& A el B ey e A R

1 > (setf *globx 98)
2 98

3 > (let ((n 10))

4 (setf n 2)

5 n)

6 2

WH setf FIE—NSHE— DA 5 (symbol), HIXMFF 5 ALK REHZRENL T, B4
setf BB EIX N5 N /AL &

1 > (setf x (list "a 'b "¢))
2 (ABOC)

WU, WA, fRer PR al g )RR . A, —ckin, R
defparameter ‘mrUHLG G4 5728 & EL R o

IRAN AT AL ARG e setf RS, @n] LU P REA MRS 7

MG, R oASRAERAENZ R DS EPT5IH (refer) s :

> (setf (car x) 'n)
N

> X

(N B C)

= W Do
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setf (ISR —ANS LTl OB AEAT 51 H] 25 A7 B &K e T X FE B ER =% D
AR P BRI (“settable”). fRATALHAEAT (A0 BH S HE setr o —AIXH,
Rk s

1 (setf a b
c d
3 e f)

B[] AR PP R AN BB set £ BEL:

1 (setf a b)
2 (setf ¢ d)
3 (setf e f)

2.12 K/ H 92 (Functional Programming)

MR G AR R B S R R [P i TAEMRRY, MR IB AR, Eh2 Lisp M EiE=
(paradigm). K#BJ> Lisp [N B k& 2 0 T EATTHER EHE, A S e TR EIE- .

HHIKUL, BEL remove R —DRGH—ADFIZK, IFRE—DAFTZAXTGHBFIE:

1 > (setf Ist "(car at))
2 (CARAT

3 > (remove “a lst)

4 (CRT)

IAE LA THEBE renove WFIFFRSEE —MRI%2 BIAE AR AMIN . ORI EAT Bk
5,

1 > 1Ist
2 (CARAT

A RE M EMSIR BB ERIELE IR A J0? AE Lisp IBH IRIZ AWM, WM IIRAIESAL,
P NFELE R B, I secf AEHLRPIE. EBERITAEIIER x K a, AT AM:

1 (setf x (remove "a x))

MR R RV P o8 IR, ) T A AR 4 T RS R B,
BB EMT o 5 AT B SEIR A R S R ?
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SERAMNHBIENERARA TR R, BRI 2DI8:, IR U A I 2R A1 H
R AR Do AREE IR, Rt B 2%

PREC AR B R s 2 — 2, B RVFAS B 2L (interactive testing). 5 40 oA £04L 12
P HL, AR DL NMR S R W e R PR TR AR, AR ] AR & X ) IX %
SRE D, AR, B RZEN. SRS TP PR — AT, IR 152
RIS AR o T IX A RIS R AR A FRATT A — Rl I A XA o KL Tl S5 1, 1hFRAT
A — P v T 2.

2.13 % AL (Iteration)

A VENE L E L FNGI, HEEAEL SRS AR SR o FIEA K™
HM LR . XA R

(defun show-squares (start end)
(do ((i start (+1i 1)))
((> i end) ’done)
(format t 7"A A% i (x 1 1))))

= DN =

FIENIN start B end Z [A]FIHEELIRSF 7

1 > (show-squares 2 5)
2 2 1

3 39

4 4 16

5 5 25

6 DONE

XA do ZE & Common Lisp WA FIEMREAERF. IR let —FF, do W LAGEAR &, T
HE—NSHE P B RAS U . 8 DNERXADFIR TR T LUELL FTER

1 (variable initial update)

Hrh variable J&— AN, initial B! update BRiEI . AR B PIR T AN 1)
initial AE; B—U0ERH, EPK TN 1) update F{H. 7E show-squares H1, do H
QE T — R . R UIERT, 1 IRYE start ME, EZEMEAT, ERES
XN

BAMEL do MSHBET —AMEEZANRIEA. F—NRIEAHRMOER LS. 78
e, MRRRIARE O 1 end) o BTl FRESE R IENSMK PP RAE, HF
IERAE L, TR )a — MESHCUAE do PIIRIEME KR [A]. LA show-squares &2 [A] done
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do F ORI ZHA R TR I AR BN SAERRIARACH PRI a8 UUSE,
AR, AR AE, RE CRINRRIMO EARPORIE.

YE LA, PUR 2 ARCAS ) show-squares :

(format t 77A A %" i (x i 1))
(show—squares (+ i 1) end))))

1 (defun show-squares (i end)
2 (if O i end)

3 " done

4 (progn

5

6

FEIX PR ME—[RIFT AR PE 2 progn o ERZAEREHANRKIENX, WENKPRE, JFRM
wJa—MH.

N T R FRA DL, Common Lisp A7 5 fa] S RIAARIRAERT . 28R, 283 [T — MR
MICE, MRATRes i dolist o AR 2R [BIFI A L) o 4L

(defun our-length (Ist)
(let ((len 0))
(dolist (obj 1st)
(setf len (+ len 1)))
len))

Q1 = W DN —

XH dolist #RXMETEAMSEL (variable expression) , BRE—NHAREAMEAE.
FRSHOORM, AR S KA IR BT R ITREY . Kk Emrgsaul, X141
XK lst PRBRE—D obj, B len o 1R EIRMIIXAS BRI 135 VA FRAS 2 2

1 (defun our—length (lst)

2 (if (null 1st)

3 0

4 (+ (our—-length (cdr 1st)) 1)))

W E R, WREANFIRETE, EWKERE 0 HNEKENE cdr FIKEN—. -
JCASI) our—length LG T, R EAE REi# ) (tail-recursive) FE (A 13.2 1), &
IR AIB AT

2.14 15 4 %% ¥ 5 %1 (Functions as Objects)
PRELAE Lisp TEST S . F A B RIBFERAN - H T 5o R FRA T — A R £ 48 1%
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25 function , ESREAHIBEFIX S BR quote —FF, function & —MRERERAERT, B
PLBAIA TSI H (quote)'& IS4

> (function +)
#<Compiled-Function + 17BA4E>

X RAR B PR IR 3 A8 2 8 S Y () Common Lisp S28LHr, AIREMI R 5.

FIHAT A I, FAMBHE Lisp Won eI TS JAEMAEA], BERE FERN L. EAH
XS RREANEH] . — DN RS+, fENHIAT RS — BblasiE 5 4 (machine
language code). —> Common Lisp SEHLA] GELEFRATA & Fr = IR AR 7% (external
representation).

LA IATAT LA AEN quote M4EE, FRATATCLH # /B4 function M4EE

> # +
#<Compiled-Function + 17BA4E>

XA E R Z N TEH5]5 (sharp-quote).

AR G—#F, TATT HERBCAESH UGN . — DR B N SN R EGE apply
o EERR ARENASUNE, IFIREEEAEN BB AR NS HUN R -

> (apply #+ 7 (1 2 3))
6

> (+ 1 2 3)

6

S W DN

EH UEZAARE A NS, QeGP SHRIE:

1 > (apply ##+ 1 2 (3 4 5))
2 15

PREL funcall M —FEHIFHIG A S EAT ZR RS .

1 > (funcall #+ 1 2 3)
2 |6

4 4 lambda?

lambda KA H M) lambda A& —NEERF. EHENF 5.
ERIR Lisp A EBRH - 1NHB: REENTHIER KKK,
Rl HE A AR 5 B vk, REES NI R 2T NMFS lanbda o
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fE Common Lisp ", ART]LLH F13K 3R A & 2L,

EALE P BB A 2 7S O R s BOnt % . BRI AS T 75 22 lambda
T T A bR A ]

((x) (+ x 100))

A A&

(lambda (x) (+ x 100))

52 A A o

H Lisp BB RIS lambda , KRIFUE'E KL,
K1 Common Lisp A TEMEGMRE T lambda .

XA defun ZEIE A RBUT R EwA . HEBATEGLT, HERMNATE defun 2K
ESCAbATT . BRI Lisp X5 —HF, ATl LAEH 51 pR AL

FEEHBGIH AL BAMEH— R 0E0E, BEEHESIHARE, BAMEHFTER
lambda %ix:{ . —> lambda FRIAXZE—/ IR, BEFFS lambda , fEESHSIEK,
L— /Nl EA B N RIE BT ) EAA

NI lambda FRIEXAEK ML, TFRFIEATTRT 8 2L

1 (lambda (x v)
2 (+ x y))

IR (x y) RZHIR, HAEE L R B A

—> lambda FIEA A LA 2 e BREUR 447 VRl IR R 4 PR, lambda s AT L
& RO T2 — AN R,

I > ((Iambda (x) (+ x 100)) 1)
2 101

IM3E A lambda FRIAFATIHING - # , FA TR0 N e 4L

1 > (funcall # (lambda (x) (+ x 100))
2 1)

lambda R7VAERTTIE 3R Ah, 3 SeVFBATIE Y B 42 R 2
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2.15 257 (Types)

Lisp FHAES RIG IR BIRAL, ERZETH, WEEERME, MRS S AR
KA ReAlHE . 7 Common Lisp ., FHEA AR, MALEE. R AEGE—1

MG =, FREEMRRPRE . Xk B XA (manifest typing ). 17AS
T B R AR (S, RO AT AR & m] DA AT AT S R (R0 5

BEARM KA T E F IR (type declarations), 4 T R 1 JE AR ] GEAREL FH 2 ¢4, 25
AL 13.3 Fiditit.

Common Lisp HNERBA B T — L1 IR R M4 7 (a hierarchy of subtypes and
supertypes). — MR G A LKA 2GR, B 27 SRR i 1 19,
P& £1xnum , integer ,rational ,real , number catom fl t 7Y, (iﬁﬂﬁ%@ﬁﬁ{%?ﬁ 9 i)
Wo VR ¢ BPTARM ML (supertype). FTLAREAN X G © R,

BREL typep R — DX R —ANRAIRE, RIGHE R GoE IR E KT AR 0] 5

1 > (typep 27 ’integer)
2 T

MPATER] AN BRI, FdlI e el

2.16 Jiz 2 (Looking Forward)

AREARE Lisp (LM ARIT—MAELL S HRE S RIEZOT MBI T . Bk, RESH—
PRI ARIE DT A KRGkl o IXPEIRFET-HI3E, BIRE—Ff Lisp X5, MEA S 2
Lisp %%, feMFIZKEL7s. 1M Lisp A5 itie Lisp #2/7. JLPIrA IR E XIS N &
[¥) Lisp oA B ATAEAT X S o

ASHFH O AR IX LM BN K T iR Lisp M4 TIX A Z 3 SIS, 7EORaefd e
ZHT, PRIFAERT R LA EAT. Ak R/DE T E—F. EXEME Y, AR A

WZ AR (PIAE

Richard Gabriel £ I Br iR it C 25k S Unix 1UE 5 . AT LA Lisp /225
KG Lisp MHES . HIXEWFARREKISE. — DAL S E S M ME S5 55
Sel RN IE S, WA LR . B8 TG T RAMELEE 5 24+

R, PRIEHEE S E0E S SR E S WERRAR T @ Lisp e A, XML& 2
— NPT

Chapter 2 i1 4 (Summary)
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11.
12.
13.
14.
15.

16.

Chapter2 Lisp @ elcom e to Lisp) p ANSICom m on Lisp

. Lisp &M HAEF . MARAETRMA —RIEA, Lisp & e .
. Lisp FEfp ik s dl . —MRIEA LR R T, B iR IRE T2 A

SRR BT RNIEERE R o] AR H S5

. Common Lisp s 50 I (SREN: X SHONAEBARAE, R IEEATREE A

BAFTT R SRS quote BRAEATA H ORISR, BB P AR A 24

- BRTOPEMIBRISA, Lisp A5 55K, b Lisp B2 AR KE R, 1R

FUE H B TE I RET
AR GNRREE cons , BERIE—DYIK; car , EIRBIFIRIIZF —ITEHR,; M
cdr , "BRFEIEE—NIURZIERTA R,

. {E CommonLisp "', t /R F, 1Minil o H . EZEIEST, FAAN ]

FIZRPUARRLY B0 o AR FAFIUE if o and 55 or EARBIRIZAFR
Lisp =2 i s BT e U] LAR defun kg OBV eR £
AN A SRR ECEIE AR AN RN A EAN IR, AL

C FSANE R, U RERE DO AR P B2 n T Lisp FE7
10.

BRI VO PREUE read , BT T8 Lisp VA M as, LUK format , &
BE S RSOR ™ A

PR LA let RO BT ) EigAY &, H defparameter RKA)i&E 1A &
AEERAERTIE setf o B DS ETLLE N RIAEL

PR, B B AERIERT, J2 Lisp 33 4

FEARHIEAHRAERT 2 do o

YEJy—# Lisp X BB e 4. EATRT AR B S HuE N, JF T LLH lambda KA H0k
Lo

7t Lisp ', #UEARA, 1MARZHE,

Chapter 2 >] @i (Exercises)

1.

~N O Ol v~ W DN+~

o kb

g T HIFRIE AR R 4R

(a) (+ (=5 1) (+37))
(b) (list 1 (+ 2 3))
(¢) (if (listp 1) (+ 1 2) (+ 3 4))

(d) (list (and (listp 3) t) (+ 1 2))

g5 th 3 MR R (abe) ) cons Eik L .

il car 5 cdr, & XD, BIREIANFIERFZE I ICE.
B AR, AN SEL, RPN TP ORI .
KR K 742
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1 (a) (defun enigma (x)

2 (and (not (null x))

3 (or (null (car x))

4 (enigma (cdr x)))))
5

6 (b) (defun mystery (x y)

7 (if (null vy)

8 nil

9 (if (eql (car y) x)

10 0

11 (let ((z (mystery x (cdr v))))
12 (and z (+ z 1))))))

6. FHIERILI, xizflha, SEEMFEREIR?

(a) > (car (x (cdr " (a (b c) d))))
B

(b) > (x 13 (/ 1 0))
13

(¢) > (x # list 1 nil)
(1)

S O = W DN =

N

TUF SRR [P
- 45 PR AR IE AR B U AR -

oo

AR AN IEREEL JFTEN XA Z B H 1 s
LRI, IFRE a RS A BRI EL

T Qo

ST A A BRAERE, 2 AR, e MR NS EL, AT 4

9. —ALNIARE AL EIRFIZEERH AR ni ] SR AT T IR EUR PSR

A, BN AANGE AR TR AOBERAEMR IR, JFE8 Y IE B ARCA .

(a) (defun summit (lst)
(remove nil 1st)
(apply # + 1st))

(b) (defun summit (lst)
(let ((x (car lst)))
(if (null x)
(summit (cdr 1st))
(+ x (summit (cdr 1st))))))

O© 0 3 O O = W DN+~

11 comments

1 Star

_
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(apply #’list 1 nil)

胡余兵
(defun have-one-listp (x)
	   (if (null x)
	       nil
	       (if (listp (car x))
		   t
		 (have-one-lisp (cdr x)))))

胡余兵
(defun summit (1st)
	   (setf x (remove nil 1st))
	   (apply #'+ x))
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l N Leave a message...

Discusslion Community

4

l 1~7HXTU SACERINE . A setf [EE— A28, dEw USRI
Yo AERXMRTOLT, 2 ASEEPEEN 2 — NS5 (refer) by

REEG N HE NS DN EL WS T2
. Reply . Share»

2

(let ((n 10))
(setf n 2)
n)
2
X HL R gt A 44 TR
. Reply . Share»

2

M, ?‘Lﬂ:%i}ﬁ“*ﬂ]fﬁﬁ”}%, Wt 2R BRI DL, At
PAZIN N RIR T e (CANEISE S5O B R

PRAN AT AL AR B IR . A2 setf (28— D24, i@ v L — N RiEal. XAy
DN, BEAZHIMERSRA RS S E S (refer)El‘Jﬂﬁﬁ:

. Reply . Share»

2

T B RRAS (1 502

You can do more than just assign values to variables. The first argument
to setf can be an expression as well as a variable name. In such cases, the

value of the second argument is inserted in the place referred to by the first

. Reply . Share»

2

ST, &i?‘% “as well as a variable name ” /& “flla variable

name—FE" IR

. Reply . Share»

. This comment was deleted.
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juanfatas Mod
fixed, thanks!
. Reply . Share»

l iﬁ%% IRA] LB R A, i fir A3 43 . (HYE SO (source files) R, B
Hi 487 1] defparameter 23 ELIRLT .

BWIEANER]: common lisp BN A4 R, FERLSE LT il Re s AT R .
. Reply . Share»

ﬂ huangz

XHRIRARWIE, WU — T, "B I setf i T IRA WA, &
e HAd 3 AR ?
. Reply . Share»

2

Hsetfxf —AN A AR, WUR LRy FAR sl A W, Wsetfos g —A
ENLES
. Reply . Share»

huangz .
@ WAFAMME TE L, KRE R OEH SRR Qﬁ? XHE
P TR IR AN, JE RS SRR T

FTAEBE T T, DAER BN AL AT ARE AT LR T
https://github.com/acl-transla...

WA LR, WOk L] it .
. Reply . Share»

. This comment was deleted.

huangz
Cs, LR .  https://github.com/acl-transla...
. Reply . Share»
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Chapter 3 71|55 (Lists)

FIFe S Lisp MIFEAKIR L M2 —. (om0 Lisp J7 5 H, M 1EmE— 3R 4 Hy: “Lisp”
XA ]2 “LISt Processor” 45 . 1H Lisp A BHBIX M4 S5IRA T . Common
Lisp s& /N %5 5 WS AE 2 45 44 1) 38 H 1472 71 75 (general-purpose programming
language).

Lisp R T R IEH IENE T K Lisp 5 HE . fERWIRAR Lisp B2, RATAEAE IR £
YKo SR JGHINRAS, RA]RER B ERIE . RF e A 450 . AR TR AT LU 5 2R B
AR 2 FiG,  DLAAE H e AT R s — S04 1) Lisp ME2 .

3.1 7% (Conses)

1E 2.4 AN T cons , car, LI cdr , LA List BAFRE. cons ELIE TR S
5T, AN REEE B ANE WIS, FRZ N Cons X% . W& Lok, —4 Cons

T XHRE B2 car, L TANE cdr o

Cons ML T — NIRRT, KRR S . — Cons X% BIH—Xf 45
B, Al LUFR AT 2RI %, ALRE Cons Xt R A . B A B IATZ )G v LA cons KA
YR I RENE

BAVEEASACHIRAEEAE XS, ABEAN 0] BUXFERE Lo ARTIEERISIZR, #n] DLk
A — XA S N Ie R KRR U A 514 . Lisp JIRMAEL T IX & . K
AL Cons [ RIR AR oz, WM PR AIERILRI TR (A HE2
5 Cons 8 nil ). Lisp MG car [RERIIRIFE—AICE, MH cdr [RTHIFR
RIS PrAIE car VIR NS D ICEFESGE, 1 cdr SRR RITR
IR 3G o FIRA AR XSS, 2% Cons XA 7 SGEL K .

MIRAVARAE nil BT AR P,

1 > (setf x (cons “a nil))

2 ()
MIL
I
v
d

K 3.1 — P IuEmYIE
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FEEBI R A Cons Fréilk, UL 3.1. XFhaKIE Cons 7 X ik 1R ik (box
notation), X 4%E—4 Cons sl — M 7&oR, A car Ml cdr [1FEEH. 23ATH
H car 5 cdr I, 3RAMGEEEHE [ K]

> (car x)
A

> (cdr x)
NIL

B~ W DN

HEAT A Z LR IFIELN, FRA1442]—H Cons (a chain of conses):

1 > (setf y (list "a ’b '¢))
2 (AB O

PRSI 3.2 BUAEZEATVEGRISIRI cdr I, et AP ICEIIIE,

I FI l'-l MIL
v t v

K 3.2 =/ NJCEMIER

1 > (cdr y)
2 (B O

FE—PNEZADILENIIERT,  car FREHERBUGICER, 1 cdr IAREUGFIR N TR TZR
[

— IR AR 0 A ez, W — IR

1 > (setf z (list a (list 'b '¢) "d))
2 (A (BC) D)

MIXFFOUR AR, ERETHIE 3.3 Pras; B> Cons ] car fatt iR —FI%K:

1 > (car (cdr z))
2 (B0
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NIL

— I MIL

K 3.3 ik 513K

B PIASBAT TR i AR AT = u st RAA 2 JIRIS A e # WAL 2 — 1ok, &
XA FIRFR RS, MRy RN SIRFRZ -1 513K (flatlist).

WIRSHE > Cons X4, PR consp IR[IE . FrLAFRATAT LLXAEE X 1istp

1 (defun our-listp (x)
2 (or (null x) (consp x)))

R P ATAN e Cons STNZRIY, g —NJat T (atom), I atom AT ELUXFEE X

1 (defun our—-atom (x) (not (consp x)))

FEE, nil BRIk,

3.2 %5 A (Equality)

B IRORH ] cons I, Lisp < BCE BB A I TaEE . B LA IATTHIFIAE 1 2
HOAH cons IR, FAVSBIPAEUEF K —HE, (HIEE LD AR IR A

1 | > (eql (cons "a nil) (cons "a nil))
2 NIL

U SR P AT Ay U 1) PR A MR DGR, AR 7. Common Lisp $2{4 11X
P S — A FIWT: equal o M5 —J5 T eql HATEE RIS EBURA X LI A R [H] 5L,

> (setf x (cons "a nil))
(A)
> (eql x x)

1

3
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AL equal FHERISEETENH PEARFIN, R[]

1 > (equal x (cons “a nil))
2 T

XA 2 AE SR E R IR S AT R AR B DO SR AT R A RRCAS T BLKHE E

> (defun our-equal (x y)
(or (eql x vy)
(and (consp x)
(consp y)
(our—equal (car x) (car y))
(our—equal (cdr x) (cdr y)))))

S O v W DN —

XA E SCRARAE, WERIEAS x By 5 (eql ), MBAABATHAISE(equal ).
Bl IXANCAS K] our—equal B LLHAERF S 1512 (list of symbols), [l ANE413E (list).

3.3 i 4 Lisp % H $5% (Why Lisp Has No Pointers)

—ANEEf Lisp MRS 2 R RORBIAR R AN, SURPIRAICE H. W Cons X%
AR AT TR, ASRATIREHR AR AT

PRl BEAE I TE S s T B X F5 % (explicitly pointer). 7 Lisp, #RKIZZEA FX 4,
B R ER I RREE T . IRATCEAESIREG T IXE B AN . RIFER S R AR E
5 Lo 5Bk, s BRATTAR A AN AR B Rl R A R 91

1 > (setf x "(a b c))
2 (AB O

3 > (setf y x)

4 | (ABOQ)
x:

I -T I — - I NIL
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Kl 3.4 PR RO AR RN 1 2R

AL x EIGY v I, SRR AT AFH? AfEH S x ATRIA BB 5 1AM
R, M AMEHHRE . A v W AMARIEN,  Lisp ZHIKESRE, A2
®o (3.4 WA x 45 v ISR PSR I AR — AR 7y — MR R,

PN 2AT AR A E (e 1)

1 > (eql x vy)
2 T

Lisp #&ATFRET MR AR DU BE—AME, Sl FORUEARE — M iaEr. iRl MEZS AL
R IXAME AR S R, S TR X AME AR BT R EASARR

B, BUSAAAERIREH TR A AR,  Lisp IR[EFEEXAMEM TR EXHAEG T 4.
PRAT AN Z IO AR S B A R L

N T RSN, Lisp ATk FE—NITEMRIRTL, AR . 28F0RUL, ROh—A
N I NAE R, DT AR PR IR, A Lisp SEBLURT RESY HLARAL BRIZX AN/
A MAE TR EORACEE . (HIAE G0, FER? S8 ] DL AT AT 2R PU AT AT 5
BRARR P WA X A, AIRIRBEVS AT B 454, AP IUEATRALRT 5, A fh 4
AL

3.4 #3743 (Building Lists)

NIL

>0 ——
N T —
> 0 ——

y= ——» -1 —t NIL

K 3.5 il 4 R
PREL copy—list #52—MAIFR, RJFIRMIAIRIA BrifdIRATRERCR, Ei
FELEHTIN Cons K4 AL

1 > (setf x "(a b c)
y (copy-list x))
3 | (ABO)
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& 3.5 JE R ER I A5, R MHEBEATE AN FIRE I A%, FATAT A copy—Tist 2K

1 (defun our—-copy-list (lst)

2 (if (atom lst)

3 Ist

4 (cons (car 1st) (our—-copy-list (cdr 1st)))))

XANE XGRS x 5 (copy-list x) £7KIE equal , FFARZEA eql , FRIAE x & NIL

5 )i, PRE append IR [FUTATEL H 15158 H 42 (concatenation):

1 > (append " (a b) “(c d) "e)
2 | (ABCDE)

WX A, EEBIPAT S, BT RE D

3.5 ~#l: 45 (Example: Compression)

VER—AMIF, XS AT SEIR R BB N SR R i e XN R — A NEIRIEA)
(1445, RS (run-length encoding).

1 (defun compress (x)

2 (if (consp x)

3 (compr (car x) 1 (cdr x))

1 x))

5

6 (defun compr (elt n 1lst)

7 (if (null 1st)

8 (list (n-elts elt n))

9 (let ((next (car 1lst)))

10 (if (eql next elt)

11 (compr elt (+ n 1) (cdr Ist))
12 (cons (n-elts elt n)

13 (compr next 1 (cdr 1st)))))))
14

15 (defun n-elts (elt n)

16 (if O n 1)

17 (list n elt)

18 elt))

3.6 Ui FEgmiY (Runlength encoding): JE4i
EETHEET, IANFEEM T, — MRS AENEUNEANE T “RA7
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LA A7 7 M), RIS, T AR AU RWWE, T AN, W RAE,
BN BMAEEBNNNEN LA cilantro soufflé, " fli/hrtbi. (1%
e AYINE b A SRR

WEE 8], LRSS A SR R L AR S & T AR, T MO XT EE, ie

A EE DI

3.6 Feur T WAl SEELX AN L 4 1 R S . BRI compress He2— AN R T AN S 3
SRJF IR A A IS A A 4135 -

1 > (compress (1 11010000 1))
2 (3101 (40 1

A TCRIELE B J LK, IXANEL B8 (sequence) il — M FIRIAR, 1134
A DA B JE 3

TR TAE AR AR AL compr FTSEML. IXANREERZ = A28 elt, L—AMRATERD
IJeE; n, ELLHIUREG UL 1st , BATEBAL 25K . nFBA R IE T
PR T, BATMA n-elts SKEUAF n elts BFIRRTE, W Ist I DICRER elt ,
BATIIE I PR IREL n RS T 20 BIFAAR], B HFON LW —NERgEMIIR, K5
cons ENFIRAE compr ALFTEF T FIR PR HIFKI R P52 L.

B E4a 1513, FATHH uncompress (& 3.7)

1 > (uncompress ~((3 1) 01 (4 0) 1))
2 (111010000 1)

1 (defun uncompress (Ist)

2 (if (null 1st)

3 nil

4 (let ((elt (car Ist))

5 (rest (uncompress (cdr 1st))))
6 (if (consp elt)

7 (append (apply # list—of elt)
8 rest)

9 (cons elt rest)))))

10

11 (defun list—of (n elt)

12 (if (zerop n)

13 nil

14 (cons elt (list-of (- n 1) elt))))

K 3.7 IR 4wt (Run-length encoding): fif [k 4
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PR K U XA IS i, B PR IR A Tist-of , JEITHAIE.

1 > (list—of 3 " ho)
2 (HO HO HO)

BAHSEAFEACTE list-of « WEM nake-1ist A LI —FERI N — (B e T
BA LB A2 8 7 240 (keyword argument).

K] 3.6 IR 3.7 XFhEVEAR— NG LU FLisp FeF RS BRRRIEE, BEaR
ATREMIESE, 1 H e B R AL PR AR AEJLNE TN, BRATES 24 B P X 26 i)
R ES AL

WAL

FEIX T RE T A FRATTEE — A S IR o

AT AR S 1 BT I R

T H RSP 54 —A 3,

SRIGAEH load il Lisp 12EURR M € X

R IRAIIEE 3.6 B 3.7 MIFEE,
AAAE— DRI E MK, “compress. lisp” RJGHIA

(load “compress. lisp”)

2=, 2B,
BT A AR N T2 — FEAS 2 R RE R

ERG: AERLSH, Lisp SCMFMY A &2 <. Isp” MMANE “. lisp”

3.6 77 HX (Access)

Common Lisp A #&AMAAFE K%, TR car IR cdr BrE XM . B3R5 E A B 1
JCE, WATATLLEA nth,

1 > (nth 0 "(a b ¢))
2 A

BB n A edr , FATHH nthedr -

1 > (nthedr 2 " (a b ¢))
2 (O

nth 5 nthedr #2F R I/ (zero-indexed); HIJCHEM 0 G5, mAZMN 1 HaG. 16
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Common Lisp £, Jo@ATI AR — M7 RS DRI b osn, #EM o JIF
U TREEIN R

PHAS BB L T AR, nth S8R T H nthedr [ car o B RIAERHRITFOL R, nthedr
A LU A5 3

1 (defun our-nthedr (n 1lst)

2 (if (zerop n)

3 Ist

4 (our-nthedr (- n 1) (ecdr 1st))))

BRI zerop INAESECAFNT, A IR[FIE,
PREL last IR [FIFR G — Cons Xf%:

1 > (last " (a b c))
2 (©

KRB RJE D us A BREVIERN SR A IoE, IREIRT last (1 car o

Common Lisp & X T BR%L first HE| tenth A] LIS HIZRAT VP ICER . XKLL EAE F
Z 5|1 (zero-indexed):

(second x) 26T (nth 1 x)

Ak, Common Lisp & X 71452 caddr IXFERIRREL, ©42& cdr B cdr ) car BI4HE (car
of cdr of cdr )o P RXFFERBIREL cxr , Hrp x &7, mEZUAamid, &
Common Lisp BL## € LUF T . M cadr AIRES A 75 (exception) =42, ZERTH NH#SA]
RES LM ACAS AT XA K ek 2, T REAN 2 M E

3.7 WL} pR 2 (Mapping Functions)

Common Lisp &£t T ZA s HOk X — M FIR M T = Mk 20« S A ) mapcar
Pz — AR S — A2 AR, IR PR AN H R A YR TR SR, HAA
g R A TCE A 1L

1 > (mapcar # (lambda (x) (+ x 10))
2 (12 3))

3 (11 12 13)

4

5 > (mapcar # list

6 “(a b c)

7 (1 2 3 4))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch3-cn.htm 1
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8 ((A1) (B2 (C3))

RN maplist B2 FEFEHRISEL FHIRMBBER) F A cdr fEANRREL

1 > (maplist # (lambda (x) x)
2 "(a b c))
3 ((ABC) (B (©))

WAk pR 2, S mape IRATLE 89 Hiiie (P9 5.4 Vilk/5) » LLA mapcan 7F 202

'E A)
(PEE: 124 1)) WHig,

H
Iy

3.8 ¥ (Trees)

Cons MR AT LIAHEGE XM, car ORATHE, 10 cdr fRRZETH . 2R, FI1E
(a (b c) d) W2 —ERiIE 3.8 FrACKIIM .  CA SRR I B ies% 45 [, IR RILIRE

33 -H-HE)
| \\
v
LN
I \ I MIL
v A% v
b d
I MIL
!

K] 3.8 X # (Binary Tree)

Common Lisp )L/ B REAEM IR A 25012k 13E,  copy—tree B22—/M, FfiR[A]—
PrEIA . BRI A X

1 (defun our—-copy-tree (tr)

2 (if (atom tr)

3 tr

4 (cons (our—-copy—tree (car tr))
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5 (our—copy—tree (cdr tr)))))

HIXEE 36 TIH copy-list FB—F; copy—tree HiHlEE— Cons ¥ %M car 5 cdr, 1fj
copy—list N cdr .

B AR R =X KK 4k . Common Lisp L5 T E#AEM R, A 2R
N AT ERIZA G, i RO FAT T 2 POk, KRR R W s 2. 2%
Bk, BN AR

1 (and (integerp x) (zerop (mod x 2)))

MEATAEI S AR T x #BHe s v o P substitute BT, & HAERHTFY
(sequence)F [T 2 :

1 > (substitute 'y "x ' (and (integerp x) (zerop (mod x 2))))
2 (AND (INTEGERP X) (ZEROP (MOD X 2)))

XA RTCRL, BONIERA =ATus, B DItEk x « RAMHERXITfR 2R
subst , EEFIM LT HIIGER.

1 > (subst 'y "x ’ (and (integerp x) (zerop (mod x 2))))
2 (AND (INTEGERP Y) (ZEROP (MOD Y 2)))

WA L— subst MR, EFEKIR copy-tree IRAHPLL:

(cons (our—-subst new old (car tree))
(our—subst new old (cdr tree))))))

1 > (defun our-subst (new old tree)
2 (if (eql tree old)

3 new

4 (if (atom tree)

5 tree

6

7

BAEM R BOE HARXMIEA,  car 5 cdr FIINMEEE T IXR R BFRZ 2 XU

(doubly recursive).

3.9 H fi#i# 7 (Understanding Recursion)
SRR A STIR AN, AT I R sl A 48 _HAB S (trace )it AL AU (invocation)ff)id
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(28871 [¥¥71: Appendix A Trace and Backtraces | ] L 3N U R BB L R . )

ERXPR RS T RE IR TR —RE? BAAEE SC b T R BN, T8 AN b 25 AL e K
U P BT 3 B 45 2R

BRI 7 XA T IR, I e AR . BT B ISR s ER
R LEFRA T S S AAG L o ARAN T 255 FE I s BN P A R R R, vl DA
NI RO AT IR o

BHNE DI RACE AU Iz H, RR T E R, A TSI ? 25k
Ul NG TR A 3 I R 2

> (defun len (Ist)
(if (null 1st)
0
(+ (len (cdr 1st)) 1)))

=W DN =

FATTRT LU e A P S0 RS 1X A R K IE A 1Y

1. X 0 BIFIR AR
2. 4 e TS n PIRZARUN, BRI n+1 FIRWEZEA R

USRI R LI, BRATIRRIE IX AN PR RO 1 B AT Al RE IR A1 R A0 IEA T

FAT) 5 B AR AL R — s WRFIER(Ist ) B M(nil ), REEBRFA 0 . BUAEEE

BA B SE N n PR E R B4 A nel KEMIIEL . XA E LB
T, BRESIRIFIFIRP) cdr KRN E 1. cdr 2—NKER n WFER. TS T
AEIE KR n o FrEVEEANSIR LR ntl o

AT I EERNIE (ALK L o FRAPRIE IR AR Al B AL B 5 FF o RIS 2 S MR 455 50t
RS ? ARATEX A REARRGORES AR ? ARANTT B A

BRI IA A, "R 2 MG T ETE, HEmfEe PR, 236k, 41
JUH our—copy—tree , FATTHEITE = MEN: JRT, B— Cons X%, n+1 1] Cons
B

FMEN (KEEWHIR) FRz HFEARFI( base case ). AN I R EAMG AR

A TARRS, JH RO IEA BRI . N XA IEF) menber %€ 3, &M UL

BEUR, BN RNE TREAHI -

(defun our—-member (obj 1st)
(if (eql (car 1st) obj)
Ist
(our—-member obj (cdr 1st))))

=W Do
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A 177 BTG A nul 1 K, WIORAE A SRR ER I, BT B H bsi 245 138 ). iR
TATEAR DN R BATAESNREL, XA RAT member 23MAATCTT MM . B A SETEAN MRS
AL T3 i L

RENE W — 3 5 R B2 A IE A U2 BEARIE T B, R R 2 ReRe ™S H— MUK
MU AR % 6.9 T IHe T 1X A ) il

3.10 47+ (Sets)

SR N NEG I TR BIRBP BN U R T — DA R -

1 > (member 'b " (a b ¢))
2 (B0

M member FRPIEN, HHAAGRE] v, @R B SR PO R . K
Bt A Cons PHE MM « —H#, ML AW, REGRM T 2 Fl.

— LT, member M eql REEBAT G . RA] LT —Fh O F S B AR TEREE
BB R T, 2401 Common Lisp PREFES — ANl AN R S5, XL 2

BRI T 2, AT TAS 230X B () S EOMCE RS 2 AL B AEVUES, T2 75 BR800 A e A
PRERES, FRIEET, RAEULHL. — AR —ia 85 K55S .

—A> member BRETHEEZ N RBEFSEE test S

W RARLE ] member B, AENTEAREANER < test ZH, A IA sk HU 2398 e LU &
IS, AR eql o FTRAUnSRIRATASL R — A5 52 16 5 5 571 22 vP 1) R b e 7 AH 45 (

equal ), FAIAILL:

1 > (member ’(a) " ((a) (z)) :test # equal)
2 () ()

KT ZHD RN WRIRAE NS TP T 28, Ab]12H%
FESR e IR H] Tl — O 28, SRR R 2
A member IR T BHIE key BRI ANSHL R0 DAL

i, 482 — DR B HHER — o E:

1 > (member "a > ((a b) (c d)) :key # car)
2 ((AB) (CD))

XA B, BATAGEAAT A ICEM car 52 a o
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R BATEZAT A KRB TS JATT DM AN o1 T X P A~ R 2 24
ibF

1 > (member 2 7 ((1) (2)) :key # car :test # equal)
2 ((2))
3 > (member 2 7 ((1) (2)) :test # equal :key # car)
4 ((2))

PR A ) A N ICEI car 5T (equal ) 2.

WERFRATAR B B — N I =0 AT = ) I R e — oddp A7 B0R [R E—FRATT W] U H
A member—if :

1 > (member—if # oddp ~ (2 3 4))
2 (3 4)

FATTA] LA — AN BRI AR member—i £ 2 IXFE S B -

defun our—-member—if (fn 1Ist)
(and (consp 1st)
(if (funcall fn (car 1lst))
Ist
(our-member—if fn (cdr 1st)))))

Ol = W DN —

B adjoin BIEFAFIUN cons o B ADARR KDL, WRIZHEATEINER KK
0, ARERNFR RS E.

1 | > (adjoin b " (a b ¢))
2 | (ABC)

3 > (adjoin 'z "(a b ¢))
4 | (Z ABOC)

WHE SR B %5 member PRELIRIFE I CHEF 4L

LA I (union). 224 (intersection) L 2 ¥ (complement) ) SZHL, 2 H R %L

union ~ intersection LAM set—difference o

XL BN A (RS 24 JIR - HERRZ2 S member BREUFIFERCHE T 240

1 > (union "(a b ec) " (c b s))
2 (A CBS)
3 > (intersection "(a b c) " (b b c))
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4 (B0
5 > (set—difference "(abcde) (be))
6 | (ACD)

ML BT IR S, XL R BN TF LR B A T R AV R R BN P . 28451k
P, WH set-difference B AIHEIRIF] (d ¢ a) »

3.11 )34l (Sequences)

Ty R AR T A R RE M0 % . 7 Common Lisp B, JF41(
sequences Y4 T HIZ 5 W (vectors). AT T —2en] Lz FAESIER _EIRP A R4
FIRABIFHRAEAE 4.4 508,

PREL length IR [MIFHH CE2 1IEH -

1 > (length "(a b ¢))
2 3

FATIAE 24 GO (B 2.137%7 our-length )5 RLIXA &AL —MRA (DXATHIFHIZ8

LRI 885, BAIEH] subsea o BB A (FFERD SHEH TG UHHERT
TRME, FEA (Jﬁ?ﬂ%) SRR ADAGIHIERI R A E

1 > (subseq "(a bcd 1 2)
2 (B

3  >(subseq "(a b c d) 1)

4 (B C D)

WREWE T H=ANSH, FIPHIEINE A € AL E 5| 275 R i .
PREL reverse IRMI S HSEAMFE ORI —APA, BT

1 > (reverse "~ (a b ¢))
2 | (CBA

—/MAI S (palindrome) /& — AN IE L R SEHR—FEI P81 —— 286K 136, (abba) o G1R—A
ML BB TR, GBS R B IS (mirror). M length . subseq BLK
reverse , FANTATLAE L—pRi%k

1 (defun mirror? (s)
2 (let ((len (length s)))
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3 (and (evenp len)

4 (let ((mid (/ len 2)))

5 (equal (subseq s 0 mid)

6 (reverse (subseq s mid)))))))
KA 2 75 A2 A 3

1 > (mirror? " (a b b a))
2 T

Common Lisp & — AW B IHEF R B sort « EEZ—ANEH D HE AN S50
PR, IREPI—ANFFRFECERTH], 0 P R HCkHE 7

1 > (sort "(0 21 38) #>)
2 (8321 0)

PREENCAE ] sort , RN EZBIRTER (destructive). FIEFIBURINE,  sort M AL
AR NP o B LLIERARA AR AR e 28 8, A AN —ANEIIA .

fEH] sort Meonth, FATATENE A pR%L Bese MM 0, IRIPIZIRFBER n KIFICER:

1 (defun nthmost (n 1st)
2 (nth (= n 1)
3 (sort (copy—list lst) #>)))

PATHEREEE — 0 neh 2 RS, HIR nthnost AR, SRFFRAEN.

1 (nthmost 2 (0 2 1 3 8))

25570 wls AT LS HEXA R 2 — A AT BRI

PREL every M some 232 — AW L —AEEAFH. HIATDUEA—DIPFI, EA T
BT B TCE I 7 AL

1 | > (every # oddp (1 3 5))
2 T
3 > (some # evenp ~ (1 2 3))
4 T

WREAAZ T A5, IR L2 58— 2 TR A S, 2 EUN
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FTAT e 8 IR BRI A

1 > (every # > (1 3 5) (0 2 4))
2 T

IR I AR, SRR, Poog 7 2R

3.12 tk (Stacks)

H Cons MR KRFIRIIFIZ, 1R HRIIRATR] LR SZIL R HERL (pushdown stack). XK
HU T, LT Common Lisp #24 T ANZEAHESAM:  (bush xy) B x AASIR v 1
Aidte 1 (pop x) MIZEREAIE x IR — A IeEMER, HFRPIZAICE .

PR BREER R H setf & X AN RS HOUL W BalAL &, AR i T LURH 8 OGS A 1) R 0
s

ik

(push obj 1st)

% T

(setf Ist (cons obj 1st))

MAIEZ

(pop 1st)

AT

1 (let ((x (car 1lst)))
2 (setf 1st (cdr 1st))
3 X)

FITEL, 251K

> (setf x (b))
(B)

> (push "a x)
(A B)

> X

(A B)

> (setf v x)

(A B)

> (pop x)

O© 0 1 O O =~ W DN+~
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10 (A)
11 > X
12 (B)
13 | >y
14 | (A B)

DAL, Al bk by seot Prag i pgmaEa. &l 3.9 J#7R TR LERIE ORI 451 o

Y= — I — I MIL

K 3.9 push } pop &R
PRAT DS push K LA HRAT I LS reverse .

(defun our-reverse (lst)
(et ((acc nil))
(dolist (elt 1st)
(push elt acc))
acc))

Ol = W DN —

B, TAT—AZEIIRITA, BIFIE st 10— A ERMONER L. S HA158)
I, It BUR A TER R

pushnew 7 & push )Z8HF, MR T adjoin MAE cons :

> (let ((x " (a b)))
(pushnew "¢ x)
(pushnew " a x)
X)

(C A B)

Ol v W DN —

FERXE,  c BURASIZR, (HiE a WA, WAECL2EPRE i T,

3.13 k¥ £ (Dotted Lists)

H] Tist Prigs s, XMt i i o IE S (properist ). — AN IERES3& 1)
LA NIL B2 cdr R IEMAIEER Cons Xt 5. Wi, FATTAI L AU RS &
AR FTECIRAI W [3]
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(defun proper—list? (x)
(or (null x)
(and (consp x)
(proper—1ist? (cdr x)))))

=W Do

EHHCALE, BATHESIRARZ IEMAIE.
RIS cons AMGEMESIZR . ToIRATIN KT 2N BATAFBE (field)413%,  fxal DT
H—A Cons 5. IREEMAEH] car REMEE A7 BL M cdr REBMEE AT B

1 > (setf pair (cons "a b))
2 (A, B

R IXAS Cons S BRARE—AIEFR, B AR RIERE R 7R ERE, 81
Cons X% 1) car 5 cdr lHH— M) ESBFTKE IR, XA Cons X445k e n7EK] 3.10 .

| 1]
v
a b

K3.10 — N Xt ) Cons %1% (A cons used as a pair)

—MRIEMS IR Cons MR FR LN ARSI (dotted list). IXANEAF4 7, BIOYARIEM
HIFH) Cons X R H AZHKRE RIIE: (a . b) Had—MIPER I I EHE 451 .

PR AT DU SRR R IERLYIZ, H2Y Lisp Bon— AN IEMBIRR, &2l % 5E 1) 41
RABTRA:

1 >’ (a. (b. (c.nil)))
2 (A B C)

JISUE —Jg, ERAIR B RPRE LS K 3.2 Fi 7RIk ORI

WAL PER A (intermediate form)f) K nik, T HIREKIRIE 4l SRR oRIEZ 1], %)
T cdr J& RUIRFIE ) Cons X4

1 > (cons "a (cons 'b (cons "¢ "d)))
2 (ABC. D
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0 .

|
v v v

K 3.11 — A sUIRZIEE (A dotted list)

XA Cons MREHRKBIEMANIZR, Bk T EJa A cdr BiiAT— MU sl. XDFIELN S
e AE R 3.1 IEREIRIES.2 22 AR

Pl sk br EARAT AR ARIRAIEE (a b)

(a. (b. nil))
(a . (b))
(ab. nil)

(a b)

= W Do =

B Lisp SOEM R R, SKERXANIIR.

3.14 <k ¥k (Assoc-lists)

Hl Cons % % KK /- (mapping) 2 1R AR M. —/N it Cons XS4 I RFR L A K
6413 (assoc-listor alist). XFFIFNEK AT LR R —MRIERIES, 280Kk Ui

1 > (setf trans ~ ((+ . 7add”) (- . “subtract”)))
2 ((+ . 7add”) (- . ”subtract”))

KIRFNRARNE, (FEAEWIHMRE PR . Common Lisp H— MW E KL assoc ,
HEREGH AR SRR SR, 5255 I BHE A3 RIKIY Cons X

> (assoc '+ trans)
(‘l‘ ) ”add”)
> (assoc ' * trans)

NIL

=~ W DN =

R assoc WA EHP RN, &RA[ il .
AT LU L — 2 FRRRAS P assoc :

1 (defun our-assoc (key alist)
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(and (consp alist)
(let ((pair (car alist)))
(if (eql key (car pair))
pair
(our—assoc key (cdr alist))))))

S O1 = W DN

Fl member —#f, LR LAY assoc #2758, 10F5 (test A :key « Common Lisp
e X T — assoc—if Z T assoc , WA member—if ZF member —#¥%,

3.15 /i~ . B4 %1% (Example: Shortest Path)

312 5 — MR MK R R . BRE shortest—path % —PNEIET A, H
BT DL — AN, JRR PR, WA 1.

FEIXAEHI, 5 RS s, k2 LA R e R B U R RS R R R -
(node . neighbors)
FrAH I 3.13 FER /N 4% (minimal network) ] LLXRE R £«

(setf min "((a b c) (b ec) (c d)))

1 (defun shortest-path (start end net)

2 (bfs end (list (list start)) net))

3

4 (defun bfs (end queue net)

5 (if (null queue)

6 nil

7 (let ((path (car queue)))

8 (let ((node (car path)))

9 (if (eql node end)

10 (reverse path)

11 (bfs end

12 (append (cdr queue)
13 (new-paths path node net))
14 net))))))

15

16 (defun new-paths (path node net)

17 (mapcar # (lambda (n)

18 (cons n path))

19 (cdr (assoc node net))))

K] 3.12 )7 AL JE 44 % (breadth-first search)
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@

®/’

K 3.13 H/Nm 2%

BB AL a TLARIE R 5, BATATLL:

1 > (cdr (assoc “a min))
2 (B0

B 3.12 FeFe i) AR ORI EEL e i AR I 4t BT AL IR, el 2
P AEARIERRT RS B RARENE DAL AT R RRER. W
RAE, RIS 1 I BB R, T M BAAIE 4Rk — AT, NIXAREY
o i RS IEBIR I RUBHE A S R, BRATHI IR S IR R — )=

K 3.12 A B MRS XM S . BATADUERE R BT i, IR BATE 4 2
Mrgai. BrA S HYE— AR AT RIS (queue), FAIYES— > CRIBARIKIBAA,
B DA AR U e HEATABIIH — ORI RN, e S ABA
i 19 R, AR A RIS

PR bs MTTHR. BYIBAMIIHA—1uEk, — MR STIFRIEE. Frid
shortest—path FERY bfs , FFf&EAN (1ist (list start)) YERHILGEIAF.

bfs RECH —MFEFIE NS, RHEA T AT ERRE WRIINZ, bfs R nil $7
A BT, WERIEAH W T EHER,  bes KRS HT S 09 5o AR S car #8
TP BATERRM N A, BATREOX A KB Egte, I Ho T B e s N AT R e
RIATBATIRBIFRATEIR AT 1L BRI R m, PrABAHEE N 775 (5
FERF AT ERAR) MBS RS o AR5 AT R ITIY b s SRAREHE ) 1 A

K s JTEIEIEE, DRI R RN, BUEREL

1 > (shortest—path "a 'd min)
2 (A C D)

KR BAFIAEBATIESIF I b s L R AIHE 1

1 ((A)
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(B A) (CA))

((C A) (CBA))
((CBA) (DCA))
(b CA) (DCBA)

Ol = W DN

FERASIH 2R AN s AR~ — BRI R — A izt BRAIIER — A ou st A8 b — B
P ICE I edr #7).

FEE] 312 MRS A AL R — DB R R A IE, eSS THERAAZ RS . £iX
AR, AT =R AFR 7 A T80 BA M — 5 AR AR R
1, AR LR LSRR P IIBS [4] . DLk SRIRBR KL - M 25

SEE

3.16 17 3 (Garbages)

AR Z IR R ] LAg 51 20 Mg . B RG24 T P AE B0 A2 BN LAEE, P ISR B — A e
SEMTCR LIRSS, [FRER IR, Skdraly DU R e AR Le /e i g py e i
Cons XG0 T HFa5 &R, BrLUEV — MR ERE LV — RYINTaE, AR H$
HAZR B — R IR 5 MH . AHIX P FTAL AT S B0 E B Cons # (cons cells) L e Sk
INET

H %l N 175 F (Automatic memory management)&: Lisp A M2 —. Lisp &4t
Ui — BONAERR 2 W HE B (Heap). RO RSB ES  P BA RN AE, XS 17
RIBAF P % e 280015k 36, B3 cons , IR[E—ANHIRCE K Cons X145, MHEE hRd
B WA BHEIEFR A consing

WR WA BA R, Lisp 2 A RIESH G R0 N AE 58, ML . Frbl /G
R T N R S (heap), SHAT A ANAE . AT AT AFRRZ R
Kidlk (garbage), i FRbi I I ENVERR A bk i (garbage collectionzk GC).

B e IR ? AL 3RAT IR Gl — SE 3¢ -

> (setf Ist (list a b '¢))
(A B C)

> (setf 1st nil)

NIL

>0 DN

—IFUHFRAIFEIY 1ist , list FFIY cons , ZEHES LRCE T —H Cons X% . EXAME
WERATEIH = Cons W% ZJG3ATHE 1st WA nil , FATEA M JrEn] DLEA7EE
Ist, #F& (a b ). [5]

R BATTEATARAT T3 I AF AR, B AT W B AR o BATIASFAT AR5 2Un] A
B A . R GEn] L et BT H X =4 Cons #.
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XA BNAE T, R B R ICR R . ARAH] B XL E (allocate) sk i
(dellocate) N 7. IXtHFRRN T VRN TG BEALFE R Ay ik A0 Al BEF= 2B R . INA7 it
(Memory leaks)LA Mz ki 8%l (dangling pointer)fr Lisp FH AR AN AT i Ak A

(ESE AR IRHEIED , WERARA NG, B SN AR BARAT AT BEXTUR AN A K I
WSE e 2 P it R AR AT I T AE AR cons BOARAT e IXRATERIN, BRAR—DREF MORA ZFAE
R VG, AR Cons MR AREAS I . Consing [l U, A& 2= W 51 ER N
7, HREFIE S /EHRRIE T B Dt RO TER T KR B0 A7 B R B502%
B/ consing &2 il ZARAT K, AERLEHIAT N Lisp RGtH, A2 &b,

AR AR A, AR 5075 ik 1 S G cons MR . 280K BE, renove T
STHIBTATI cons ¥, ELBIRLG— AR MFIZ P BN T LR o (0 PR P 1 i i
6 consing, ik & T TIR I A BHEL U] WRPER AL 124 i

wo

M5 cons RZHIRE PR AL oy, FATEZ AT UG A cons BIREF. MAES
B RG I AD R EOARS, IR ZIIRME . AR Pty -] LLAEA GRS
RIS SR A A P S P R B LR /) b DR S o (ERAR M4 I RO i, RO A4
Lisp SE8L, WAFE BIALBRAGHR 0, ASCTAEM] cons AT EEAEI cons MR, IXEEAIN
AAE 13.4 MO HE— 22 A EE .

TR U consing 7£ [ R ER S IR AP K o i HLA RARA ] T HR 45 s R RAs 1,
AR R RS R S AT A3 R R IR

Chapter 3 il 4§ (Summary)

1. —A Cons &— MW o MBI &M . IR S /£ —& 1) Cons 4.
HIWT equal Bbeql SREGAT I, FEA L, WRAAENSEENH RFME—FER, R[]
o
B Lisp A% R IAHGFa 5. RKIEAS T 2 W B R 4T
PROTUMEH] copy-Tist HHFIK, FHATH append SRIEZ ML
TP G R e — N T P A P PR 17 B s v R
Common Lisp B H car 5 cdr & X2 FAFH R EL
WL 8 oK 5N FH BR R B TP G 3R, BB TP 1) 3R e i
TR R I HRAE A I 2% R B R A
9. T — N IH AR IR, AT ELEERAS TIaE.
10. FIRATDUHESG RN JAWE R EEE YR SEE S
1M, REFSHOSIEBMER, FEARL B E TR, & RS a0 R R bR 2k 0
12. BIRZFHIH 7268, Common Lisp 5 K K41 k%L
13. —MAEIEMAIKT Cons Frz Jy iR F3R
14. H cons X ZAE IR MR, TTLAEREBIRI N KR XFERIFIRIRA RIS E

N

© NOoO O hA®
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(assoc-lists).

15. B3N A-E BPRBOURAE BE N A7 BC & RO, (B 20 i SR o A R PP A1

Chapter 3 >J @ (Exercises)

1. HIHE 1 RRIRR 7R BN AR

(a) (ab (c d)
(b) (a (b (c (d))))
(¢) (((ab) ¢) d)
(d) (a (b . ¢) d)

S W DN

2. B AREEASIR B ICR MU union A

1 > (new—union “(a b c) " (b a d))
(A B C D)

3. M ARE, B APIRIFR MBI, FRHASE LR LR I R
PUES=ZOINibES b

1 > (occurrences "(abadacdec a))
(A. 4 (.2 OD.2 B. 1)

4. N2 (member * (a) 7 ((a) (b)) R[] nil?
5. B pos+ &% —MIIRIFIR BN o0 _E B S RIALE 51K

1 > (pos+ (7 51 4))
2 (76 3717)

] (@) 114 (b) AR (c) mapcar kg XA R EL

6. L af JLFEMH I, BUFER Rague IR MNIZH cdr 8RS —ADILE, 1 car 15 7))
NHFIZR . e AT BUF IRAS I BT B2

1 (a) cons

2 (b) list

3 (c) length (for lists)
(d) member (for lists
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Bhiz: ek 3.6 (b), IR ZEAHIR] 6.3 TS K &rest o

7. BMUE 3.6 MR, eI cons . (Fan: A RUIRFZIZRD
8. X AREL B AIIRIFH RURERVA BT -

1 > (showdots " (a b ¢))
(A. (B. (C. NIL))
3 NIL

9. B AFRRILE] 315 W H RN, AT (RE), % f
ARER -

b

JE A

[B] EAMBORA T, BT AR VG EANIR ] nil (KR %, #A S EMSIE. W
b E — IR edr 513 (cdr-circular list), &40k 1. FRRFIELE 12.7 75 118

[4] 12.3 /N R EAREEBA S ST 2.

[5] FH5E b, BAE—FRGAIINR . AR * ek, DU s BURBE NG =4
TUZ PR [P AE . 1% LA 7R RS TR I AR A o

4 comments  0Stars
. Leave a message...
Discussion Community o

"B LA 3.13 JER BN 4% (minimal network) AT DUXHFE SRR :
(setf min'((abc) (bc)(cd)))"

XHWiZJE' ((a b c) (a c) (cd)))"E
. Reply . Share»

yan
l 3.3 (Why Lisp Has No Pointers) 15 5 —fJiE“ BRAEVR A BIARANIX A4, ANRIRAERS
TEARAT I B 450, AP IR IR0 5, FRE ALY o 7 B ] BEAT A5 ]

[X Jj (setf a (cons 1 a))& R4

W AR B IEAN R — M AR i A 2 AR A RE G R B R R B O
. Reply . Share»
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. juanfatas Mod

SE R LA, ESRAED t 5 nil USRI E O PRASIZAE] T2 BT a 1
value HB2 B binding, BT LAFRAS .
. Reply . Share»

1

T AR ) AR AR T TR A XA 1 i oK 13T
TR R LT s == A B N e L U (TR SR MR (SN
I B (setfa (cons 1 @) NAZHEAAEE R (111111 ..) RELTT KM T2 1M
AFVAY a'=(cons 1 a) F IH{E IR T 878

DL BRI BT 4 S Bt X AXHR HLISPHEFR: of £ A “ it Rt EAT TE BRI AR B 2 4k
Poriaa B X — A s A AR i A BIRRE S PRI 21 15t R

------------------ JRIAHBAY: -mmmmmmmmmmmee -
KA "Disqus";

KIEFTR]): 20124610 H13H (A HI/8) L479:30
et N "912607958"<912607958@qq.com>;
T4 [acl-chinese] Re: Chapter 3 %13 (Lists)?

juanfatas wrote, in response to yan:

ATTLLR, BRMEW t 5 nil FoEiRR B . RESIXAMI] T 2& R AR5 a 1 value
RV binding, T LLRAS .

Link to comment
. Reply . Share»
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Chapter 4 :F 7504 45 1 (Specialized Data Structure)

FEZ AT E TR, A8 7213, Lisp S UIfERI B 45t . AFEoR ] Lisp
RS A (AR RS FE) , SAMUAEA R TS ARSI R I 4
P, AEABATT AT LA SE BR A7 B4 ] BE b1

Common Lisp 5% — M 4it: 524l (instance) . SEfIFE 11 #itit, ik CLOS.

4.1 34 (Array)

7t Common Lisp #, KA LA make-array #iti— PN, B NSEHA—DIIEK, I5
ERALIYESE . BERIE— 2 x 3 BRI FRATTAT L

> (setf arr (make—array (2 3) :initial-element nil))
#<{Simple-Array T (2 3) BFC4FE>

$404F Common Lisp B 2/ I -BANYERE, FRAYEE £ /00 LI 1023 ANt .
initial-element ZHCRERMEN . WRHE T XANSH, A S TR € FEEIG
1o AREIH — AN RUIGEA A W B SR AT, HEE R K e X (undefined) .

B HAH N T RZ AT aret o ¥ Common Lisp [WAFEEREAHI],  aref ZFRIIM

(zero-indexed):

1 > (aref arr 0 0)
2 NIL

TR R o, BAME setf Alaref -

> (setf (aref arr 0 0) 'b)
B

> (aref arr 0 0)

B

B~ W DN =

LR R A (iteral array),  FATMEH] #na #8535, Hob n 2 B4L04EE . 251K
Pt FATITLUZFER TR — AR arr —FEAGECAL:

1 #2a((b nil nil) (nil nil nil))

WA /AR R sprint-arrayx N E, HHSHEXMERER:
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121



12119

Chapter4 Specialized Data Stucture) p ANSICom m on Lisp
1 | > (setf *print—array* t)
2 T
3 > arr
4 #2A ((B NIL NIL) (NIL NIL NIL))

MR BAT AT A —4E B4, PRu] LAY make-array 38— N8 — PN, AR
B

1 > (setf vec (make—-array 4 :initial-elment nil))
2 #(NTL NIL NIL NIL)

— AR BRI (vector ). ARWT DA — AN SRR A i S XE ), U A
vector , 'BIRBlI—ADNTIRIREG MM A SE H) &=

1 > (vector “a” b 3)
2 #("a” b 3)

— AN ) (literal vector) ] DLAIXAEVEZRIL, WA S 40 n] LLR IR A% #na o
RAT LA aref RAFHUA &, HA — R EUL svret 5 4F R SATH

1 > (svref vec 0)
2 NIL

1E svref P “sv’ AL E“T B i (“simple vector’) , & & T A M. [1]

4.2 7~ Y48 % (Example: Binary Search)

VER =7, XN R el 5 — AN HE P U ) 1) i AR R — AN R R . an SR 3RAT
HIE AN ) B, RATATLALL find (6550 fIIH L, find BARKIFRAE
JCE . BUMARZ I, FeA1Bes m &b ) FaG . A A Ko Z A TE R %, BRE
Beo AR, ARSI A BB R, DOk TG/ TEOR T It % .

4N UET AN TR R HIIX AR bin-search B E¥HTE [ M Kk IEEE
HIME T4, finder , ‘BT HIE vec W obj £ENT start & end Z[H],

(defun bin-search (obj vec)
(let ((len (length vec)))
(and (not (zerop len))
(finder obj vec 0 (= len 1)))))

B~ W DN —
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5

6 (defun finder (obj vec start end)

7 (let ((range (- end start)))

8 (if (zerop range)

9 (if (eql obj (aref vec start))

10 obj

11 nil)

12 (let ((mid (+ start (round (/ range 2)))))
13 (let ((obj2 (aref vec mid)))

14 (if (< obj obj2)

15 (finder obj vec start (- mid 1))
16 (if (& obj obj2)

17 (finder obj vec (+ mid 1) end)
18 0bj)))))))

B 4.1 R HEP A

ik B’ 4.1 B bin-search pREL, WERRG — NI E vee Ti/NICRIEDIILE, SH
o

WHER B range 45/ DR —NJ0E, MWHRIXANTCESE obj %, W finder IRMHIXANJT
#, RZRFEnil o WHE range W TEHAILE, FATEKE niddle (round & [H B S M
ITEEET) K5 obj2 o MR obj /NTobj2 , MRS AR (o) 52 (1 22 B T4k @12k obj
KT obj2, JNZkgzsh I AE m & A 4R RN —NEFE obj=obj2 , EXMEDN
BAHRBIEHR TR, HEZRPBXA TG

INRILA I N IXATE Cinder PIHERIGAL:

1 (format t A" %” (subseq vec start (+ end 1)))

X RIS~ &L E NPT IR i6 P S e S EINF

> (bin-search 3 #(0 1 2 3 4567 89))
#(0123456789)

#(0 1 2 3)

#(3)

3

Ol v W DN —

4.3 7 £ 55 H (Strings and Characters)

FHEFFNE. BOH - RIHNE 58N E/FER s AN EREE, N ERF e i
#\c #INo

BT — AN FH O A S — @3 A ASCINEY, (HA—EJE. TEZ 45U Lisp SEIL
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B, PR char-code R[FISFPRFAHRMEL T, 1M code—char IR [FI5EUFAH R 715

TR REL char< (/NT), char<= /NTET), char=(%7T), char>=(KT%%7T),
char> (K1), B char/= (ASA])e ABATTI TAE D7 20 146 5T (5 9.3 719) A 7 Lh A4
fF—Ff.

1 > (sort “elbow” # char<)
2 "below”

Ry p 2 I, P9 B IR e AR T LA 5 A o ARPT DU aver SR JCE, 28
Bk,

1 > (aref “abc” 1)
2 | #\b

R A7, ARl BT SR char 2L

1 > (char “abce” 1)
2 #\b

PRATDMER setf #4M/L char (8¢ aref REHICE:

1 > (let ((str (copy-seq “Merlin”)))
2 (setf (char str 3) #\k)
3 str)

I RARAE LA AN -5, AR AT DU I ) equal BREL, (HIGA —AD 2B K/ 1) s
PR string—equal :

> (equal “fred “fred”)

T

> (equal “fred” “Fred”)

NIL

>(string—equal “fred” “Fred”)
T

Common Lisp $2 it K& e L LR ek 8. AT TIGRE %D, M 364 TT 45
HRZF AT PLAIE — N By 20 format o B NSER A nil K
WH format , fFEIRAI—NEARSEH RIS H$

1 > (format nil “"A or ~A” “truth” “dare”)
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2 “truth or dare”

B R ARSI B Sk k, RATLUMEH] concatenate , B4 —MEEMALKIFT
7, B AEEA R

1 > (concatenate ~string “not 7 “to worry”)
2 | “not to worry”

4.4 7% (Sequences)

7£ Common Lisp L, FHIRMAE TR & (FbR s 778 « A9BIERAIES)
X PAFHEIRE, LSRR K, B remove |, length , subseq , reverse , sort , every
DL some o FTLL 46 5T (PR 3.1 /N mirror? BRED FATPT SN RE, tHaf LU
ol R4 L

1 > (mirror? “abba”)
2 T

BAMICLELVIAH B P H C R R B AH RN nth , AR BT aref &
svref , VARG FHAERT char » Common Lisp B T %L elt , XHATAFPEI)7 7))
A AL

1 > (elt "(a b ec) 1)
2 B

B R P41, BN C2e W A7 R B0 = FEAC R, PITRUAEI elt BRI X
(K1, BRAREAUGSH, A3 EE IS R P AT .

] elt , FATATLUE A3 R UEARCR M nirror? A

(defun mirror? (s)
(let ((len (length s)))
(and (evenp len)
(do ((forward 0 (+ forward 1))

(back (- len 1) (- back 1)))

((or (> forward back)
(not (eql (elt s forward)

(elt s back))))
(> forward back))))))

O© 00 3 O O = W DN+~

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch4-cn.htm 1 5/21



12119

Chapter4 Specialized Data Stucture) p ANSICom m on Lisp

XA 0] LG I RAT ], XA SIS S 2h A o SR AR elt AR
W&oy, KSR ARVIEFAEI . 1 ) RVFRAL AR, AT o3 R A U — A
JGCE AR A2 BT ) (cheap).

FZ P PR BEER — N E A, WX I o1 RG24

ZH & R
key N BT R e EL identity
test VEAR LA () R 2 eql
from-end  HAE, JIn TAE. nil
start LY L DA 0
:end HAHGE, GiRALE. il

TR T SR R EGE position , BIRFIFIH—ANICHEIME, 1AL
I, A=A il o FAMEH] position KEZRKEE TS HTHHHE MM T

> (position #\a “fantasia”)

1

> (position #\a “fantasia” :start 3 :end 5)
4

S W DN

AP RATEIRAE R VU A RN FAFEL SHA a PR BIALE.  start KBTS
BOEH—MEHEIICRALE, S RIFIINS —ICEK. cend RETSHL WERALT
W A BN CR N E

WIRAIZ N from—end KEFSLL,

1 > (position #\a “fantasia” :from—end t)
2 7

P BRI TR a AR AALESE P& 107 05 e AR NEE RS DR
iENE

key KEETFSHEPI P RN JCRAEPTE &R, N EICHR R WERBA T B2 X
FERIZR I,

1 > (position "a ’ ((c d) (a b)) :key # car)
2 1

WATMEARI R IR car FITRFFT a I DICHK.
test RETZHCE MIWAD S REL, I T EFZ—RIIILE. Bk
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PRECH eql o WERPRAREIILAC AL, ARBVFAEEH] equal RHIUA:

1 > (position ~(a b) “((a b) (c d)))

2 NIL

3 > (position ~(a b) " ((a b) (c d)) :test # equal)
4 0

test KRBTSRV URATATESZ A S EI R 8. 25K, 205E <, 34Tl L) 28
—AMESE NSRS DT AL

1 > (position 3 (1 0 7 5) :test # <)
2 2

i subseq 5 position , FATATLAE H o FFFFIHI KL 280K UL, XA EREL

(defun second-word (str)
(let ((p1 (+ (position #\ str) 1)))
(subseq str pl (position #\ str :start pl))))

A ] 5 R S R B T R 5 A PR

1 > (second-word “Form follows function”)
2 “follows”

LB B2 A SEA I — A o0s, BAMEM position—if o B4 pREK
AR5, IFREIEE— AN AL IR 2 2R — IR

1 > (position—if # oddp ~ (2 3 4 5))
2 1

AR T test ZAMOATH KT S8,

HYFZ AR R E, gy A0 I member 5 member—if o E10 A2, find (%4
R ZED 5 find-if (FEZBRT test LA A RBEFSE0O -

> (find #\a “cat”)

#\a

> (find-if # characterp “ham”)
#\h

Q1 B LW DN =
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AMGIE member 5 member—if , EAINGRAIEEFHITAT

WH A Cind=if KR, WRMBY Cind SR key KRBT ZHNE, < BAAEH
it HPRYE, RIBX

1 (find-if # (lambda (x)

2 (eql (car x) ’complete))
3 Ist)
A LS G A R

1 (find ' complete lst :key # car)

PR remove (22 U)K remove—if M AR LLHAE P EATER find 5 find-if j&—FF
IR ZR. — PRI BREIE remove-duplicates , B RARE PP RN TCEHK TSGR H
o

1 > (remove—duplicates “abracadabra”)
2 | “cdbra”

XA RS2 TR T A AT R 7 24

PREL reduce IRIE DRI LGERNR M. EEZ2ONNSH, AL DR,

KRB L NN SRR AL RSO, BRI TP e RN
SRR, 2R EEBNICE A FUCRAIIEE A28 i EUGR B REAE 0 O
s — A2 Ba R ITIRPIMEAE R reduce PREIIRMHE . M2 BRI IX PRI RIE
W

1 (reduce # fn " (a b ¢ d))

S Gy

1 (fn (fn (fn "a "b) "¢) ' d)

AT LS reduce Sk 78 L2 A S B0 R A 250310, BAF =AML AT
4 (intersection), kAT LA

1 > (reduce # intersection ~((b r a d 's) (bad) (cat)))
2 (A)
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4.5 ;=% . fi# 8t H 1 (Example: Parsing Dates)

(7S R 5 271 E S (7SS R = N s N 1 TR R S 27,9 T VI A (W I R M
Fe, wLLESE MBI “16 Aug 1980” 17 i, MRJFIR[El— R H L H. SRS
Ko

1 (defun tokens (str test start)

2 (let ((pl (position—if test str :start start)))
3 (if pl

4 (let ((p2 (position—if # (lambda (c)

5 (not (funcall test c¢)))
6 str :start pl)))

7 (cons (subseq str pl p2)

8 (if p2

9 (tokens str test p2)

10 nil)))

11 nil)))

12

13 (defun constituent (c)

14 (and (graphic—char—p c¢)

15 (not (char= c #\ ))))

Kl 4.2 HE5 555 (token)

B 4.2 o 7RSI A IX N ] BT RS P AT s e 2R, tokens , HIRM ¥R
HIBGH TS5 (token)o 25 5E — AN R NI L ek Al R L B R B 1 o
RIFN . Z8GIKE, W R pR GRS 7 BER [P B alpha—char—p pREL FAIG 2

1 > (tokens “abl2 3cde. f” # alpha-char—p 0)
2 (I/abl/ //Cde// //f//)

A i B B 7 R 2 11 — AR (token) M IF, (KIS &4 5 (token)
(IR %

PBREL constituent #5E X RAE N tokens IS4,
7t Common Lisp #, KB ZATT R4/, I B B5R 5. el R34 1TH
constituent YE AR R ZL ),

1 | > (tokens “abl2 3cde.f gh” # constituent 0)
2 (”’db12” ”BCdO‘ f” //gh//)

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch4-cn.htm 1
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WIFF 5 (tokens)Rfox A7 — M WK 22 IS
Kl 4.3 5 TRl A ST HIH 3. X R parse-date #2—MNREIDEA B H I, JF
IR A=A ILH Bl A 36

1 | > (parse—-date "16 Aug 19807)
2 | (16 8 1980)

1 (defun parse—date (str)
2 (let ((toks (tokens str # constituent 0)))
3 (list (parse—integer (first toks))
4 (parse-month (second toks))
5 (parse—integer (third toks)))))
6
7 (defconstant month—names
8 #(”jan” “feb” "mar” “apr” “may” ”jun”
9 ”jul” “aug” "sep” “oct” “nov” “dec”))
10
11 (defun parse-month (str)
12 (let ((p (position str month—names
13 ‘test # string—equal)))
14 (Gif p
15 (+p 1)
16 nil)))
Kl 4.3 fiFetfr H AR R 2L

B tokens SKMEITF—NH B, X5 IMA parse-month & parse-integer RfFPFIXLE
JuER. HHB AW, I parse-month , HTAFHIZE string-equal SRULESH 43144
T FTUERA T LAY KNS . SR EEMH, M N R parse-integer , parse-
integer 52> A3 IR D6 . (1) B KL

R BA T ZE G REFRARHT AL, BA TRVl LA

(defun read-integer (str)
(if (every # digit—-char—p str)
(let ((accum 0))
(dotimes (pos (length str))
(setf accum (+ (* accum 10)
(digit—char-p (char str pos)))))
accum)

nil))

CO 3 O O v W DN —

XA € 7R T 4E Common Lisp W, A 45F A& W 5 0711 — BR AL digit—char—p AN
RN T NECT, IR TN L
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4.6 45 (Structures)

ghp ] LA R SRR ) o BORR B — M REP KRIB R Z K 7K. RATRES AR =
N BEICERE RN KT @R TR . IRFE S B R e, RS Al
HIEAN svrefs , Mg X—MEIEXFE

1 (defun block—height (b) (svref b 0))

SELF PR AR R 7T DAFEE AR, X8 R BRI R LA T I T
FOE XA, BAMER] defstruct o fERMIPIITEDILT, FATEELS 4y b7 B
Py LT

1 (defstruct point
2 X
3 y)

EEN T — N point HAMANTE x5y . BEWEMEHE X T nake-point , point—p,
copy-point , point—-x M point-y %L,

2.3 Wit 3 Lisp FEF T LA'S Lisp 27 . XARMNTH AT ELKH B0 72 —. 2R
defstruct I, EHINEH THEILNRERIE L. AT %, RERER B CRIp2RFER
HE (R RFENE, RERTLLEACE defstruct ) o

5 make-point MIUAT, B A point « TATATLIEE 4 PNl 5
B, KA PRI

1 (setf p (make—point :x 0 :y 0))
2 | #S(POINT X 0 Y 0)

FH point 7 BRI PR A E SCRATIBCR B, BT A setf SAFEEH] .

(point—x p)
(setf (point-y p) 2)

p
S(POINT X 0 Y 2)

S O = W DN —
H v o v O N

RS AERE LT AN A IR B RS RR M point , RJFJE structure

» L aton s, BJEZ t o PIEMER point-p RMBEFARIGEAL ARG, T RUEH]
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R R, B typep RIIHA

FATa] LS AEAOSK I 5 SO, B B A EAT 7 Be S TBERIE AR, Skyae &
T 7 B A {8

(defstruct polemic
(type (progn
(format t “What kind of polemic was it? ”)
(read)))
(effect nil))

Q1 = W DN —

UR make—polemic P HIBAT N IX L BUhg E IR ME,  ARATI S st ot R IE K E -

1 > (make-polemic)
2 What kind of polemic was it? scathing
3 #S (POLEMIC TYPE SCATHING EFFECT NIL)

AT T LAl g b o 3, AR SR A A R B 1 . IX AN R Y
T IX PR point 52 X:

(defstruct (point (:conc—name p)
(:print—function print—point))
(x 0)
(y 0))

(defun print—-point (p stream depth)
(format stream “#<A, "A>” (px p) (py p)))

~N O Ol v~ W DN+~

rconc—name ZHIEE T EIAE T BUA R 4T, I XA TR A AF IR 2. Tl e
point—; IAEARRMAA p o AMERITHRI T, AEIRAGACH AT BEPERRAR 17— £, P RAR
AT H ] SR LA R N, AR A 2 AMBOX SR 4

cprint-function JELEE T EM W RNy, ERRITENN K%L 44 — thdn, T2 2 BoRsn.
AR B = A5 BRI E A, R e, AN e DLy 2
B [2] FATSAET A WIHR X ey (stream). SFELAESR UL, B ANE A S 500 v AL
25 format B T o

PRE print-point XH4EEHITEAK B i

> (make-point)
#<0, 0>
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4.7 =B — X4 ZH (Example: Binary Search Tree)

KA sort ARBHE HAA, RSIRA, WA, 2L Common Lisp B4uHEvRET
AT TR WA AR e — A AH DGR ), XA 1) e AR AT I IR T % i — A CHEP I
WHEES . ARSI G XA RZH L ( binary search tree ) 5i#1E BST.
M N RO, B ARV AE SR Tog n EEBII TR N, KT, Aok
MERIeE, o n 2ESTRN.

K 4.4: — X3

A YRR M X, b e AR R <, RN ICE I TR <o
%, MiZnH < HATH. B 4.4 JRR—D R <HP Rl

K45 a5 T “XHMRMF, HAST R EANEIREM S E node (D , B
HZAFB: — DNRAAEZ SIS, PLAS— B, 8510 R e 70 oA 1. R
A DAY RS AR SR A car AN cdr )—> cons #% (cons cell)

1 (defstruct (node (:print-function

2 (lambda (n s d)

3 (format s “#<A>” (node—elt n)))))
4 elt (1 nil) (r nil))

5

6 (defun bst-insert (obj bst <)

7 (if (null bst)

8 (make—node :elt obj)

9 (let ((elt (node—elt bst)))

10 (if (eql obj elt)

11 bst

12 (if (funcall < obj elt)

13 (make—node

14 celt elt

15 :1 (bst—insert obj (node—-1 bst) <)
16 :r (node-r bst))

17 (make—node

18 celt elt

19 :r (bst—insert obj (node-r bst) <)
20 :1 (node-1 bst)))))))
21
22 (defun bst-find (obj bst <)
23 (if (null bst)
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24 nil

25 (let ((elt (node—elt bst)))

26 (if (eql obj elt)

27 bst

28 (if (funcall < obj elt)

29 (bst-find obj (node-1 bst) <)
30 (bst-find obj (node-r bst) <))))))
31

32 (defun bst-min (bst)

33 (and bst

34 (or (bst-min (node—1 bst)) bst)))

35

36 (defun bst-max (bst)

37 (and bst

38 (or (bst-max (node-r bst)) bst)))

Kl 4.5 3R Al EA

AN XA RM LS ni ] 8RN T AR GRS anRIBER AT
ST cons KAiE, T SHRBOIG T LLHIZESSAH bst-insert KfiE. XAREIERZ
—NG, A XHERR AN HT R, IFR AN IO S S R .

cons FREL—FF, bst-insert NSO HE AN SN X REWM . DU Z23ATa04
e, kMg RN

> (setf nums nil)
NIL
> (dolist (x (58421967 3))
(setf nums (bst-insert x nums # <)))
NIL

O1 v W DN —

4.4 IR T I nums [R5 K TS N IR o

FATATUAEH bst-find , ‘B4 bst-insert ¥ FIFERIZEL, KAL) = AL LM rh 0t
%o SERTRURPTHE RN node 45y, BBE—DNHEHAAD cdr 1 cons . WHRIKATIE 16
UL our-member Z2K 5 bst—find LREHIWE, XFEHZRILATSE 4.

Al member —#f,  bst—find AMURMIZEFHLMICER, WIRMA] T HHICREMOHRTT 207
R

> (bst-find 12 nums # <)
NIL
> (bst-find 4 nums # <)
#<4>

KAEBATRT BAX I TR R B AL S T4 E ni 1 T
B R SRR D K R I E AR T L ZER BN, BATIREE 701 (142
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A, WFE bst-min Prifil). ZHRBIEKN, BANBEEL FREAE, WF bst-nax B
) 2

> (bst-min nums)
#<1>
> (bst-max nums)
#<12>

TN AR R oo FHRR, (EREE 2. & 4.6 S T i fenx ik
H.

1 (defun bst-remove (obj bst <)

2 (if (null bst)

3 nil

4 (let ((elt (node-elt bst)))

5 (if (eql obj elt)

6 (percolate bst)

7 (if (funcall < obj elt)

8 (make—node

9 relt elt

10 :1 (bst-remove obj (node—-1 bst) <)
11 :r (node—r bst))

12 (make—node

13 relt elt

14 :r (bst-remove obj (node-r bst) <)
15 :1 (node-1 bst)))))))
16

17 (defun percolate (bst)

18 (cond ((null (node-1 bst))

19 (if (null (node-r bst))
20 nil
21 (rperc bst)))
22 ((null (node-r bst)) (lperc bst))
23 (t (if (zerop (random 2))
24 (1perc bst)
25 (rperc bst)))))
26
27 (defun rperc (bst)
28 (make—node :elt (node—elt (node-r bst))
29 :1 (node-1 bst)
30 :r (percolate (node-r bst))))

Kl 4.6 — XM MHER
B B bst-remove [ X ORI T, 1525 X 83— MENGF A .

PR bst-remove 52— RR, — A XHERW UL NP AL IR AMERRAK
) = AR RB, EATIBADEBERIIN e B remove —FF, EASSIMEOY S A SHEN
) = AL ZE -
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> (setf nums (bst-remove 2 nums # <))
#<5>

> (bst—find 2 nums # <)

NIL

BB nums NABOEE 4.7 Fridosifgity. Gy —alaettg 1 T 2 A&, O

K 4.7: — X3 Zm

IR 52 2 TAER D N S e — A%, S/ 426k, fHEHLdh AN EZTF
KIFAP . IXAE percolate BREMHIE. EFMH— = X RZM MR (topmost element)
i, FHH =N RS, I T I0Z oREAN,  WIX g — EACR %

KT EAREER P, WA WA T, perlocate FEALFE B, KA (random 2)
IRIEN0 8 1, FrLL (zerop (random 2)) 4viR[AIE B

(defun bst-traverse (fn bst)
(when bst
(bst—-traverse fn (node—1 bst))
(funcall fn (node—elt bst))
(bst-traverse fn (node-r bst))))

Ol = W DN —

K 4.8 “HREM: R

—HEAMHE DN GEETHA R R, w2 KHT . X2
4.8 ', bst-traverse PREN HIE:

1 | > (bst—traverse # princ nums)
2 13456789
3 NIL

(R prine (LA — X5

ATPre AR, R0t T A IR R SRR B S AR BEARARYE M T oK, RFE sk
Hom g 28R, X ELTa AR (T A et FBG AEVFZ MR, 9
NMPBEEARY, key Hvalue o AREAPXMRAIL = XERWIHESER, WX
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A, HERHRASPCRER) . ERACS T LR b i sl, RAAEPIEERITER,

TN REMAOE LY A CHE X S IEA T T AT S S s i v, BT R
IR e — Rk, — MR RW E A HAE A S MBS S AL . A1
T, S HRYE LSBT (priority queues) o 7E—MESEBAFIE, FhARTFEA
ST, AEMIBR BRE— R XS T B X RRARIIAT, i BRAT TR )
AR 0(log (n)) TN SMIBREAE, SR 00) « WERIRH = X R RR R —AMILE
EAF, AR DA — B 513R,  BRo — RR W &S E R G512

4.8 It5 %7 % (Hash Table)

B EEUR TR R RS (sets) SWU (mappings) « 4713 1K B KiE L
TR (BUZ 10 AMTEER) , MHIAA RO RIEL T nake-hash-table A4
I AIGR R, EATFEMLNSH:

> (setf ht (make—hash—table))
#<{Hash-Table BF0A96>

MK —FE, mBAREEMN . > KBk ER.

— NS R, BREARRYR, S MERIAMIS R R B S 2 e i E A R
MEAE, AT gethash HAEAN—MEESWH AR RN T, WREE5XAEE
PRI, gethash 2¥IR[AI nil o

1 > (gethash ’color ht)
2 NIL
3 NIL

TEX L IATTE E 2 Common Lisp s oS H IR tA 2 —: — ARk nT BUR ] 2 A4 HUE
PREL gethash RPN EE . SH—MEE SHEMEA RCMEME, B AMEHW T ARES
AATA H B AR A7 B . RS ZAME R nil , BATFIE R —> ni 1 & B IR A
i, MAZERN nil &5 color HRMNEUE.

RHBI3 B A AL s> e 0 T BT AR e, AEAUARs— MR MHE AR,
BN —ANIRIAME . 5.5 2 Ul WA U A2 i el 2 AN IR [

A EBE SRR, JAMEH gethash 5/ setf

1 > (setf (gethash ’color ht) ’red)
2 RED

BUEQURBA TR gethash , FATEAFBIFATHIE A I
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1 > (gethash ’color ht)
2 RED
3 T

FAREMEUEY, BTG T D EIEMFR S, A TR .

AFAENS A5 R AN S B B AT IR AT AT AL o A5BIORUL,  n SR B ATTZE O i o ) 2
B BATATUMEH] —Ae AR, R AUNOY BE(E, A MO8 IR 46 Centry) -

> (setf bugs (make—hash—table))

#<Hash-Table BF4C36>

> (push “"Doesn’ t take keyword arguments.”
(gethash #’ our—member bugs))

("Doesn’ t take keyword arguments.”)

HT gethash TUBRIAI nil , 1M push /& setf M4HE, AR CAR B 0~ HHEAN—
MRS . AL our-member & XAE 16 U, )

PRAT DA S 25 RIARTN R OR KRS o MBS R, W55 1 2R 5 IR WV 1% LU R
BRI — N A B S A RITR RIS, 8 gethash [ setf Bt :

> (setf fruit (make—hash-table))
#<Hash-Table BFDE76>

> (setf (gethash ’apricot fruit) t)
T

XA EENNR R AT b, IR ER A -

1 > (gethash "apricot fruit)
2 T
3 T

H1¥ gethash FlsRFIE, —AFHQIKMAR, REE MG,
BMNES TR —0 %, R remhash , ‘©M—"ME AR TP BEER—AN174% (entry):

1 > (remhash "apricot fruit)
2 T

R EHE B T B AT ] SRR s AR UL, .

WA RAT — NIEACR L maphash , "EEZ—DNWADNSHN KBS DAL R
REASAERT A, BT IR
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1 > (setf (gethash ’shape ht) ’spherical
2 (gethash ’size ht) ’giant)

3 GIANT

4

9 | > (maphash # (lambda (k v)

6 (format t ""A = A% k v))
7 ht)

8 SHAPE = SPHERICAL

9 | SIZE = GIANT

101 COLOR = RED

11 NI

EEERE il ABARA DUER AN RREUE R AL ITEAMEE IR,

WG Ay R ] IR AMEMECH ez, PUOAUZ RSN, efTassd k. wRAR LR —
MEAR, MWFREEH TR IR, R PLE— MNMEFENER size 2045 make-
hash-table o MUXPFFAEAMWABEH: FIOVIRENER A7 RSB ARK, IRAERE LY K
B BUE RN UREIE RS A K 2 2R, IRARELRTAAAAE . csize ZEAIRE T W64y
KaEE], WIRE TouR S E. FRERUL, R IKaT PR RN EcE . T

(make—hash-table :size 5)
AR A= ANHAF A TR G A 3R

AR 200 BB M A S50 —FF, AR — O f M R E M S . sl eql , H
PRA] LRI — NI S8 - test REVF PG REFH eq, equal , B4 equalp :

> (setf writers (make—hash-table :test # equal))
#<Hash-Table CO05E6>

> (setf (gethash ’ (ralph waldo emerson) writers) t)
T

KA EATE AR A RR N EZ . 7 THIR, AT LHEE nember A WrAH 2%
FIAIW. A7 TISAER, FATRTBATIUE R E, JHEm A RGN AR E € .

KZH Lisp gifeMHGE (BORAEW, slitimie) AT XA . ARG IAT R
W, HEWE BRI 2 RS UTERN,  ARWYE T R BGE S

Chapter 4 i\ 4 (Summary)

Common Lisp 328 /0 7 NN — YRRy [ &
FHORTR R E . FRARSHUEN SR,

FeyIHE T IR S 5IR . V2 P8 s BTS2 bt 1) S 7 24

RUNAT V22 RECAR SR 7+, PITLAAE Lisp AWM 2 2% 5 (1

W defstruct X T — M4 TBINE . ERt— MRS MR IR L6
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T
6. R4 A OISR ES
7. WA RIEAL T A EAARCR I ORI G WU (mappings).

Chapter 4 >] il (Exercises)

1. EX—RE, 2 — P84 (square array, —MHRIZEEEA (0 n) ), IF
Be i 4% 90 .

1 > (quarter—turn #2A((a b) (c d)))
2 #2A((C A) (D B))

PREFEE ) 361 T array-dimensions o

2. [ 368 T1H) reduce BiHH, #RJG HI & ke X:

(a) copy-list
(b) reverse C(EIXI%3£)

3. S AERERE R AW, Fp AT S R S AN e

(a) — A PRBOR E XA CEBISEI AT 85 AR I fUE A S (eql) 1)
(b) — A esL B2 AR, R 53 & s I A

L I F

4. B SL—NHRE, B AT XRERW, JERPIEH R TR T4, — AN KRN
JFHIHIER .

5. & X bst-adjoin o« EXANRENE bst-insert #ZAMHF IS, (HNIZ R ZAE
TATART R o S HL AR N

ik bst-adjoin BINEEY bst—insert —#&—FE,

6. ATA0 A 11 4 758 0T LU SR IER B 3K (assoc-listyidtiid, LR ZIRMeE 2L (k . v) 11
e, X RIS A R R MR o 5 SRR

(a) 3 ANORIRAIR, FFIR A1 ASXF N 5 A 2
(b) #&32 AW, JFR AR RIS 2R

JH
[1] AN BRI B4 & AN AT iR 3% (¥) (neither adjustable). ASA] &4t (¥)(nor displaced), A%
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HIHFATRE (fil-pointer). ZUALERVETRIHLMT. — /MR e — > —4EfR 4], mTLd
RECREREE T P

[2] £ ANSICommon Lisp H, RAJEAZG—A™ :print-object MIREFSEHRIA, EXH
T ZANSH WA MM print-unreadable-object , fEAJHIF, MNiZZAEH
XA, ATRAH #< . BSR4 .

0 comments  0Stars

Leave a message...

)

Discussion Community

No one has commented yet.
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Chapter 5 #%1iiliii (Control)

2.2 1 /28T Common Lisp ISR, BHRIIMAERNAZIB AR T « AREREERATH —
ANFEE A, R EATIERE S T SRAE N o A AT L E R E R 2 e i SR . o i
(R R B0 FH 2 Lisp F2R OB IR 45 , A0 e VR 75 il 2 FH R S b A

5.1 X i (Blocks)

Common Lisp H =M1 X Ht (block) FIFEAREEVERT: progn, block PAM tagbody o Al
C&F progn 1o 1E progn EARFHIRIANSRPRAE, iR Bl EAg — AR U 1A :

1 > (progn

2 (format t "a”)
3 (format t "b”)
4 (+ 11 12))

5 ab

6 23

R AR AN RIE A E, ACRZE ] progn (BUATATIX B REERFERIE] -

—/block BEWA LT REZHEN progn o« H—DSHPNFTT. KRR T XKHRK 4
Fo AR RAEMTIT, ARAT LM IESRAE, IFE A return—from 5E X R4 T
SRS BV B — K -

> (block head
(format t “Here we go.”)
(return—-from head ’idea)
(format t “We’ 11 never see this.”))

Here we go.
IDEA

S O v W DN —

WH return—from FEVFRIAFER MWD AT Ty, SSARENTERLE . 58 —AMES
return—from IS, RKAIENULE —NSEH A X FRENE. £ return—from Z1&
[P RIE A SR

WAH— return 7%, EHAENKSECGHE X B nil IR [P

1 > (block nil
2 (return 27))
3 27
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V2852 — A RIB A TARH) Common Lisp #ERT, B SAE— M ni 1 X EE,
Letn, BT do A4 R4 RR 4L

1 > (dolist (x "(a b c de))
2 (format t “"A 7 x)

3 (if (eql x "¢)

4 (return ’done)))

5 ABC

6 DONE

I defun 5 IR RRECEAR, RS EAE D R BRI R XE, BrPAKAl Bl

1 (defun foo ()
2 (return—-from foo 27))

BB block 4, A& return—from 8% return #AL TAE.

i return—from , AT LLEH— P read-integer HA:

(defun read-integer (str)
(et ((accum 0))
(dotimes (pos (length str))
(let ((i (digit-char-p (char str pos))))
(if i

(setf accum (+ (k accum 10) i))
(return—-from read-integer nil))))

accum))

CO N O U1 v» W DN+~

68 U IMRAAERL 3 B 2 T, Ao B BT 74 o BHED D BRI DAG &, RO IR 3K
B RHAREC T B FAFIN . FATTA A i A A . MBE BRI T Catom) B bx
% (labels); CIXFEMIBRZALLT g0, SICFEBIBZ A ARBR KRB LUN2 MR I
RIRE B HEREDH — 2= A7

> (tagbody
(setf x 0)
top
(setf x (+ x 1))
(format t “"A 7 x)
(if (< x 10) (go top)))
123456789 10
NIL

CO N O U1 v» W DN +—

RABAEAT EEADRICIILE ERAERT, AR A IR . K2 Buk AR
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12119 Chapter5 Contro]) p ANSIComm on Lisp

HEEE A tagbody , FTLARTHERT LAZE A& R CEARIRADARED) AEFIFRSE K go o

PRGN e 58 AT PR — N X B @t #9 1 (block construct) 2 JLTFAEA N5, #Rex{EH progn
o T RALELSARB U, 1] block SKREUN . 2 BURE P bl ko A4 i 2 4 1)

tagbody »

5.2 ifi 55 (Context)

T NN RIE XN A HRAER I Lot o B2 —AMUG A, HARVFRAIE /4
N BB AR

> (let ((x 7)
(v 2))
(format t “Number”)

(+ x y))

= DN

—MGIE Tet WEAERFOIE B — S HT0RVETESE (lexical context) o FEIXANESE BLA A
AR, SRIMAEAMBTESE AR A K L AR AN AR T .

Wi B, — let BIARGRE —ANREOHH . 7 214 WiEWHE, "TUHZFZKSE A
PR, ] DU T F#E A — lambda KA K S, did—4 lambda £k %2
PR 2, FRATTA]T DG Al H B B2 0, 3T lambda KA A N B BOR S — 45
5

1 > ((lambda (x) (+ x 1)) 3)
2 4

WA Tet FIEA PR EAFR]R

((lambda (x vy)
(format t “Number”)
(+ x v))

7

20)

Ol = W DN =

AKX Let PAFATIRE, NiZ2g WL TAEAZ 4T lambda , BOAHEAN—A Let WIRRHAT—A
SRR

RABAE WS UREAT, W let QEERARRERIME, ARRKBILEHFE—A Tet PreliE
AE . BAPIKUL, WARBEATIA
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1 (let ((x 2)

2 (y (+ x 1)))
3 (+ xy))

fE (= x 1) W0 x AR AT P B, DO A RIE S R -

1 ((lambda (x y) (+ x y)) 2
2 (+ x 1))

RHEUEED + x D) APASBULG R, SRS HERENHISE <.

BT DA AR L A AR BT (AR R AL, MO R N RIE T B i 7y — MR R Y AEIX A
Ol RN TERRA Tets

1 > (let* ((x 1)

2 (y (+ x 1)))
3 (+ x y))

4 3

A Tets ThAE EAFRR— RINMREM let o XAREHIIIB] 155 L -

I (let ((x 1))
2 (Tet ((v (+ x 1)))
3 (+ x v)))

let 5§ lets M RBYIIHEARBA nil o« ZFEMREATERKIMAELILN:

1 | > (et (xy)
2 (list x v))
3 (NIL NIL)

destructuring-bind ZZZMAIN let » HHESZR—TE, CHEZ— M (pattern) —
AN AR B T IR — FFRE e AT AN S B R BTG Y RS A AR o . 2541 oK
Ui s

1 > (destructuring-bind (w (x y) . z) "(a (b ¢c) d e)
2 (list w x v 2))
3 (ABC (DE)

HEERRN CEZASHD BATILRCR G380 i, SR,
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3 41F (Conditionals)

A AR i s HRIAAE RN i f FTiI&E . 26 R PR 428 when
B —MINRAFKIA A (test expression) 5 —/MUE T4k AR I8 2 URAE IR [P =B, )
K EARSRAE . FrEA

1 (when (oddp that)

2 (format t “Hmm, that’s odd.”)
3 (+ that 1))
R
1 (if (oddp that)
2 (progn
3 (format t “Hmm, that’s odd.”)
4 (+ that 1)))

when AR unless 5 EERZFEFFIZSAL A EARMAENRRIE AR MBI, A5 A4
KA

BT &R (N IE R BT E) & cond , EHAPANFIINS: BRFLELMHR,
BRGNS S BN progn o ETUNAERRA T ZAE—A> if PS4 if
NGO ME . 288k, JX4 member pR %L

1 (defun our—member (obj Ist)

2 (if (atom lst)

3 nil

4 (if (eql (car 1st) obj)

5 Ist

6 (our—-member obj (cdr 1st)))))

] PUE SOk

1 (defun our—member (obj 1st)

2 (cond ((atom lst) nil)

3 ((eql (car 1st) obj) 1lst)

4 (t (our—member obj (cdr 1st)))))

sz |, Common Lisp FISZILAMESHE cond FIFER i L,

BRI, cond RFANWMEZASE. NS ELIE A BA KB ek
ZANRIBAMFNIER. 2 cond RIBAPRAER, WA AU RKAG, HRPEADIA KA
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R AL 2R RN, 5 ORI A RAE AP SRA, et — IR A &
PB4 cond IR . WARAT G IR 41 AR BT RIB 1 -

1 > (cond (99))
2 99

W2 3R [F] 2 I

HHJR cond A ¢ AT T, WA S MAAERIE, 1ENEa . s
TAIFFEWE, M) cond R[A nil , {HAIH nil IR [EME &R 25 6 Xk GXFRh o) AT fE &
%7, iEH 292 71). ¥ Appendix A, unexpected nil /N5,

AR NS — RV R ILAI, 17 case AL FATTAT RMEH] case RE X
—AEREL R H AR EL

(defun month—length (mon)
(case mon
((jan mar may jul aug oct dec) 31)
((apr jun sept nov) 30)
(feb (if (leap-year) 29 28))
(otherwise “unknown month”)))

S O = W DN =

— A case KIEX T —ASHOT, WSS EEREGEAD TR RRMEMILE. BEZFAD
WA Ta], BATAIE A B BRI R, RBEE TS AN RIEA . BN
s EMNASEORE. A HNERERE T AP I (] eal ). WAL
AL, FRIFRINRIE S PORAE, IPR AR RAEAEN case RPN,

g TRV BEE AT LU t Bl otherwise o WIRBAT PRGN, Bt A & H#EN,

1 | > (case 99 (99))
2 | NIL

M case IR[MA] nil

typecase Z 5 case fAHL, BR T REASFRJHPIBEE N A B AMETHST (type specifiers), UL
B NS BR BT typep AR eql (—A typecase HIHIF7E 107 TT),
PEVE: 6.5 /MY,

5.4 54X (Iteration)

HEEANIEABRAERT R do , BAE 213 g, it do 5 TEEUHT block A tagbody
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s FRATTIAE N TE & ] AFE do EMRWATH return, return—from BA& go «
2.13 3] do M — NS ELIUE — AN B U H AR, AT PUEI R A

1 (variable initial update)

initial 5 update JEAZIEFENMEM . 45 update X MG, FERIEARIASE L E,
#initial JEAXWZNEHS, BB nil KYJLGELL.

£F 23 JLHHI TR (G 213 5D

(defun show-squares (start end)
(do ((i start (+ 1 1)))
(¢ i end) " done)
(format t 7"A "A%” i (x1i 1))))

S W DN

update JEAZ MBI H do PrEliEm &, —M&EB2EXAH. WHE — do ) update JER,,
KHZEDZE—A A SOEAS B, SR A

MR AN ASRAGOFN, K T, AR update B, ZHE AT A CK
update AR RN, EPEPMREGE RS —JOSRME? M do (5, EIRFEE
A HIH:

> (let ((x "a))
(do ((x 1 (+ x 1))
(v x x))
(O x 5))

(format t “(CA "A) 7 x y)))
(1A (@21) (32 (43 (4
NIL

N O O v W D —

B UGRAUN, x SFARSEATIIEIN s v BERAS x AT U

EHE— dox, BEFE let 5 letx MK R (L] initial 8 update JEX T IS
BIRT—ASTRIA R, IR A

> (do* ((x I (+ x 1))
(v x x))
(O x 5))
(format t “(CA "A) 7 x y))
(1 1) (22 (33) (44) (55)
NIL

O O = W D —
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BT do 5 dox Z4h, AT LA IR IS AERAERT . BHEAN - ADFIRIICEE, FATTATEL

Chapter5 Contro]) p ANSIComm on Lisp

] dolist :
1 > (dolist (x "(a b ¢ d) ’done)
2 (format t A 7 x))
3 ABCD
4 DONE

MIEARGT AR, WHRSIR NI =005 (BT done ), SBRAEIFAEN dolist R[]

fHo B8 & nil .
AHEFIFERPRHZ dotimes , Z5ERA n, MIEE 0 AR n-1:

S W DN

i dolist , HHASIRNIIE A0z ZEFEIEN, S 2 nil . HERE USSR

(dotimes (x 5 x)
(format t 7"A 7 x))

01234

5

B

PREL mape A mapcar R, (HANG cons —ASFIFIRMGIRIBIE, BT L& ME— R 2

TIp

do [T 15 (THE POINT OF do)

7f “The Evolution of Lisp” H., Steele 5 Garbriel [%i& T do I i, FiAMISZAEKLF
T, AHAREAEX B ok

WOTF R TEVEANR, AFFERHZE, TN efEEss, —MESRE — kR
o R R AN .. JLFEAEREL S, Sf MR A IAME, M
— AR EH R RRE R . WRIEIEE R A AR, A8 BRGSO AS AE B I E
KFB) L. B HAREIER . BAZAAREM do fFH, I T A4S SRR A 0N
FRPE, VAT LB m A Rk iR R
(defun factorial (n)
(do ((jn (=] 1))

(f1 ¢ j0))
(30 D))

IRAE step B BLSLCHUITAT (0 SEBr TAE, — N8 LA do B IS BA T H .

AT EWER . B dolist RAFRIE, Py Ew] LA 7 24> 51 3 -

1

> (mapc # (lambda (x y)
(format t A A 7 x y))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch5-~cn.htm 1
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" (hip flip slip)

" (hop flop slop))
HIP HOP FLIP FLOP SLIP SLOP
(HIP FLIP SLIP)

S O = W

BRI AL

5.5 Z {d (Multiple Values)

WA NIZ AV, O T 2R R A FE A 2L, A Lisp RIBACIR M AME. BIESE
ALK AR T 72 Common Lisp B, —MRIAXFTLUREIFEANWZANHAE. &2
PR [ JLAMELICR I 24 552, H A DRI LR [P 19 AME.

LAV éﬁﬁﬁ§4¢$fﬁﬂ€klﬁl AT ARG MR EENIRg . 25615k
Ui, PN get-decoded—time iR [F] O NEUE R F RINAEMIN R 2, 43, B, HIH,
H, RPN

ZAHMAL B R HOT LLM T ni 1 ARG DL X244 gethash R [EIPIAS
{Ho PG e S AN EUERSR S BRI, AT AFE G Ay R LA AF ni ], R IAT
AL AR A

values BRAORMIZNEE. & DADHIR IRV BUE IR NS4

> (values "a nil (+ 2 4))
A

NIL

6

=~ W DN =

R —A> values RIKFIE B M BARSRAGMRIX I, B PR [m] (0 BB AR A pd £ )ik vl
B AT LU B AN A o] Hi iR [k A% 32

1 > ((Iambda () ((lambda () (values 1 2)))))
2 1
3 2

SR RO — AR BHE R, 55— AN e T

1 > (let ((x (values 1 2)))
2 X)
3 1

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch5-~cn.htm 1

9NT



12119 Chapter5 Contro]) p ANSIComm on Lisp

FHANWSEAEN values , ETREANRIEMER . FEXMEL F, HUH—MREHEREE, <

R nil :

> (values)

> (let ((x (values)))
x)

NIL

S W DN

PR AN EME, BAMEH nultiple-value-bind :

> (multiple-value-bind (x v z) (values 1 2 3)
(list x v 2))
(1 2 3)

> (multiple-value-bind (x v z) (values 1 2)
(list x v 2))
(1 2 NIL)

W RAR R R R BUE B, RIRIIAR RS2 nil o WARBUE M BRI AL & 1%L
W, ZURMEPE . B DUAREN I N ] BT n) UX A

1 | > (multiple-value-bind (s m h) (get—decoded-time)
2 (format t “"A: A:"A” hms))
3 "4:32:13”

PROTLAFEH multiple-value—cal 1 Y4 ZAHANE A S HAL 5 228 — A R4

1 > (multiple-value-call # + (values 1 2 3))
2 6

WH DR EE multiple-value-list :

1 > (multiple-value-list (values 'a 'b ’c))
2 (AB O

FARG R # 1list fEAE—DNSEW KM nultiple-value-call

5.6 1 1> (Aborts)
PRAT LIS return £EARATT IR B T — block o A3 WM PATTAR B A S0 Mo i) 3, £E 30
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O R B A PR o ZEE OXAFH AL cateh 55 throw o —A> cateh Kk
B3 MhR%E (tag), ARZE] LURAR(IRRSSIIN 5, FRBEE — N RIE A T4

(defun super ()
(catch " abort
(sub)
(format t “We’ 11 never see this.”)))

(defun sub ()
(throw ~abort 99))

N O Ol v W D —

RIEAXMPRAE, AR ENEAE progn H—FF . 7EXBAUY BTy, — AN a%e e
FRZEM throw 235 cateh FKIAX H BRI

1 > (super)
2 99

N A GERRE) throw , A T ZRIAVLEIARZEN) cateh , 2P HIRILRS (PR R i
R YEATAT A SRS cateh o UWERBEA —A catch FFE ARG IIFREERT,  throw &7/~
MR

WH error [ HW THAT, ARSF IR 2H M (calling tree) ) 5 & s, B
R e B HIR LR 45 Lisp iR AL FEEE (error handler). 382 S 80 H — > Wi
I (break loop). LA N & —AME ¥ K] Common Lisp S2Hl A] it £x & A= I 45 -

> (progn
(error “Oops!”)
(format t “After the error.”))
Error: Oops!
Options: :abort, :backtrace

S O = W DN —

>

PEE: 20 > BB EATHEA R WG T
RIPAR PGSR EZ L, 20 14.6 /N L IRA.

A AR AREACHS PT 1B throw 5 error $TWr. #EHAFH unwind-protect , VRAT LAIHIRE
FETTIR TR WA S AR IR PAEAE — DA —HPPIRES . —A> unwind-protect FEATE =
MZHIFRPIZE—NSEOME . SRR 5B — NS A SR T Wy, 6 T it 2k =47
SBRAE :

1 > (setf x 1)
2 1
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3 > (catch ’abort

4 (unwind-protect

5 (throw ~abort 99)
6 (setf x 2)))

7 99

8 > X

9 2

EIXHL, B throw KR HIACS [FIRMIY) cateh , unwind-protect ffRISHIRE AL, 26
TANRIEAEYRE . TR, — TSV E B RS BB E B Y, unwind-
protect AIRESI A M. 7F 121 TLE3] T — M)+

5.7 /i~ HiizH (Example: Date Arithmetic)

FESCEER L, fEfg A 2 3 A0 InsC ARAT HI —28 IR, RERSSHI N 1997 4 12 H 17
H, ANHRZAZE 1998 4 2 [ 15 Ho ERANNTH, JAISHE — LT AR H
WHsS . JATRe e e B, AR BB AE 2000 E 1 1 He FATSHI AR +
5 - BRECR A BRI S, iy FATHAR S TR, R 4 R A H Y

B0 H IS B U, BATTREMNHIAR A, SRR REE 20, 251k, 2004 4
11 H 13 HIGREURR, JEMNERIG 5 S 2004 SEH 2 /0K, I LA\ 2004 4231 2004 4 11
HHEZDKR, Btk 13 K.

AT ADBATH ZH AL, RS AR A A 04T 2 DRI . FdiTal LU Lisp ok
HEHUXA R M N . BATIS AR H A KB R

1 > (setf mon ’ (31 28 31 30 31 30 31 31 30 31 30 31))
2 (31 28 31 30 31 30 31 31 30 31 30 31)

FATrT LU ] + e I A F 1R AR Bl e

1 > (apply # + mon)
2 365

DUHE QR IR S IXAN PRI maplist RNH] + EESE B> cdr b, FATTATRASR
(EYNTWERGPIR TP SA®

> (setf nom (reverse mon))
(31 30 31 30 31 31 30 31 30 31 28 31)
> (setf sums (maplist # (lambda (x)
(apply # + x))
nom) )

O1 B W DN —
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6 (365 334 304 273 243 212 181 151 120 90 59 31)

REH TR TIN=H 2 mead 17 31 R, N=H —-Zithmcad 17 59 k...

FATRIRIEE S IXAN B, PRV — AN, WK 5.1, B T S I 2 80
R

1 (defconstant month

2 #(0 31 59 90 120 151 181 212 243 273 304 334 365))
3

4 (defconstant yzero 2000)

5

6 (defun leap? (y)

7 (and (zerop (mod y 4))

8 (or (zerop (mod y 400))

9 (not (zerop (mod y 100))))))

10

11 (defun date—>num (d m y)

12 (+ (- d 1) (month-num m y) (year—num y)))
13

14 (defun month-num (m y)

15 (+ (svref month (- m 1))

16 (if (and O m 2) (leap? y)) 1 0)))

17

18 (defun year—-num (y)

19 (let ((d 0))
20 (if O=y yzero)
21 (dotimes (i (- y yzero) d)
22 (incf d (year—-days (+ yzero i))))
23 (dotimes (i (= yzero y) (- d))
24 (incf d (year—days (+ y 1)))))))
25

26 (defun year-days (y) (if (leap? y) 366 365))

K 5.4 Ha s Hede 0250y

—/N LR Lisp REIF I A dn LA DUAN Y BE: 2B 5 4F, RN, BEHE, BEMIT. F

4 Lisp A MEF G 2 —, EXVYNEr B, Lisp —HAEIHE . AR LAFEIRIFE

r%ﬁai* (Z 0. 10.2 /N (20, 14.3 /1) kI Lispe FATHES H month 7772
BOR T, URUMAT/EBES — MR Lispo

e KBRS DU B R &R, BTN (run-time). £ERT =BT B, AR mT PLBE A H 271
RN R 53, AT EHHL R,

FRAE I 5.1 FIACHD St — DI EHLES (time machine), 4URIRIAR, AT A

[ RARI H . B SR ARSI (IILAE, W i H 38 A i m A, R AT 3k A3 SE RS
MEAZ KNS, ERIENEE, BB IRIAESEHILE 1752 45, HEM9 H
2 k39 H 14 H.
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FEEA LRI I TR . BATHIRE R E, WX E T LI DU ER, BRARX
AT LAPE 100 HEER, W UEFE AR SFE—1fy 252 € n] LU 400 EER, WEZIESE. Pril 1904 4
JEIEEE, 1900 A, 1 1600 2.

TP DB LS — R, BB mod , &R MIAHBRAZ I TR AL

> (mod 23 5)
3
> (mod 25 5)
0

S L DN —

IR — D SEIRLE — A SR ECH 0, W — DS HOE TR A SHEER I .
PR Teap? EH] TIXANE, KREEMSHCE TR NEE:

1 > (mapcar # leap? ’ (1904 1900 1600))
2 | (T NIL T)

AT SR 4 H W 2 30 R U date—>num o BHIR[PTH B REAS B4 R BUR AT ZE4K
B AEIIRERN, AT nonth-—num , "E4E month A AL, WH LA E
= H2Z A%, W

BB MFAETF R IR ERN,  date—>num P vear-—num , iR [FIHEAE— H— HAXA LG
A (2000.01.0NFTARE M RE . XA BRE TAE T X MENISHL y TR, FIERLG
4 (2000)4F L miAE %k,

1 (defun num—->date (n)

2 (multiple-value-bind (v left) (num-year n)

3 (multiple-value-bind (m d) (num—month left y)
4 (values d m v))))

5

6 (defun num-year (n)

7 (if (< n 0)

8 (dox ((y (= yzero 1) (- y 1))

9 (d (- (year—days y)) (- d (year—days y))))
10 ((<=d n) (values v (- n d))))

11 (do* ((y yzero (+ vy 1))

12 (prev 0 d)

13 (d (year—days y) (+ d (year—days y))))
14 ((> d n) (values (- n prev))))))

15

16 (defun num-month (n y)

17 (if (leap? vy)

18 (cond ((= n 59) (values 2 29))

19 (> n 59) (nmon (-~ n 1)))
20 (t (nmon n)))
21 (nmon n)))
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22

23 (defun nmon (n)

24 (let ((m (position n month :test # <)))

25 (values m (+ 1 (-~ n (svref month (- m 1)))))))
26

27 (defun date+ (d m y n)

28 (num—>date (+ (date—>num d m y) n)))

K 5.2 Hiliz5& . R F2HM

5.2 R TACRE I 2354y o BREL num—>date PR EEH R H . A T nun-year &
0, LLH IR # 2GR B14E DRI I R E . BB R I R B 45 nun—month , MR H S
H,

Al year—num —Ff, num-year MIRIGTHEAE LB R AL, —kE—4F. ERELEBRE, HE
EIRMF— AN ERHE A B n 8. e N AR E AT LLR [P kAR g £k
Ho ARESHEITELR, RIZELIIRPIHTIOERPIEE . X2 B prev ,
prev FERFRIEARIS AN days FERTIKIEAR I EUE .

PR num—month LB FFE/7 (subroutine) nmon 4T A4 & S month—num o« ABATIA
i 40 B month IBUEBIALE, AR month—num WAL E B .

K 5.2 AT R BT LS T — o HIIRIIEESS 51— DA, num-year A LA EEH]
num-month o IAEZF BEM AN A LS Sy A T, (H2EAE e LU TAE T, T —2 8k
YRR E A —.

T date—>num 5 num—>date , HIWEF IR PA . TAIE dater B AT, LI
K H WSO . an SR AT 1ARIE I date+ SANTE 1997 4F 12 H 17 HoNTRZAEH) H 1:

1 > (multiple-value-list (date+ 17 12 1997 60))
2 (15 2 1988)

FA14921 1988 422 F1 15 H.

Chapter 5 i’ 45 (Summary)

1. Common Lisp 7 = MEARP XA T2 progn s ARVFIR[FEIK] block 5 LLEARVF
goto ¥ tagbody o 1R Z WA ERT AR & X P,

EN AN IR TR A b A5 (R R £ H

Common Lisp $2ft T 1& & A ARG LA BT LIS if ke o

A HAAIE AR I AL Th

Fik AT LUR [B] 2 AN

THEERE W] DA B DA S GRS OR ] Al 5 jy% v W s e ) 458 2R
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Chapter 5 %:>] (Exercises)

1. B THIRE B ERBEA M let 5 lets, FHATFFEMFREXAPRMA 2 K.

(a) (let ((x (car y)))

(cons x x))
(b) (let*x ((w (car x))
(v (+w2)))

(cons w y))

Q1 B W D —

2. f§H cond 5 29 G mystery BREL.  CHEE: 55 A2 258 5 8 (b) #57)

3. EX—ARIFLZHCAF T e, 1 B2 808 — A IR N RAEA 5 I, ANt
HIFJ5 .

4. 1§ case 5 svref EE month—num (& 5.1).

5. X MIAEBHRAR R E, 52N E x iy, JHFRE—DMIEE, 08
T v T, I IR X RTINS

1 > (precedes #\a “abracadabra”)
(#\c #\d #\r)

6. & X MECEIELVIRA N AL, % PN REIIEL, FFRE-ADFEIR, fE5
ZSIESIIpo e Sy INCYNIPOE ¥

1 > (intersperse - " (a b c d))
(A-B-C-D)

7. SRR RV R AL AR HMERT X (pain) 2y 22—, 3R]
I, A

(a) 14
(b) do
(c) mapc 5 return

8. i USRI, AR R K
0. [l 312 MR HhE| A SE BRI YRR B ), AEA BT K, I
et o

(a) MM catch 5 throw KAL)y, (EHILBNH e kiey, HRZIR
(b) HEH Mg FHEFHIRER, EAMH catch 5 throw.

4| ] k
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0 comments 0 Stars
. Leave a message...
Discussion Community ol

7

No one has commented yet.
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Chapter 6 % %{ (Functions)

PR R BOZ BEA Lisp IOCHEZ —o B Bk, pR¥GE Lisp ML BT#E. Sbs EWE, B9
Hot— AT A s L RZ —.

6.1 4 J5 K 21 (Global Functions)

FIWrX fboundp HREATESH —MRBEM A TZH - DHENFT 5. QR DR 52H
B4 7, symbol-name £XiR[1]'E:

> (fboundp ’+)

T

> (symbol-function " +)
#<Compiled-function + 17BA4E>

FEH symbol-function Ml AN 45— eREL:

1 (setf (symbol-function ~add2)
2 £ (lambda (x) (+ x 2)))

AT LOE SC A F AR R, AT MBI de fun By U s BOIRFEAE T E -

1 > (add2 1)
2 '3

Sebr b defun ORI I AR, HREREE

1 (defun add2 (x) (+ x 2))

FHVERN IR seor FIAI. A defun iEREPA R SR el B0 ) 1 4 4%,
FERE UL, IRATE EE R SR

A defun IR — DS NIXFEE AWML (setf ), REXT Y setf HH—
SHOE A £ RIS &K ARSI I R EEE primo & XUk car MR i
(defun primo (Ist) (car 1lst))

(defun (setf primo) (val 1st)
(setf (car Ist) val))

B~ W DN =
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FE—NREAGEIXFIE N (setf ) BIRECE X, S DS EACGH AL, Rtk 2
AR TS © S

WAEATAA] primo FY) setf & —AN_LIHARE 1) R B0 H -

1 > (let ((x (list "a b ’¢)))
2 (setf (primo x ) 480)

3 X)

4 (480 b c¢)

ANHTEAN TR (setf primo) M3 primo , {ERCHF I SCHH AL Rt 1.

HP 7 H3 2 Lisp RIAF, WA B IR AN B Ek. — DT RARSERAARIE
M, BrARE R e RIEN, FUASERAEMZEN . MR AT EHE defun Pr
58 SRR AR 2 — RIS,

1 (defun foo (x)
2 “Implements an enhanced paradigm of diversity”
3 X)

TR IXAN 7 Hr 2378 1l R B SRS 7 £ (documentation string). — N4 a1 5E S R E 1) SC
B, nIPLE A documentation HUAS

1 | > (documentation ’foo ’function)
2 | “Implements an enhanced paradigm of diversity”

6.2 J5+i R %1 (Local Functions)

i defun B symbol-function &AL setf P XINRAGE R E. IR ] DURAFH 4R AL
BIHE, AAEFTAFRCEAT. R R RS2 AT HEN), R RSO R A &R,
SRS BRSO T B A

JS Rl MEH] Tabels €, et FEREG KBTI let o« ERHE NS HLE A
PR ERE E XANER, A DRI R SIR . S DPERPRCE NI M E
oW

1 (name parameters . body)

M labels FRiAZTFT NIy, A name ZE[RAVEH (1ambda parameters . body) .
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> (labels ((add10 (x) (+ x 10))
(consa (x) (cons "a x)))
(consa (add10 3)))
(A . 13)

S W DN

label 5 let MIZRELAE— N7 LA E 7o i labels FRIARX T X Rl £, v LIk
HAMAFAIE b 2 XS, S E . BTl nl fEn] LUXAEE SC—AN 3 A 1 JR 358 e
5.

(labels ((len (lst)
(if (null 1st)
0
(+ (len (cdr 1st)) 1))))
(len " (a b c)))

Ol = W DN —

5.2 WErR T —A> let Rk BB S — A e BOR ] . — A do FRaBnT LA iR
Jl AR A R o N XFEB AR do

1 (do ((x a (b x))
2 (y ¢ (dy)))
3 ((test x y) (z x v))
4 (f x vy))
S RLTA
1 (labels ((rec (x y)
2 (cond ((test x y)
3 (z x vy))
4 (t
5 (f x v)
6 (rec (b x) (d v))))))
7 (rec a c))

XA ] LUHPR ARSI RIS do AT 3o AT B8 R 1Y )il

6.3 2% %1% (Parameter Lists)

2.4 WAL, A7 TR, W AR R S . MR THG, BAl1E
WVFZ AT AR AN E B S A s . 25 XA s B, AT B A AL rest 2
BRZR 0.
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WRBNE—DRB ISR B BIRE — MRS &rest f§5 (token), HBEE XA
PRECHO N, XA BRSNS — ARSI PER . RN LA A funcall
AEUTARYE apply BRI B EOA AT LU S

1 (defun our—-funcall (fn &rest args)
2 (apply fn args))

BABE L ERAERT T, ARSHOT AR 206, JFn] LSS BcRE e M. XFE S ERR A
RS (optional parameters),  (FHEL 2 80 IS 40A RO T3 21240 [required
parameters] ) 41 AT 5 koptional tHIAE—ApREI S IR,

1 (defun pilosoph (thing &optional property)
2 (list thing ’is property))

IRPEEAE &optional ZARMSEHGEIEFENER, BAE N nil

1 > (philosoph ’death)
2 (DEATH IS NIL)

AT AR e e (e, DR SR E AR PR A IXIR philosoph 77—
Cikie YNIWIE <X IF

1 > (philosoph ’death)
2 (DEATH IS FUN)

EPEES S EHAT ZRH R, B LUREM Y Lisp ik, FIXANERIEAAZH
B, AR EEH] B I A PR A

— K S (keyword parameter) & — R R IGE L PEESE W RARIERF S dkey
E—NZHFNK, TAECZEBRSEE SRR . o, MR R, XS H 5
B HOK, SACE TR, MR SR R PRIRA:

> (defun keylist (a &key x v z)
(list a x vy z))
KEYLIST

> (keylist 1 :y 2)
(1 NIL 2 NIL)

> (keylist 1 :y 3 :x 2)
(1 2 3 NIL)

O© 0 3 O U1 W= W Do+~

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch6-cn.htm 1 4/19



12119 Chapter6 Functions) p ANSIComm on Lisp

HEENIEBENESH 1, KRB TSHEREE ni ], B LHESH R ] R 2 sy
{E

KB 5 AR ZE00] LA rest ZEUEERD SR, FF A& 1 25 oAt 7 B 213X L8 2 501 bRy
Blo 2K, AT LUXFE 2 X adjoin :

(defun our—-adjoin (obj lst &rest args)
(if (apply # member obj lst args)
Ist
(cons obj 1st)))

B~ o DN =

% adjoin 5 member F252—FEMORHEY:, AT LLA] rest ZHUNEEEA], FAE4 member
PR Ko

52 WM T defstructuring-bind %%, R HEHN T, ML (pattern) P E N — NS
R, LS RIS R — R

1 (destructuring-bind ((&key w x) &rest y) ~((:w 3) a)
2 (list w x y))
3 (3 NIL A)

6.4 7~ 19l: S H] K4 (Example: Utilities)

2.6 2R T Lisp /2 H K ) Lisp s B, XL 05 U mT DA H CE R Ff
ROERE B ST R AN 2 SR ARIOR I &8 5 RO ARnT LUSE s
HORELAIRIARE . i RARAEEE Common Lisp A7 3 MEEE A, RATLLACE A4,

IMXAS B O 5 1 —FR 70, R + B eql —FF.

HLAW K Lisp #2775 th il F (top-down)t i1 N ifi_I (bottom-up)ith TAF. HAhAIsHEES
BERPFEIER, ATEEE T — N EEAMIINRE P ES . WX F s, HE 5k
e L, WELF ] (meet sooner, and neatly).

kP Lisp MIERVERFRAE S H e 5 (utiliies). 41R'E T 8 £ Lisp FEREIN, Res KIAR
FFRT —RIWFEE, MIRE—NIHSE X EZ L, T H SR
.

LR 1 KO IEAES R, BRI SRR R, X e Bt &
AR AW ARAR W SIS 5 B ] Ce PRSI ) 6 R RE P e it o (BAREANT 202
ISR A RE ] — RORRMR R, BATERRFES (RS2, M) » il
PP foe e (R A
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BRG] AR 208 th B B HUS R, RR AN TR BRI o B A Rt R b
HEH . s b, RIS N, EES SR EHRM. BEE sort . 1E
Common Lisp /X)L PATE B OE —MEFRET:  sort Witk 5380, CLEUAEA
(HAFFATING o IX A S ] F F Ak

1 (defun single? (Ist)

2 (and (consp 1st) (null (cdr 1st))))
3

4 (defun appendl (lst obj)

5 (append 1st (list obj)))

6

7 (defun map—-int (fn n)

8 (let ((acc nil))

9 (dotimes (i n)

10 (push (funcall fn i) acc))

11 (nreverse acc)))

12

13 (defun filter (fn 1st)

14 (let ((acc nil))

15 (dolist (x 1st)

16 (let ((val (funcall fn x)))

17 (if val (push val acc))))

18 (nreverse acc)))

19
20 (defun most (fn 1st)
21 (if (null 1st)
22 (values nil nil)
23 (let* ((wins (car lst))
24 (max (funcall fn wins)))
25 (dolist (obj (cdr 1st))
26 (let ((score (funcall fn obj)))
27 (when (> score max)
28 (setf wins obj
29 max score))))

30 (values wins max))))

K 6.1 52 H pf

PR CARE RS SEHT R 8 AEURIRE e AR RIAE 1 St . & 6.1 Phik T &S i ek
B WA single? 5 appendl BB AWAMJRIZ E0R, RIS MERF ARG H . Tl
AR single? HBHE AR AICEIIIERN, RFE.

1 > (single? ' (a))
2 T

IMAZ AR E appendl Al cons AR1%, (BAEFIRAZMPTIE —DIooa, MAEAERI:
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L 1> (appendl " (a b ¢)’ d)
2 (ABCD)

T—EHBREGE map-int , B —REEEL 0, FFIREPEE RN 2347 0 21 n-1
() 45 FL 1) 3%

XAEMR A AR 4 H (—A Lisp L2 —a, HaABEE IR S IR RE 7 1Y
FEFP) o QERIATARE A 0 2] 9 A, iﬂdl]Tu:

1 > (map—int # identity 10)
2 1 (0123456789)

SR ZEE FATVAREE— /\,E\Jﬁ 10 MREHLE SRR, READEAR 0 22 99 2 () , 3]
n DL S A0

1 > (map-int # (lambda (x) (random 100)
10)
3 (85 50 73 64 28 21 40 67 5 32)

map—int 1€ Ut T Lisp #i&— AR 1k 77 7% (standard idiom)z —. FRATTEIEE—
RS ace, WA i1, IRBZBRNS BRGER. HIRATTEHN, AT 2/
o [1]

FAAE ilter HFEBFRIFERTE (idiom). XANRBEEZ DRSS —DIR, KRBy
MZEFEICR BN, REIPHATIE il JCE:

1 > (filter # (lambda (x)

2 (and (evenp x) (+ x 10)))
3 "(123456T7))

4 | (12 14 16)

TR filter T RGEH — AN AR remove—if o
61Bﬁﬁ§ AR, most , ARIEFEAVES BEL (scoring function), iz [F151) 2 H #5543 ()
JCE. CIRMIWAME, SR ITE L E M3

1 > (most # length " ((a b) (a b c) (a)))
2 | (ABC)
3 3

SR TF A, RIS ZERICER.
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EEE 6.1 iR =, ek Bl NS 8. Lisp Ak id ek 5dE 4 ZH R
$, XA AR A S N ERE R R IR IR 2 o AN S pR s 20
SEIEH T, AR ET LR 401 104 e B S AR I, ORI ] A St SR R AT A 5 VF

o

%

AN G ) R BSOS e e AT AR AEAR AT PSR RE > o (B ARt ] LU Ry 58
FN MR PSS R S, MIRATREBZNT, JRATLAE Lisp 2 E'5H B % E i
o WK W ARRAR R G AT A, XA AR 5

6.5 /1)1l (Closures)

AR A LB RIE A E B e OOk ], DU & A28, Ik
FH R SRR 45 Al kR [P 1) R A

(defun combiner (x)
(typecase x
(number # +)
(list # append)
(t # list)))

Ol = W DN —

X2 b, AT LGN T 45 5 pR A

1 (defun combine (&rest args)
2 (apply (combiner (car args))
3 args))

EHEZAEAMRMSH, U@ G ENRMN T iE. O TR, BAMBOE P
11 IS EH G FIFE R, )

1 > (combine 2 3)

2 5

3 > (combine " (a b) *(c d))
4 (A B CD)

2.10 /NI RIAEVEAS & (lexical variables) R 7EY i X FiESE (context) N A5 4. A5 X AN PR
MR A, REIRAESSGE AT, AT ORIE 2 & A 2301 .

W —AN R — AN B AR R g e E, eI 2 B2 &, RIMEE A
H—MEIR [P R AF BB TE S 2 e X BLIRATEIEE T — M0 50n L 3 KR %G

> (setf fn (let ((i 3))
# (lambda (x) (+ x i))))
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#<{Interpreted-Function COA51E>
> (funcall fn 2)
5

AR S BN AT, BN —>H H142 5 (free variable). — /M 3Z 2
—A>H HFRVEAS & (free lexical variable)it, Fxoh 1l (closure).  [2] H 2 bk BUEA71E,
XA L A AE

—/NMATELE PR B PR (environment) 145 6 TCIRTEY, 29— AN pR B0 S BE 31 1 [ A] v 21 05
IR ARG, AR G ok . XY R ARG FIIX AN R, (HERFER
W

1 (defun add-to-list (num lst)
2 (mapcar # (lambda (x)

3 (+ x num))

4 Ist))

XA PRBER N R, IFRElASBEAT A SRS 15K . 4£ lambda
IR AR num 2 H B, BrUGORIXFERIT O, BATMESE— A4S napear .

— /NG B o — AN R AR R I, R CESIR BN TR P AL . R T AN Bk SR (9]
—ANMni%As (adder):

1 (defun make—adder (n)
2 # (lambda (x)
3 (+ x n)))

EHEER AT IR AR S EA N e A

> (setf add3 (make—adder 3))
#<{Interpreted-Function COEBF6>
> (funcall add3 2)

5

> (setf add27 (make-adder 27))
#<{Interpreted-Function COEE4E>
> (funcall add27 2)

29

FATAT LA BB AR R A . N T FRATE SO AL AT 1 e

(let ((counter 0))
(defun reset ()
(setf counter 0))
(defun stamp ()
(setf counter (+ counter 1))))

Ol = W DN —

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch6-cn.htm 1
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XA — 5% R Bk VF ] DU SR G g i )8k (time-stamps). BER IR stamp B, Al
RAF— N2 s I, A reset AT LUK THEES (counter) )2

1 > (list (stamp) (stamp) (reset) (stamp))
2 (12001

PRAT LA 2 SR S KA B R RE 2, (ERE 708 v 8 w] BLER I T s R 3]
2.

Common Lisp A — AW EREL complement PREL, 22— ANHIBra, Ik A1) W= Ab
#( (complement). 1.

1 > (mapcar (complement #’ oddp)
(1 23 456))
3 (NIL T NIL T NIL T)

177, KRR R BUR 2 5 il U H K

1 (defun our—-complement (f)
2 # (lambda (&rest args)
3 (not (apply f args))))

DR AR B ORAFAFAEAR, 2R RN X2 vkl—ff . HI /2 Lisp R i
KWFY Lz —. BTN T — R R 5 B AS nl SRR e vt I ik

6.6 . PR ERIE %S (Example: Function Builders)

Dylan /& Common Lisp 5 Scheme [1E &%) (hybrid), 4% Pascal —fHiEE. CHEHK
IR AR BRI EC BR T L RATIPTE L complement , Dylan £ compose , disjoin,
conjoin,curry ,rcurry PAM always o K 6.2 XL %¥) Common Lisp 8L, 1K 6.3
7R T8 e SCREAH HH (1) 55 R 2

(defun compose (&rest fns)
(destructuring-bind (fnl . rest) (reverse fns)
# (lambda (&rest args)
(reduce # (lambda (v f) (funcall f v))
rest
sinitial-value (apply fnl args)))))

CO 3 O O1 v~ W DN —

(defun disjoin (fn &rest fns)

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch6-cn.htm 1 1019
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9 (if (null fns)

10 fn

11 (let ((disj (apply # disjoin fns)))
12 # (lambda (&rest args)

13 (or (apply fn args) (apply disj args))))))
14

15 (defun conjoin (fn &rest fns)

16 (if (null fns)

17 fn

18 (let ((conj (apply # conjoin fns)))
19 # (lambda (&rest args)

20 (and (apply fn args) (apply conj args))))))
21

22 (defun curry (fn &rest args)

23 # (lambda (&rest args2)

24 (apply fn (append args args2))))

25

26 (defun rcurry (fn &rest args)

27 # (lambda (&rest args2)

28 (apply fn (append args2 args))))

29

30 (defun always (x) # (lambda (&rest args) x))

% 6.2 Dylan pf %5 2t 1) 2%
T4, compose ¥R —ANEEAREL, FFRFI—AMKPH LS EOY B kG BT,

1 (compose # a # b # ¢)

AR [ R AR (R 7

1 | # (lambda (&rest args) (a (b (apply # ¢ args))))

XAKE compose AR NBHTURZALMAR NS4, EIER B REZ 15
.

IR T AR EL ST TR S, S (round),  FHBCR AR BLIR L.

1 > (mapcar (compose # list # round # sqrt)
2 (4 9 16 25))
3 ((2) (3) (1) (5))

BRI PREL,  disjoin K conjoin B4R AEE AN AR A S H: disjoin HE
] W7 2R [P BLE, JR [l —AN W, T congoin BT AW =R A ECHY, 3R A — 4]
e
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125 R AW e SUEE S, disjoin IR[FMEASELAIIEAE (union), T conjoin iR

Chapter6 Functions) p ANSIComm on Lisp

> (mapcar (disjoin # integerp # symbolp)
a //a// 2 3))

(T NILTT)

> (mapcar (conjoin # integerp # symbolp)
) (a
(NIL NIL NIL T)

//a// 2 3) )

SRR (intersection).

CO 1 O U1 v W DN —

—_
— O O

12

cddr
nth
atom

(=
listp

1+
1-

mapcan
complement

] 6.3 JLLL 4 1 e 4K

PR curry 5 rcurry (“right curry”) Kl b 5 87—/ ) make—adder FHIA] . MW SR —
SRR 24, R Bl AN URIL R ZH I R 2. YR — D REEERA (nake-
adder 3) :

(curry # + 3)

(rcurry # + 3)

(compose # cdr # cdr)
(compose # car # nthedr)
(compose # not # consp)
(rcurry # typep  atom)
(disjoin # < # =)
(disjoin # < # =)
(rcurry # typep ' list)
(curry # + 1)

(rcurry # + 1)

(rcurry # - 1)

(compose (curry # apply # nconc) # mapcar
(curry # compose # not)

EEEFN

RS EO P N, IR BTG W curry 5 reurry IZEN . WERIRAT curry -,
BAF 2] FH H S B0 2 545 2 B0 pR 2L

(funcall (curry # - 3) 2)

1

M BAT reurry - I, FATIFF 1A RERR s RO 25 1 2 5501 e 0
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12/19



12119 Chapter6 Functions) p ANSIComm on Lisp

1 (funcall (rcurry # - 3) 2)
2 -1

1%, always EREUE Common Lisp Bi% constantly o ‘B2 NS EIFIR ANk [H]
IS E R E. Il identity —FF, FERZFHERBSHIIEN FRAH.

6.7 7)) AF Hl 4 (Dynamic Scope)

2. 11 /ANVTRRRE T Rl S A R AR m I 22 o SERBR I ZE ) 2 1R VEAE FHE (lexical scope) Ak
A7 & (lexical variable), 5 #hA/EREL (dynamic scope)ir)4% 5l 25 & (special variable)f][X
e ARIX )L P2 XA, PR R LTSS S AR &, 4R & B e 2Rl

=)

Ho

EWNEERET, — M9 SRBNEE A5 2 A IRy . AR S s A G AR
k. BT LI SR A TE— D IAES (environment) e N edl, Hob AN E A x ,

1 (et ((x 10))
2 (defun foo ()
3 x))

WG foo BN AFAEIE M) x , FARN x #Hi S BPIRANAR &

1 > (let ((x 20)) (foo))
2 10

A IR, BATHEPA ST e Bl i Y s 4 — M. B AN B AT H
SR, AT BT B TE S E e 2 special o WIERFATTIZFEE X foo

(let ((x 10))
(defun foo ()
(declare (special x))

x))

B~ W DN —

IR I x AN IR B0 LR RIBANARAS R, (Hax 2 21 pR B R HT N B A7 42
AT RS AL B x

1 (et ((x 20))
2 (declare (special x))
3 (foo))
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PR m g O k218, —A declare P A AFEARIS AOATArT 7 . special B 45
JEM—TC T, RO E R LSRR AT . 13 HEiIT e RN E S . g mE
BRI TEAS VG ARATTE ] Lk — MR P as AT s, HA IA S SO R P 14T
e

AT setf SRACE 4 Jm A0 i 2 Ba s U 'S 2 A RFIR 1Y (speical):

> (setf x 30)
30

> (foo)

30

S W DN

FE— NSO RS, W SRARA RO SRR IR E T, ATLUEH] defparameter HUK, ik
FE 7 il oK B R i o

BASVE AR AL HIWE ? 185 e H R B I 2 Fo e 4 /AR e — AN H e . 286k Ud, 11
ARSI G 2, B T sprint-basex , G 10 o WERARAREIH 16 2
TR, PRI CLE TGP *print-—bases :

1 > (let ((*¢print—base* 16))
2 (princ 32)

3 20

4 32

XE RN T AEN, W oprine PR, DLUCERTIRIBIE. AR RIFEEL
T W URAERR AN, 16 HERIE R, TSR IR, BRUNTE let RIEIME, Brile A
T HE R, A *print-base* [H2] 2 §iEUE, 10 .

6.8 %1% (Compilation)

Common Lisp p& & AT DUMSZ A G 12l — D — AN S0 e i . Wi SRR SR ETE A —
defun Rk

1 > (defun foo (x) (+ x 1))
2 FOO

VF2 SEEL 2 A — > H IR 5K 5 (interpreted function). R AT LK —ANBREUL LS conpiled-
function—p KA T BREUE 15 A H i 1%:

1 > (compiled-function—p # foo)
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2 | NIL

HVRHG foo PRELINIAL TS conpile :

1 > (compile ’foo)
2 FOO

I LS, BB LB B ORI, e s HEER BT h—H, A
ANERF compiled—function—p KA —FE,

PRaf LI FRAE W S 8% 245 conpile o XM compile WIFNZAAE 161 U (BEE: 10.1 /h5).

1P ERBARANGENE N S HUES compile : —MEIE stamp BUZ reset XMETIZ Wi H]
ARSI RR AL (RIS Tet ) [B] 4830 BTG SOXLEpR B, HE R I RIR AL
PEREPT LAY o XA IR L A R BIR A2 S AR B S DL, T AN DA DA £ )35 78 B B T ff o2

SCRRAATAT R TR AL

T E 2w PF Lisp AL AR — D DR, M2 compile—file miEdENAAF, X
MBS — A, IFRIEE AN R R R S R R A — T S A AR AR, HANH
HIEIAR 4 o B PEId B SO NI, compiled—function—p M43 FTA E AL LA B
VG IR

B S AES —AREN I, ALE B R B e, 1T EL A P ) R Bt 2 e G
PEo LA make—adder (108 TR gm iy, & ov iR 019w 1) bR AL

> (compile ’make-adder)

MAKE—-ADDER

> (compiled—function—p (make—adder 2))
T

DN =

6.9 {i 1 i#: )1 (Using Recursion)
Lo 2 HON s =, AR Lisp Pl 7 —ADEZERNM A, XF 2 =R

1. BB FEE T (Functional programming). 33 V-3 55032 BiAE FH R AT BEPE 21K

2. BB 45 F) (Recursive data structures). Lisp Fa XHUAE ] T F5kr, (4358 0 H &
SRS AR R T o B W R AESR: — MR 2R cdr & —M)
X1 cons .

3. fLHEYE (Elegance). Lisp F2/7 S AEH O e AT TR e & s s, T3 - ye By
& LA SR AT
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PRI AT R B A . H 3.9 TR T, WORARARESIIE &R IE, 4
38 U1 o K1) i A A Y A

IR A U SRARARS — A R A AR AR AT LA — A ) (U3 A, Tl R AR ks
VR B AL o AL 3 UK R ) i, R e AP A 2«

T
A

AN A

=)

22

1. RIS U] fift e — 15 L (general case) (i), i ik il D) 43 oA B /N I

SN )
2. PRME eI — AR IR, R ks N i) — FEACTE L (base
case).

UERPRIMFRNIZAS, Rl FUR LR 1o DR R R VA O ) LA A BN, RIS AT BR Y
)28 S RN, 11 /I PR ) A JLAS AT BR 2D 3R

HGISKUL, R IR B —ANIERIFIZR (proper listy K BE s AR, BATRRICHE AR,
A DL NBR A

1. E—BEWT, —DNEHAIRAKE RS cdr I—.
2. THIRKEHNO .

HIXA TR R R A I, BEARTGDUCACEE s B UGB s R, BT T A ALt
DU G .

B AR S I R T — AR ENE AR B T . S iRE XN 8Oy, IR
WAL SE VRAE A3l e L INF, ) S BRI o A — AN IEREAI R cdr 2345 1
length B/NEF ), (HEASIRIRYIZE (circular list)) cdr A2s.

XEATWA LI B FAFEBE S HOEAT RN . TERCE i, ARSI
I RF i AL S A B0 1 ) AL

member ATV & —DFIR L, WREIEHE DR BUE member [ cdr )
. PN RBAE AT

copy—tree —7T cons EI/‘J copy—tree , xEéﬁ/l\Hﬂ cons EI/‘J car EI/‘J copy—tree 5 cdr EI/‘J copy—

tree Fﬁéﬂﬁkﬁgo *4}%?5‘] copy—treee IEIL:'E E Co

— HARV LLXFERIA L, EEHISIHME R % P i,

FEE BT IE R IR R IR R F AR, T RSV EAN R . IR RE T SR RIS R ok
€ X our—copy—tree (41 U1, PEIE:3.8 /N1)e MK, 23 U1 (PEE: 2.13 17) AR
ARSI show-squares A BEREZE 5 LG 24 TR VARCAS 2225 5 BRA . FE LB oo 2 IR AER TR
AL B, ARG S BT,

WHRARICOEF, HWAMRTEZRRUE. 55—, Ri#) (tail-recursive), 47F 13.2 5
Wik — NGRS, AT AR L i U R NAZ S A B ZE AR /N . SR
FAR TG ZAE— AR B R IE AU, BV B A AT .
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T MUGE T EACAE O A, B B S WIS HFEA—E R T A . a1 2
7 I B3 (Fibonacci function). e A2 I HBIX R4 & LI,

1. Fib(0) = Fib(1) = 1
2. Fib(n) = Fib(n-1)+Fib(n-2)

HERIEEA E X,
1 (defun fib (n)
2 (if (<=n 1)
3 1
4 (+ (fib (= n 1))
5 (fib (= n 2)))))

XRERERCRMW ) . — IR IR B, WRIREH (fib 10) , XADRBOHE (fib
9) 5 (fib 8) . (HEEHH (fib 9) , EREHKITHE (fib 8) , ZE&E,

N AN RIS R IS AR AR

(defun fib (n)
(do ((i n (=1 1))
(f1 1 (+ f1 f2))
(f2 1 f1))
(<=1 1) f1)))

O1 v W DN —

A RCAA UL VARAKRLG B, HREBCR I V2 o IXHE I R SE ik rh i Rk
7 AR D> — IX I N BT (I BRHS AR —AE BT — (EROR R B E R .

Chapter 6 i\ 4§ (Summary)

1. X R 0L MEERT S 1 symbol-function [FRREL. defun 7 FE50 7 XA K40

o EWAVIIRE XA H (documentation string), F4RE setf ZEERAL I bR %L

W

€ X R BRI RER, e SRR AR AT ARBLR RS i

BRI E T LA 1 B 25 (optional) > FR (rest)bd K 5 7 (keyword) S 4.

SR BREUE Lisp M3 78 AT B R EgnAE i /NSS4

HEREY S ENEAR RN, eiilaHAAE. WUESREAHZERNRE. IR

A LU H 3k (B P A 1 pR

6. Dylan St 7 #a)id p& £k ek 2. AR a7 550 AT AT A 41645 Common Lisp 23 e
s

7. FFAE & (special variable)f5 )2 4% H 1k (dynamic scope).

a DN
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8. Lisp 50T LG %, Bk GO I —A— A fH4ii%.
0. —AMHBYABHLEAL LA A} /D ~ B/ R A .

Chapter 6 Z5.>] (Exercises)

1. X — tokens A (67 1), #4852 :test 5 :start 4, K02
# constituent 5 0 . (iF¥: 67 JIFE 4.5 /N 1)

2. X —/>bin-search (60 JL)MRA, %% :key, :test,start 5 end B3, HH —
R S A . (1 60 TU7E 4.1 /T

3. EX AR, ERAMEHNZE, IFREUEANZEL

4. B most KL (105 01), AFILR[E 2 Nl — MR T EE AN IcER. (R
105 TI{E 6.4 /N1Y)

5. H filter (105 1) >R X remove-if (A KETF) o (P 105 TILE 6.4 /NTY)

6. X, #X NS A, IHRBIHBMEASE PR KBA.

7. EX R, B8 AT, HEASEL EASECRE, IRBIE. M
B — U R R IR Pl ni 1 .

8. MR expensive &N —NSHAIRKE, — IR 0 2 100 HHEE (L5
100), IRl AMFERTHEE R 8 AR frugal KRR, HAAE
BILEAR NS HIN I expensive o

9. & X —MMG apply MeREL, (HAEARMIECAEN AT, Sag HI 8 BEHIETH

[y
[1] EIXMEH T, nreverse (£F 222 GUHIR)H reverse M—FEIEEYE, (HEARCR.
[2] “PA XA Lisp 77 & AR K. e e M A 75 BEAE B 4 A S 3L ST

J7 ATk
[3] 7EZHif) ANSICommon Lisp, compile 5 —PNSEEAREZ DO LA IFNE
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0 comments 0 Stars
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Discussion Community o)

7

No one has commented yet.
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Chapter?7 (nputand Output) o ANSICom m on Lisp

Chapter 7 fii A 54 it} (Input and Output)

Common Lisp A4 B )3 KH VO T H o B A LK — 2835 1 U A 47 ek £, AT
read , W& T —AEHERIAENT S (parser). EFoxufath DL — 283500 5 H A AR R 8, AT
format , ‘EHCJLPME NEF. AENHTIAEANMS.

Common Lisp 11 Bt (streams), 5 —MEBI. ASEHiA T FREG 0B —HER
MR A 14.2 45

7.1 Uit (Streams)

PR AR 5 S S Lisp X %0 BEMSCIEBIRERE A, 0K SCAHE N URAT I
R SO —FE. S RAETI BABRED H I, Rt T LU P ik B 7T L B T B
e YT

NG &M kstandard-input* VLEEH . S RFE *standard-outputk yit. HAIEATK
MRS AEAA A O T . — N R TR Z R

FMEaFE read 5 format ZUHAT/ETZ AU S EDH . BT822 — AN N2 TIE RS,
B8 S *#standard-input* o format IS —DNSEABTTLLE—D0, HAEE& ¢ i, fHpix
F| *standard-output* o FTCATRATH AT LA BIEAE Idim O AT TRT CAZEAR AT gt i i
[FIREM VO #1F

— 424 (pathname) J&—Flril #5177 2 (portable way)kigiE — N30 —AMEAELH AN
#84y: host, device, directory, name, type /% version. YRA] LLUE L make-pathname $#5Hd—
ASER AR R B - S EOR T A — AN AR AR TR OL T, T LR A, kA
(RIS I3 B AR 4

1 > (setf path (make-pathname :name “myfile”))
2 #P " myfile”

TR — A SRR HGE open o« B AR [1] LK REREFIECH- T S8, e
SETT A I, 3Rl [ SCAF IR

RO DAZERI R IR, FRERBEEAMHE . TR EES AR MR IR P& B,
“direction” ZEES SN R, =XV FIEE AL input , output , 1io o AIHLIE ] KEH )
W, if-exists ZEIH T R SO EEAFAERZE AN, W ENIZIE supercede (BEIF:
AR PrCAEAIE— AP LA & “nyfile” SCHFAIH, RV EL:

> (setf str (open path :direction :output
:if-exists :supercede))
#{Stream CO17E6>
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WAEN 2R~k (printed-representation) [KSZHL T 5+ (implementation-dependent).
IAEFRATT AT LAEIX AN RAE N 56— S H L4 format , S EREI, MARINZE:

1 | > (format str ”“Something %”)
2 NIL

IR BN HEBE I R ALIZ A SO, S Py VPSR . RESS S ool i il A — B
(chunks)fF 5 o ‘EWVFAS L, HBIFRA PRS-

1 > (close str)
2 NIL

AR SEI, AGACAF IS AEARIE RO, AR A TRIES R BUAE I A3k,
AR “myfile” , NZA—17:

1 Something

TR FRATT AN — A S, BRATT AT LU e — /N R :direction :input HIUR -

> (setf str (open path :direction :input))
#{Stream CO01C86>

BATAT AR AT, 7.2 WA, B Art, R’
MR read-1ine MICHEREEIR—47 30

> (read-line str)
”"Something”

> (close str)

NIL

=W DN

AR SE BRI, 0SSR I

KI5 AN FRATAE ] open 5 close SKRERVESCA VO o with-open—file ZlW 7, &
NS HONVZRE—ANFIER, W TR EMEREIELS open IS fEX21%%, &
sz — S AR, EaighE R R ACR A, U R R R 1 S 5k 4
open KA . ZARIXANM Y A BN T LA SCHE NBIE A AR 7R N -

1 (with-open—-file (str path :direction :output
2 :if-exists :supercede)
3 (format str “Something %”))
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with—open—file %24 close JUAE unwind-protect HL (Z MW 92 11, #¥y1:5.6 77), BIME—AM
WRITWT T FARIISRAL, SO ORIE SO -

7.2 % A (Input)

PN IR SRR A A BB read-1ine J read o BUEBEASATHT (newline)Z il (BT A 744
JEH T ERIRIPIEAT. B — NI FIER S5 (optional stream argument); #5772 0& s, B4
A *standard—input :

> (progn
(format t “Please enter your name: ”)
(read-1line))
Please enter your name: Rodrigo de Bivar
"Rodrigo de Bivar”
NIL

S O v W DN~

PVE: Rodrigo de Bivar AFRELSE (El cid), {4l K PHHEF R itk

R AR E B A S, IR AR e K. (8 =AM R U AR read-Tine AR BHRAT
P2, FRS AR FIH . )

e ML T, read-line BERIIAMERHBEL — A — BT IGEBRE] end-of-
File B, SRR SO il B, ZRRIfF A SIS (fE 235 TIHE)
KT A

P CLEAE TR s — A SCPE I 2, BAT Tl DR B XA R 2

(defun pseudo—cat (file)
(with-open—-file (str file :direction :input)
(do ((line (read-line str nil ’eof)
(read—1ine str nil " eof)))
((eql line " eof))
(format t “"A™%” line))))

Sy O1 = W DN+~

WA ST A Lisp W%, ATH read o IXANREUG I — A RIEAX, EREA
SR AT TR BT A RS AR R B AT o M AR B B B N L 252 SR 1 Lisp
k.

WERBAHETRAL read , EaibJATERIE AR, AL RATHE 8 LA

1 > (read)
2 (a

3 b

4 | c)

5 (A B ()
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BAPIE UL, WERFAN AT A2 RIEN, read N —ANEREXZIZ, fFILABS
s B R RRI R4 AR HOX AN R BUR B . BT AN SR BATE— TN Z A RIE, K
B[V ask—number (20 TLo HiE: 210 NT)FTENHIERAT, SRAEM TEE:

1 > (ask—number)

2 Please enter a number. a b

3 Please enter a number. Please enter a number. 43
4 43

PN IESE I3 7R FT (successive prompts)fE 25 AT ETH . 25— read WH &R &, MIEA
T, LR IR ESR — AN . B read HEEIE] a U4 )R . FTLAF—A
read WHIRFI b, ST F—MERFA,

PREGVF AR ELRE G At ] read SR AL EAE HZ BTN . BT AR BT read-11ine SRIRAGfE
HFE NSRS, REXNE R AR read-from-string o XK —NFH, HiR
[R5 — AN ) Rk 2

1 > (read-from-string “a b ¢”)
2 A
3 2

RN R (A AN, MR s LR B R I A BT

E—MIEM T, read—from-string A AR MANEFENSEHE =AM 7S50 N IERME
SR read =, EIUNMZH: —A end-of-file (X MEWLREFH) B S TR, AR
R4 . SR cstart M cend T LA SRR M2 52 W6 HL TR UG 12

FIT A PRI B85 N bR BT HHEEAS B8 58 (primitive) read—char BTE Y, BB N FRF. BEE%2
VU5 read M read-line —FERIIEFENE S 4. Common Lisp M2 X — M eRAE YA peek-char
» B read-char 8L, HASKE AL MNP ELR.

7.3 it (Output)
AR AR PR EOE prinl, prine BLJ terpri o X EANBREERAR — AN SECE A R

HImSH, B4 & *standard-output* .

princl 5 princ MIZERKREAER prinl SHFEF7 BRI, 1 prine g5 A=At . Frilzs
Bk, prinl SETHFHBEELKING] S, Ml princ ANEs:

> (prinl “Hello”)
"Hello”
"Hello”
> (princ “Hello”)

=W DN —
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5 Hello
6 "Hello”

W B IR EATR S — AN S8 (PR 38 AME SR PHE) — g —3¢, &M prinl BT,
terpri AXEIH—#11T .

A I8 R B S AR AR T I Y format EARE HI. XA REULT-7T LLHAERTE I
Bt o AN (Bt Binil ). ML T A (format string) LUk FA4N B AN AN 2
Hro A% T DU R e 1% 301k 4 (format directives), XUE4R AT HIIRS ~ o 4
Sk AR AN 7 8 1 T A24T (placeholder) i o IXLEf7 B gk WAL 7 H 248, e NS
KR TE P AU

WRBAIE ¢ ERE NS, W SHUESR #standard-output* o WIHRIRAIS nil ,
format 2R [El—AESUTETH T . o TERER, BATSLENA B iR EA
[

HARE B SAN], - format A BLZ & N s KEUE o PR R 2% A R RIS 1L
G, R DR R 2 B P B I o A e T RO A i 02 ~A BLA ™%
o (RB o BN HERR, AREEGE L, BTk s S Bk A T 8. ) A
AR AMER LR, BRG] prine BN A % REH ABATHF (newiine).

> (format nil “Dear ~A, "% Our records indicate...”
“Mr. Malatesta”)
"Dear Mr. Malatesta,
Our records indicate...”

S W DD

X format IR[F] T —AMH, H—MNEEATHN LB AR
TSR AR A BE A, HEAMEH prinl ERHANS, 1IAE prine EIH:

~

1 > (format t ”°S "A” 72" "2”)
2 ” Z ” Z

3 NTL

A TR L LI 25 T F HREVH AR 5T (rightjustified) i fidl, w2 IS5

SENH PRI B SR RIS .

N AR LA B AR A

NS EAE A JUAL (RIS [R5 £ 7 3fe 10). SRAE 75017

FRCFRKITRW LS DS HIN, RN FT . QERBATRE T, DK
By 2 R REAE T B Pt IS R B HY

5. HUFIHIREN Z B FETU 745 . Sk 25 H .

N =

e AN A SRR I
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1 |2 (format nil 7710,2,0, *,° F” 26.21875)
2 | 26.22”

X S A A IR N A (NEURIR 2R O A7)y £E 10 ASTFAF A2 ) BL [ A0 5%
FETIANIZE o TERAEASHE NG * AGE 8\« o dURECTZES F 10 M PFF, A
DS E AU S @

T X e SRS B 1Y o B R 2 (LR T LA R N S 40 an SR A AR Ak
&, B —ASDNEURE RS AL, AT BL:

1 > (format nil 77, 2,,,F” 26.21875)
2 726.22”

PRl AT LA — R4 1) R B 5 (trailing commas), {484 58 WK 54 2

1 > (format nil ”7, 2F” 26.21875)
2 726. 22"

Bt 2 format BOEEUIN, EAMRUES R EREAIBER Fa A fiEd (format nil 77, 1F”
1.25) AIfgSIE 7127 B 71,37 o BrCARARAE ] format SR RGNS, 174l 25 B2 2]
FERRE e ORI AR (W SRR, IRNZAE B 2 Ao B b A R 5

7.4 7~ 7 H U (Example: String Substitution)

PR > VO 7R, AR U] 55— AN ] SRR A SOAR SO 7 3 B it . FRATTEINRE 5
TR —ASSOEF, IHAG T ol d BUSSEAS BT new IR, S5 ) SR S B SO
NS R DTS old SN ARTHLE . R IULAS, FRATA LAUE R e 7 17
Zhtt o WERVLEC T, AT LUK DA old R AN PTG, 5555 Wil
AT old SEAANAER, A AT ULES, JIATETH new 2301t

2L old FEVLECIEH R T, S RAAT AN ? Z8BRUE, ERBIRATEIL B (pattern) 2
“abac” , AN SRR “ababac” o SIALS — HBSH A TAF A IR ILED, Bl fe
B ¢ DU b A KB AESEIN BATTR ORE JUAS ) & 5 =40 SCF, DA AT E 2250
BIXERAILAC . A LEHATM AR PR il Z A 2500k, =" a, WS
JRINUERCHITFG o BT AFEBRA T B SEOX AN R 20, BATH 2Nkl fe, JATE 2 M
ANBEANRITAE, AHZ TR EE 74T

— NI B A RIBA S (queue)FREZE M X (buffer). 7EIXAMELLE, A FRAIENIE FATA T
FEAAEE - DUE R PR R, BATITBAEH] DI ROARZEMFIX ring buffer [IBTRIE5H,
ARG X SR oA SR AT AR RO PR BATTRE AR I s P A 3k
KRAEREAAEEA, M BATRA R LG RN, BATE IR QERBAIA T E AL n A
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B, MFRATH LMK n BUE A n W, XA DA 75 228 5 1572 1 .

R 7 A AR, S2ELT IR X . buf 5 EANTEL (field): — MU STENZE MR IX [ 7]
B, DA HE BTSRRI RS (indices). HANEFIE start 5 end , fRAHIRZE N
DX IR A o T BN R 51 start FRIZZMIX I —AME, HEATBGH —AMER,  start
S (incremented);  end F5 MIZEIPIX W EAZ—/ME, UEAFEAN—AFEAR, end &

.

TN ZRG], used PLK new , sEBATHEETIZA N FEAMARGE X FIIMAMZR P &

ISR start 5 end 28], SEfr L, ERE/FE
start < used < new < end

PRA] LA used 5 new AREGE A FTUEAC (current match) ) start 55 end o« 24FRA1IT 45— UL
I, used %5 start 1M new 2552 end o« 4 F—NF4F (successive character)ILACHE, &
IR 2B used o 4 used 55 new AHEFERS, FATKIFUGIUCHCRS, PTG AR IX [ FRFEEN
FAVA AR LA F G VS HC I P A AR GE it X 745, BOE AT R 724 . PIHGIXAS new
5l RSN end , (HEASTE—RULEIRAHEAD T4HF R Z M X — sy .

BRE bref 8% AN MXE DRG], JFRIEIRG I PEMER TR FHAH index XA &
A BER mod , FRATTAT MBCEBRAT T — MEE KRSt X e A (new-buf n) &7 A
ZERIX, BEME AN n DRTR

RN NHMEE R, BATEAH buf-insert o ©0¥f end O34, JFHUB (AL AL
B SIS AL E) . AR buf-pop IR —NEMIX S — AN EUE, B start 3
8o ARIARGE T X HBAX A R

1 (defstruct buf

2 vec (start —1) (used -1) (new —-1) (end -1))
3

4 (defun bref (buf n)

5 (svref (buf-vec buf)

6 (mod n (length (buf-vec buf)))))
7

8 (defun (setf bref) (val buf n)

9 (setf (svref (buf-vec buf)

10 (mod n (length (buf-vec buf))))
11 val))

12

13 (defun new-buf (len)

14 (make—buf :vec (make—array len)))

15

16 (defun buf—-insert (x b)

17 (setf (bref b (incf (buf-end b))) x))
18

19 (defun buf-pop (b)
20 (progl
21 (bref b (incf (buf-start b)))
22 (setf (buf-used b) (buf-start b)
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23 (buf-new b) (buf-end b))))
24

25 (defun buf-next (b)

26 (when (< (buf-used b) (buf-new b))

27 (bref b (incf (buf-used b)))))

28

29 (defun buf-reset (b)

30 (setf (buf-used b) (buf-start b)

31 (buf-new b) (buf-end b)))

32

33 (defun buf-clear (b)

34 (setf (buf-start b) -1 (buf-used b) -1
35 (buf-new b) -1 (buf-end b)) -1))
36

37 (defun buf-flush (b str)

38 (do ((i (1+ (buf-used b)) (1+ 1)))

39 (> i (buf-end b)))

40 (princ (bref b i) str)))

7.4 IR ZE o X AR

PR RBATTTT EE AR R 3X AN S TS (R pR 25 buf—next R X B2HC—AMETANECH, 1
buf-reset H'H used 5 new BIWIIRIE, 709/& start 5 end o WRFRAIEELH S new F{ES

R R R, buf-next IR\l nil o XGXAME L SEPR B AL AR, PRy 3RAT HAEE
FEAELZ P IX .

A& buf-flush BT AT, SREMEE - ASEPrE A H, 1 buf-clear L HE
BIAMELT A2 -1 B IX G

R 7 2 R E 7.2 Al , B8 TR, KA file-subst RIS
B — AR, SR, AN SCECL AN SO, e i TR AN S
I, SRR stream—subst SRIEESEFR I TAE

AN REL stream-subst EHARTIF AR A E L. IR AR L — DT HEI
NTFR VS E SR R, HESERHR (1). 4 DNLEITER, AR FRERMX
buf HFBASE(E (2).

AR pos 47 [ FA VAL VLA PR AE ST T A IAEN E . WR pos SRREANTH KL, 3,
I — DS ULES, WA PR B S BRI, JHEZ M (3). WIRAEIX ZHTILAS
R, AT LU 2ot XS — o U, RS 2R, REATEEZ X, JFM pos
SEJR 0 HBITIR (4).

(defun file-subst (old new filel file2)
(with-open—-file (in filel :direction :input)
(with-open—-file (out file2 :direction :output
:if-exists :supercede)
(stream—subst old new in out))))

~N O O = W DN —

(defun stream—-subst (old new in out)
(let* ((pos 0)

co
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(or (setf from-buf (buf-next buf))

(read—char in nil

(princ new out)
(setf pos 0)

(buf-clear buf))
((not from-buf)

ceof))))

(buf-insert ¢ buf))))

(buf-reset buf)))

(buf-insert c¢ buf))
(princ (buf-pop buf) out)

12419 Chapter?
9 (len (length old))
10 (buf (new-buf len))
11 (from-buf nil))
12 (do ((c¢c (read—char in nil :eof)
13
14
15 ((eql ¢ :eof))
16 (cond ((char= ¢ (char old pos))
17 (incf pos)
18 (cond ((= pos len)
19
20
21
22
23
24 ((zerop pos)
25 (princ c out)
26 (when from-buf
27 (buf-pop buf)
28
29 (t
30 (unless from—buf
31
32
33 (buf-reset buf)
34 (setf pos 0))))
35 (buf-flush buf out)))
4] 7.2 7 H

AR SR T A BA PRSP “baro” K “baric” PracEN g, b SR RAT AR

—
7 "barbarous”

CHARACTER SOURCE

b

BRI " I © 2 B B < B B © R B B « b

< |O

file
file
file
file
buffer
buffer
buffer
file
file
file
file
file

R T — c [M1H;

MATCH CASE OUTPUT

b

- O o o T o ~—

O | T O

A e NP IX S AR AL 2R = A ol

2

2
2
4
1
1
1
2
2
3
1
1
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u
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BPCEIG R — old 155 posth F4F; SEPURL BRI A5 FX (case) R IEAE 4R 28
HAL RIS R MR R GTR ZR AR . ERE AR, used 5
new B E—H, H—1E"5 (: colon)&x.

LECH “testl” BLAAUNR 3L

1 The struggle between Liberty and Authority is the most conspicuous feature
2 in the portions of history with which we are earliest familiar, particularly
3 in that of Greece, Rome, and England.

EBAIR (File—subst 7 th” 7 2”7 “testl” "test2”) RMEZ1%, EHUCH “test2” N

1 The struggle between Liberty and Authority is ze most conspicuous feature
2 in ze portions of history with which we are earliest familiar, particularly
3 in zat of Greece, Rome, and England

N T AEEAG IR AT REMI R 5, B 7.2 (RACHS R AN s — AR IRES Y RO
R AGE AT o AR EMNE, B char= PR SURARE 1 S8 T
UNIWESE-VQli R

7.5 %74 (Macro Characters)

—NETHE (macro character)iE 3k 74 read Rl fFE I 74T HWIIANS ) o, WHE5NE b —
FEALPE, H—ALEfE S i AR T Uk Lisp TR — ML,

M EF R TR G MFRAE read-macro (B2HUE) » Y2 Common Lisp TiE X1 EHL 2 2
475 . LLwiis) A (Quote): TEA—AMEUE " a MERIANN, EHEEESBITA (quote a) « 4
PR AN 521K (quoted expression) T =, ‘EAMTEEAN Z I B #RME, Frbl—ck
YARE A BIXAE e . ARAT LLE R W20 read LI

1 > (car (read—from-string 7" a”))
2 QUOTE

SURXTA S R A FH I, B EHR—F/RER. 7T —MARIFERE, R LA
Common Lisp AV 2 AR IREE, KRER —DECEZ 45,

IXFE B AR & (dispatching) sz, 1 56— AN 47 AR & 45 (dispatching
character). FT3 T2 LR SEHCZAE IS (# WENIRK FZH/F . BATOE WIS 47 LA~ 48
Bokul, # & (function ...) W45, FFEM 2 (quote ...) MAE.

HEBMEL IR ERCEOR (), PE—AndE: @A) PR 8\ 7 E A
FHE A ) PE AR IR EESRB RIS R prinl BRI (BUE format FARC
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°S), EATIE S B EEEUE [2] o IXARIRA AR T LS HE e [ TR R B

> (let ((#print—array* t))
(vectorp (read-from—string (format nil ”°S”
(vector 1 2)))))

=W DN —

HARBATTZE DR A A G RS0 i AT R RE 658 (R 1) e

AT H NG BRI AT (distinet). FTEERIB. 2Bk Y, B E, Bl
A 2O bR Sebe boado o AN ECE, AHRRER R AL B R read (R4
o PRECE WA RGNS N S EERDK, XN ERCE M IR B AN L. [3]

RE SCUR B PR ATENT (SBR[ BN pR %), AREDREEENRCAE . ZEAMVIEH]
AT AR MR R IRTA, SR #<.>

Chapter 7 5. 45 (Summary)

TS AR RS i AE AR, S A g 2 e R 4
SR A RLSR 02 o B i ) A s SO Az

PRATUURBT R Gy AT 7 e L B P 74 o

format PRSP T 5E 48 A0 40 th 27

AT BSOS R 7 8, AR 2R P AT BN ZE R IX

H read WR|ANZFAHEL T, EIRTASCH AL

o R Wb =

Chapter 7 %:.>] (Exercises)

1. ARG 852 AR IR A P R A RIS, SRR R

f7.
2. X AEEL B A IHEI ARSI, RIS
f7.

3. M RS IS, RS % RN WX ARG H BT RS9 2
W o 8 X ANRRE AN SRR, IR DU AN SO N AR R, SR
A

4. EXLAREL, B A YR AU, R LR R AR AL R . BEAN G R N ED A/
ML, — AR SE . (BRI IR LU o IR 2 array-dimensions
(=0 361 1L, 1 Appendix D).

5. B stream-subst K ALV JTHFAF (wildcard) i AAEA R PR o« 5 FFF + HILLE o1d
IR NVAEA N W SR IR PN 2

6. B stream—subst KAV AT LA & — AN RILECAT T 5 A e, LA —/N AT BLJL
PCATAR] e S5 1) 76 28 Bl — AN AT AL RCARfT A RF e 38 o A X 250 mT DL UL O AT o) o i
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HIEIA T4 (s old ATRAAR — AR )

JIA:
(1] RATPAG— A F BRI 4, (HXFEA R T (portable).
[2] #Eikp 85X ER, B sprint-arrayx W Ho

[3] Lisp ANEEHH # SkFmph%l, B4 & ARG Ieikft bR an =K.
0 comments

0 Stars

| Leave a message...

Discussion Community

8

No one has commented yet.
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Chapter 8 17 5 (Symbols)

TSRO 7oK B 4UER 5 BRI E 2 . BT RIA LA 45 1%
RISCELLE . ] VBB 55 40 7RI 5, AN T BEER AR Y o QA I
ffro ER THARR, 4% M RIFEE IR E N TAZRAE K. XTI T RN
a5 .

8.1 775 %4 (Symbol Names)

o EAMIR AT SRR RS, TS AL U AR . {5 Lisp 755 1w
RETE, HILAEZHOR S INARVHE N EA RS ZFE . b b, — DS IR
AR AHR . AR LGB T symbol-name SRR 5 114 7

1 > (symbol-name ’abc)
2 /,ABC,,

ERBXAFT 5 A Tt K5 75§48 1500 F Common Lisp fEEEAR, L7754
T RSP REE BORE « 1X 37 Common Lisp k45 /& A7y KN |

1 > (eql “abc ’Abc)
2 T

3 > (CaR "(a b ¢))
4 A

A NFRERIIEE RS IR S, HA2 505 20 Al T e i B2 (reader) HEEK
TR o AR FLAT (vertical bar)Z [8] 145 /741 (sequence of characters)# il 4 — 4
P55 o URAT LLIXBEFAERT 5 (104 T ONATAR 45 7

> (1ist ’|Lisp 1.5] " || ’|abc| * |ABC|)
(|Lisp 1.5| || |abc| ABC)
MIXFEIFT T AR, NS RN, 1% T 55 FHAD ) 5540 — 45

TRAT ERE (T 5 AT BAT I HATRZ I ? AR EAR AN A7 B 5 B S ALl B
BTN T, —MRER DR T DA AR S AT 5 5%, &% Lisp Wl
TETHHE R, @R Lisp BT HEEALROR 55, W ERSIR I EAR A, BEIRtA]
LAAN IS HAT -

AR FAL MR TEOR R AT 5 ENAR S IA T2
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1 > (symbol-name ’|a b c¢|)
2 //a b C//

(Un RARAR LA 5 A4 AT I AT, AR AT LAJBC AN SR/ AT R RifTHT - )

PRV SORlR 2 \ (backslash).

8.2 J& 1" ¥ (Property Lists)

7t Common Lisp H, —MF5#H — @I (property-list) 5iFx A4 plist o BREL
get FEZ— AT T H— MR B, SRR IR MITERF 5 R PESR T, SHMEA G
ACIER

1 | > (get “alizarin 'color)
2 NIL

EAH eal KILEAAHE. AR E B IEBATIREIN,  get BRI nil .
TR — MBS — RSSO R IN, ARTTLMER] setf K get :

1 > (setf (get alizarin ’color) ’red)
2 RED

3 | > (get "alizarin ’color)

4 RED

WMAERT 5 alizarin ) color BT red »

—

O\

name —t» "FOQO"

package —

value — 27

function —t+— #<function>
Pl plist —» (color red)

& 8.4 775 (4
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> (setf (get ’alizarin ’transparency)  high)
HIGH

> (symbol-plist “alizarin)

(TRANSPARENCY HIGH COLOR RED)

=W Do

FER B EMESIRA LLCEESIZR (assocHists)EA KR, HAMMBATHERE—FE1. GF
T ORISR AE 3.14 Fitig i)

7 Common Lisp B, BMIIEHEARL .. AT 7 LBUCT (4.8 /M),

8.3 7 T IR A fii 5 (Symbols Are Big)

AEATAL T, FFoptgdiiE =Bk T, eI Rny, FOTHBEE 2R 5
147 LG UL T, A5 SR TRATIE BIRZR s, BIRERZ . (EANRA S A
A AR B g 5

MFRATT AT A AR5, B R AT S R S HOI R /N 5o SEBR_EAF 5 1 S 2 — A
NG, EAZGREH defstruct & XMIFIEEH . — NP5 LA H T home B
(package). TENZEMME BN REE L R —AEPESIER (property list). 151 8.1 &R T
FF5AE BB 2 an e R s 1)

ROFREF AR Z RS, DEURMES L E R AT Z I 23 ). (HOR (A4
OIS, 5 RERIINES, AHREXTFMNE. AWM RRE R FEMRT S, 54D
AR BRAN R SR A ISR FRET i 17 AR RO 5

8.4 6| £7 5 (Creating Symbols)

8.1 VIR T W] NFF 53R % e 71— 71, MWFBRPEFF THEATEN. X
BE X, BUABRANIT ZEAN48 (package)iX A1 d

W A2 44 T B 755 (#5322 (symbol-tables). 4 — ANl i 7575 g i —ANEE
EM . — M5 RN —M, ATFAFT S8 interned 7o SR B S1E Y
1447 LS B BR IR 5 o] IR SE it ZH 4 (modularity), /2R IXFE, 84T
A UUZ B R 5

RZHIFF TSN interned T o ZEAREE — I A —NFFF 5 4 70, Lisp 237 F
— RS RR, Y intern 22 FHUALE (B 52 common—1isp-user ). {HARHE
AT LS I 25 N — A7t 5 e 040,25 (optional package argument)%s intern &K

N =

intern — "R

1 > (intern “RANDOM-SYMBOL”)

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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2 RANDOM-SYMBOL
3 | NIL

AL HEAA ST, FTLARTIR LA, IRPEY TR — NS, WS 7R
“RANDOM-SYMBOL”", # A5 MRAEAERS, S0 —NXFERAT T k. 58 AR [EME
LR T R BAAAE; FERXANMEDL, B

ANSEFTA AT S 29 interned . A5 BHEST — uninterned #7552 15 1), XA KA TF
LT 2 — AR R A . Uninterned #7514 gensyms « BATTHSTEEE 10 FHihig %
(Macro)itf, PEf# gensym [H1EH

8.5 Z i 1u, (Multiple Packages)

RIREFEH 7 EZ N WERFEFPIIEE A8 — I, MBI RRER 75—
RN, Rl DME AT SR A s sA 844, AN FAEL L A2 AE 9] (1R 3 7 e g H]
2T

AR E XA A E R F B, CARA R MR R, Gl 7 S AR e
(convention) KA LR AT IAS S A H FIFE IS FR . 280K 30, F257 05 Wos FIARAD (display
code)rJHEMH] disp JFSkMIA T, MSHEFFER (math code)IRE 7 AN H i math  FFUA
AR o T DL 307 R AL — AN e O bR gt {dE S -4 48 (fast Fourier transform)
I, AlgessiYfi math fft o

BHRA RN T MO0k Azh 2R W R ARRs R A0E SR AR L, K al L
PR R SR T . AR B export KRS WO RIELE 2, AT % 5 T =
BRI 7 (BB 4.

2550kt , AREE—PDREFRA N, math 5 disp o WEHRFFS £t #% math 5L, N
disp WHATPIH math: fft KSH'E. Emath GH, WJLLHHA fft kS,

X LR AR B 22 A S e BT, B AT A A

(defpackage “MY-APPLICATION”
(:use “COMMON-LISP” “MY-UTILITIES”)
(:nicknames “APP”)
(:export “WIN” “LOSE” ”“DRAW”))

S O v W D —

(in-package my-application)

defpackage & XA my-application [1] EATH T HALM AL, common-1isp
Hmy-utilities , IXAERHE T UATTEHWETT (package qualifiers) A HUX L6461 By
BT S . W2 H common-1isp — FUARA AL Lisp WMz B oS58 &N k-
BANTT -

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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my—application WAL HEH =55 WIN, LOSE LL A DRAW » AN defpackage 45T
my—application —ANEMR app , HHIELIKFE A LUXFES B EERFS, il app:win .

defpackage fFBEH —14~ in—package , HITRMATELZE my—application o B HEREMT
FF5 258 interned 2 my-application — BRIEZAZF BN in—package o J—N RN
IF, AR e A RN R A

8.6 i 7 (Keywords)

& keyword ALIIRT S (B RBE A MR PR BN RR B ORME, BLAARAT LA

TEATAHL T ZEAT], W x TIAE keyword:x o FRATTE IRAE 44 11 (¥F3E: 3.10 /15D 44
KEFZHN, (member ’ (a) ’ ((a) (z)) test: # equal) bk (member ’(a) * ((a) (2))
‘test # equal) BLESKIE HR IAETRATHETE N AR AN BONFLRIERA X test
AINE S7FH, RO Rk .

AL OB i AN A5 2 DO AR IR ER v LA — D R AERAT S 1
SH DO IRHUYIOCHE  I pR ZSBIOR UL, PR AT L A AR AT A HL U

(defun noise (animal)
(case animal
(:dog :woof)
(:cat :meow)
(:pig :0ink)))

O1 v LW DN —

WERE 5 5 il, &R aedoe KWW T/, BrAECH: 7 thpk
(exported) T -

8.7 75 548 & (Symbols and Variables)

Lisp A — M REs NEAR I SE 2, 75 52 R NSRS AR 2 I BAHOCEE . 24—
ANFFT e — MR AR & (special variable) ¥ 4 70, AR S KB AFLERF 5 1 value 2407 (&
8.1). symbol-value FRES M BEMEAL, PrUlERT 5 SRR EN(EHZE, A1 H#E
[¥13% 4% (connection).

MR AL AR & (lexical variables)>k i, FHiE ¢ AN —HT . —MENIANE L BN
HE—" 54745 (placeholder). 4 ifas oK HL A —ANE 1745 (register)al W A4 E 112
W EEB IR RN, FATICILBEIZANFS (BRAEE sibrEs4s [debugger] fE%:
NI RAE ). RIS 51V R 2 R R A BN, W1, fF9mlk
I

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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8.8 /~fil: BEHNL LA (Example: Random Text)

SRR SRR AR B, A T S A T R, RO SRS BT

(atomic). (FEVE: J5 RS EME R TR AR AN RIS C. ) /55 AT eql
— BB SER, T R string= B string-equal B TR 1R — A
Ty ANHORITE AR BT . BRI A ARSI (i
AT, ok BAHZ AR T4 N IRUA G 243 (¥ 1T REAE (likeilhood KT8 iR 35— BB AN FERE—A>
PR A R ], 72— AN BEHLIORCE (weight) 2 4%, BEHLE VT KRR 35— 4 =
GRS

PR R S S Ay A5 I (locally plausible), R4 AT PG AN B ) B4 ]t 2 g A\ S A
B, AR LR ] . A AN e R ] DU SR A A R — = R A) —
LA %

K 8.2 W TR AR, AIRERHURG] ST I CRS .

1 (defparameter *words* (make—hash—-table :size 10000))
2

3 (defconstant maxword 100)

4

5 (defun read-text (pathname)

6 (with-open—-file (s pathname :direction :input)

7 (let ((buffer (make—string maxword))

8 (pos 0))

9 (do ((¢c (read—char s nil :eof)

10 (read-char s nil :eof)))

11 ((eql ¢ :eof))

12 (if (or (alpha—char-p c¢) (char= c #\'))

13 (progn

14 (setf (aref buffer pos) c¢)

15 (incf pos))

16 (progn

17 (unless (zerop pos)

18 (see (intern (string—downcase

19 (subseq buffer 0 pos))))
20 (setf pos 0))
21 (let ((p (punc ¢)))
22 (if p (see p)))))))))
23
24 (defun punc (c)
25 (case ¢
26 @\ D@\ LD @ D
217 &L @ 2D )
28
29 (let ((prev [.1]))
30 (defun see (symb)
31 (let ((pair (assoc symb (gethash prev *words¥*))))
32 (if (null pair)
33 (push (cons symb 1) (gethash prev *words*))
34 (incf (cdr pair))))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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35 (setf prev symb)))

8.2 3 s 1) S A

MK 8.2 5 B S AFAE WG 75 2% swordss HL, XANIE A R EE SR RS, M
B ARSI (assoc-lists):

1 ((|sin| . 1) (lwide| . 2) (|sights| . 1))

A FH SR 2R 2R AR el A s B SRR, X 5 [discover | HRMIME. EFRET
“discover” XA~ Huid], ERFHEETA TIUX, 5 “wide” FI T WK, 1 “sin” 5 "sights” % —
o (B T 0] DAFEIX B4k 3 http://www.paradiselost.org/ )

BRI read-text B TIEANBM. XREHEZ — %124 (pathname), SRR —ANHIL
PRSI B AR], S —AS B PR R R ORHRAIER o B TAE 7 OB B RO B — A
T, B BRI HIARAAESH buffer o« T maxword=100 , F&/Fa]LLINEZ 2 100 4>
FIERE, SRR AR T

HEF AN FPR 27 (H alpha-char-p $RE )8 &1 (@apostrophe), HLFFEE BRI 4F .
AR PR 452 1 BB ERF S IL S see o BUMMR TS (punctuation) B #7344y 2 i) o
£ punc R [EAR RFAF RO #LiA] (pseudo-word).

B soo TR MRAFTRAF . ST B AT i BN TG AL 4] —
B B TATASRE prev o AIEAERBOD TR A s 22 seo BEUHEIIT .
prev AERLAL A T Fl 15 WLt ) 3.

fE read-text IR Z 1%, words &AL — AN AN S AE— AN 4 H (entry). &1
P H hash—table—count YRR LA T A5 2 /DA AR ARAFAE . AR DIE S A& it
10000 4™ F.iA]

DR T AT IR E . &1 8.3 135 T A 8.2 Fr RERIK A ok 2L 307 4R
generate—text RRECT I EENIRE . EH32 DB A LRI ET, DURESEEEA
AN AEH A E, ik AR ORISR IR IF R TG

(defun generate—-text (n &optional (prev '|.]))
(if (zerop n)
(terpri)
(let ((next (random—next prev)))
(format t “"A 7 next)
(generate—-text (1- n) next))))

(defun random—next (prev)
(let* ((choices (gethash prev *words*))
(i (random (reduce # + choices

S O© 00 1O O W= WD+

—_

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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11 ‘key #’ cdr))))
12 (dolist (pair choices)
13 (if (minusp (decf i (cdr pair)))
14 (return (car pair))))))
K] 8.3 ;= A

TN — A B H A,  generate—text AT — P EIR A random—next o XA EREBEHL
TEREPERE SN SCA T prev 2 JE 5], AR B AR FL 18] BRI LA i _E A

PHE S AR P RIS AT EF I Bl EHSRE LB/ TN e AR ATk
IETE, 2 A0 TR 2R SR Bl 4 D g A SCAE i 2E 1

(B AR LU P 2R vi 1)

Half lost on my firmness gains more glad heart,

Or violent and from forage drives

A glimmering of all sun new begun

Both harp thy discourse they match’'d,

Forth my early, is not without delay;

For their soft with whirlwind; and balm.

Undoubtedly he scornful turn’d round ninefold,
Though doubled now what redounds,

And chains these a lower world devote, yet inflicted?
Till body or rare, and best things else enjoy'd in heav'n
To stand divided light at ev'n and poise their eyes,
Or nourish, lik’ning spiritual, | have thou appear.

— Henley

Chapter 8 i\ 4 (Summary)

1. — M5 P LA A8, (HH read BUIEIRT 5 B S RS
2. AT MR B IESIZR, BRI T Z R R, BT 8% % assoc-lists

3. FFo SRR Z, WEARA M A4 T

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch8-cn.htm 1
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4. AR RS . BRGSO — N HW LR inter B fF S ATTE
#% interned.

5. Al L BRI LAZ B A RREE B Ak . S IR 2 user B0, (HOh TR M4
1, R BRE P38 5 7 A

6. Al LIRS AEM Mg AE I . OB -0 F 5 SRAB AR I 1R A S A mT LA

7. R ORERAE Ry, AT 5 R R s Fa] 2 AR 7 (1

Chapter 8 Z5.>] (Exercises)

1. WTREHMANTTS H RN AT, HEA eql 15?2

2. fhith—THFHFRR “FOO” 5115 3K foo BTl H WA [ I 22 5+

3. 137 11 defpackage WH R HFAEAZSE. AN EZMHMT 5. A EAH S
HR T R LU A e R e 2

4. IINTFEMARRS, (K 7.1 AR AT DUSHE— A4l "RING” By L, 1Tl 7.2 B4R
T JBCAE — AN FILE” AL H . RASFF 2 0 O B4R A

5. S—AnT LAl g A7 & 75 (1 Henley 52 527 (8.8 19).

6. 5— Henley, nJ LI —/N8ia], Ff 7= A — AN S 1% 5] A A o) 1 g 7 IR RRCAS

HAE
[1] M defpackage FLHIA T4 KRG ZRUNAE 8.1 22T, 55 4 7 A e R
5o
0 comments 0 Stars
Leave a message...
Discussion Community &

No one has commented yet.
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Chapter 9 %(* (Numbers)

AL FH 7 Common Lisp [F5811 2 —. Common Lisp % F & HIE{E IS (numeric types), 1l Common
Lisp #AEE7 1R 5 HAE & HORR 2 N % .

9.1 257 (Types)

Common Lisp $#24t T PURCARFIZRAY %07 35 (integers). V7 1%k (floating-point numbers). L1 (ratios)
5533 (complex number). A< EE ik 1) bR H0E F A BT A R 1080 . A LS RERAE S ER 2R

—ANEHOEE R R 2000 o —ANEREUR T DLE B BRSNS B, 253,72, BURHTRFER
N, 2.5372e2 o — NG BR—ASHEBEBA KM E: 2/3 . MEH atbi £EHtc@b) , Hfak
b AT FIFER ALK S 4L (real number).

FIWrl integerp , floatp BAAL complexp R TAMIN M8 2R A R M. 18] 9.1 W T BUH RN JE 4%
(hierarchy of numeric types).

ratio

rational < bignum
integer <
fixnum bit
real short-float
single-float
number float
double-float

complex long-float

K 9.1 HfE ok
PUR ALl I 30 0, SRk — ST S R Sl [l o) A i

1. WER—UE R 2L (numeric function) 52 — N ELE AN R EBUE NS, R [RME 25 2 — N7 s 30 (82
— ANV BRI S E). T (¢ 1.0 2) SRAERK3. 0, 1 (+ #c (0 1.0) 2) RAM #c (2.0 1.0) »

2. AT I S s g, Bl (/ 10 2) &Rl 5 o

3. A HE IR S H RIS 0, WIS E SR A o PrLL (+ #e (1 1) #c(2 1)) RS .

B AN AT B S H e O EAE N T, BTEL

1 > (list (ratiop 2/2) (complexp #c(l 0)))
2 | (NIL NIL)

9.2 #: ¥ ) B Y (Conversion and Extraction)

Lisp $24t o BORAS VU FPAS [RI BB () 8 7 i B4 1 (converting) S HX H A7 #5 (extracting component). B4 float ¥
AR SE B e b — N A



1 > (mapcar # float (1 2/3 .5))
2 (1.0 0.6666667 0.5)

P BT AR 0 T B e, RN e ] BE AR YD B L LE PRI K . BREL truncate IR AT AT SEE I 385G
e

1 > (truncate 1.3)
2 1
3 0. 29999995

5 T ANRIAME R AE NS HOR AN RME . (25147 0.00000005 )72 /2 KA 77 s BR T ARt AN A 1. )

PREL floor 5 ceiling LLA round WNEANTISH T S H . I floor IRMINAGE R LS E I 5 K3
B, MM ceiling IR SRS A LS EIEBANEE, FATT LUK nirror? (46 7T, #FE: 3.1 ) SU ] BLk
T RS (palindromes )fF] A

(defun palindrome? (x)
(let ((mid (/ (length x) 2)))
(equal (subseq x 0 (floor mid))
(reverse (subseq x (ceiling mid))))))

B DN

Fl truncate —#f, floor 5 ceiling HIRIRPIANSE S H— AR MME I ZA4E K5 —AMH.

1 > (floor 1.5)
|
3 0.5

SEfr b, FRATATDAHE truncate AESE X FE 2

1 (defun our-truncate (n)
2 Gif O no0)

3 (floor n)

4

(ceiling n)))

PRAL round IR [P AEIE S H AL . USECS A EEUY PR S AHSE IS, Common Lisp FIR 2 FE P15 F —
FE, A2t EE (round up) B8, i 2 BRI A 5

1 > (mapcar # round ~ (2.5 -1.5 1.5 2.5))
p (-2 -2 2 2)
FEFELORE Y ] IR S i g, R4 AR 22 (rounding error) B i) i H AR o SR 1040 5 7 02 AR 0 R

FAGEICERN, R0 A CPRAUXAThRE. [1] SHARK R EC A, round IRRFIASEE AR FHEK
ZEAE N —AME

PRI mod UR[H] £ loor 25IR IS —AME; 1M rem B[\ truncate ¥R BIKSE —AME . FA1{E 94 U1 (F7F: 5.7
TYER T mod Rk —ANEURAT UL — AN RERR, LUK 127 (PR 7.4 1)FSREHFRIRZE M IX. (ring buffer)
H, JCER BRI E

KIRSH, PR signum IR\ 1,0 8 -1, BURREMSECEIE. FEE KA abs RIS HILE XA


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#id5

Rt ¢+ (abs x) (signum x)) ZEH x o

1 > (mapcar # signum ~ (-2 0.0 0.0 0 .5 3))
2 | (-1 -0.0 0.0 0 1.0 1)

FEFBER L, 0.0 ATAE A (inits ownright), &0 EFis. Hszcohfe Be ) LPda =R, RoAEIE
-0.0 5 0.0 F—HFEMAT N

LAl 5 B RS 450 . (R 15 Cons IXFEIN A 4544) BR%k numerator 5 denominator #&[H]—
A FCAB ERIEEITN I 3B 0y o (R B R, AR Mz, M IR 1 o )RR realpart &
imgpart R [AMEATECF )8 AR 7 (WURECF AR B H, AT iR Mgy, &R 0 . )

PREL random 32— AN RERET KA NIXFHE AL (random n) BRI\ BN SRR 0 (9%
7y IATE S 0 ARIMSEAL

9.3 [t (Comparison)
FIWT = ML SECEE EARSEIN — RIPRE (22 0 ), Rk [HIET,

1 > (=1 1.0)
2 T

3 > (eql 1 1.0)
4 NIL

= LUl eql SRAGTEAR, (HEMSEH 2O RIS,

FIR EEBEC T 1T O < (NR), <= (NREEIR), = (BEIRY), >= CRKIREEIRY), > (ORIR) Bk /= (ARFF)). BLERIAT B

B2 ABEAN S R A2, efilaRblE.

1 K=wxy2)

SETE A A T ICHRAERF 454 (conjunction), N AR S 4L

1 (and <= w x) K=xvy) K=y 2))

HUR /= FHERPIANSEAFRN IR, REX

1 (/=wxvy 2)

SRS

1 (and (/= w x) (/=wy) (/=w2)
2 (/=xvy) (/=y2) (/=y 2))

FRERI AKX zerop , plusp 5 minusp #5%2— N4, 4IRS E =, >, CERF, RFIE., 5858 0.0 (WIHsL
WAMHE) ANy, HE =%,



1 > (list (minusp -0.0) (zerop —0.0))
2 (NIL T)

AT zerop MIANAE minusp o

HIWra oddp 55 evenp R AEMAERES . I A Aok Rl 1835 FON RECR [F .
A AT, R =, /= 5 zerop TEUHAER AL,

PBREL max 5 min 20R ISR R S ME. WERDOHESG - ADASH

I > (list (max 1 2 3 4 5) (min 1 2 3 4 5))
2 (1)

WRS A CEWT R, S5 R AR R A & 5 S

9.4 £ K (Arithematic)

RO R B + 5 - o W SR EER I SE, WIRBA S, ABCH S B R 0
(A - AR SR OL N &, B0 ASH) NS ARREN  n) BRE -n o —PEFFEA
INESTUNN

1 (- x v 2)

SRS

I Cxy) 2)

AMWARE 1+ 51—, R 280N B 1 S5 1 IFRE. -4 RS, B (- ) 3R [8) <=1 AN 1-

X o

% inct M decf M-S ZH . — DNXFEERFIRIA (inef x n) R (setf x (+ x n)) L
B, T (deef x n) FLUA (setf x (- x n)) MR XHMEHE, B oASHRERERIFEE L 1.

PRI R BUE * o BRATATHER NS BASSHNIRIA 1 o 5 WREIZH0 R .
ik /) BAOHW A S H. —ADRFRRA (/ n) FRR (1),

1> (/3
2 1 1/3

T — X B 6
1 (/ xv 2z)

SRS



1 (/ (/ xy) z)

EE -5/ WA AR A .
HUEPIDIEEN /AR AN, SR [E A A

1 > (/ 365 12)
2 | 365/12

BB, ARIRIAE PR A 2K, R RS A TR EIZRE AL FEXAMEOLT, R %
X LU float , AN AN / .

1 > (float 365/12)
2 | 30.416666

9.5 {541 (Exponentiation)
LHH ™ BATHHA (expt x n) ,

1 > (expt 2 5)
2 32

224k 31 lOgniB FATWAH (log x n) :

1 log 32 2)

> (
5.0
TR [P —ANF AL

T F] e AN R exp

1 > (exp 2)
2 7. 389056

AR B —A B, AR LUEH Tog A, BOMER “ANSEEE e

1 log 7.389056)

> (
2.0
PRBIL T, AR LA expt FH—ANHAEAE R = A4,

1 expt 27 1/3)

> (
3.0

HEARFP IR, R sart s ERALR



sqrt 4)

Do\
S~

9.6 — ffi PR 1 (Trigometric Functions)

ﬁ% pi J& n MR ARIRTE. BRI (precision) Uk A S S, PREL sin, cos M tan 23 n] AR B IE
v BRIE AT R, A R LUR S (radian) o

> (let ((x (/ pi 4)))
(Iist (sin x) (cos x) (tan x)))
(0.7071067811865475d0 0.7071067811865476d0 1. 0d0)

O &= W DN+~

XL R B A R R S R RS

BR%L asin, acos M atan SEML T IEGZ BRSXSIEAZ B EREL (inverse). ZENTA -1 5 1 208 (B8 I,
asin 5 acos IRM|SEHL,

X (hyperbolic)1Fi% . tR5% X IEAS 53 i sinh , cosh M tanh SE. "EATIH R RIFE A asinh , acosh PAM

atanh o

9.6 — ffl ¥& %L (Trigometric Functions)

W piJe 1 BVFAERIRE. CHIRE (precision) A S K L. BB sin, cos M tan 2350 A LA E]IE
T ORI MAEAT R, Hh A DR (radian) s

> (let ((x (/ pi 4)))
(Iist (sin x) (cos x) (tan x)))
(0.7071067811865475d0 0. 7071067811865476d0 1.0d0)

Ol = W DN~

LS R B A R R B R RS

PRH asin, acos M atan SEIL T 1E9%. IR5ZMIEACI R A 4L (inverse). AN -1 5 1 28 (BF) i,
asin 5 acos JB[EIQQ&!‘ZIO

XU (hyperbolic)E5% . ik S iEATS W sinh , cosh & tanh S8, ‘EATHI S BRI FE A asinh |, acosh LA
M atanh .

9.7 % /~7): (Representations)

Common Lisp S A 55 1 KN BRI . AT LAZESE— N7 (word) A7 /INEEEORR Ay 2 3 (fixnums)e 24— ANt
SO FEBATCIEFEN—AF (word)if, Lisp Pl A H 2 AN WAF AR AL (—/ANKHC Thignum] ). Frbh
NP RN BRI R A SEAR A, AR TE S -

W most—positive—fixnum 5 most-negative—fixnum Fix T —ASEIAE R EL (bignum)r] 7R 1 B 2



FWEE (magnitude). 7ERZSILEL, EATR:

4611686018427387903
-4611686018427387904

1 > (values most—positive—-fixnum most-negative—fixnum)
2 536870911

3 -536870912

4

5 1152921504606846975

6 -1152921504606846976

7

8

9

FIWT typep 32— NSEARAFR, IFRIIRERMSE PrEl,

1 | > (typep 1 ’fixnum)

2 T

3 > (type (1+ most-positive-fixnum) ’bignum)
4 T

VEAUHCT 0B R A # 55900 . Common Lisp H64 T e PURH SR A8 HEVEAT short-
float \ HFALsingle-float « AUF AL doublefloat LUREIT AL long=float - Common Lisp 554k
SRR SRORIERE IR RA. RSB

R, R RN ] FEN AT (word),  FAE a5 U B A 114 B 5 UK B AR, TR
s WERARE LR W] DORAROK S, H—NSEBLAT AR DA SRR AT DO, o S8 A BeAT e ) o

PR AT DAFE 2 PRAEEA RS STF B, 29— N R AR R R VLR, LU Rs e B4k s £d 1 RIGRIA
[P gl (R DA RS, IXAHKPF SR RN &, B 1 B RIE 1 T ) AEERIR R
L.OMRATLLE 110

(PR s WRE R £OABF R, d HBTFERL 1T KER, )

TR EMSEIE, HH N2 R s 7R B BRI N4 72X E G n-s—f, P m g most
i least , s & positive 8% negative , M f J&VUFVZESEEZ —- A

T RUECHER 5 35 H 2 Common Lisp FR &S 2
(G X 78, A T RalE . P Tul— A stack i 12 push I Y i H (overflow), stack 7% X
pop MY i [underflow | , {E & Rl R O EWETRE T ...)

1 > (* most-positive—long—float 10)
2 Error: floating—point—overflow

9.8 uffl: IBEG4 (Example: Ray-Tracing)

PE— DN BUE N IVEG], AR T TS — AL RIBERSS (ray-tracer). JEZKIBESE DRI
(deluxe)iE He k. & A haE H MR, HF 2L Ao

EpeE—A 3D EMG, BATRADTE B VUG — AN (eye)s —AEEZ AR, — A H—AEE A
P T AL BRI B (simulated world),  BLA—AME Al AR X AN A &7 1P (B8P Timage
plane ] )o FRATT A HE (A ABAUL I SR R A G- T D3 A5


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/notes-cn.html#notes-150

L CEE R QA T 102, BATTWT R B AN B Tl 1 — A — MR E BB B G L, 18 B BB
S . XA TR =A F R Sk A 125 5y 15 RIS ARG 24N (optical effect), 1% B
% (transparency). 6 (reflected light)LL &= A 152 (cast shadows); ‘& ik FATTAT LA $2 AT AT TAE 22
LA, S SCHBLRLRI A, A TFZEH 2208 (polygons) >k Ay e Al1; DA A e AR fj B s

1 (defun sq (x) (* x x))

2

3 (defun mag (x y 2)

4 (sqrt (+ (sq x) (sq y) (sq 2))))

5

6 (defun unit-vector (x y z)

7 (let ((d (mag x y 2)))

8 (values (/ x d) (/ vy d) (/ z d))))

9

10 (defstruct (point (:conc—name nil))

11 Xy z)

12

13 (defun distance (pl p2)

14 (mag (- (x pl) (x p2))

15 (- (v p) (v p2))

16 (- (z pD) (z p2))))

17

18 (defun minroot (a b c¢)

19 (if (zerop a)
20 (/ (= ¢) b)
21 (let ((disc (-~ (sqg b) (x4 a c))))
22 (unless (minusp disc)
23 (let ((discrt (sqrt disc)))
24 (min (/ (+ (= b) discrt) (x 2 a))
25 (/ (= (= b) discrt) (x 2 a))))))))

B 9.2 52 1T Ko bR 4

K 9.2 B & TN LIBESS B AT EH BN —Lest A Z R 5. 23— sa , RIFIELESEWF . F—4
mag , IRF—ANEE x v 2 Bl E R/ (magnitude). IXAS R B TR BB 2. BRATLE unit-
vector BT, BERREORIFI=AEE, kKRS A msa 5 R s, LhmE2am xy 2 Frdlk
1

1 > (multiple-value-call # mag (unit-vector 23 12 47))
1.

(
0
BAIHE distance WHB] T mag , BRI Z4EFMF, WAMEE. GEX point G5HKA—A nil 1 conc-
name J& M AN AT IR pR B2 A BRASAT —FEI A4 - 280K Ui, x 1A point—x o )

Fef% minroot HEEAYH, a,b He, IHEANMESR az? + bz 4+ ¢ =0 WEAEH . Ha RN 0
I, AN EE QAR R T XA B I 745

B —b+ \/b2 —4ac
- 2a

T
K 9.3 B 1 M/ EBERS AU . e Al R OGUR RN R A MR, I AT (eye) Ak i [H]

AME . (G RBE ARG Z DB A (flash photography)ff Hi Sk 1))

surface ZEH4 HRFRBUE S R Ik, BEREMAIIUL, B8 included 2 SCHARSRBIY A S50 1,
BIEERIK (spheres). surface Z5RAR S A — AL —A color JEEIM 0 (CEE) 22 1 (HE).



(defstruct surface color)

(defparameter *world* nil)
(defconstant eye (make—point :x 0 :y 0 :z 200))

(defun tracer (pathname &optional (res 1))
(with—-open—-file (p pathname :direction :output)
(format p "P2 "A A 255”7 (k¢ res 100) (k res 100))

CO 3 O U1 = W Do —

9 (let ((inc (/ res)))

10 (do ((y =50 (+ y inc)))

11 ((< (= 50 y) inc))

12 (do ((x =50 (+ x inc)))

13 ((< (- 50 x) inc))

}g (print (color-at x y) p))))))

16 (defun color-at (x y)

17 (multiple-value-bind (xr yr zr)

18 (unit-vector (- x (x eye))
19 (- v (v eye))
20 (- 0 (z eye)))
;; (round (* (sendray eye xr yr zr) 255))))

23 (defun sendray (pt xr yr zr)

24 (multiple-value-bind (s int) (first-hit pt xr yr zr)
25 (if s

26 (* (lambert s int xr yr zr) (surface—color s))
27 0)))

28

29 (defun first—hit (pt xr yr zr)

30 (let (surface hit dist)

31 (dolist (s *world#)

32 (let ((h (intersect s pt xr yr zr)))

33 (when h

34 (let ((d (distance h pt)))

35 (when (or (null dist) (< d dist))

36 (setf surface s hit h dist d))))))
37 (values surface hit)))

38

39 (defun lambert (s int xr yr zr)

40 (multiple-value-bind (xn yn zn) (normal s int)
41 (max 0 (+ (x xr xn) ¢k yr yn) Gk zr zn)))))

K 9.3 Je ki i

BIGFTI 2 2 B x il y Bl e U T . NS (eye) S37E z i, BH R 21 200 AN . BT LAEETE KIBF
TR AR 2, FlA S swor Lds* [KIFRI (— IR0 ni 1) U0 z JEbr. 18 9.4 BiH] T ALk K%
PR IR AR

<

point of view image |::rlan'ueK

MY




9.4: BiFkek.

PREL tracer B2 — MR ARR, HBEN—IKE T BRSO BSOS FH—FrfE e r) ASCIFRE PGM

kB N BRSO R, BRI 100x100 o Fedi] PGM SC:HI%5 3k (headers) 25 bR P2 4k, tEBES
fee B F 9 (breadth) 5 =i % (height)f324k, #1454 100, A pixel, DL ATREM e KMH (255). SCA4-
TRIER 2t 10000 N 0 (FR)5 1 (F1)# 54l ik, R3EFE 100 4% 100 5 = 1Kk

B R A 2 T DL L 25 ARG res RUFHE . 28BIRUL, WK ves S 2, WFIFE A R & BE Sk
200x200 .

B —MNEEMECEI 100100 (1E 5 T8 . B—AME AR 750 BHGF HRE W S e g . 24k 3]
MG EOLIEE, tracer I color-at o XABREHRBIMIN A % mE, HIHH sendray RIBER
XA ) 2 [F BB S ;s sandray 28R [BI—NEEA R 0 5 1 ZHI5EEE (intensity), A% 44808 —
A~ 0 % 255 [FHEEOR IR,

FHRGE - MIENSEE,  sendray T EARBDER A RPT BT, 202X, AT first-hit
o SRR AL swor Ldx HL P, IFRIBDEE R HA R il CERA R o WROGBAH b PR
RV, sendray fURMPIE FEUT, G 0 (R). WADsZefy b lMmih, AT ER e,
11 2 DRI A% 1

BIE A BVRIRAT, P b RO SO DGR, TE R IZ s B34 7] & (unit normal vector) N (3X HL
A5 P T B LA O — [ 1) 1) 512 5 R G YR K B ) & L ¥ 5 (dot-product):
1=N-L

WHYEHIIF R EIX s, N5 L &4 (coincident), NSRS i R E, 1o WIS A N A1 i v e %
90 &, WINS LATEE, WPHE ARSI .. mSOEEFimgmm, a2 ng.

TERATRIRR B, FA MRBOGIEAEI L1 (eye), T lambert {1 T XA ISR 20 -7 _b I i (12
(illumination), &[] 3 ATTIE B3 R O () BT [r) 8 B 925 ) R ) AR

£ sendray IXAME L3 BV BT (BIMER A LF (T, — NS R A I IR R R 8 1% AR SRS
.
T TR, FRATAERUIE A o O — Rk, Bk 18 9.5 G T HBRIRA G . BRIRE 5

T surface , JTUA—NERIKSH P LI center il radius « PWH defsphere ¥ I1—ANHTER AR 2 5
H,

1 (defstruct (sphere (:include surface))

2 radius center)

3

4 (defun defsphere (x vy z r ¢)

5 (et ((s (make-sphere

6 :radius r

7 :center (make—point :x x :y y :z z)
8 :color ¢)))

9 (push s *world*)

10 s))

11

12 (defun intersect (s pt xr yr zr)

13 (funcall (typecase s (sphere # sphere—intersect))
14 s pt Xr yr zr))

15

16 (defun sphere—intersect (s pt xr yr zr)

17 (let* ((c (sphere-center s))

18 (n (minroot (+ (sq xr) (sq yr) (sq zr))

19 (2 (+ (*x (- (x pt) (x¢)) xr)


http://zh.wikipedia.org/zh-tw/%E6%AF%94%E5%B0%94%EF%BC%8D%E6%9C%97%E4%BC%AF%E5%AE%9A%E5%BE%8B

20 G (= (y pt) (y ¢)) yr)

21 G (= (z pt) (z ¢)) zr)))
22 (+ (sqg (= (x pt) (x ¢)))

23 (sq (= (y pt) (v ¢)))

24 (sq (= (z pt) (z ¢)))

25 (- (sq (sphere-radius s)))))))
26 (if n

27 (make-point :x (+ (x pt) (* n xr))

28 cy (+ (v pt) Gk noyr))

29 iz (+ (z pt) (*xn2zr))))))

30

31 (defun normal (s pt)

32 (funcall (typecase s (sphere #’ sphere—normal))

33 s pt))

34

35 (defun sphere—normal (s pt)

36 (let ((c (sphere—center s)))

37 (unit-vector (= (x ¢) (x pt))

38 (= (v o) (v pt))

39 (- (z ¢ (z pt)))))

9.5 Bk 1A

PREL intersect BIWT SR EAIE, FHIHHX NRE . EHN A —F, sphere-intersect, {H
intersect &5 RN LA G AL EL AR 14

BATES BB AL A ERIKIAZ A (intersection)le ? Yok @R Rl p = (wo,yo,wo> L% LAV ]
o= (z,,Y,,Zr) . BN ERETUERRN D+ nv, MHEAS n— 1

(o +nxr, Yo +NY,, 20 +N2p) o K HFERAEH A EETL (Tey Y,y Ze) SHERIKIELRR 1
JIT LAAE R HIXANAZ 25 10 7 R 23 IO

r= \/(:co +nx, +x.)° + (yo + 1y, +9.)° + (20 +n2r + 2)°

an® +bn+c=0

a =} +y? + 2}

b=2((wo — zc)zr + (Yo — ¥e)¥r + (20 — 2¢)2r)
2 2

c=(z0 —zc)* + (Yo — )" + (20 — 2)” — 1
PR BNAS MBAT A F R BN XTI B Re R — AR . A RAE B A E
BRAK; — AR SERAAAS A — A (855 [grazing hit] ): PIAMHARE G 5 ERAAAS A MG A (— S54SR BEA
B — AN BT FERAE—ME R, BATRER AR Z F BN n %fﬁ%ﬁXﬂ?ﬂJ/ﬁﬁ’JEE%EﬁE
b, Frblsetirh a2 M n o FTCAERATM A minroot o WA —R, sphere-intersect RFMLRIZ
it (zo + nxr,yy +ny,, 20 +n2;) -

K 9.5 K1 HAMEANREL, normal 5 sphere—normal Z5HA intersect &5 sphere—intersect o ZEFRF|H B i
BRAARAR T 5 — ANl A MiZ i R ERAR O T & 2

K 9.6 7~y TERATWA =LK B ray-—test 2 X T 38 MNERIER CREHREII W) SR&E Ak B, mifi
“sphere.pgm” .

(F1E: PGM IR RS, B2 E S L wiki )


http://en.wikipedia.org/wiki/Portable_graymap

(defun ray-test (&optional (res 1))
(setf *world* nil)
(defsphere 0 -300 -1200 200 .8)
(defsphere —80 —150 —1200 200 .7)
(defsphere 70 —100 -1200 200 .9)
(do ((x =2 (1+ x)))
(O x 2))
(do ((z 2 (1+ 2)))
(G 2z 7))
(defsphere (x x 200) 300 (x z -400) 40 .75)))
(tracer (make—pathname :name “spheres.pgm”) res))

— O O 00 1O O v WD —

1
1

Kl 9.6 fill ] Ve 436 B 4
K 9.7 Bk IE fr, Horb res Z800 10,

K 9.7: B DG E i 1K



—ANSEBR R EIR RS r] LU AE RIS R, BOVERHIEE L, WATRHEIE T e 2Pk
ARESAHZACH, MR EATE R ASAERN AL, ARG DURE P 75 240 & 26U Y 1)
ST HAFHANAS, R ARSI B~ AR5 o R G BCE T I 5 Lk AT TN 25 [E X R
AR DL, DU BATE AN WAL AR A R

A SEER DB AR AN DOBEDCEE N AP, WA TSI A AN SRR B
SRR, I AT DUBERUAL H% W] Bl R RSP 1. HBEAR MR 5 9.3 TR EAZ, T2
TR 5 3 [ A TR PR 7 2 o

A SEBR DB A AT O R . XA AR N TR S R, SRR BCA N Lisp B i fEAL
FIREE, wi e —tdiBEgsm . SUIMASSREATWE S (13.3 1)l il LU E 2R P LB,

Chapter 9 /. 5 (Summary)

1. Common Lisp #1145 (integers). Ll (ratios). 7 2%k (floating-point numbers)LL & 5 %1 (complex
numbers).

2. Bl DL 295 8 4 (converted), 1M°e AT T4 28 (components) ] PAREELH .

3. FRHESCA AW T AT B A= S, DL N —206 (successive pairs) — /= R bR
Ah, e ORI IO (pairs).

4. Common Lisp JL T BRAEARB RN F v AU RS EUE BB pR A [RIRE IR ek 25005 it v] N H 7 22 Fih 28 1Y
% b

5. Fixnum J&/NE 0] DLFEN—/NF (word) 35, e AT THE L BT 2 T N E A6 3% 5 S ith 3% R E (bignum).
Common Lisp &t 2 WU FF S . B —NF AR ER R $1E SZEUAH 2 (implementation-
dependent); & .

6. —MILLIBEAE (ray-tracer)ill i IBEDCLK AL EIG, MASEE B M SR 7

Chapter 9 %: >] (Exercises)

1. X —eE, B2 — N8R, 45 HMER (iffy e 12 AFi i (nondecreasing )i i) iz 7] 2L

2. B —AREL, N cents FRIRIMIDYAME, KEr M 25—, 10—, 5-, 1- SR EIR, B HE
RE T . (PRVE: 25— A% 25 3543, DLIE)

3. BRI E PR A4, wigglies 5 wobblies . Wigglies 5 wobblies M &+ )5 & . SHEHA
—ANEEFERIE TR T . Pl  E TR A5 A

YEAR 1 2 3 4 5 6 7 8 9 10
WIGGLES 6 5 6 4 5 5 4 5 6 5
WOBBLIEES 4 5 4 6 5 5 6 5 4 5

B RBLR PR LU e . IR SE R SE R EA IR A RRFEIE T 10 Mtk T ?

4. GESANREL, 2 8 MNRIR e R AN ZR B s I SEE, AR BORA RS, TR [EE, B[R]
MERTRAAE S x JEFR v BEAR

5. B ¢ &AM A (9280 SRR B, 1 nin 5 nax BREEANF TN SHAEESZE, 15 r dHits
BoiH AR RPIFR)FFEHL nin < i < max o EX—ANEE, HBEZIWUASE, f,min, max PLA
epsilon, JFIRMAI—A i WIEAME, HEMZIER epsilon ZW.

6. Honer’s method /&— Mk il 215 . 245 ax® + bx? + cx + d fknt
x (x (ax+th) te) +d RAH. & XL—NRE, B2 ANEENSHE — x WEFERE n N5, HRER (-
1) W2 A ) 7% — 1 Honer's method 4 H1 2 5 X i



33: Honer’'s method on wiki
7. #R1¥) Common Lisp SEHUE A T JLANM Jok K e K4 2
8. 1) Common Lisp SEHLHL AL JLRNAS [F] A7 50?7

i
[1] 24 format BOEERNT, EARUES DS A £ W 125 7T (1814 7.4 719).

0 comments 0Stars | - |
I Leave a message...

Discussion Community

L)

No one has commented yet.



http://disqus.com/
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#
http://en.wikipedia.org/wiki/Horner's_method
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch9-cn.html#id1
http://readthedocs.org/projects/ansi-common-lisp/?fromdocs=ansi-common-lisp
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ansicom

Chapter10 M acros) p ANSIComm on Lisp

Chapter 10 %: (Macros)

Lisp A2 i1 Lisp M MR KK R, 2.3 TEMXILE Lisp TS A B 5 1R E
P o AERE 7R YU 5 R S A TR R e

10.1 >K{H (Eval)

i e AR R IA RS R EMA: A List Biv]. BRATEEZEBINZ, WT{E Lisp K p#
PACED . X2 (A D) — R R R A eval , B ARIER, BRI, REBIREER
1H:

1 > (eval " (+ 1 2 3))

2 6

3 > (eval ’(format t “"Hello”))
4 Hello

5 NIL

UERIX B RARGAG I, XN o X2 A HATRIIEA eval o N HIXAS R
LT 5 TUZARHABLK 2R 74

(defun our-toplevel ()
(do ()
(nil)
(format t 7 %> )
(print (eval (read)))))

O1 & W DN —

WA KX R, T2 R A 132 B =R AE—FT EN 95 24 (read-eval-print loop, REPL).
WH eval ZEEBAUS S HIR AL —MIrik. (HEARE—NFTTE:

1. ERRCRIR T eval EBRZIRAGSIE (raw list), A THIFE, SO HFES
SRAH. PIRIOT RS LCAAT 4 B R R B 2

2. Feik e B AT IS (lexical context) UL F WAL, Z8BIKUL, 0 RAREE
let B eval , {54 eval FIFERK LS Lot FrEt B,

AV APk (8 TRGE PRA = AU R IXA AT REME . 29K eval 2 AN, ME
AR R G AR R IR IAMEHT e

XPRFRIE bk, eval I FEEMMERMEEAEA Lisp MMESEIR . FAT0] LLAEMR Lisp 2
— K cond FRahs e STk

m on-lisp.readthedocs.org/en/latest/zhCN h10-cn.htm 1
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121110

ansicom

Chapter10 M acrms) p ANSIComm on Lisp

(defun eval (expr env)
(cond ...
((eql (car expr) ' quote) (cdr expr))

(t (apply (symbol-function (car expr))
(mapcar # (lambda (x)
(eval x env))

(cdr expr))))))

O 3 O U1 v W DN

Y2 Fik X h 7 1) (default clause) KACHE, TR F-HJ3kAT car FTSBINKREL ¥ cdr
T MSECRAE, JFRFEMETTENH2EE MR, [1]

ERAR (quote x) AFERIA) FHABERIIZAERI T 2ORAEEE, I quote w224 T BT IEE K
SHRAEAFAEN o ITUERATTELS quote B— NI T o X2 AHEEA T 4
HFRNFFIREBRAERT (special operator): — /Ny ZESEI N eval [ RPIRTE DL ERAERT o

PREL coerce 55 compile $24it T — AU, EARIES R L ARG . /KA LL coerce —
A lambda Fik =0, KA R AL,

> (coerce ~ (lambda (x) x) ’function)
#<{Interpreted-Function BF9D96>

MAWRRKE nil VERE—ADNSEALL compile , BT NS —ADSH UL K lambda
RKiIEF

> (compile nil ’ (lambda (x) (+ x 2)))

#<Compiled-Function BF55BE>

NIL
NIL

HJR coerce 55 compile WHERZIIERAENZEL, — MHREFF ] LIESIAS AT (on the fly)i) it
Hreadi. H5IH eval R, XA —MMIRAMGIIME, I H TG FFERBEEK
RIALIX A BR£L

PREL eval , coerce 55 compile MIBRBUA EEAIESR TAUS 55 R 2 AL, T2 elfE
PATIIMROX A, B A B . K2 EUEDUT, R PR A FE 2 % n) i g,
MORFEFPATES, JUPEAH A . N —SoRia ] Ip 25X 45 .

10.2 % (Macros)

5 REE R R 7 I Bl vl e k. Zr il i e 4 (transformation)if SE L)
BRAERT o AR I AR — AN TR FH S i R AT S, R L— A% o XN RHPRRR N 2 R T
(macro-expansion), 7% REFF HgnBEes Ha5E . FT ARG 2 BT = A AR, 228 iR P 1)
— /NGB, EUEAK H CA NIRRT —

m on-lisp.readthedocs.org/en/latest/zhCN h10-cn.htm 1

2/15


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch10-cn.html#id5

121110 Chapter10 M acrms) p ANSIComm on Lisp

AR FEB A defmacro KE X — defmacro HEREFKIEH defun » HEHH g X —
RO Y iz = AR A, e T BRI — AR . 28k U, — MBS
BN nil 2] LUE SO ke

1 (defmacro nil! (x)
2 (list “setf x nil))

RESCT —AFIERAESRT, B nil!, BEZ A - ADRFE (il a) K
M, SAERMEEA R, PRI (setf a nil) o FTRAIRBBAA (il ) £,

I > (nil! x)

2 | NIL

3 > X

4 | NIL
SERERNMARIER (setf x nil) o

LA AR, RATAM S, (BZEIRL— D%, FTATE SR (expansion).

PRE macropexpand—1 %52 DM, IR B EIT

1 > (macropexpand-1 ’ (nil! x))
2 (SETF X NIL)
3 T

AR AT LRI — AN E M e gy (i) B A2, RS
e, HEA I N 1k,

B A L PR E A o T S . AE QIR 1, BT R e Rk U e 2
BGRUE,  WERIRARNIXA B (nil! &) RIEAL XA KL

1 (lambda (expr)
2 (apply # (lambda (x) (list ’“setf x nil))
3 (cdr expr)))

Tk (setf a nil) « H{RMEA defmacro , PRE X —SRUIXFE I R EL
macroexpand-1 BT &, MEFD—NREKXN car BN, BREKXAEEXT
INAOIEEA@

10.3 Jx 5| 5 (Backquote)
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K15 EEL % (read-macro)fii 75 ML (templates) &M 5| K ARG A W k. 515 248 1]
FEFGEX . —APE RS H2S EA 515 (apostrophe), SR1T—AN 51 52—
515 . (493 open quote 2515, closed quote £ 51'5). ERAE R 515 2K N B H kK
1% ek K 15145 (titled backwards).

(B RIS/ LR A AR, TS5 2 enter 224
— ARG PR, S G ]

1 > (a b c)
2 | (ABC)

AT G54, DRGSR IS HOR .

RIS RE, ARG REE, RATUMEH , (29)5 , @ (comma-at) >k H 5 5K
{Ho WRARAE 515 RIEXE, ERAKEIIIE S, WESPRE. PreAFRATar LU
515 5185 R A IR AR

> (setf a1 b 2)

2

> (a is ,a and b is ,b)
(A IS 1 AND B IS 2)

B~ W DN —

R RS S BRI List , AT LIS HH e A B RT3 28 8 e 280 R 3
nil!l Al RUE XOR:

1 (defmacro nil! (x)
2 “(setf ,x nil))

Comma-at 5iZ 5 AL, (ER (AR N AZ VR ) SEI\TF . 5K ) T FE 3 ALK EL
A&

> (setf Ist "(a b ¢))
(A B C)

> (lst is , 1lst)

(LST IS (A B C))

> (its elements are ,@lst)
(ITS ELEMENTS ARE A B C)

S O = W DN =

Comma atE?E?Eﬁﬁﬁ iﬁfﬂﬂ%i}é 76 4S5 (rest parameters) & AU A& K]
o B IRATAEE—A> while %, HEHIHMAARE AN B, X H 3 AR AE:
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1 > (et ((x0))

2 (while (< x 10)
3 (princ x)

4 (incf x)))

5 0123456789

6

NIL

FAT AT LU A — AN R SR (rest parameter) , f84E TARKRIARTIE, KE XX
FEMIZ:, B comma-at P\ TTFX AN 518 il %8 e T 2

(defmacro while (test &rest body)
“(do ()
((not , test))
, @body))

S W DN —

10.4 7~ PLid v (Example: Quicksort)

B 101 8 7 EEMIUE N7 B AL — A PR HE PP A N R ) B R
o XA AR 0k

1 (defun quicksort (vec 1 1)

2 (let (G 1)

3 (j r)

4 (p (svref vec (round (+ 1 r) 2))))

5 (while (K= 1 j)

6 (while (< (svref vec i) p) (incf 1))

7 (while & (svref vec j) p) (decf j))

8 (when (K= 1 j)

9 (rotatef (svref vec i) (svref vec j))
10 (incf 1)

11 (decf j)))

12 Gif O= (=3 1) 1) (quicksort vec 1 j))
13 (if O= (- r i) 1) (quicksort vec i r1)))
14 vec)

10.1 PR HEF .
1. TFHERE AR JCEAE N 8 (pivot ). V122 SEBk S HE 711 2 41 Hh [] 7T

o

2. PRI E (partition)fl &, FFEEACHICE, HBIPTA ERALK RN TR, A
A ICE KR T4

3. HfR, WRIAL DTN —AWANEEE L TUEM, RTINS 2 ) R L
o L
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121110 Chapter10 M acrms) p ANSIComm on Lisp
R— UG VAR, Ay RN, 2 ) &SR A 1k

FERE 101 BSEIL R, 4252 — A USRI Ve FE R P 3. IR AN R B )
TCERMGE N LR (p )o BN PRI AR A0 &, IR 22T KRBT I R NI AL
B K. (RWADNSEUES rotatel BREL ZHENINME. )wiZ, WR—-P2FEGHZA
JCE I, HIFEFER AR e AT

T AT X while 22240, 101 WH T WNEER when | inef |, decf PAJ
rotatef 7%, i FHIXLE 2l R 7 75 60 oK B N RT3k 5 3 b

10.5 ¥ i1 % (Macro Design)

BT MO R v, AR R H b S 1. eSS G B PR 2
R, UGERES S E A PTLCHIRIT RSS2, IRA: 2RIE 5 vt FE %
AT PRI A=) U BEES, AR eI Y. A AT, Befllee X
AFRA ntimes (9%, B NECE n PRI TEAORAE n X

1 > (ntimes 10
(princ 7.7))

\)

R ANERR ntimes €, BT 2ot b A2 LS EUE

(defmacro ntimes (n &rest body)
“(do ((x 0 (+ x 1)))
(O=x,n))
, @body))

= DN =

XA E SR IR R AT REB R . A2 EIHIXAMEO, B WU TAF. HE5Eks EEAE
PHAN T THIA R T

— AR T S IR A 2 — R LR AR A2 (inadvertent variable capture). Xk
ANz R B &, 1805 IR i A TR L, A AR 44
VE BRI ANIEM ntines 2 XANE T — M8 x o PR/ EECEH « fE
N 24 T R I, BT BRI BATT T U

1 > (let ((x 10))

2 (ntimes 5

3 (setf x (+ x 1)))
4 X)

5 10
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2R ntimes WHBATIFUPIINAT, XADRIEPZR B 1R, AR 15 . (HIA
N FETTRIFAE ] x AF R EACA R, setf RIEFGERIIBAS x My A S HATELIE 1B
— HZ BRI, A T A2 R

> (let ((x 10))
(do ((x 0 (+ x 1)))
(O=x5))
(setf x (+ x 1)))
x)

O1 v W DN —

T R S R A DT T A 2 MR 00— A 5 . XTI AR2 OB NI gensym
(84 N5). DY read BAL intern G WBINA S, FIOME—AEFE, WA TS
(ET755 4 el gensym. HI HFEAT 1] gensym M/ i x KIS ntines HUE X, %%
AR, R 2 AN:

(defmacro ntimes (n &rest body)
(let ((g (gensym)))
“(do (g 0 (+ g 1)))
(OC=,g,n))
, @body)))

Ol & W D —

{HIXAN 240 57— [ EA A e re: £ BRAE (multiple evaluation). K4 55—/ NS 8l 1 4
A do Rk, EEEFIGERPRE. 4E NS HREANRIER, XM RE

TG AR R I R
1 > (let ((v 10))
2 (ntimes (setf v (- v 1))
3 (princ “.7)))
4 | ...
5 NIL

HUR v —JT3a2 10, 10 setf RIS ZANSHUAME, POZEIILA AR SEbr B HED
Hjﬂ/l\o

W R BAT IR F 2R B T IR 3, stn] BLRRIE D AL

> (let ((v 10))
(do ((#:g1 0 (+ #:g1 1)))
(O=#:g1 (setf v (=v 1))))
(princ “.7)))

= DN =
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FRGE BN IARAIEAL & (gensym M BV TR #: FIAFS)5 9 LA, e 5K
SRAG I 23R I RIE UL IR AR RRR AT T & 2RI, P S AR ORIk .

AR 2 ER(E R 5 R W E — N, AR TR AR R A7 B AN R IA
Ao Il A2 55— gensym:

(defmacro ntimes (n &rest body)
(let ((g (gensym))
(h (gensym)))
“(let (Gh,n))
(do (Gg 0 (+,g1)))
(C=,g ,h))
, @body))))

~N O U1 v W DN+~

2R, X ntimes WIIEARfAE Xo

AEPOH AR Fefiife 5 22 BRI R I L2, EARAXE RSN, fFaki,
EIRE I R R R e AR R R AR R, LRI ER AR A A R

(1) Common Lisp SEHLE A4 S B2 A R Iy AR EIT =N, fRv]
AR EAE B ES . N K2 BB R A cond Rk AR T3

1 > (pprint (macroexpand-1 ’ (cond (a b)

2 (c de)
3 (t £))))
4 (IF A

5) B

6 (IF C

7 (PROGN D E)

8 F))

PREL pprint BV BACHS — AR RA S, IXAER AL e T AN R AT

10.6 i 1] 1k, = 4 (Generalized Reference)

Fh A2 P T L L6 2 L DR M P AR, (TR IF N sete ik 102 0PI
AL setf FERMB—ASHL 0K, RRATE XA car B XA,

1 (defmacro cah (Ist) (car ,lst))

SRIBIK A —A car AT LU setf BISE— N80, 1M cah —FEAT DL
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1 > (let ((x (list "a b "¢)))
2 (setf (cah x) 44)

3 x)

4 1 (44 B0

PG AN IT A setf RIEAEZ T AR, St ARG K W AE 1 i)
Al BRRBVFR AT LOZAESEL inef , HE

1 (defmacro incf (x &optional (y 1))
2 C(setf ,x (+ ,x,v)))

HX AT AR . XA RIL A

1 (setf (car (push 1 1st)) (1+ (car (push 1 1Ist))))

3 (incf (car (push 1 1st)))

R Tst & nil M5, 2 ARIEASBR 2) , HE - NRIEASBUR (1 2) .

Common Lisp $2fit T define-modify-macro {ER 5 HXTI setf FREGIZERI I Z 1 —Fh 7%k
EERZ A BN, BN (RES NS place), BLAGEH place Bril
R R A . FTUABATT AT BORE inef € X4

(B define—modify-macro H)E LA LAE IXH)
1 (define—modify-macro our—incf (&optional (y 1)) +)

LA G5 H push R JCEHER — A HIR M R n] 5 4

1 (define—modify—-macro appendlf (val)

2 (lambda (1st val) (append 1st (list val))))
BF ST LAE:

I > (et ((Ost "(ab c)))

2 (appendlf 1st ’d)

3 Ist)

4 | (ABCD)

JGE —4%, push 5 pop #ASREE X A modify-macros, Fi# KR place AN NS
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e AR R AR IE AN S AR XS

10.7 7501 =2 FH I % e % (Example: Macro Utilities)
6.4 T TS H R AL (utility) FINESS, RS R Lisp B BRAERT . FRATTAT A FH 2

HE XA REGAE R B S ek . ATE LWL LA Finil!  ntimes LR while , 427

AR G e AT Al SR B S BRI Tk AT 3 2 kn] T %
G2 RS R B 10.2 Pk T LA R SEEAR S 1952 PR A

CO 1 O U1 v~ W DN —

O DD DD DN DN DD DD DN DN DN DD = e e e e e e e e
O O 0 IO Ol WD O OO0 Ol WD = O O

31
32

(defmacro for (var start stop &body body)
(let ((gstop (gensym)))
“(do ((,var ,start (1+ ,var))
(, gstop , stop))
((> ,var , gstop))
, @body)))

(defmacro in (obj &rest choices)
(let ((insym (gensym)))
“(let ((, insym ,obj))
(or ,@(mapcar # (lambda (c) (eql ,insym ,c))
choices)))))

(defmacro random—choice (&rest exprs)
" (case (random , (length exprs))
,@(let ((key -1))
(mapcar # (lambda (expr)
" (, (incf key) ,expr))
exprs))))

(defmacro avg (&rest args)
“(/ (+ ,@args) , (length args)))

(defmacro with-gensyms (syms &body body)
“(let , (mapcar # (lambda (s)
(s (gensym)))
syms)
, @body))

(defmacro aif (test then &optional else)
“(let ((it ,test))
(if it , then ,else)))

K 10.2: 52 % ek 3

e

H

AMELHIE [ AR5 A8 Rt AR SKAB A A

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch10—cn.htm 1
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L 7> (for x 1 8

2 (princ x))
3 112345678

4 | NIL

XL SN do KAFAE

1 (do ((x 1 (+ x 1)))
2 (O x 8))
3 (princ x))

XARH BT 5B A T 3

(do ((x 1 (1+ x))
(#:g1 8))
(O x #:g1))
(princ x))

= DN =

T B GIN—ANEIMRRRFEFA R ICIEH (range)& R,  _LIA/ES] 1 5L 8t Al A2
ANRECRH, XA T T EERAELF LR BOMAR R T EZ A gensym , 4y T ik
ARSI A2 i g .

B 10.2 B8 in, L —ANSE eql AL H DMK SHIN, RFIL. RIEAK
TR LS

1 (in (car expr) '+ - %)
FATTAT LSS R

1 (let ((op (car expr)))

2 (or (eql op " +)

3 (eql op "-)

4 (eql op "%*)))

Wiz, A RBREIFEEES A, BT op B gensym BT .

=M random-choice , FENLIEE—NSHCRIE. 76 74 11 (B 56 4 =K 4.6)3%
M RN 2 IAEFE. random—choice Z2SCHL T I M. — MEEXEERIA

1 (random—choice (turn-left) (turn-right))
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S RTT A
1 (case (random 2)
2 (0 (turn-left))
3 (1 (turn-right)))

N—N% with-gensyms FEFUMIHALE L AR, CATE, ol e e NP %, &
3 gensym LN E. 5 TXA%, H5H

1 (let ((x (gensym)) (y (gensym)) (z (gensym)))
o)

FATRT LU 1

1 (with—-gensyms (x v z)

o)

FIH AL, B 10.2 2 X2, BTl BUE SORR AL 18—, 5 22
TRABER B S Bk E HIXA NG JLAMIISE o A IR AR BV AR 22 SC— MRAERRAE
o WALELEM TN RCE N T % ave RIS HIN 1 21H,

1 > (avg 2 4 8)
2 14/3

e NIRRT . BT AR ave B R EL

1 (defun avg (&rest args)
2 (/ (apply # + args) (length args)))

HESTFEAPITHHRE SR . HERNBERIBGENH ave » A AT PRI
H length Wg?

B 10.2 MR DS aif, BRSO R AIE] 7. i BATA B AL
it RSB AR IS BT R B, Bdil, S5

1 (let ((val (calculate-something)))
2 (if val

3 (1+ val)

4 0))
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FATAT LS R

1 (aif (calculate-something)
2 (1+ it)

3 0)

/N0 (Use judiciously), U EAz EA4fi# vl Bt — AN Ehr 575 . Common Lisp A
B2 AT e 251K 36 next-method—p 5 call-next-method P§HHIA AR S HHHE

R L IR T o0 TSRS RS IR — ELISE ST for , fRAEAR i Z5 H
A do Tk AT ARSI T HAITTIN? ERAE. WRTTRITE A,
ARG F 0T BT LUK 2540 A TRFP RO T2 Se VAR O RE RO 5
HEIREE ORI, SRS SRR S I ORI, LT b
URAOREFE HR ORI MRS, LR 8 G O 5 D B S

RS BEPRGE, B I8 H B WRIRRA M MEM W2, B EERSEEEN. I
Er BRI, e EZ AT A AR DR IEA R HAE 5 — Uy il SHARESEE —
AREFI, AL AR, R ERE 2RI 2 AR, E P AR I U R
TN

10.8 Y5 H Lisp (On Lisp)

MEZEENANL T, BATELTELH Lisp & B T FRATAEG K Lisp G ik. W2 A2
1%y Common Lisp #/ERF 2%, Mt Lisp 5. A =+ 7.4 Common Lisp
R I B E AT R R R E AT

John Foderaro ¥ Lisp B AT FHIFRITIE S » "N W EIRE A5 2, Kk
Lisp 28 AT IR AR INIE 5 o (FATTEAE 17 SH RXA A GeME KA R I8 B IS R K R
FEIG ARG, AR Uk T LK Lisp W1 HOE &8 11 5«

TR RIEVER F BRIy 2o EATRVIRKE Lisp B8 AA K, (HASRH— M1
JE U HL R B R ok 5 o AE Lisp AR, 80 ANBRBUEG B ) e 7] A ] 2 70 2
PN FRARE RN, (B SEHAE R R T RIS 2 T EAER R . WEARIRARNTE, W) LGS
RARK I Lisp AR FEAL AR 03 T o 32 B A A 5t AT

Chapter 10 i 45 (Summary)

1. W eval JEik Lisp $FIFRM A A — M7, ARIX 2 A0 BT H ARV I .

2. R AR — AN s I BT R E LA BRI, 2 Kotk [k ) o
5.

3. M K515 E N EME KRG E A I (expansion).

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch10-cn.htm 1 13/15


http://www.franz.com/about/bios/jkf.lhtml
http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/notes-cn.html#notes-173

121110 Chapter10 M acrms) p ANSIComm on Lisp
4. FEWRIHFHFH T AR A ZFTRME. 2] DAl RS ETH (pretty-printing ) Al it
EATHRETT
5. ZHRE R KZHEITHE setf Rk i) gl .
6. ZEBRBORAT RS, W LIRS SO 2 9T s . AREL 2] DU AR S i e R SR AT 4
Ak
7. Lisp A735 s R e R A 45 R e R KT o B LT RER R TR PR 22—

Chapter 10 25 >] (Exercises)
1. MR xda, yabblllkz@d (cd, BHRIITHRAS WS4 T AR 1)
A

(a) ((CD) AZ)

(b) (X B C D)

O1 B W DN —

(c) ((CDA) 27

2. i cond ke X if .
3. BN, BT n, fEHE A DEZAEKIEL, FRRMIZE n RIEAT
(ER

1 > (let ((n 2))
2 (nth-expr n (/ 1 0) (+12) (/10)))
3 |3

4. 5 ntines (167 5, PEIE: 105 W) HIETF A (KB IABREL, AR do
5. 5 XA n-of , B AT n 5ARIER, BB 0 AW

1 > (let (i 0) (n 4))
(n—of n (incf 1i)))
3 1 (1234

6. JEN N, %R AT, IR B AR EAARY SR T
5 (revert) 2] J7UA ) HUH
7. FIXA push ()58 X0 HL AR 5% 2

(defmacro push (obj 1lst)
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" (setf ,1st (cons ,obj ,1lst)))

E A 5B push A S0 1 o8 ZOR 411

8. XML HRIFRIZE:

I > (let ((x 1))
2 (double x)
3 X)
4 2

JI A

[1] ZEWEH—A Lisp (1,  eval 52258 AN (B env) KK R HEMEL
(lexical enviroment), XA eval SEAIEMMET, BTN SRR T H R
£, SR Common Lisp W= B Rl 45 H X AN ERAE R T .

0 comments 1 Star

Leave a message...

)

Discussion Community

No one has commented yet.
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Chapter 11 Common Lisp X} % % 4t (CLOS)

Common Lisp X[ % 248, 2FRA CLOS, &4 HRSAE M R gwmFEMEREL. T
T ZE FRER s, 10K X LS EA A — M HE4L . A <http:/ansi-common-
lisp.readthedocs.org/en/latest/zhCN/notes-cn.htmi#notes-176>"_ FiAR ki, ©415 HAD
#B31¥) Common Lisp ¥E AF:  defmethod HASEF defun —HF 235 TP — N5

I

11.1 [ %) % % 4% £ Object-Oriented Programming

[ 1) %) G g A R E R P A U7 SR o 3X AN MU R O 28 e A I b B A s S AL PR A
R ER . 41970 AL, — A2 MHEILRGENE S, el R AHLE
B & A 2% diig (dumb terminal).  IUAE 5E A] BE Y2 KA HE I W 48 IR i) AR
(workstation). Gt HALEERE S AL AT B AR P L, AR SRR AE — & KRR T
FHLE.

T ) X GG RE T it oK (A2 i b AR RABL, HTE3Ta TSR P 20 30 AR
IR E BB EE, R R A Qi A, RS AR X LT R A X
ZUA B T

BOORUL, B BATES L A e E BRI . — DNMIMERS DRI R L ke
BEHSHRA, RRURAUEAEEE, W 1.1 P,

1 (defstruct rectangle

2 height width)

3

4 (defstruct circle

5 radius)

6

7 (defun area (x)

8 (cond ((rectangle-p x)

9 (* (rectangle—height x) (rectangle-width x)))
10 ((circle—p x)

11 (x* pi (expt (circle-radius x) 2)))))
12

13 > (let ((r (make-rectangle)))

14 (setf (rectangle-height r) 2

15 (rectangle-width r) 3)

16 (area 1))

17 6

B 1.4 AP &5 4 K bR HOK T B 1T AR

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /chl1l-cn.htm 1 117


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/notes-cn.html#notes-176
http://zh.wikipedia.org/wiki/%E5%93%91%E7%BB%88%E7%AB%AF

121110 Chapterll Comm on Lisp CLOS) p ANSIComm on Lisp

1 (defclass rectangle ()

2 (height width))

3

4 (defclass circle ()

5 (radius))

6

7 (defmethod area ((x rectangle))

8 (* (slot-value x " height) (slot-value x ~width)))
9

10 (defmethod area ((x circle))

11 (k pi (expt (slot-value x 'radius) 2)))
12

13 1> (et ((r (make—instance 'rectangle)))
14 (setf (slot-value r height) 2

15 (slot-value r “width) 3)

16 (area 1))

17 6

11.2: I SR8 5 7 oK vt S AR

i CLOS FATmy LUE Hy—ANERUNRER, Wi 1.2 Pron. BRI SR, AT
FEFF BT BT 50k, RO R e M S B A= . B 11.2 HR A
Jiids BREHE LT — A5 E 1A FRE ) area s8, MIATHHA] area I, Lisp ki
BSHIRAL,  IFUF AR LR T

R, FATR & E S —JE R, R R SRk K (inheritance) — il
(slot)5 774 (method) B H 4k & . 7K 11.2 7, 1ENEE —ASEEL defelass VRS
T TE RS, BRI g X — 02, AR EE (colored-circle), W) A A
PIAIESR, colored 5 circle :

(defclass colored ()
(color))

(defclass colored—circle (circle colored)

0)

Q1 v W DN =

MIATEIE colored-cirele ZESEHY (instance)), FRAMTETE 2 A4k K

1. colored—circle HISEBISH P ME: M circle BYEAN R radius BLEM colored
RPN K I color »

2. AN colored-cirele & XH] area JJVEAFAE, A EATH colored-circle
S area , FATSIRIFHE circle KPrE LN area J7iko

MELER RGN RPN LU 28 S A SRR A SRR . At A 4R
SRR AHGREF? 1 0 S IEMN LK — B R A 2 g W R B AT AR 2L
A2 ob FE G T WoR T A BATTR T EE) ob 281K display Jiik. WERIBATIA R A
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ASEIER, KRECES ob AL, AT AN, FATATEAEIEE A ob RT3, fE
REATRE, BAMSEEBATRZE RN, HABPHAT RIS ob SRERAGR KA EI. 202
FATVEREAETEAS ob X GRIAR ob RRAHE, FATATLUFT &> ob M5, HEBN
XA JEERI Ao 22 I R 5 AR DEIT,  BATEE AT 2 R b Al R4 QR
—HR, R PLSE R . A

11.2 2% 5524 (Class and Instances)

1E 4.6 iy, BATES TGN APIER: TATHA defstruct Rih— Mg MIE
X, HFHL—MEIE make-point X E W BRECRAIE S M . A SEH) (instances) A
FEIPHA RS, A defelass g L—/NK5I (Class):

1 (defclass circle ()
2 (radius center))

XA E LT circle KRAIMSEH] A PAE (slot), 43344 radius 5 center (FEE
tbF et 2B [field] ) .

Q) GEXAN A L5, FeAT TR I H /) make-instance BRZEL, A2 — N5 € 1K
B, AENWE SN I TR

> (setf ¢ (make—instance ’circle))
#<{CIRCLE #XC27496>

BEER IR S I AE A, FRATTAT LIEH] setf #8HC slot-value :

1 > (setf (slot-value ¢ ’radius) 1)
2 1

LRI 7 B, RIS R (2 AR E X1 (undefined).

11.3 #i ¢ )& IE (Slot Properties)

ety defelass IYZR =ANSHCLHE—MEE XFIR . W1 EBIFTR, S pm e SO —
NERRIAIRIRT T £ BIHOT, —EE ST LR — ANk, 25— DMEMim A,
fEpEE — AN Z A E Y (property). JEHAZ B F- S EORR a2

Tl e SN ELES (accessor), TATTERH e SCT Nl L5 | F 28 1) B8 2L
ERATIATTEH I slot-—value BRE WRILATU N EFHIATIH circle e X,
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1 (defclass circle ()
2 ((radius :accessor circle-radius)
3 (center :accessor circle—center)))

IEFRATTRENS 7 3L circle-radius M circle—center 25| FHfH .

> (setf ¢ (make—instance ’circle))
#<CIRCLE #XC5C726>

> (setf (circle-radius c¢) 1)
1

> (circle-radius c¢)
1

W FEE— cwriter B —> reader , MASE accessor , AT LSS AEIES I E AN
AT A

TR — MERIEAEE, BT AG A cinitforn Z4. A BATTAEAE nake-
instance P IR HURAERTAGAL, FATHT LA < initarg XS4 1] IANIKIPT
VERTPIPER, BLAEIRATT 2 E AR

1 (defclass circle ()

2 ((radius :accessor circle-radius
3 :initarg :radius

4 cinitform 1)

5) (center :accessor circle—center
6 :initarg :center

7 sinitform (cons 0 0))))

A B IATEIHE A circle RSB, FRATAT LMEHI OB Y S48 < initarg 48 IAE,
BE R RS BN - initform T € HIEAE 1E

> (setf ¢ (make—instance ’circle :radius 3))
#<{CIRCLE #XC2DEOE>
> (circle-radius c¢)

3
> (circle—center c¢)
(0. 0)

WA initarg B initform B E,

FATTAT DAFE SRS R L — R A A ok s, SR A S e

(o AT ARSI cacclocation :class SKRApEEH. A Ipkdit—MEH
rallocation :instance , HII T EHERE, ARFERNHAH—K. ) HIATE—
ANSE, o T SRR AR, L S R SRR R AR . P AFRA T AR A
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FIIL SRR DR A7 BT AT 92 B AT AT R S

IR UL, R IRATARZRA, — R /M (a flock of tabloids) AT 4. (PEE: ATLLE
A1 252 tabloids. ) FEFANMELI, ATBZR K, malds—5hk
KAk, Hoe /MRS BRI AT . JdiTal Los e ik e (sl s — Al
KEEHL A7 tabloid FEBIE R IHIXFEE X,

1 (defclass tabloid ()
2 ((top—story :accessor tabloid-story
3 :allocation :class)))

IRAMRIATCISLIZ MR, T —FKIR G R A, T —HK kA et —FE:

> (setf daily-blab (make—instance ’tabloid)
unsolicited-mail (make-instance ’tabloid))

#<TABLOID #x302000EFE5BD>

> (setf (tabloid-story daily-blab) ~adultery-of-senator)

ADULTERY-0F-SENATOR

> (tabloid-story unsolicited-mail)

ADULTERY-0F-SENATOR

PEiE: ADULTERY-OF-SENATOR Z:iY b1 14 H ]

A% documentation JEYEMITE, FHKRAIEN slot BISCRY . WdfRE— :type,
PRERUE—ME B LS IX PRI o R . R HEASTE 13.3 il

11.4 25 (Superclasses)

defclass M —ANSHOE— M IR . —ADSNGk T P 2R Ik
8, LB R BT screen—circle T XK circle 5 graphic T2,

(defclass graphic ()
((color :accessor graphic-color :initarg :color)
(visible :accessor graphic-visible :initarg :visible
cinitform t)))

S O v W DN =

(defclass screen—circle (circle graphic))

M) screen—circle RSEEIA PU/NE, 43 5 AP FESR 4R AT R . — N RIATFE A 241
AT screen—circle WAEAE, HEN THAE—ADATEIE[ER M circle f& graphic
kA1) S

AR N cinitargs U LAHAE screen—circle SEH], st eIl PLHYE circle
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o graphic A AL ML :

1 > (graphic—color (make-instance ’screen-circle
:color 'red :radius 3))
3 RED

AT UERE—A screen—circle AP IBNE, BITAE defelass PR IXAMETRE—

A sinitform :

1 (defclass screen—circle (circle graphic)
2 ((color :initform ’purple)))

HIAE screen—circle HISERIHRE 2 S0

1 > (graphic—color (make—instance ' screen—-circle))
2 PURPLE

11.5 {554 (Precedence)

BN LB LTINS EMRA 2 NIRRT o B DB VLR N & $ XA Se 61 B 1L
AR, Lisp iy ZERR 7 2Ok g LIRS 5k PLOB i B e TR PRIX D A
T W5 2R AR o

B, ARSI R B SRS SRR AR B B A BAR TR
IF& . £E HATE G, U HRIEAR T EHE M BGE, (BT RIREFE, B
ANl R AU

LR AN BERRIN SR 2 -

(defclass sculpture () (height width depth))
(defclass statue (sclpture) (subject))
(defclass metalwork () (metal-type))

(defclass casting (metalwork) ())

O© 0 3 O O = W DN+~

(defclass cast—statue (statue casting) ())

M3 BT T — IR cast-statue Ry L HILIEW P25
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11.3: K5 = %

P — NN — A XFE 2%, il 2 — AN R sz R T iR . #5800 5
I EAT P RS defelass M BRI 22 47, RGN A ER
AR, HREMRHGE A0, XAl (5252 standard-object — BIf&45
defclass BEE ZANSECN O BI2RA. o NIXEESEE B, FFR0R standard-
object M EUCAIE, EFEAE B ARRIEN ¢ AT A E MR, SRR MG, &
5 NESA—DR, WE 1.3 Jis.

— RN IPCSC AN R T LIE R an N, Do I A 2 S H K

1. MBI R HETTAG .

2. AEFSE, BRIRIRR M SOKEE e /il o

3. WERARREIEAN — A AL AR s i A — B R R HE 2 S W AZTY
OB, HEERINIRZE, ERIPE AR, XA R A MR R R, 5
RMEEER 2,

4. HURAGERTS ¢ B A, S PTEIETR T RS IRBE AR SR e T
ARSI R I -

XA E XIS R — CEBr LR 3) EIUSEHRIIRIE, KA SAEI T2
A EL

11.3 I FERER T — AW EE & Wi i . fIX AN BT doe I RA LKA cast-
statue, statue, sculpture, casting ,metalwork , standard-object,t o 1 2= H
specific XN, AFNAE 4 E IR AR KRG TSN AL E A%k . ek s
RN L SE HHE e B RARILSE

S 3 H I, 24— N0 H B3 (generic function) il 8 FH I, v g B RIS 5 1
XA R T YRR AR EE s &, 24— N2 NSRRI . 408
U RS T 20Xl Ol A 2B I S R AU, A
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11.6 i JH % %L (Generic Functions)

— il H B 2L (generic function) /& HH—ANEREZ AN T VAL — AN . iiknT H
defmethod K5E X, 5 defun B)E XA

1 (defmethod combine (x y)
2 (list x v))

IIAE combine F— A . HRATEM VI combine , FATTSIRA HAE N PASSHUT
H R — A3

1 > (combine "a 'b)
2 (A B)

BUBLAETA 1 BAT WAL e R B A B 3 . NE RS H b2, J-eATn]
CABREL T IR I T

B, FAE 2T DAL R RS TS,

1 (defclass stuff () ((name :accessor name :initarg :name)))
2 (defclass ice—cream (stuff) ())
3 (defclass topping (stuff) ())

XHE ST =) stuff, HE—NMEETFHIARM, M ice-cream 5 topping &
stuff‘ﬁﬁﬁagﬁo

WAE T2 combine g S EH — AN 5k

1 (defmethod combine ((ic ice-cream) (top topping))
2 (format nil “"A ice—cream with ~A topping.”

3 (name ic)

4 (name top)))

FEX IR defmethod A A, SEWEL T (specialized): FAN LRSI K RIS HH G
—NRANI AT — D ITERL TR e S N H R AR IS5 BRATTNIE SR 1A%
RELEAEZE combine IS JE ice—cream 5 topping MISEHIHY

29— R A I, Lisp /284 e EE AN 77580 ? Lisp 2802805
ZH IR VUHC BAC e e m ) Tk e IR IRAAFRATTH ice—cream SE)5 topping SEH] 2
W combine 7775, FATSAFBNBATNINE LI 7%
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L |'> (combine (make-instance ’ice-cream :name  fig)

(make—-instance ' topping :name ’treacle))
3 | "FIG ice-cream with TREACLE topping”

{EAEHHABSHO, BT B BATH e LI

1 > (combine 23 ’skiddoo)
2 (23 SKIDDOO)

R A 2 — AN TR N S B R, ek R AR R, s 2 B s — AN
P71k — DNAREHCI TS — N L RTFB, B4 case RIAX I otherwise FH),

—ANINER, RS A EE AT LR . FERXA TR, RAE SRR T

1 (defmethod combine ((ic ice-cream) x)
2 (format nil “"A ice—cream with ~A.”
3 (name ic)

4 x))

L BRATH—A ice—cream [FSEHI LA — topping FISEHIKIHA combine , FRAIIAAF 2
RSB Tk, TR e R B BAR A -

1 > (combine (make-instance ’ice—cream :name  grape)
(make—instance ' topping :name marshmallow))
3 | “"GRAPE ice-cream with MARSHMALLOW topping”

SRIMAT S — NS HE ice—cream M /NS HARE topping MISEHIIITE, AT EININI
T AT R SCRIARAN T i

1 > (combine (make—instance ' ice—cream :name clam)
"reluctance)
3 “CLAM ice—cream with RELUCTANCE”

HANE M AN, S8E T A s A RTINS (applicable methods). W12k
FE P SEAESURCAE N, AT IrE 2 T,

WRBAT AT I T, AR R —AMER . R A A, el mAREZ T
A I AR BORR]. fs BT K522t R AR N S 500 8 S0 L SE 4 v e
Ko RZAEAHEMSEL. WRA DT HURANS S8, SRS AT, S
AL g m T IHE T AR S A28, W kso s AR T FU5E . P TI LEAL
WAL DS, 2]
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ansicom m on-lisp.readthedocs.org/en/latest/zhCN /chl1l-cn.htm 1

FERTTT B 5, ARE D) RS 2 BARI T 732, DR BT RO SR 8 A Bk 7R 1)
— ice—cream )SEH R, &K, ice—cream, stuff, standard-object, DA t
R R

JHEANTEAE R defelass 3 NIB R GORMRFAL . ATt T LU SRR L. CRORSHE R
Yt ATRARBR SRR SRAD o LR A4 combine HIAIJTE, XHECT T 51k

1 (defmethod combine ((x number) (v number))
2 (+ x y)

JRETL T LI B I AR, ] eal RIRSE:

1 (defmethod combine ((x (eql 'powder)) (v (eql ’spark)))
2 " boom)

LR R IR S LSO R A R AT =

JIERTLMER —JB Common Lisp pA AL HEA RIS EANL, (BT A BGEH] s 80574 1)
SEBRBIE 2 (congruent). ABATTAZRT ZRIFACE NS H, FIFLENEFEES
BRI DRI &rest BUR &key , SANE . NS EIN RN &4
— &,

(x) (a)

(x &optional y) (a &optional b)
(x v &rest z) (a b &key ¢)

(x v &key 2z) (a b &key ¢ d)

=0 DN

11~ I SRR A2 -

(x) (a b)

(x &optional y) (a &optional b c¢)
(x &optional y) (a &rest b)

(x &key x y) (a)

B~ W DN =

AT Z WS ET LA B ARk n] LRI 4 7 Mo S H R A — o — 3
POINHIK . WERBAE XAk, ATZ RN AL, @ S RIEUEN. Pr
LA 2o 33

1 (defmethod combine ((x (eql 'powder)) (v (eql ’spark)))
2 " kaboom)

1017
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TATHE 2 LT Y combine JIEMISEE powder 5 spark I, combine 75T TAH4 5 L.

11.7 4 1) J7 7% (Auxiliary Methods)

TR LB R B sk g, AR cbefore , :after LK :around J5¥k. :before Jyik

RVFRATUE: “BEE S, SEMOXAS. T BmBEAKN cbefore HIEALSE BN, 1E e TER
HW T4 (prelude). :after ik RVFRATU “P.S. WAIXAS . 7 S BAKK) cafter ik
JE R, A e T R 3 (epilogue). #EIX 2], BATTHEAT B AR X 2 BT A AR
KOTIER T, T vERG UL i YA T TV (primary method). XA 3= 5 v AT IR B
R 7R AME, B cafter J5HEAEZ G # WA

‘before 5 after Jyyk R VFRRA T B AT A QZE R 71 Fl.  caround Jrykdefit T
— AN 7 Aok P BIX A . R caround VEAAAERIWE, SPHMZ around J7VE
MAE . MARE S A AW,  around VL E R RES A £ Gl R
call-next-method , XWX NREAFERHID
X FRUE T VRIS WL (standard method combination). TEFRUE T VEALSHLEIE, I
— ANl A RS
1. WA caround F79, WERAHIE,
B, K,
a. T :before J5i%, MEHEARBI A HAK,

b. FHARN Tk
c. T after Jrik, MmAHARE|H A

RIFHEA around JPVERTIRIAME CIEOL 1) BURHHART =7 ERRIFME (6L 2)
g TV aE I AE defmethod AT, fEJ7V5E4 5 N E—MEM OSHE T (qualifying keyword)
K Mo WHRBATE speaker R L—"F L speak FFIEUWIT:

1 (defmethod speak ((s speaker) string)
2 (format t “"A” string))

Mg speaker SEISRIHA speak {XENH 2 = A2

> (speak (make—-instance ’speaker)
“T’m hungry”)

I’m hungry

NIL

S W DN o+~

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /chl1l-cn.htm 1
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W E X — intellectual 2K, ¥ F I speak FVEH before 5 rafter FEAE
K

’

(defmethod speak :before ((i intellectual) string)
(princ “Perhaps 7))

(defmethod speak :after ((i intellectual) string)
(princ 7 in some sense”))

FATT T UG — AUl i AT 15 P A U

> (speak (make—instance ~intellectual)
T am hungry”)

Perhaps 1 am hungry in some sense

NIL

S W DN —

R SRR E T A S NURITR, AN before J cafter JFVEESHEE T . B A 3,
I1%%F speaker FERE X :before B :after Jik,

1 (defmethod speak :before ((s speaker) string)
2 (princ ”I think 7))

T AEMBAS cbefore BY, :after JyyEH, FEANTEH R EITIR [PIOAE, A H AR 3 TV
RIFE — EXAMESLT, A format BRECTIRAI) nil o

MAER around HVERS, 1EUUA—FET o RAG — AN Nl 2R B0 e I
raround J7¥E, WARSEWA caround 73k, TMILEMITEESE (around FFiEEA I ENTHE
1B1T. —A raround Bk, AILLEE A call-next-method SRIHAH N —AN k. 12
N —ANJ73E0T, A next-method—p KA B2 BA FATET A

BT :around 7k, TATATLLE L —A, HEUEMHEN), speaker M72R51:

(defclass courtier (speaker) ())

(defmethod speak :around ((c¢ courtier) stirng)
(format t “Does the King believe that ~A?” string)
(if (eql (read) ’yes)
(if (next-method-p) (call-next-method))
(format t “Indeed, it is a preposterous idea. ~%”))
" bow)

CO N O U1 v» W DN+~

Mfkeh speak K3 —NSHE courtier KRISEFINT, iE (courtier)¥) 5 k4 T :around
TR A SR T
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> (speak (make—-instance ’courtier) “kings will last”)
Does the King believe that kings will last? yes

I think kings will last

BOW

> (speak (make—-instance ’courtier) “kings will last”)
Does the King believe that kings will last? no
Indeed, it is a preposterous idea.

BOW

CO N O Ol v W DN+~

WCAFH around J7yEPTIR B {E BIGE FH BB B0 IR B, 1X5 :before 5 :after J7iEMIIRIA]
A —FE

11.8 J7 7L 41 & ML (Method Combination)

FERETEA G, RARARN TR0l (BRE LGB call-next-method 5K
ARSI o (EEANT A BESARESEHAT ] I 51 45 R B K.

FIIE AL T BORE SO R MIEAT Al BER) — Z8BR U, — AR [BIEA al H =5k K A 1
W e E . HAERT (Operator) Jjik41 6 il LUX A PEfgE, ARG e Lisp RIATHISRAE )G 145
R, Mo Lisp RIEAER AN IaOR NIRRT, S o2 AR T T 3200
Ziko WERPATE X price M + RUAGEAEAE A KL, I HBEATH K caround J5

%, ganre e T X Eh

(defun price (&rest args)
(+ (apply (most specific primary method) args)

(apply <(least specific primary method) args)))

WERA RN caround JPvERE, ARSI HYIE, GBI VLA G IR fE8
VERF AR, —A around F¥EA T LB call-next-method P RN, SR
TEBATT IR call-next-method T s

BATa] LU RE -l H] s B iR L & AT 2R, R HIAE defgeneric PR EL A

/™ method-combination ffJ:

1 (defgeneric price (x)
2 (:method-combination +))

BUE price VAR + D5kl AEMEF price € W defmethod WZAT + KA NS —
NSH WRBAMEH] price skog AR,
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L 1> (price (make-instance ’suit))
2 | 550

AR SR LUHRAEA defmethod (58 NS EEEEN defgeneric AT, “method-
combination™ f{JiE T :

1 + and append list max min nconc or progn

PR U] standard , yields #r#fE 715415 .

— BARYRE T R BCE TR TR G, P Bz e EOE R 7 20 R AL .
WA E P — A5, R AT ZAH 5 — M ERERT (B2 before Bl after ) fE
M4 defmethod 45 price HIZE = ANSH. WERIRATREESNAS price P IEAALE], Al
e 22l H fmakunbound KA BRAEAN 1 H pR %L

11.9 ¥} %% (Encapsulation)

AT )0 52 ()38 5 0 PR e T B, ORI S I Kok L EA 4 A M AAE U A
Mo Beel S AN 5 i R PR AR AT AR ST 2, AN SE M RO AR T, TR
A LLRS 0 AR AT REIfE 8 7 TR OBl o Bask 4t 156 Mg Bk Ok £126¢ (encapsulated).

FE AR BT 5 10 R0 GG R AE OCIE, (X AN S L SIOE AT . AR VT DL I
—, MATFES A BATCEAE 108 11 (iIF7E: 6.5 /M. YEE—AN/NRUBL 23641
To PBREL stamp K reset W ILZE AN TR, BRI AT Z A8 XA THE
i, WARAPIRAIA ] HRAEE .

7t Common Lisp B, GLEFRUEINT-BERIX A TF LFAA 5 B o BEPR AN R 78 147
B, BT e E S — M, I HAEMX AN A, AU T 4 .

BATT DOsE S E nT g sh i A, CREERE AN, EA RN AT 280k UL, FRATTAT
PLE X — counter 25, VLMAAICH] increment M clear JyyEll B

(defpackage “CTR”

(:use “COMMON-LISP”)

(:export “COUNTER” ”“INCREMENT” ”“CLEAR”))
(in—package ctr)

(defclass counter () ((state :initform 0)))

(defmethod increment ((c counter))
(incf (slot-value c ' state)))

— O O 00 O O = Wbk +—

—_
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12 (defmethod clear ((c counter))
13 (setf (slot-value ¢ ’state) 0))

FERXANE SCT, EEAMEEIAS LB A1 counter ISERI, I increment K clear
Jiik, AAREEAFE state o

U AR — 20 XS 38 AN T, I H AT REAE I — NPT A2 e, Rt
A LR 2. N eI T E 75 25 e AR e X5e, BRI 25 unintern:

1 (unintern ’state)

WBAAET VRN e R INE, MMEM RSB A

11.10 B A4 %Y (Two Models)

AT )0 S G Rt — A NBEERIPTE R, 50525 1 it DR DR R A P R s 7 2 T S i s A
(message-passing model) 5 il i B HA Y (generic function model). —JFUE 561 17 Bk
i o R EE) T SR B AR IS .

PR BRI R, Trike X5, HIOrkm gk SR gk AN+ . Z3kE] DYk
IR, B ME4 e area HE.:

1 tell obj area

MK TAER S ob j By B4k &k ) area Jiik.

A IR IA T AL NN SEL BB, — A move TEREZ DU EB I L NS
o P IATVEE L x obj B3 10 ANRALL, FATATLAE R AHE & -

1 (move obj 10)

T AL BT IR J5 PR AR ARSI . ARV BB A L, IRATIAUR L (specialize) 5 —1~%
o ZHERIZZ XG0, A MR R 5 vz ann] Ab 3 — TS G2 ]R3 R X AR Y A 1S
X AMEALEE T

FEIH EME A B, TR A, AR e RO B, 5 0 R ) X AT I Y
(specialized). WA IRAIOUEFALEE —DSHL, A bR BB BRI SR ISR B —
(K)o AEAEE PR B, BRATTRT DL RE 28, B LA SH0LA . RhRR T, T
e EoRUE, VH RAL AR I P pR A 7o WORARAT T e O, T ABURF AL
B DS HORB I B AR
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Chapter 11 & 45 (Summary)

1. AR G gmAE T, R £ Al S ¢ 5 SRR E o X R N EATHY
SREAR R T2 o

2. & AIGBIL E S A, EEINR. —ANICER E T A

3. NI IS AR ARAE

4. — IO P MR . BRI e Sk dm e (1 )5 Ao Tl A0

»,
o

5. — MM R E i — DA E AR AT A — AN INER I AR RS BRI
o ZHIIVLELRE T 2R AN H] R B2 A AN ik

6. JyiEn] LLE A B VAR R ARUE VA SHLEIERZE IR caround J7VEHITRER
WHE: SRR cbefore , BBEAMMETTRLLI after Jiik,

7. FERARFT ARG PURIT, P i 05 AN A AR A I S 4L

8. BRI LE S ARSI

10. THI XS SR REAT PR o 3 P R RO R T SRRV S A A Y

Chapter 11 Zx>] (Exercises)

1. BB 11.2 e X3 e AP . initforms L% initargs o 3 5 AH ¢ (A 48 L
WAHFEA slot-value »

2. EEK 9.5 1A, E1SERIAL SO, 1M intersect & normal by il FH pREN .

3. R 2o e Lk

(defclass e () ..
(defclass f (h) ...
(defclass g (h) ...
(defclass h ()

(defclass a (c d)
(defclass b (d c)
(defclass ¢ ()
(defclass d (e f g)

— N N
— N N

B~ o DN =

a. 1 HRIII a HIEHIZE LA R A a HSEPIH)E B2, AR 5 = i AT G HE
(IR
b. B b B (a) NEAIESK.

4. BUEWRCSH T FAIREL:
precedence : 52— AN GIFR B LR IIZR, §)3R HE AR EABARTIZEA .

methods + 4552 ANl B EOIFR A2 AT ARSI

specializations : $&3—ANIFEIFRIEl DI ARSI PIR . R IFIR A+ 15
MICFRIGNBGEIXMIEAMIINE (eal %), BUE t CRANESERAPEL) .
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A X SEpg 20 (ANEAFH compute—applicable—methods M find-method ) , & X — %
most-spec—app-meth , %MREEESZ—ANEH BRE L — 510 IR Eop i S 28, ik
H A I 7R E, IR .

5. ANEMASHEH KA area AT H (K 11.2) ,
6. 25— H R S — AN S B R A S AR M AR () e R 49

JAE

[1] Initarg 4 PRI R CHE Y, HATEGE,

[2] FAIA A BELESE AT IS BT - TS TAAE,  ROGIXAE AT AT AT 3 [
R 5% e IXRANATRERT, DS AN XS S

0 comments 0 Stars

Leave a message...

)

Discussion Community

No one has commented yet.
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121110

ansicom

Chapter12 Stucture) p ANSICom m on Lisp

Chapter 12 414 (Structure)

3.3 WA T Lisp Wl {E R4 SEVFHA PRHAE AT BT I )y o X i s e vl
REM, (HIXIFAN 2 #R R 4F

B, —AXNRAUEEHOK —NItR. KR FIEERE, PR IEAEHE
KA BT

12.1 =2 45¥) (Shared Structure)
ZABNRATLIILE cons o fEIEHRIITEILY, — NIRRT LUE S — DRI —#80r.

1 > (setf part (list 'b '¢))
2 (B O
3 > (setf whole (cons ’a part))
4 1 (AB O
part = /\
whole = ———» | — | — - | nil
a b C

12.1 L= 44y

WAT FIBIRAE ST, 55— cons 25 A cons (4 (FFSE E, H A cons [ cdr ).
ERPEIITG UL R, FATHE, XIS SUZ AL 545y (Share Structure). X PNl 13 A
giftn i 124 Fivs.

M tailp FIBASRAI— 1o FDTIRIE D ERRASEL QUREE — D IIRESE A4
HIRA) A0, R [E] ¢

1 > (tailp part whole)
2 T

BT LIS AR

1 (defun our-tailp (x y)
2 (or (eql x vy)

m on-lisp.readthedocs.org/en/latest/zhCN ch12-—cn.htm 1

117



121110 Chapter12 Stucture) p ANSICom m on Lisp

3 (and (consp )
4 (our—tailp x (cdr y)))))

e TR, B FIREE E A ORI RS, nil 28— ERSIR K R,
FESE ARG DL, PSR T LU ICZ 50, B ARAN X T 1) e i o ARSI D
N, AATESE —AN LRI RS, W 12.2 Fs . BATVEOX AR E X A

1 (setf part (list 'b ’c)
wholel (cons 1 part)

3 whole2 (cons 2 part))
part =
wholel = —» ~
i \\‘\
—r> nil
1 | |
pE ;
whole2 = —» _,/ b c
|
Y
2

12.2 i =2 1) 2 g

WAE wholel Fll whole2 JLEEZENY, (HIEEAT R LLESAS & X 7 ) —3 47

MAFAEIRESRET, EEREEX YR ILE T 4b, SRR ITTRILE T 4. T
JEH R LERIFS IR, BRSO LE cons , AV & AR LE F T3 51 3 TC 21 cons

o K123 2 MMRESIRITUZTIR A (. B 123 BB =AM R a2
cons RIS I0R IR 5HI Y cons ).

il

O -t
Oy —
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K 12.3 R 5L 451

PHAS cons JEMAILEE Y, BORTHRABCEMNEERIILIEZEN . TRAAAENMRESIR,
A ENIEEM, EADEEE N, mEESIEN, eI gii . B 12.4 Fd 7L
feot, PAPIRL e sm AW E TR, AR F:

1 (setf element (list 'a 'b)

2 holdsl (list 1 element 2)

3 holds2 (list element 3))

hD]dSl = —» | —T > | L | n||
1 2

element = > nil

v -
O

holds2 = —» e nil

Lo

K 12.4 3= 7

HAR holdsl FISE —ANJCHER holds2 I —A e R ILELEN LSRR, (Han R
holdsl Fl holds2 B REFIRE, CAIALZL M [UCYNAPIRILZTNE VRGN,
A BEVIX AT R I EE R, T holdsl Fl holds2 YA 2T 2 H| R L5,

DR BATAR G S I iy, TR R . AL copy—1ist W RUIXHEE X

(defun our—-copy-list (lst)
(if (null 1st)
nil
(cons (car 1st) (our—copy-list (cdr 1st)))))

S W DN

BRI G RIGPRILCZ TR FIRGHINIF I L . AL copy—tree A LUXFFERE X

1 (defun our—-copy-tree (tr)

2 (if (atom tr)

3 tr

4 (cons (our—-copy—tree (car tr))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN ch12-cn.htm 1 3NT
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5 (our—copy-tree (cdr tr)))))

EIR B ANE IR AR I T G g A SEZ B K . 1B 12.5 o T MR ESIR A

copy—list Fl copy—tree HIX 5,

X (copy-list x) (copy-tree x)

nil nil | il

-+
o

il

| nil (
.

12.5 W Fl &2 76

12.2 15 % (Modification)

AT A B ICZ LN Z AN RS G I @ DOE R 2520, BT AT IR, JF
BALTAE I BREF BT AF AT MBS DS RS, BB T . W
R TNFRILEEH, ATAMEE TP A, A PSR B .

LA, JATIA A TR AR e SR R K 413K

1 (setf whole (list "a b '¢)
2 tail (cdr whole))

R4 whole 1) cdr 5 tail ZAHEEN], TIABN tail B2 whole [ cdr , FRAME ST
S F— cons :

1 | > (setf (second tail ) ’e)
2 E

3 > tail

4 (B E)

5) > whole

6 | (A BE)

FIFER, QIR FIFRICE R A R, XA O A .

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch12-—cn.htm 1 417
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—RIEE XS BRI B R R . A X ] B IR R AR AR E R (HAUPR TR MBS T K
FEHH, R TINEEER R bug. Lisp B R IRAICE MR, JF HAEX
FAR A AN BEME L2 MK o 2SRRI A T AIN A, ARAT R E S R BeAe
THE SRR R .

FESE R IAN S L ), S UL I A . O T2l W, T i il O o) 285 44 43
setf (LLAAHSCHIIES, tbin: pop, rplaca %§), IXFERHIANSER RS T o dn LG E {5
AIAME DRGSR, i R B SR P R ORI, i IR e AN BRI B AT EE AR Y
GG MR E LT AT SRR G AL T AR, s SRR B (R ks, 8
2R EIAK AT R

SR NS 0 s U IR ZEIN AT /o BRAFIRFIIE 'S AR IOERAE, A0, IRfEANZS
B 225 RE R LU R S O -
1B IR NI SHOT e BORPE R B AT

2 AR NS HOT BERL IRAFER, ERIRIA TR, e XAB LT 2Tt o 2 8%
MNAZBREIR G, IR AR AR T pR 3 O ORAFEE R AT e IR B[]

FEIXPIRE UL, R 5 A N — 9% UL

7& Common Lisp H', —/NRRECOHFAE®R 51K 458 (L, mapcar 8% remove—if [JZ4))
HIIE AR TP AN S VB ol D R S5 o 0T DAl SRR A A B S I AT WA R R E

12.3 7:f: F\%1] (Example: Queues)

SEEIEAZE A B AL BRI . FRATHE AT DO H M AR A o 3X—T5 s T BAF
R G5 R R IR o BABIRE G2 FRATT AT DL FEES 4 ()40 A7 328 A H 5080 1) G
XN Y At RS H (FIFO, firstin, first out).

MPNREL S (stack) LLALA Sy, AR IR —Smffi AFIR Y o TR s BAAI L IR M2, ]
N RS AE NARL R AEAN RS o ) T AT 2K S BLRA S, BeAT ) o Bk B P A K AR 17 81
RPNt o

K 12.6 45 T — Ml TSRS . ERORER R — 1A a, b, ¢ =AMICEMG. —

BB AE— R PR, B fa A cons FEAHRIFZIZR F1 o IXANF1 T PR AE Sk i (front)
P (back)fy ik 7 Al . Wi E AT PRt —Aoogk, ARk pop A

—AJeE, WA cons , fBRIRE cdr BCE IR MIXAS cons , ARERE R TR
[ XA cons o
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ql= —>

)

hil

0 ——
o ——

K 12.6 —>BAAI IR £ H

(defun enqueue (obj q)
(if (null (car q))

(car q))

(defun dequeue (q)
(pop (car q)))

— O O 00 O O = WDho +—

—_

K 12.7 BA A1 <2 I

N

(defun make—queue () (cons nil nil))

B 12.7 AR SEEL 7K —Sems . AR T

> (setf gl (make—queue))

(NIL)

> (progn (enqueue "a ql)
(enqueue b ql)
(enqueue "¢ ql))

(A B C)

S O = W DN =

DUE, ol MEiHmini 12.6 ACF::

1 > ql
2 ((ABC) Q)

MEAZ g 280

1 > (dequeue ql)
2 A

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch12-cn.htm 1
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3 > (dequeue ql)

4 B

5 > (enqueue 'd ql)
6  (CD)

12.4 I 351k PR % (Destructive Functions)

Common Lisp % & RVFE IR LR E. h TR, X8R H0E BATHIAE
1o BEAREATT AR I D S8 45 EATH cons » ABIFAZE Y AR EEA TR A M
PHEAT (B DUORIX SR 2 @A IR AT ORIE, B 451K 5t W 1)) o

b, delete 3& remove M NRAWIMVERIRA . BRE W LB A Z 8L 45 € 18
®, HEIFARIEA 4. 72 K2 Common Lisp SEIT, 23 LT IR -

> (setf Ist "(arabia))
(ARABTA)

> (delete "a Ist )

(R B 1)

> Ist

(ARBI)

S O W W DN =

1IEW remove —#F, WIRARMEREER, NEZXRFMEMER setf -

1 (setf 1st (delete "a 1st))

WAL e BOZ ERE IR AR 45 EATTIZIR AW 2 LEln, ATLAZE R neonc append [HI%
SPERRCAS o [2] R T E A SEORCA I S, HR SRR T A CRNSR 2 ERE 48T —
L

1 (defun nconc2 ( x y)

2 (if (consp x)

3 (progn

4 (setf (cdr (last x)) v)
5 X)

6 y))

WAV BN — A TR 55— Cons #% (cons cells), B cdr & B 1755 A5
®o —MIERZ ZH0 ncone AT LIBEE UG % B HRISEE

BREL mapcan ZML mapcar , {H'E &M nconc HERRELITIR [FUE (LAUE SR BHELE M-

ansicom m on-lisp.readthedocs.org/en/latest/zhCN ch12-cn.htm 1 TNT
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L > (mapcan # list
2 “(a b c)
3 (123 4))
4 1 (A1B2C3)
IXAN R AT DL Lnh
1 (defun our—mapcan (fn &rest lsts )
2 (apply # nconc (apply # mapcar fn lsts)))

] mapcan B EIENL, KOS BATBIAE . & neone HFEGRPIKSIER, FrLliXees R
U AN EAE I e T A

XS R HAE AL PRRE G 1) B A ke il D, bet, WORWIAERL R LRI T4 R i
children BREOR AN U7 RIS, TRABATATELE A s BRI Y R
NI R HSIR IR

1 (defun grandchildren (x)

2 (mapcan # (lambda (c)

3 (copy-list (children ¢)))
4 (children x)))

EANREORH copy-1ist FAFAE— Mk chlidren BREUR P& — O ARAEAE R

AT PR, AR T —DNEER .,
— > mapcan ) JCHIARART] PLIXAFE 2 -

1 (defun mappend (fn &rest lsts )
2 (apply # append (apply # mapcar fn lsts)))

W RAF H mappend BAEL, HBA grandchildren [P AT LA4G 2% copy—list :

1 (defun grandchildren (x)
2 (mappend #’ children (children x)))

12.5 7~ 5. — X 14 Z B (Example: Binary Search Trees)

ERSEE ST, Al PR P40 L (0 PR AR PE RO S A5 0 (4R . 28 4.7 5 JoR Tt 4
AT TR RO R B (S S (BST)). 4 4.7 it
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20 ) R BCRR AR TE Y, (BAERATE IR BS TN R, X2 A Z IR
il o ASTERE Fi s AT 52 SCEARF A5 SI2 B N (187 FL AT BRI R PRI N b B5ORH 5% e K

12.8 J&7s T Wl S A BABIAER bst—insert (5 72 50 [HEZE: 25 4.7 1] ).
FHIFRIANS L, e R FR . ME— D, ERE RN AN Hm AR
BST. 7E# 212 rhiiid, HABIAMIFAREUWE — e 8o B AT @/ . mahan
I, W RARAEE A bst-insert! #Jifi—> BST, RUIGEIHH bst-insert AL E

1 > (setf *bst* nil)
2 NIL
3 > (dolist (x (7298415 12))
4 (setf *bst* (bst—insert! x *bst*x # <)))
5 NIL

1 (defun bst-insert! (obj bst <)

2 (if (null bst)

3 (make—node :elt obj)

4 (progn (bsti obj bst <)

5 bst)))

6

7 (defun bsti (obj bst <)

8 (let ((elt (node—elt bst)))

9 (if (eql obj elt)

10 bst

11 (if (funcall < obj elt)

12 (let ((1 (node-1 bst)))
13 (Gif 1

14 (bsti obj 1 <)

15 (setf (node—1 bst)
16 (make—node :elt obj))))
17 (let ((r (node-r bst)))
18 (if r

19 (bsti obj r <)

20 (setf (node-r bst)
21 (make—node :elt obj))))))))

K 12.8: = X HHRW: A HEEA

TR LY BST & X—A>2K48 push (ZhAE, (HiXiat T ABRVERH. (WFarris, iz
A5 400 U0 [ TE: BIAVE 204 | R E X, )

L bst-remove (3 74 W [PEFHE: B 47 7] )N, K 12.9 ReoR T — MEIAVERCAS K
bst-delete o [fA] delete —#F, FRATWH EIFA LR EMEIEH . RN AZG I bst-
remove JFEIH A bst-delete :

> (setf *bstx (bst—-delete 2 *bst* # <) )
#<T>

ansicom m on-lisp.readthedocs.org/en/latest/zhCN ch12-cn.htm 1 9/17



121110 Chapter12 Stucture) p ANSICom m on Lisp

> (bst—find 2 *bst*x # <)

NIL

1 (defun bst-delete (obj bst <)

2 (if bst (bstd obj bat nil nil <))

3 bst)

4

5 (defun bstd (obj bst prev dir <)

6 (let ((elt (node—elt bst)))

7 (if (eql elt obj)

8 (let ((rest (percolate! bst)))

9 (case dir

10 (:1 (setf (node-1 prev) rest))

11 (:r (setf (node-r prev) rest))))

12 (if (funcall < obj elt)

13 (if (node-1 bst)

14 (bstd obj (node-1 bst) bst :1 <))
15 (if (node-r bst)

16 (bstd obj (node-r bst) bst :r <))))))
17

18 (defun percolate! (bst)

19 (cond ((null (node-1 bst))
20 (if (null (node-r bst))
21 nil
22 (rperc! bst)))
23 ((null (node-r bst)) (lperc! bst))
24 (t (if (zerop (random 2))
25 (1perc! bst)
26 (rperc! bst)))))
27
28 (defun lperc! (bst)

29 (setf (node—elt bst) (node—elt (node-1 bst)))
30 (percolate! (node-1 bst)))

31

32 (defun rperc! (bst)

33 (setf (node—elt bst) (node—elt (node-r bst)))
34 (percolate! (node-r bst)))

12.9: X REH: BEIRPEMN ER
PEVE: ILYEH ORI o BRI, —AME A RR AT 1 11X HL

12.6 7~ : X [r) 5% & (Example: Doubly-Linked Lists)

VLI Lisp B4 2 3 BE0E, R TRBRAT SRR BRATAT LA A e,
IEARERRIRAT e BN R, SR ), RATHIGT—A TERAF A

AR S o X TR 28 ] G AR AT 0 ) K

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch12-cn.htm 1
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B 12.10 JEoR T Wil S5 R SEBUA 4R o K cons B R—FIE5#), EHMWATB: 7
BARR) car MR T —DNICERM cdr o ZELEI— UL, TATHEL =AFB, HK
FRIEAT— A IcE. K 1210 i) defstruct & LT —AEH=AFEIH S d1 (T8
HER), BT e RAIEX 55 . dlT 1) data FBOM N, —A> cons [ car”,  next
FBON. cdr o prev F-BURELL— cdr , a0 . (B 1211 B2—NEH =
ANTCE M EER . ) B EER N nil , #RESRFIER—FE.

1 (defstruct (dl (:print-function print-dl))

2 prev data next)

3

4 (defun print—-dl (dl stream depth)

5 (declare (ignore depth))

6 (format stream “#<DL "A>” (d1->1list dl)))
7

8 (defun dl->1list (1lst)

9 (if (dl-p 1st)

10 (cons (dl-data 1st) (dl1->list (dl-next 1lst)))
11 Ist))

12

13 (defun dl-insert (x Ilst)

14 (let ((elt (make—-dl :data x :next lst)))
15 (when (d1-p 1st)

16 (if (dl-prev 1Ist)

17 (setf (dl-next (dl-prev lst)) elt
18 (dl1-prev elt) (dl-prev 1st)))
19 (setf (dl-prev 1lst) elt))
20 elt))
21
22 (defun dl-list (&rest args)
23 (reduce # dl-insert args
24 :from—end t :initial-value nil))
25
26 (defun dl-remove (lst)
27 (if (dl-prev lst)
28 (setf (dl-next (dl-prev 1st)) (dl-next 1st)))
29 (if (dl-next lst)

30 (setf (dl-prev (dl-next 1st)) (dl-prev lst)))
31 (dl-next 1st))

P 12.10: ) X0 A 55 2R

nil

nil | -

O
o
l."‘l

K 1241 — DU BE
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N TETHAE, FRATAX R LT —LSZR AL car , cdr, consp IjJﬁ‘éEl’Ju%ﬁ
“dl-data™ , dl-next fildl-p . dl->list /& dl FIFTENERE(print-function), JLiR[A]—
M dl T TR B .

PRAL dl-insert BAREFX XA EER K] cons #4E. 2D, EHA cons —FF, & ANIEAR
R 5 cons ARAIE, BSEPR FEAB SN S EUL IS L E R R . AR
UL, X HARMARE . Fdl] cons WARIHR AR, AT LMY R rest (B
FiE: rest Bl cdr M —MRoRTIE, XEN rest XL cons M HIFR KT,
RHE B 2 i A1) MR IE 2L, R BEAEX ) BER AT A TR, IATA A E K1
Kt rest (XHL rest RIFFARAE S HT IR EER) 1) prev FBORIR XA HITER

JUAS B A& S A AN s o DR A XA R (1 R i NS AN TR e (TS oo s, P
AT REAAE A B BERILZ R AR QIR dl-insert ARATHIAE, BAEAE
AERILR A SH

B ) AR (R 51 R )R W ) 5 3R ) — MBI DX A, Wl REa el FRATIAL A i 4 36
o, SRR R BER, WK RIRELS — s, BEn DUl fRAF R R —
A cons MIFREFRFFAFIER . (RN EER LA F5 [ 1, F-ATTAT LRATA — A SR REA XL
iR, dl-insert 53— NAFT cons BIHLITAET dl-insert W] PAYEXL [ 53R (A TA A7 &
FHABIICE, 1M cons HAELEFIR M bl A

BRECdI-Tist 2R dl HISRML List BTRE. ERRAEBZNZSH, e Pl— &L
L2 A AICER Tdl

> (dl-list "a ’b "¢)
#<DL (A B C)>

EAFEH T reduce BREL GF R E L from—end S804 true , initial-value A nil), &
DinesEth T

1 (dl-insert “a (dl-insert b (dl-insert ‘¢ nil)) )

WK dl-1ist EXH W # dl-insert e # cons , A4  list BET . M
JEdl-list —28% WHIVE:

> (setf dl (dl-list a ’b))
#<DL (A B)>

> (setf dl (dl-insert ¢ dl))
#<DL (C A B)>

> (dl-insert 'r (dl-next dl))
#<DL (R A B)>

> dl

#<DL (C R A B)>

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch12-—cn.htm 1 1217


http://ansi-common-lisp.readthedocs.org/en/latest/zhCN/ch12-cn.html#id5

121110
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b, dl-remove HIVEHE MR EER PR —A It . [F dl-insert —FF, g2 H
HHIRTER

12.7 IR 45 44 (Circular Structure)

B YR EEFE S — T, Binl ISR NIREYR . FAEMPINESIR. Tew i —
FELTE R G — DR, BATEEMAL cdr—circular , BIAREH—A cons 1Y
cdr R

MIE—NRITEM cdr-circular I3, A LLE—DNHIRM cdr REEMSIEK H S -

1 > (setf x (list "a))

2 ()

3 > (progn (setf (cdr x) x) nil)
4 NIL

XFE x goe—MNINRAIER, HaimE 1212 (&) Fis.

— nil

|
!

K 12.12 IR 51 %

W Lisp iWllEFTENRATININIAE ) 458, = Bos (@aaaa...... — BRAN a). (Hin
RWE RS *print-—circlex A t UG, Lisp sta KM —Fh 7 W4T BN —ANREARER A
TESE RN 52

1 | > (setf *print—circlex t )
2 T

3 > X

4 #1=(A . #1#)

WKL, Rt n] U #n= A1 #nst IXPIANEEEZS, Ok H CR R ILE 450,

cdr-cicular ZIFR+4rH, i, WTLAHBRFRGEMIX . e T HXA %, r bk —
AT YR, e — XN cdr-cicular F|3:
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1 (defun circular (lst)
2 (setf (cdr (last 1st)) 1st))

FAN—FPIRTEF RN car—circular #1ZK . “car-circular™ #J3& & — W, JREBH H S X4
E B SR gt . ROAIR L —A cons 1 car JERE, BT LAYAR car—circular .
XEMIE T —A car—circular , EHE -ANILRLEHS:

> (let ((y (list "a )))
(setf (car y) y)

y)
#Hi=(#i#)

K 1212 () JEon 7 HE ) . 1XAS car—circular &2 —PNIEMFIE. cdr-circular 5JZRHER
AREIEMAINZR, BRIT—2ERp Rt DL car-circular FIEE RS

— AR WA AFE R car—circular , X J& cdr—circular « —> cons [f] car Fll cdr &
ENEECE

1 > (let ((¢ (cons 11)) )
2 (setf (car c) ¢

3 (cdr ¢) c)
4 c)

5 | #1=(#1# . #1#)

IRMEARBOXRE D PRA Ao Sebs by TSR EEH w2 T 8 %
AR Z G TSR, DA, K IMBIIRE G e B, W 2% ek 208 71X A

WIIIR, RIS

P S R R Al ) AE 51 AN AR b e fE . bidn,  — Al DURR A B 5

fEHIGER:

1 > (setf *print-array* t )

2 T

3 > (let ((a (make—array 1)) )
4 (setf (aref a 0) a)
5 a)

6 | #l=#(#1%)

S2n b, AR A E TR AN R AT REC S LA S TR

Ml defstruct Rt MBS REAR 0 ILI . o, — NSk ¢ & — B RIITER, B
parent FBIHRRMIETH p (1 child FBABREEI ¢
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> (progn (defstruct elt

(parent nil ) (child nil) )

(let ((c (make—elt) )
(p (make-elt)) )
(setf (elt-parent c) p
(elt-child p) c)

c) )

#1=#S(ELT PARENT #S(ELT PARENT NIL CHILD #1#) CHILD NIL)

CO 3 O U1 v W DN+

PSR — SR FTEN R AL (print—function), FRATHEZR R *print-
circlex g8 N t , B EESRIT EIT] REA AT B

12.8 i = 45 #J (Constant Structure)

R Ay B S LR ARSI 5, BT ARRA M R R el ], ok AR RS T
BT A0S, — AN quote SRR — AR, FILL—@ 2, RE s
FFI LR “cons™. Wi, SRR TR, AR S RARS AR
5

1 (defun arith-op (x)
2 (member x ~(+ = % /)))

R AT 5 R RIS AT, IR MHER 22D NG USRI &7 IR IAT
ek T HaR R,

1 > (nconc (arith-op '*) ’(as i t were))
2 | (x / AS IT WERE)

WA MBE L arith-op RECHIN—ADFIZE, TSR T IXA> R EUT L fE -

1 > (arith-op "as )
2 (AS IT WERE)

ARSI, AR E R B A — AP R B R
AR, AR RS RX - M.

BHINHEHERSEM arith-op , ARSI H A LWL — B, Fed]a LLE
SR ILP T S (7 quote ) BHEE 1ist SRR 224y, XL/ S AR FH #OCK R ]
— B
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1 (defun arith-op (x)
2 (member x (list "+ = "% 7/)))

XL, AEH] Tist o2 PRI R I %, FAINAZAEH] find AL member™:

1 (defun arith-op (x)
2 (find x " (+ = % /)))

KR R R 5 5R AR, b b, XA A TR BRI S 5
M, TR, 4l SCIRE. PRANNIZE PR B R e AU B

HME/R A8 B, B O RS AN I . G R 1 B 4 1E B T AR
iy, BAPERIEAE AT BB BT S, IR AT RIE RS« RIS B
BURER, IEFIR RS e (L 6.5 1Y),

Chapter 12 ;. 45 (Summary)

1. AR DAL= R, 24701380 LU IR IE A= 451, A2 =125
ek, wE P VT Aok et A5

2. IRy v DL 20, AR AR EUE IR, NI ZERT . BB
IR HI R AT BeAE U 3 =12 S5 i I A1k .

3. BAFI A IR AR — A cons , JLH car $RIIASIHISE —AT0%,  cdr 451 S B

Ja— N ICE .

H TR, IR R B RV E SO AN S

FEREL R F v, Al DR ) SE IR 3 A

HFR A LLJE car—circular B “cdr-circular™. Lisp A AR R 45 Fy FIILZ 454

AN AZ EAE SRR AR B (1) =

N o 0~

Chapter 12 Zx>] (Exercises)

1. =ASAFEIIR, BERHATEIR ((A) (A) (A) « B—PREAKREREN].
2. &% make—queue , enqueue Fl dequeue LMK 12.7 P HE X, M 720 0m H
AR B 2 A 1 25 A

1 > (setf q (make—queue))
2 | (NIL)

3 > (enqueue 'a q)

1 (A)

5)

> (enqueue ‘b q)
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6 | (A B)
7 > (dequeue q)
8 A

3. EX—ANEEE copy—queue , A LUR[A—4 queue HIHE L,

4. FESLAERE, HEZHAASE object F queue , BEHF object FAF] queue KT
Ui o

5. EX—AHRE, BZHNMANSE object Al queue , HEHATHIRMEMKE ~ object
HIEE— A2 (eql 254 HE) B2 B queue HIT o

6. XN, W ANASE object M 1st (1st AJHER cdr-circular F3K),
W object A& st [ IR A I,

7. BN AR, WRERSEE A cdr-circular WERAIE,

8. XA, WMEEMSEZE— car—circular NIRMIE,

i

[1] tkin, 75 CommonlLisp oY, B8t MEHAERT 5 A AR PIA D& R, BA
PN 1) 5 XFF e B e NS B IR, BT LA 2B e 18 eofl N N R ATAT S 2
()74 FR A B A5 2 R R

[2] XL FT n S X “non-consing”. — 48 BT B IR PE I BB EL DL n ISk

0 comments  0Stars

Leave a message...

Discussion Community

8

No one has commented yet.
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Chapter 13 i£Jif (Speed)

Lisp SEfr Fo2 iR 5. —FaES I PGESAT IR, — PR LR PRIE I 5 AR . A
FEFPIT A FIIB B ARl DO 10T B SES F R P IS T . — BRI S M T
GRlE A, R AT ORI A S B 20 LGRS E A TR AT IR BE B

H1 7%~ Common Lisp SEHLEI A ZE 57, ARMEEE XU Il Pl A8 —AseBl BA
FEFPAZ PRI R VRAE 5] — A SCBL B R P2 tg . It L. R RITE S,
BHLa R Z e, BEHLSRZ L, 15 ARSI A A AR e 1] Rt R
Ko B, BMEA 2250 L —E R il R P ia T SR, AN (0 H ot 2 g il A
FERLRE o

13.1 S (T he Bottleneck Rule)

ANE A ASDL, STUAES AT DU PR = RO B NAZ ORI, AN AT AR K
B, eNizia Tk

WVFIC T i F B A FH e BER0R B, R R R 20 PIAT I ) 1S 2 46 > O S5 BIT ¥
M. IR TG, E 5 VO 55k (Non-O bound) IR/ i, Ko I AT
I 1) 5 FHAE AE 3% FOURARAS o 7 A DAL R PP A3 — B 7R 2> (45 & (R Ia A7 1 W) 8 Fr) 42
Tk MBS DUAHRE S R A 38 70 WU AE TR 9 I (] o

PRI, DA RE I OB () 2 — P S R BT, VF 2 Lisp SEILASE M ERE /0 Hr 45 (profiler)
SRR 7 B AT HAR S5 R — 3 i Ae SR I ) . O T 5 W o s AR, dEae b
ardEH L, HR AR DR AR Lisp SEB A R RE M %, B AT LE
BEATOUACIAE e . S — 7T, WORSEIL A SR ERE o as B03E, IR AR A AN T
K R IR, i FLI PO I A 1 28 A A ) !

SRR — D HER L, ANNARAERE P AL R 2 KRS AL o m s g i A
AgE: RS D) (AR K2 RIS RISk 7 A ERDT GRS R RN, T8
RMERTH FCIE FRAEE, W XA AT AL, IRIR T RE AR PRI Al fiALth o i
FEFPAE A A SE I A, 305 R PP i DA AR A8 P AT A3 BR AR B0k A i i — 4

FEIE 2 PRI A 4 2y, n] DL Y SEAR TS IR . Lisp (19— MT st 2 e /R
PHRRANRN A A SOREAT IR e ARPRIB S IR IS AT B (KA QRS B, RO SR e (1 T
B, KEREANER, IS I AT A I KA TR .

FEREFPIT R IR0 B, AR R AR SRRl M AT, AT PR RE RO IR AU I, A
P13 58 — M. W TAERIRZMIES, i, (RGBT R—1T. HXA4
o IR B AR KIR IS HINE F1, DA FE P AR AR AR o — AN N B 13 5
REMS AL URIE 20K S TP AEai b, XSG DB RO
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MEIEFF A I, 3B 2520 B T N TF-o LA 25 IR ZHR B G 12 15 (low-level
coding tricks) Z i, IHJCIRIR CEAEH T I h s EE . X AP e A AH 2K
2 AT B8R BNIREA T T ZE DO TS o AR AKI I S BT — AR PR
. AALemHE, KTHIEM PSR AR R AT .

13.2 %1% (Compilation)

A HANBHT LIRS 9 5 speed (G JE MR 40128 = A AR RS 10 1 1%
compilation-speed (4 114 L YIRRIE P dn I s safety (4¢4%) ARFRZEX H brAChddt
TR AR space (B HNVRER H ARSI NN AE T K &b, debug (1
RN T R B s B

TIp

T H 51k (INTERACTIVE VS. INTERPRETED)

Lisp & — M4 H2UE T (Interactive Language), {HIEA8 H X 1E 5 AL AR SR 1) .
FLHAMR Lisp # it A Re 285230, PRIA K Lisp R B30 MC06 T 0 W R (1 AR it iX 4
PEAETT o AHIXRIARE AR ). Common Lisp BER 4 IEANE =, N RMRBRMIE S,

2 /DA A Common Lisp SEHLEE R AL SRR S . 7EXLESEIrh, B\ BT 2 1 3RiA
SAERME AT S gn . Rk, JETUZ WA IX P UL, AMUSHEMT, HRiEE
R

GPESHAN BRI SR RSN 0 (B AN L) B 3 (R %) .
S AR A RO P SRR, AT Ry AV I 7

(defun bottleneck (...)
(do (...)
(...)
(do (...)
(...)
(declare (optimize (speed 3) (safety 0)))
S.)))

~N O Ol =~ W DN+~

RGO R, MAZAEAUS S e Ha i se w2 )5, A N L IRA —
TR AR RSO0 N AL A REpR, TR R A

(declaim (optimize (speed 3)
(compilation—speed 0)

1

2

3 (safety 0)
4 (debug 0)))
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% L8 BT 2 RSN [1], Rk 5 20 A T eI A AT A b 2

I3 R AU 2 H Lisp g dsse KRR . 4 speed (GHE )AL I K
I, BieAT SRR R R AL 1) 4 13 2 H0RE PRAUEXHA U EA T XA IEAL o

WA — AN R [ I  F  Th A AR T, e o B . R T AR IR
EREIIESER

(defun length/r (1lst)
(if (null 1st)
0
(1+ (length/r (cdr 1st)))))

=~ W DN =

RA VTR Z R, DUV EREILUS, EREBaEss 1+ Mk, X2k
UK RRCAS

(defun length/rt (1lst)
(labels ((len (lst acc)
(if (null 1st)
acc
(len (cdr 1st) (1+ acc)))))
(len 1st 0)))

S O W W DN —

SEHERL YL, JRETRRE Len JERIEITRHAL, DR E, A R OBt 4 S n]
W7o A length/r AFMZE, EATELEIL VTP NRAL G R [E, 17 AE i A
AR RIREME. EREN RS ST AR5, ace ZHugin] LIE N s 80 45
RALHER ]

H B ) 2 PR RS BENE RS — R TR 4 1PE R — Nk HE (goto), TRt e — 4> e U1 e 0 i 5
JE M ARSI LS S AU, S5 RAT RIS Len 4R BN, #e b4
A5 B R AEIR PN 2 A 2 i FAEIS TR R WA R AR IS, A5 B2 2
FIVSRAT R 26 IR VA IR [R1JE BATTEA N O NS JZ AR P, (R, AT 5
RIS, BATVA TG SEBBE TR, R Bk B R S A A AR S A Tt AT LA T
BAT W BT FIE I R B0 A o

T3/ B B R dh i SO A TS BTV AT R B N IS o 6] T IS LB F T4 B Ry
AR PAT A = /N ROk U, X EORIETE A E. B, DU TA 8
RETNAH—IIUE:

(declaim (inline single?))

S W DN

(defun single? (Ilst)
(and (consp 1st) (null (cdr 1st))))
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R B ECEAE A R W WIS, 51 T single? [FIRRAES R R AN T 2L IE
PO . [2] WSRBATE SC— AR E R R 4L

1 (defun foo (x)
2 (single? (bar x)))

2 foo WA, single? BB ACRDRE 2 B PR3t oo MUPREIA, Wil B3N H 1
1Y M E Rt

1 (defun foo (x)
2 (let ((1st (bar x)))
3 (and (consp 1st) (null (cdr 1st)))))

WIBRG AT P AN B oG, SRR REAIBC.  FLIK, RS IR R B T e
FAT 0l 200 TR 2 3 U P RO AT AR eR K, 5 Ul S SR AR SRR D 5 S

fE— AR Lisp /a5, AESMEAZ (10.2 97 kKl EoRH . XFgkE
Common Lisp 53 ¥ & B A1

ANTF] Lisp g i as MAAL T ST 2200000 QR ARAR T MR 1) G 19 2% D0 B R 02 AR
i, RFEWH] disassemble PRAL: "EHSE ADREEE MBS, IF Wm0 5 1B
o RMEIRE BN AP 58 A OVRERAR K, IRUSIR T LT disassemble AW W2 15
R GBI PR, — MERE R, 55— DAL= B, AR RS
disassemble 7 IPACHY Z B AAA 2250 [RIRERIEL TSty DU TR0 e B0 75 g
WG . AN UL, ARG AT g S AL, AN TR 7 2O
fth

13.3 25 = B (Type Declarations)

IR Lisp AR — 1 9ARTE S, BARETFS BN, W AXA I E 2]
RABFEWIXAFR? Bege, ERZ AT IIgIETE 5, AR WL 2 o

TEADGRRETE T L, IR RN AR B A 2R, JF HAR S K n] DU 51 R 80— 5
M. XRNE SR A28 (strongly typed) TE 5. % T 48R 7 AT IAER T4 £ 14l
Gb, X R AGE IR TARBEM S . AFHIXME S, RS OIS TR B MR 24
—ETAER A, WARMEE SO T A A RF R TR AR 4. 4%, XM
EIALE,  LEAn IR AR I Y g PEAe Al 2 — M IEIE 5, EARREE S i — M AR
RIINZE S . RS R RS, Y itads vl LB AT H AR AR b Az e — A ]
(hard-wire) [RFEHCEIE 5.

1E4n 215 ik, Common Lisp A H —F B i R i 177 20: WA (manifest typing) [3]
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o AR RAEMARA R AR A LU AR 4
AR, PP R TR AT AR AR T+ AR B LR AN [R) ST (4
EAFATEIBAT N A B S AR R R W R nZiis 51

FERLLEIN G, WURIRAT AT BB IR, AR B R ZHERIY (1 IX G
YA L2 T . Common Lisp A BERXRH 1 ¥ iEFEFE GRS AT REHL R - 4 P 45 o
beaniit,  WERBFATIERT L RERE R A TS F RPN SHOE € KA (fixnums) , 84 sta] LA
XPBEIEAT A, IXREGR PRt 1R C 1 5 AISFE D A T2 e i 5 iR B Oz 5.

DA kg 2 S Y b m] D st 75 B S R e AR il R AR, P DASE R R RN g AR Aoy =02
() Z2 3 HANTE T T . FLIEMIX e, fEomRANE S, RASE B arfivEn, 1m
SRR RS X FEA 2K . 7 Common Lisp 7Y, A B 5g 42 nl ik i . &ATA LA
RIS AT I SE R, (R (R AR RS R R AT N

AL declain FEBE—EEA IR ARII. — A RE R AR, (0
TR type , JREAKIL, R AREAERAL.

A5, BN RARRFEYIEEA, W LIX A

1 (declaim (type fixnum *countx))

7E ANSICommon Lisp ', A PAEEE type £, KRS N:

1 (declaim (fixnum *count))

JaB I declare 58, ‘B IISE declain B)—FF. 7 A] DUBCE S Lo Gy i AR
H AR Z B Wl defun « lambda « let . do, WIS, Ehanmve, ZEHE—DRREUT
ZH A e KRS, WU AE:

1 (defun poly (a b x)
2 (declare (fixnum a b x))
3 (+ (x a (expt x 2)) (* b x)))

FESRIFS B vh (R A58 4% 95 B2 1% 75 W BTZE B SO RN AR B — TR e e 7T A
A E IR N AL

PR LGER the RN FRIEEA WIS . WERFATTIEAUMLANIE a b Al x 2205/
e KA, JF TR e KEBE, A LEATRL R A

1 (defun poly (a b x)
2 (declare (fixnum a b x))
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3 (the fixnum (+ (the fixnum (k a (the fixnum (expt x 2))))
4 (the fixnum (* b x)))))

BT R ? =21z F = A I LR IR DX the EARIIEEIZ A
P ARAF LA . F SRR Sl 2%, ORI AR A X LA ], I R ST I Ty
PRIEEE, RIS BcAT R A ] ) KACE St e AL B PR

Common Lisp " A0 2 (2R — BAnAT ICEOM R 4 2, AR & RIRWT LLH 258
SCHTEIRIE L . SRR A B R AE DGO N B oC R, AT AR LR P 2RISR gk AT

1. e ] D2 8 T AR I S E (RA S A 2R AL, af LU S R B gk 4T
B WERARENTE — AN + R S e 832 € KBRS 4L, 8 — % aref 191
R DS HUB TR E MR A, At A7 2R B B AT .

2. WECRUL, HARN R EY PR RZ PSRRI T A, AR ARV
RN fixnum B simple-array tHVFAH, {HREIEAZRIUHISER =] Y
integer‘EEi%‘sequence VR T o

RPN WA E R G R, XU SRR G s IX L8 7 W] m] LUAE
ANTTHIFETIRCR . BR T ) DALkgw i ds ok g S BRI LLAL, N BT 2 B m]
LAAE A A7 B i R R

AR U R I TP AL, XL A N AR A A —Bue kR R . H
AR a5 59 26 S 20 5 R TG B A & — BT U — XORS B2V k8 (double-floats), 4,
XA AL LA - 2 S IR UK P R BOR R o IXFEAALR T SE A ), Do 3K
I RN R AR DRSS 86 [FIN, 8o v ks R, [
A BA A DI fREE BN Ju 5 .

A= —m I ~

""" PN N

1.234d@ 2.345d08 3.456d0

1.234d0 2.345d0 3.456d0

K134 $i55E 0w KRR ROR

YRR LB IS make-array [ :element-type ZEFRE A WS EMFIAR . XFEM B A K
HFFC A (specialized array). ¥ 13.1 A IAVER T a0 N AR LE 2 55 FoR A5 &R
iU EIE
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(setf x (vector 1.234d0 2.345d0 3.456d0)
y (make—array 3 :element—type  double-float)
(aref y 0) 1.234d0
(aref y 1) 2.345d0
(aref y 2) 3.456d0))

13.1 FiRRE— MBI AR WA — >+ (a word of memory). X 5™ £ 2H #f th oK
R R B BE IR SK 38 (header) LG8 = ANTUHE R R R . X T x Kil, BAICHE
W — N REF R IR o BEIREASFRENRIE IS0 F 17 XORS FETF 05 40, (HSEBr LB T nT LLAE A AT Ao
KPP EBNZA . Xy Kb, B TCE WS EAGE RO T 8. v SEkam H Y
RS /D23 0], AHRRAE B 103 L RE & OURS V7 B

EREANE aref KM v Mt —MRALRFEATZ DR R, KRR
REMG IS svref KT IHEMITER,

R T AEQIE B N AR e R BOZR A, ARid N A% AE A IR A AR o P R R 4 LU e
RIoCE R, AN SE B ) B A A T

1 (declare (type (vector fixnum 20) v))

LA EACH A 0] T MU A e KA, IR HLREEE E o 20 (11

1 (setf a (make—array ~ (1000 1000)

2 celement—type ' single—float
3 ;initial-element 1.0s0))

4

5 (defun sum—elts (a)

6 (declare (type (simple—array single-float (1000 1000))
7 a))

8 (let ((sum 0.0s0))

9 (declare (type single-float sum))
10 (dotimes (r 1000)
11 (dotimes (¢ 1000)
12 (incf sum (aref a r ¢))))
13 sum) )

13.2 X 54l o6 & Sk fi
dpe A A FH R0 75 B T X 0 SRR DL R e L S W) e 3R R R — AN 5 1) M il

1 (declare (type (simple-array fixnum (4 4)) ar))

13.2 JE7R T Wl G —~ 1000%1000 F1) 8RR V7 i B8 al, YA gn S — %58
HICEMINM RS . LA 7 (row-major order)fEfif, 3 7 i 13 RUAT g LA gk
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7o
FATRKE vime KRILEL sum-elts 724 7 BRI A PR RRGE D0 N ROVERE.  time 2% W 3RIA S
SRAG P A T I 18] 9 R0 82 B (B R TS B ) o S A 0 3 ) B R DU TR A A 7 SR . AR
ASSEIL,  an RIAT LR B A () G S i 1E sum-—elts , ERAEABIERP I A]
SpUAEEE

1 > (time (sum—elts a))
2 User Run Time = 0.43 seconds
3 1000000. 0

WRILAHE sum-elts THESRBL P ] ZF B g B, [RIAE A VT SR0R 1L 2l ke 5D g I
[OE

1 > (time (sum—elts a))
2 User Run Time = 5. 17 seconds
3 1000000. 0

A U] () EEE — Rl ALk U — B EA L xR e, UYL
PIATACEE ] DAk sum—elts A8 12 £,

13.4 it % b I (Garbage Avoidance)

Lisp [ 1w LEARAEE 5 lBAL R SR LLAN, B3 SEVAIRIEE X WAF D BCI 5 18 . AERE?
(RSB B, I 2R A A7 73 O AT S R S 1), A7 B AR BRI AR T) . SERIRE P IEA
[ 5E FARLUR, el LOTHR 5 8B A shA 7 ie, ik Re P is 1T #5 5E ik

B2, FA M (consing) HfAHDIFEFEE—e k. 2% Lisp SEUl—E A A Z2hi1
B rlfess, LS, 2N SIS IR P IE TR S . Bk, [
TP A% AT Betys /D cons BT ] XA, BB T —Fifh S, X Fife 5ot
R P, PR —2eszEl D H T AR5t (sophisticated) [y fiegs, A5
AT— PN SR R BIEEH XS, 52 I I m A& A7 A

KA T VR, TR AR o (EUR 3 B R el 2 75 A R 1 bR e 1
1B17, X RIS TS, e InEE B 2R

Pk D MIE I IMEAIRZ Rl AT LINE R B SRR Do B, el 51 ik st i
BOAVERR S PRPHT —LH A, DS bR JO0S MR B PERRCAS o

©A A E
append nconc
reverse nreverse
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remove delete
remove-if delete-if

remove-duplicates delete-duplicates

subst nsubst

subst-if nsubst-if

union nunion
intersection nintersection
set-difference nset-difference

MIME R S L A E, W LMER delete ¥k remove , H nreverse B #k reverse
, WS,

RIE URAR SE 4R A, AR IIGAEZATH (on the fly) BN S v BeE . VR ZEAK
() 8 G AE IS AT H A AT 43 B 2 TR 3 ek 37 3 [ a2 ) o 38 FH 7 AR B T4 20 i
WA7EEL (block of memory), UL B [EIK R Gt ifEe . F5% R B8 e MR o 18 2 13 3 Bl 38 Leqy)
eI R o FLAA Dl N 2 AR 2 A

B, 1S ARVFRA TR — N BN IHERR T, AT UL HERRE— AN DA T %
) F o) P I K B ek, TS 2 A S . Common Lisp A & SRR ) AR o HEAR A .
RIFAMELS make—array FIIEMH] fill-pointer 4L, AT R —ANFHEK Y EK N
Ho. make-array IS —NSHFRE T 0 BLE M EIIAFEE, 1 fill-pointer 58 T WL
AHKSE

1 > (setf *print-array* t)

2 T

3 > (setf vec (make—array 10 :fill-pointer 2

4 sinitial-element nil))
5 #(NIL NIL)

FAT IR P TB3 (1 1 o AR P AU R R BRI 3F BLEAT AN o=

1 > (length vec)
2 2

HERBIEKHER TR KA vee A—MNHRTRE, FATATEUEH vector-push
vector-pop BRELHEAFGEH TGER, BB ER-— IR —FF:

> (vector—push ’a vec)
2
> vec

#(NIL NIL A)
> (vector—pop vec)

Ol = W DN —
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6 A
7 > vec
8 #(NIL NIL)

MMV vector—push I, ‘EEEIIE AR IR E L L PME. REEARE N T
make-array M58 —NSE, WAL Al PARIX AN [ m R HEA B US4 R,
vector-push JR[F nil o HEGEATER LA vee FHEAN NASTCER .

A BRI B DO, B eI AR R E T . WAL aref
KA svref SIHIICER . A7 ZERNEAE 2 ORFF 10T

1 (defconstant dict (make—array 25000 :fill-pointer 0))
2

3 (defun read-words (from)

4 (setf (fill-pointer dict) 0)

5 (with-open—-file (in from :direction :input)

6 (do ((w (read-line in nil :eof)

7 (read-line in nil :eof)))

8 ((eql w :eof))

9 (vector—push w dict))))

10

11 (defun xform (fn seq) (map—into seq fn seq))

12

13 (defun write-words (to)

14 (with-open—-file (out to :direction :output

15 :if-exists :supersede)
16 (map nil # (lambda (x)

17 (fresh-line out)

18 (princ x out))

19 (xform # nreverse
20 (sort (xform # nreverse dict)
21 # string<)))))

Kl 13.3 A4 i [A] & -

N AR P AR, AR AT ELH map—into A4 map « map-into M —NSEAR—
ANPHIRY, R KRGS R, SEBRIE A IXAN T ] DL 12 R 508 52 1 At 7 471
SHA AT A FTLL, T, W RARAECh — N AT RN 1, RePUX A4

Vraed

EE

1 (setf v (map—into v # 1+ v))

133 R T MK TR0 T e AN R A1 R e (2 S A
B, AT MRIORIRRRE . B read-Line A AMEAFILEAT T I SCPE R
W, B v tevords U IR T RHIONFATEN K . LA, 4 eh R4 T A2
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1 a amoeba alba samba marimba. .
gt
1 ...megahertz gigahertz jazz buzz fuzz

A HIAFERE AT map-into , FATATLLHEREE R ] 5.5 R Rk

FEHAE N 225003 (bignums). KU HH 2 IS, Plibtgistbig. Wy
a4 R0 RE, B, TR, CRerh g R IR A e KAk, XA fe s 21
AIREM o

T AR B P R T s Sihdn A AR AR B O B AN AEHE B W SRR gE
SN ZEEAN A, AR OB IR E W dynamic extent RIBESAEHE L IrRC2E 0],

A EhESVE H (dynamic extent) R, AR URGE S, AR R ANV IZANAL B AR KA
R f e A AR R B dr T AR R ? I AT 5

(defun our-reverse (lst)
(let ((rev nil))
(dolist (x 1st)
(push x rev))
rev))

O1 v W DN —

fE our-reverse W, {EANSZHULNFIR LT P HBEER] rev Ho HMRBCORIAIN, B
rev AEAAE. R, CIE — —DNUPIIFIER — Bk S0 EekBE a4,
—ANGIIE e P i ] 2] R T

MHEEZ T, FREWS adjoin SEHL:

1 (defun our—-adjoin (obj lst &rest args)
2 (if (apply # member obj lst args)
3 Ist
4 (cons obj 1Ist)))
LEIXAME B, FATT AR B XA, args ZECPIE 1R WE)LEE . &4

WA E AR BTG A . ZERXFME I FHEE F I A3 S F st thisca m . Wik
AT b IX AR 75 0 -

1 (defun our—-adjoin (obj lst &rest args)
2 (declare (dynamic-extent args))
3 (if (apply # member obj lst args)
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4 Ist
5 (cons obj 1st)))

IRl n] UL ((EAZ A ERE Lo args S)FCAEA], £ our-adjoin RIE, EKFH
ENBRE I o

13.5 /~f5l: 7 fifi it (Example: Pools)

XU AR G RN, Rn] UE SR — M7t (pool) i 56 20 it — e BU R [ 45 F oK
WERBNENUL. MIRTTE AN, R —, AR E, FitEERh
o N T HURAAAEIB AT, FRAT PR PRI 1) 2 5 — Brid sk s L M ARG O R e s R
(prototype of a program), X5 H A7 7 X E S &,

1 (defparameter *harbor* nil)

2

3 (defstruct ship

4 name flag tons)

5

6 (defun enter (n f d)

7 (push (make-ship :name n :flag f :tons d)
8 *harborx))

9

10 (defun find-ship (n)

11 (find n *harbor* :key # ship—name))

12

13 (defun leave (n)

14 (setf *harborx*

15 (delete (find-ship n) *harbor*)))

13.4 11

K 13.4 IR — A . SRR harbor &2 — MR IAIR, MR H—A
ship it R. BRE enter EAE HBEABE O MMM find-ship I E LT (WA
[R5 ST O s 55, leave £ H B ITHE DI

— T IVIEIRA X 2 SR ERAER T, (e ET 2R SXANMEPIsTH,
BN A IE: U RSN, S A sk s 1 harbor RE—XIE K
I e L% 3

AT AT LASH I A 2 1 3170 i 20 T A VH B o W Ay 3 1Sk (sourcess of consing). 1] 13.5 Ji
TN TR B AN, EARAA SIS

1 (defconstant pool (make—array 1000 :fill-pointer t))
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3 (dotimes (i 1000)

4 (setf (aref pool i) (make-ship)))

5

6 (defconstant harbor (make—hash-table :size 1100
7 ‘test # eq))
8

9 (defun enter (n f d)

10 (let ((s (if (plusp (length pool))

11 (vector—pop pool)

12 (make-ship))))

13 (setf (ship—name s) n

14 (ship—flag s) f

15 (ship-tons s) d

16 (gethash n harbor) s)))

17

18 (defun find-ship (n) (gethash n harbor))
19

20 (defun leave (n)

21 (let ((s (gethash n harbor)))

22 (remhash n harbor)

23 (vector—push s pool)))

K135 #0055 /D

TR, B AAT R A3, HIEARAEIBATI . E5E AT, harbor MWHFRAR K
TWAER, FTLLEIrE S MAAERER I T . —TA ship SR ESEm I
AR, IFHRAEAE At (vector pool) e (MR cfill-pointer ZECH ¢, IR K
FRM M EAARE. ) B, 2 enter FTFE—NFIMEME, &N HHCE—AMEZ,
Te I make-ship o« T H.2 leave M harbor LR —M¥ ship i, EHEIERMH,
MAEIFTE

AL P A7t AT 5B B R SR A8 BRI TAE o XA 2 i RATHIRE P BE AR TS HL
P BAT Lisp SEOVEFEE BN A BAGUEK, AR AL F A5 It bor I [ e 2 £ 5
Plrp, BCEAEARLEXT GC AN I I0ILE LS RURR ) S5 IR . Y b A Ak

13.6 PLid #:1E 5 (Fast Operators)

AT FFHEHUE R Lisp AMFIAFRITE T « SRR SCR PP S S IEF . an RAR{1-40
E1d Common Lisp ik it, RS KIMFELOREMEF 20 THAL, i nsh— 804 T
k.

B, PRer LA = ASASFE R A ) g e AL ERICER: elt o aref o svref o Ul
IR 2 FE T SR VARSI P I PR RETR T 2R S Iy A R AR AT LMEH svref , 5858 JL!
FHI, AR FE B P R U AR B0, BVPASNAIZ TR elt , EREPT DU T4l
CIRVY: NI
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SFTHRKD, WNAZE nth, AR elt o SR HEA R — DB — length — /]
FH AR — AP K SE . K4 Common Lisp A H o #1 FF— AN & (K fRA
We.? DA G RARMIFE I IEAE VS — N IR K, EfedE L& 1. e 1,
G2 A BB — R, TES AR TR T RS2 g PR ) T ML AN 2

T3 MABI R HOE eql Al eq o FIEZIAER—1E (identity) FIERIAAIBI, Han R /RS
ES AR T EE LTI, AR SR WAXTE eq RAT 9 ENIALAEAA R 1)
WAFALE EIN A RO B AP A7l e AR 2 ML AL EARSC,  DIE eq ANSEH T
EAT (R 2 e B e R BE M T KA. 3T HAMAEMTR SIS HL,  eq Al eql 53R 1]
FATRIFRIE o

i eq RELE XSG B et hir), B4 Lisp Fris ZH A NS TR M0 S Fa . BRI eq
WAy 2R (WK 13.5 JIR) Mz st m v . fE—A> eq AR, gethash A LLUHAR
PErait A, HERATFEEREAHRNIE 4. R, UinA LM —ZHERRE: eq
I eql W75 224044 DU By e |l 50325 (copying garbage collection algorithm)rf<x 5] 2 4 4k
(R TTAS .  DRR 37 I (RIS 7 BT — L6 A5 (H EOFT BEAT 1157 (rehashing). WIRIX AR A T —A>
), S A AR R Al — AN e KA E B eql MRAER

MR AN RESENY, A reduce ATHESELE apply BRI -—F 7. B, A
tb

1 (apply #+ (1 2 3))

B RN AT P R

1 (reduce # + (1 2 3))

AT ER AL, AT Bh TR 7 U AT, R TR
SR RGN ST 24, s B0 H P K 2 5 2 Bk H 5 Tl 510 B AE AR 4 e g 3k
BT o ABHABPR S EIL SLAs AT AL B . SR P SRR A . BN R R

DT (10 Gt B4 R RE IR (R M3 P OB 7 2 B 1K) U P 4 Pl R GEEA QY (faast codle). fELGT
TR OG5 R RR R T SR Py O 3 S B iR B A T e AT AT B AL AT IR AL . )

b, AMERENZBAIBER S H0H W IR 285, W R nl LA i .

AR R e B2 AT I AT — SR AT B A . 0T, A7 g B T DUET 0 B2 — MR
V0 F RN case WERJEATOUM . BB IR TR T MR8 LU SEEURFAT (R AL 32X
e

13.7 Bt & (Two-Phase Development)
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FELLHE 2 BRI A, IRBVFAREE I I C BB VG IXFERIMRGHE 5 RS —> Lisp
FEFP B0 o AR LIS AT 5 9 5 IR PP AT — 307 — C RE P I SCBERR 7 0
FHE G S — (R S a5, PR B (two phases)JT AR P HUAT Ab il 2

Common Lisp B FUE U 82 AT 5 P S5 A0S . IXE 0 B s 7 scBle, )L
PITAT IR S BRI T 2Ry 2R SEBLE .

A —FE S SRR IA 7 FiE 5 B S e B TR PR 2. 5K
b, Z8 WORIKR M IR T SRR TRE . SRS R IR [R] N
ORI ] H

UG FE5E A UK LR — 137 ST RURS Ul W R P AR — 72— BRIl i
T E WVF RGP HgKIEAZ A AR U2 2 K51, iR L —
R IRE — W H AR N RETUN 2 IE 2 1 2 .

AR ], BV LG R OR G ] B IS e A TR R A RS I R . K A
T iR X o GiFE i MARER, O A UL 2 S WIANT . e IA SR, e
ATTHUHR AN RS U

FEFCAM AU, R RERS HE K A U W] L Vo T B o WRAREESR — B Jm g D) Bl IR pf
WK SRR (R 350t VRAEEE () o (XA IRUANTE I -3, DA DA R P AR i 1 R AH 7] £
ARVERI G SCAS . ARA AT BEGN S Y 58 2 & T MRS Ul ] o 2 SRR 5 W1 A 08 e 1 13t
EATRA LR T A

X FAAAEE AR R RN (IR, BARIT NACGARIIEE 2, RS2 BN BY
BOBEAFI . 0 HAEZE — B Bep O BT 19 T B (medium) AN gt fe s RS i,

TR AR UE T 2 S R 0T R e AR HIRG i — N RAR R, AR5 e

T AR TGS . AERJE IR R BAT T RO, BT DU R K AR
HUTHEPE SAE AT AR I ITaa st B LA 7RG X A H—
FEREB B M L AR A SR, 56 Lisp RO SRR, KM C e, i
METTHIRm C i BIXARE 241

Chapter 13 &1 45 (Summary)

1. AN BRI, MAZIGEMS, 1 H A iz AL TG
2. AHAANFRS GG E0Ta] AAEA R IR a] DL 42 R A ]
3. AN G EARae AL RMAL, R — AR AR pR B O — M . ARG 162 5

— it e bR O I ) TV
4. RIFEHIIEAIE A, ABEATT LI — DR . SRIY 5 WAk B AT £
20 AR S

5. ARG A LAERE R SR, 5 A A IR (R e S e 2 (R s B o ARy 580
I BEAYE R K. FUGrBCasTal B AKAERE BB
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6. FLERGOL R, TG BT KA it o SEIBOMN 5 nl RESEAT I {EL I o
7. Common Lisp (2ELEHE7 208 T M vevt 1y, 532204 T R3E k.
8. ML EAAAEIRRE IR . IR 0 TF — A7 I 2 5 2 AN R (175

=1 o

Chapter 13 % >] (Exercises)

1. FTE PR 1) 2 1R A2 A5 S HF (observe) P S HH .
2. B IR ES NRERAEA . ERmEEERE?

(defun foo (x)
(if (zerop x)
0
(1+ (foo (1- x)))))

ER: R EHINBUANN S 5
3. NNRFEFRINAE Y] RaEiEEA AR 2

(a) £ 5.7 Firp
(b) fF 9.8 *irth

g

r) H 1 HARY .
G ER B 28 (ray—tracer) o

g

4. H'5 345 W AL R AU L T g s A R
5. I HAFt B 4.7 e i — AR R A

JiIA:

[1] BHE AL FASEME declain s FTFEAFH proclaim I H5IHX S & (quote the
argument).

[2]1 h Tik WA B (inline declaration) 4k, IR LRI B ESH, AR E IR
BRI o

[3] PRy LARGA Lisp 75 BB (typing) M7 2: MBS BRI A B B M
AT . BIR2RAY (manifest typing) 1K)t EUE 2R A8(E B 5 Bl 41 % (data
objects) 455E, MIEAT I (run-time typing) Y S UAE BAEIBATIN i ] o 52
B b, PR —[E )L,
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0 comments 0 Stars
. Leave a message...
Discussion Community ol

7

No one has commented yet.
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Chapter 14 [ 1@ (Advanced Topics)

A RRFEPE A . AR T Common Lisp HL—S8 51y B ()45 . Common Lisp 14
UK K IR SRRt T LK e AN T3 EAAT I 2 20 R E AL . ARET 7Kz
AN H O A, (Package)siiz il (read-macros), {H 4R T, L] n] BLiER
2% EARE .

14.1 KABRIRAT (Type Specifiers)

FMAE Common Lisp HAEN S . 2801k UE, ARG NE] integer XN, FRA]
MAGIE type—of BRELHEITHRARN), ULRAENIELGGIE typep RELTIZ L, ANE—R,
M2 — N RIFRIRST (type specifier).

AN RARFRIRFF A DR FR . I B PRSI AR IR 215 e integer AT S . IXULSTF
SR T Common Lisp BRI ER . (8Z 0 B i 2 2R « — P s 4 i 288
to MRMBERAZE M M nil B2T00EA KK, Z5F1RE: —4Matom, F—4%MN
list 5 sequence »

—ANRARSLER B RIS ES . XEWRER 2 /DRME 2 D% MES: — 2N
FFREIEH . TATAT LU I 7 2R bR AT (atomic type specifiers) R &R FELAE S Eodn
integer RONPTHEEES . HIRATW AT LLUEM —NE & RIPR AT (compound type
specifiers)>k 2l BTATH R

ZEBKUE, WR a 5 b R RBERIHRAT, W (or a b) FoRaHIH a5 b R RR IR
£ (union). WELZUL, — DR (or a b) MIXGERM a8l KA b

WR circular? Z— AT cdr IIFRIFIFR B FTREG  WARAT DT R 2 1075146
GokRN: 1]

1 (or vector (and list (not (satisfies circular?))))

Rl 7 SRR AR IR AT B n] DL IR RS R AbR AT . BT 1 2 100 35 (
0, BATTAT A

1 (integer 1 100)

KRS AAR AT IR s — AT RIS (finite type)o

FEADNEERMPR T I, ARAT DS e DS ERIA BT + R R LR € 115
Ko PrEk
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1 (simple—array fixnum (k %))

R TR £1xnum {FHH) 4k 44 (simple array)fE4, 1M

1 (simple-array fixnum )

A THEST ©inxnun (RIS G (A8 OEEAY [supertype | ). FEREAIA 57T
L, FrbA ANl BLS O

1 (simple-array fixnum)

L NEGRMRRFTFRAEANSE, ARTUAEH—AN R Bl simple-array ik T Bt
AR A AL RS

WA LT SRR AR E R AT, IR U deftype B —M4E. XM%EY
defmacro AL, (H&EIFR— MRS RAF, mAZE —NRIANX . HidRE

1 (deftype proseq ()
" (or vector (and list (not (satisfies circular?)))))

Do

TATE T proseq Mk I TR ALBR IR

1 > (typep #(1 2) ’proseq)
2 T

WRARE L — N2 ZH R RR/RT, SS90 Lisp 220 (BIRAE#ERED , 5
defmacro —¥f. FTLA

1 (deftype multiple—of (n)
2 “(and integer (satisfies (lambda (x)
3 (zerop (mod x ,n))))))

(P v B LIRS R 515 )
T (nultiple-of n) SRGBTAT n MIEHIOER S

1 > (type 12 * (multiple-of 4))
2 T
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RIFR TS E P (interpreted), [RIMLARTE, B DUIE AR 0T 2 L— AN BRECK AL BRIX R
HMIE7

14.2 3 )I (Binary Streams)

7 R A I (binary streams) L & 47 (character streams). — > il
e — NPT S B i, AT ARl s e — /M 2R Ak G — N —
BB — ARAT IS, % 2 H] unsigned-byte — SRAEN :element-type HIZHL.

Rt ZREHIW VO BREAXAT AN, read-byte LK write-byte o FTEL FIHZUKUIATRE X
AN AN SR R L

1 (defun copy-file (from to)

2 (with-open—-file (in from :direction :input

3 :element—type unsigned-byte)
4 (with-open—-file (out to :direction :output

5 ;element—type ’unsigned-byte)
6 (do ((i (read-byte in nil -1)

7 (read-byte in nil -1)))

8 ((minusp 1))

9 (declare (fixnum 1i))

10 (write—byte i out)))))

B $R E unsigned—byte 45 telement—type , RILERAVE RGIER AT (byte) 1K
JEo 2SR, WORIRBI AR EEES 7 LR AR, RS DA -

1 (unsigned-byte 7)

RALY: celement—type o

14.3 211 % (Read-Macros)

7.5 Wifr 41 % 4% (macro character)fI i, — X T read A7ReHIE UK FAF . RE—A
KPR 74T, AT — DHICECRT RS, XK VR read B RIXAD PRI E AL IR
] LLAZ B RS AT AE 2 P A DA SRR B e KL, B0 B O SUB 5 74

PREL set-macro—character $ft T —Fh 7 =k @ SR % (read-macros). BN TLT
LA e R, NI read BERNZPAFIS, IR BT BRAUE 2528

Lisp i ity ZHIBBCRZ — " 5 Bl quote o FATATEAE Sk
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1 (set—macro—-character #\’
# (lambda (stream char)
3 (l1ist (quote quote) (read stream t nil t))))

M read FE—/MFIE MRS FIED] K, B IRBIE S ETRATESE LI XA R B 25 R .
(XA PR T3 A, B oASHOKIE A5 HF R LAY read BR| a i, &
iZ[A] (quote a) o

PRV read BREEESZIZEL (read &optional stream eof-error eof-value recursive)

WMAERATHA T read Ha— NS HIMHIE . ERRTLIE read WHEBLET —A read H,
f&25 read WMZ ) LTI IR BCE: LR . A NS A (stream); 2825 A2
B, t, WHT read FHFIEAM AR end-of-file I, NANIZIRE: B ="SE0H T A
FRAE I ELR [HA 4, PR A AN T 2B PUADNSE ¢ U] T IXAS read W H A&
VAR

(BT G LG read 1€ )

PRu] LA (# A8 H make-dispatch-macro—character ) K& AR H E IR &K % F-4F
(dispatching macro character), {Hif1 T # &2 —NEFR, BRI EZEHE. A4
8 LA EE MR E AR . #1082 a0, #8] . #{. TH#HT.

PRATPLIE L ] set—dispatch-macro—character € X GHIMIR K HFAHE, 5 set-
macro—character L, B T EERZANFERSEIL. FHRIFAUD E LT #2 FENIRA[—A
R HNF A

(set—dispatch—-macro—character #\# #\?
# (lambda (stream charl char2)
(list ’quote
(let ((Ist nil))
(dotimes (i (+ (read stream t nil t) 1))
(push i 1st))
(nreverse 1st)))))

N O O v W D —

DUE #on BB A8 0 2 n SR 2B -

> #?T
(1234567)

B 1 TSR AT, B SRR FATRBIR B AT (list delimiters). &) — MR 25 H] 7
FIFAFAE # (o BUNBRATE S T — M IR e dh 5

1 (set—-macro—-character #\} (get—macro—character #\)))
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(set—dispatch-macro—character #\# #\ {
# (lambda (stream charl char2)
(let ((accum nil)
(pair (read-delimited-list #\} stream t)))
(do ((i (car pair) (+ 1 1)))
(¢ i (cadr pair))
(l1ist "quote (nreverse accum)))
(push i accum)))))

S O 0 1O O k=W

[E—

N T —MNEAEA #(x v MRIAX, HAXFEMREXP DA NT x 5 v 211
PR, U x5y

> #1{2 7}
(2344567)

PR read-delimited-list IF &0 TIXFEMIEE M AEM . SIS — NS EOE WAL 5=
SRR AT AR BRAT, Aegn BX AN A, B DURE AR TF UG 1) i 7 1

Fﬁj’set—macro—charactero

U SR AR AR EAE R SN BRI B SOPE AT 2B s, eI 1) o OB, B A —
eval-when R H, KRR EAMFEMSBORME . AREIE NPT, HASHK
{H, ERIG SR A SR

14.4 1y, (Packages)

—MUSE A T BN FFS ) Lisp X% 2MHT SR B AAAE 4 AR & spackages HL,
¥ Common Lisp B3I, MFTHIEESE *common—1isp-users , FHHAH 4L (user
package). BA%( package—name IR[FILHI4 Y, T find-package JR[F]—Ng55E 2 FRHAL:

> (package—name *packagex)
”COMMON-LISP-USER”

> (find-package ”“COMMON-LISP-USER”)
#t<Package “COMMON-LISP-USER” 4CD15E>

T — N SRR R EHY interned 24 FT AL T o BAEL symbol-package 85— 4T
F IR PNZ A5 4 interned 1HL .

(symbol-package *sym)
#t<{Package “COMMON-LISP-USER” 4CD15E>

R, XARENXREIEZIR B, KA ZRIERLE ] LGSR R e s N, 1
B AN R IA R FE sym 4% interned. Ky T 25, iEFRATIZ sym —/MA:

1 > (setf sym 99)

m on-lisp.readthedocs.org/en/latest/zhCN chl4-—cn.htm 1
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DUHEBATAT LLEIEE S D) 52— B -

> (setf *package* (make—-package 'mine
:use ~ (common—1lisp)))
#t<Package "MINE” 63390E>

WAE N AZ W B TS s i, BRIOIERATRE— ANA—FEH A T . EXH sym A&
AR sym T o

1 MINE> sym
2 Error: SYM has no value

I A EIZFE? R B FRATT A 99 1) sym 5 mine L) sym 2N ARIFIFF 5. [2] 2
EH P BN ECRTT sym , FATL AL 44 70 _E AN B 5B A T4

1 MINE> common—lisp-user::sym
2 99

P UAT Z AR AT BN AR AN FRIAE 5 BE M AE A R R A A TR > sym £ common-

lisp-user &, M5 —A symfE mine &, MMM EA—FRFTT. Kt EEAENE
Mo WERARLE 7S IR A SARIIRE R, AR ADECOIE R R B S AR R 144, A G2
N T RFER A7 BMERARAE ] T FFER A5, A 2RI 5 .

AR T BRI T Bl Ry N s B S AR A RS e . WERIRA LA
PPAEIRI A SR W, A4 Sy — AR A s JC T A BB B XA 44 7 P 2
{pE

WHE A A E SRS R IR ZE I W X AMARHEE b T AN SRR B
Vo WERARARAMEH —WE T RSB FF T, KRB AMRAAN IR

T BAIN iZ LS My (exported )W AT 5o WERIRAIRI I A H, IF4H —AN8
interned (K755,

MINE> (in-package common—1lisp-user)
#<Package “COMMON-LISP-USER” 4CD15E>
> (export ’bar)

T

> (setf bar 5)

5

FA LT 50 T HE R T BUE S BATIE 2 mine , FATATEAAE ] L5 5K
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Z M3 bar , PRI I AT 427

> (in—package mine)
#<Package "MINE” 63390E>
MINE> common—lisp-user:bar
5

MRS bar FA (import )& mine 1, FADHAEHE—Pik mine M user WA PIFLTE bar 1X

M
1 | MINE> (import ’common—-lisp—user:bar)
2 T
3 MINE> bar
4 5

FEHIN bar ZJ5, BAMRAAT ZAMEM BRI R ETT (package qualifier), siigZ e T .
RN EIAEICE T PR S s ANATRES A — ML mine:bar T

TROGH —ANTEA? EXMHER T, inport S AR, W IRARE
BN sym INAESI:

1 | MINE> (import ’common—lisp—user::sym)
2 Error: SYM is already present in MINE.

FEBEZ AT, ABATREAE mine WEXF sym BEAT T RAEIIIRAE, AL sym 1
interned £ mine WH . 1RO EERAE, FrEl=E T DR, HEAR 52 K5 R
XA FF T4 intern BEX AN, ProlifE ZEATRERA sym B wine WH, C&8A M
R AR5 T

7 N IHERGAFN LN T R IR A (use )&

1 | MINE> (use—-package ' common—1lisp-user)
2 T

IAE R P AL (17 common-lisp-user £3) Bt 4TS, Al DAAS T B2 4 AF4n] B 5
FHE mine WHRAFH. (WH syn CEHH PR T, XNMAHBS AR, )

T HHT AR SR B A A YA common-1isp o HHTEA TR IXANLH) 8 PR mine
BINAEA make-package I :use Z4L, B3 Common Lisp H 5 4 F1E mine HAET]
P

MINE> # cons
#<Compiled-Function CONS 462A3E>
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FEGuPF G AR, il A SR IR T Z A TR B E . B L e i S EER
R, W, HEHE in-package Ml defpackage BAES KA IFLE AT LL T, 1E4n 137
TR o

M A P IR AL IR R Sz br BT R AR BT AR SR A (modules), 1M17E44 7
AR R

F— MU T common-1isp WAL, #ATLAAFEL cons , KA common—11sp B A —ANIY XA
LA HIXEFH N HFN cons WEBWMSAREMIH T common-1isp A5 &n1]
P WA UR A, X2 E AR RO EA ST XN R 2T 25

14.5 Loop 7 (The Loop Facility)

Loop Z AW KTTBICZ 46 1 Lisp HI RS HUSAMAUS . 5 HEES Lisp ALY, 1K
HI Bl S B L AORRB IR RE R, AR JF XA AR A Lisp. ASERI5E,  Toop
PG Bt PROYIIK BE I 0. U ml AAE R B S 00 MEHT e, AN 1 e ey I
YEI, AARLEAh SR JE 0 AR L AN AT BRI

I R AR R 2 R B AR 1oop B A TAFKIVFZ Lisp BIF Az —, A LIHHESR
HE IAHERRIFAIR: JLPFRAA NBE . IR RRKIE RSB E, K05 ANSI
PRAESEBS EIFRAA 4 T EAT A IE R .

XA EME— [ SERrE SRS I SEIUT 30, T ME— Al LR Y CAnSRAT A Al DAEERR 35D (1)
JHEFE I S . ANSIRRERE Toop FIFETTRER S B 2R, i A DR 2 A TR (1
75 2R AN R IR SE R 25 o

F—NKT loop HEIRAMTEF Z A2 YL (syntax ) — > Lloop KIAX AN BE G THRIAK
MJe 1) (clauses). 1L H)AE BTG5 Rtk MmEfraa — A FFIEE. £
A5t L, Toop HAESEH] AlgoHike ¥ S A (HIE Toop MUk iETE, fi43E 5 Algol
AL, BEUEAE Toop 72 B HR+~0) BT 5 2 R AR B A5 A ORI Tk .

— A Toop RIBXMRAED A =ABBL 10— E R 7RI L2 TN R Bkt
o XLERTBLANR

1. JF% (Prologue). MsR{H—UORMOV A RLIITHE. 646 T KA BB T A1)
Wt

2. A1k (Body) UL ARIN HE R HER A

3. WI4E (Epilogue) AR AE RN BERAL. Yoz T oop FikaVIKIRIIME (M AEIRIE £ A4
)

FATHE LA Toop THRIBI T, I RE MR ACRS 25 DTk 22 f B B
HAGIRAE, STH Toop RIE, FATATRESH BIBIE FAIHIACHS
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> (loop for x from 0 to 9
do (princ x))

0123456789

NIL

= W DN =

XA Toop RIEXETH M 0 22 9 3EEL, FRR[AInil o ZB—F4],
for x from 0 to 9

FRRACFI A ATFIABTEL, S x (EFERE R 0, (51T 1S o AeMbbig, 76 E A4
RN, AT,

do (princ x)
DTERARAS 45 4K

AR for FRIU] TGS BN (initial and update form). {5 EIEACRT A
% 2& while B until FHIREEH].

1 > (loop for x = 8 then (/ x 2)
2 until (< x 1)

3 do (princ x))

4 8421

5) NIL

PRAT LA and SKROIEEE A for FAJ, [RINHIAG S BB AN A i -

1 > (loop for x from 1 to 4

2 and y from 1 to 4

3 do (princ (list x y)))
4 (1 1)@ 2)(3 3) @ 4)

5 NIL

TAREZHE for TR, ARSPARF L
—AFAEIRACA I B 2 W o2 BB . 28R

1 > (loop for x in > (1 2 3 4)
collect (1+ x))
3 (23 45)

£ for TR in AN from, PEAREMEHN - DMIIRIJGLILR, MAEELLHE
.

m on-lisp.readthedocs.org/en/latest/zhCN chl4-—cn.htm 1
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EIXAME LR, collect FHIDIBAACIG R =B B fE)v4, —fHE 4 R4 (@nonymous
accumulator)i 2 nil s 7EFARM,  (1+ x) BRI R INA, 1078 P R 0] 8048
HOEIE

X SRR A AR S — A . B HRIEETR R DME ) 4], (HEH XL A)R,
—Acollect FHRJYE TIRIEME . FrATRATAEIX BT JLSE 2 FE T napear .

Loop f i WL TR KMt B R ] — A~ eR i 45 R -

1 > (loop for x from 1 to 5
collect (random 10))
3 (3865 0)

RN T — S HABENEIFE . X IRIATE L) map-int 5524, (105 1T
[ PR 6.4 /NT1T. | )e WHRIBATET loop , MAFAKETHEE nap-int 2 55— A AEATLL
W, WERIRATE T nap-int , AHAKEFEL 1oop ?

A collect FAIMALRBUER] ML TR Lo NEPREERRZ DTSR
R AR E A A A 3%

(defun even/odd (ns)
(loop for n in ns
if (evenp n)
collect n into evens
else collect n into odds
finally (return (values evens odds))))

S O = W D —

— finally THRITIRRAUAS B 4. AERXMGOLE TR E TR BIE.

— sum FAJFI—A collect FAIZREL, 1H sum ) BFR—MEE, MIAE—DYFE, 2
WS 1 E 0 R, BATTLLE:

1 (defun sum (n)
2 (loop for x from 1 to n
3 sum x))

loop BERE— BRI TT/EI R D 118, M 325 JUIFAG . 284001, 18 140 A 1 Sem &y
RIPIANSACRR L, M 14.2 Wi 1R AR AR e 20RH 1P A Loop

1 (defun most (fn 1lst)

2 (if (null 1st)

3 (values nil nil)

4 (let* ((wins (car 1st))

) (max (funcall fn wins)))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /chl4-—cn.htm 1 10/14



121110

o N o

11
12
13
14
15
16
17
18
19
20
21

Chapterl4 (Advanced Topics) p ANSICom m on Lisp

(dolist (obj (cdr 1st))
(let ((score (funcall fn obj)))
(when (> score max)
(setf wins obj
max score))))
(values wins max))))

(defun num-year (n)
(if (< no0)
(dox ((y (= yzero 1) (- y 1))
(d (- (year—days y)) (- d (year—days y))))
((<=d n) (values y (- n d))))
(dox ((y yzero (+ y 1))
(prev 0 d)
(d (year—days y) (+ d (year—days y))))
(> dn) (values y (= n prev))))))

14.1 AN i H loop 3% A B% %

O N O U1 = W N+~

— =
Do — O O

13
14
15
16
17
18
19
20
21
22
23
24
25

(defun most (fn 1lst)
(if (null 1st)

(values nil nil)

(loop with wins = (car 1st)
with max = (funcall fn wins)
for obj in (cdr 1st)
for score = (funcall fn obj)
when (> score max)

(do (setf wins obj
max score)

finally (return (values wins max))))))

(defun num-year (n)
(if (< no0)

(loop for y downfrom (- yzero 1)
until (<= d n)
sum (- (year—days y)) into d
finally (return (values (+ y 1) (-~ n d))))

(loop with prev = 0
for y from yzero
until & d n)
do (setf prev d)
sum (year—days y) into d
finally (return (values (- vy 1)

(- n prev))))))

& 14.2 1 1] loop Fr) %A k5 %k

—A Toop W FRJf AZ IR th ) — AR BCE A &R . 250K, £ even/odd % X
finally FRIZIBHA collect TRIPTAIEMNARR ., KRR KGR, £

HL i,

ansicom m on-lisp.readthedocs.org/en/latest/zhCN chl4-cn.htm 1
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Loop & B EMIAF I . H e R AP RIEA:

(loop for y = 0 then z
for x from 1 to 5
sum 1 into z
finally (return y z))

(loop for x from 1 to 5
for y = 0 then z
sum 1 into z
finally (return y z))

O© 0 3 O U1 = W Do+~

EATE R P — &N E AT A AR EIFERERER? EATR B E 2 2
PRAFIRE AR HE P AR SR AE DT BT . B Loop THRIALSEMRIAN . (HEMHGE
KM T7 IR AR — e %, bRt AR AT IR E o

T XK, ATH Toop RAHER . HEFF Lloop MHLH, REZ AT, 7EB2EK 14.2
XA, Toop TEAUAS A kLK 5E 25 2 B

14.6 Ik . (Conditions)

7t Common Lisp B, fR¥ (condition)yfd 45 T 45 1% LA e Rl REAEPAT I R AE MG Dl 29—
ARG ILIS (signalled), IR IAEPEREFY (handler)ex i ] o AL BRAR DRIRDL A4 Ak
PRRE 0 5 2 — S G F (break-loop). {H Common Lisp $#24t T 2 R A £ 0 4
e AL BIAR R . B A IAEERE Y, HERE A OE AR PR S A AR

ZRIREF AN HEAEFUIRDL . SRTATVF 2 SEAh R 3R AR ] 7RO, 1y 22 T XL
BAERT, JET A IR EERAT .

Common lisp A A A ERF R FFEH 1R . BEEAME error o —DNHHTM LRSS AN
WRasth format [RIAH RS 4k

> (error “"Your report uses A as a verb.” ’status)
Error: Your report uses STATUS as a verb
Options: :abort, :backtrace

S W DN

>

W bR, BRAEZAEFPIRIB AL ELLF T, ARPAT LS BT Wi .
HRA PR I I R BB FE T ecase « check—type LL L assert o HIFE 5 case fH
L, BV A B VU I i — N i

1 > (ecase 1 (2 3) (4 5))
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2 Error: No applicable clause
3 Options: :abort, :backtrace
4 >>

T case AERCABAEILHCHT 2R Bl ni 1, AHH TR HIXAR [FHE 2R ZE W g R, 4R
VRS LE B[R otherwise TAJATFH ecase »

check—type 2 — ML E, — MR L —ANEFEETH, HAE%ALE P EA L TN
RIZETI, A — AN AlE IE 4% (correctable error). — AN A& IE AR 15 i AL R AL R 25 45 3%
=MW Rt — AT R AE

1 > (let ((x " (abe)))

2 (check—type (car x) integer “an integer”)
3 X)

4 | Error: The value of (CAR X), A, should be an integer.

5 Options: :abort, :backtrace, :continue

6 >> :continue

7 | New value of (CAR X)? 99

8 | (99 B C)

9 >

XA, (car x) B N BATIALRPHE, FFEFrAT, RF T2 (car x) 40K
U T AP PE I P IR M 45 R

XA H MR assert Prw XK, assert 852 —PMIARE AL — M E—AE
ZANCE RGN, TrBEE IR AT REARLS error IS HL:

1 > (let ((sandwich ’ (ham on rye)))

2 (assert (eql (car sandwich) ' chicken)

3 ((car sandwich))

4 ”1 wanted a A sandwich.” ’chicken)
5 sandwich)

6 Error: 1 wanted a CHICKEN sandwich.

7 Options: :abort, :backtrace, :continue

8

9

0

>> :continue
New value of (CAR SANDWICH)? ’chicken
(CHICKEN ON RYE)

BSTR AL PR PP T RERY, (R 2 HOE Y i L& A XA v gtk , w4 A
&t ignore—errors 7% . WA EMSEE " A HRIRLE progn BURAE—FF, (HEZLE
RALLFES, ANEAASEHE, PATEASHITHIN . U2 g, ignore-errors
RIEASHBEIRPIWAME: nil PR RIPPIRD

BGIKUL, WERAERA IR, URAE A P R — DRIAI,  (EARAEE A R S A
EAG IR AT, AR DU
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(defun user—-input (prompt)
(format t prompt)
(let ((str (read-line)))
(or (ignore—errors (read-from-string str))

nil)))

Ol = W DN —

A AN B B RN, XA EDOR [P il

> (user—input “Please type an expression”)
Please type an expression> #%@#+!!
NIL

T

(] BARARAER AR ENX A3, IR LUBSE and LUK or FAbRR I S A 1T 5% 18 11
28, 5 or M and AL,

[2] F:4% Common Lisp SEHL, UIATALER AT, SAETRIERFFITITENRN 4 7.

0 comments 0 Stars
! Leave a message...
Discussion Community &

No one has commented yet.
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Chapter 15 7~ f4]: i (Example: Inference)

e POk = T KB Lisp BP0 1o PRI HLA) 1~ H 150 BH I L K (R R P BT R BT T
3, I Lisp BT 48 K Mg e i) ] i 2S #d

X FHP AP S AT 4 it then HUNMHERTYF . X @& DNEMWH] T —
AMAE T2 H MOHEAR E, G e e T Lisp 15— N S50 5 AR .
XA HURE IR 2 540] Lisp 27107

15.1 A 4 (The Aim)

TERXANMFEFH, BATEH P RMEA KRR EE: SR HE, DUAERIEZ S
TANWEZNSHTH LN H)FE . 2FK R Donald & Nancy xR K, ATl UXAES

1 (parent donald nancy)

Fz b, AR 2R LN AT ISR R HEWT AR o JRAT T DUXAE AR 2
JUE

1 (<= head body)

Hr, head & ;4.5 (then-part), body & W57 (ifpart). 7E head Fl body H
AL LA o) 5 R T A ook oA i o i DA T AN R -

1 (<= (child ?x ?y) (parent ?y ?x))

Fon: MRy & xWERK, B4 xeyiET; BEAHu, TN CLEIES (parent v
x) RIUEA (child x v) FIFTRRNIIEESE,

TR body #5r (if-part) 5 MR IZRIREN, HP 8 and, or Al not 253
BRAE . PrRARIRATREERIE "R o2 y K, JFH x 25, Ha xi2y SR X
FERIREN, BATRTLLS .

1 (<= (father ?x ?y) (and (parent ?x ?y) (male ?x)))

— LU AT BE A LE R B AR R RS, b, BRATE SR T UEW]
(child x y) HUEFSE. WORILATE SCan R

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch15—cn.htm 1 1/10
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1 (<= (daughter ?x ?y) (and (child ?x ?y) (female ?x)))

SRIGAEFHEKAIEY] (daughter x v) AIRESEREFAAE B — DN EUEY] (child x y) o

FIE AR AT AT R AR R, HEE R A R T R O, XA
IR FR Ay I ) B4 (backward-chaining). 2 T PAUE 2 In] (backward) +2& R b ix —28 e
Je % 18 head ¥4y, 1XH&ly TAEGREEIEN] body HB4 2 Hik & MRS A5 /. >
(chaining) >R T M2 MR A OC 2R, N FRATTAREEIE B (1) 9 25 B BAT T 2 g A4 e — A
R U S AR —ER). A

15.2 JL{ii (Matching)

AT I BAT A PR EORAHE L E RA S B AT S [ 4% (back-chaining) F2/77,  1XA4™ BRI %L
HEWS LRI ML SR R MSIR, EamEAS R R ER 2 & ol MEPT IR, 45
B, sk ox Moy AR, WA FHIAFIR:

1 (p ?x ?2y ¢ ?x)
2 (p a bc a)

Mox = a H 2y = b BUCES, T FHEIPANIIZE:

1 (p ?2x b ?y a)
2 (p 2y b ¢ a)

M ox = 2y = ¢ BULEC.

BATEH—A match BREL, EHEAZPIERR, WX P RREREDTHD, DR [Al—ANOCER 1) 3R
(assoc-list)K w7~ AT T2 2 faf VT L) «

(defun match (x y &optional binds)

1
9 (cond
3 ((eql x y) (values binds t))
A ((assoc x binds) (match (binding x binds) y binds))
5 ((assoc y binds) (match x (binding y binds) binds))
6 ((var? x) (values (cons (cons x y) binds) t))
7 ((var? y) (values (cons (cons y x) binds) t))
(t
g (when (and (consp x) (consp y))
10 (multiple-value-bind (b2 yes)
11 (match (car x) (car y) binds)
12 (and yves (match (cdr x) (cdr v) b2)))))))
13

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch15—cn.htm 1 2/10
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14 (defun var? (x)

15 (and (symbolp x)

16 (eql (char (symbol-name x) 0) #\?)))
17

18 (defun binding (x binds)

19 (let ((b (assoc x binds)))

20 (if b

21 (or (binding (cdr b) binds)

22 (cdr b)))))

& 15.1: ULAC R £

1 > (match "(p abeca)  (p ?x ?2y c ?2x))
2 ((?Y . B) (?X . A))

3 T

4 > (match "(p ?2x b 2?2y a) " (p 2y b c a))
5 0 ((2y . 0 (X . 2Y))

6 T

7 > (match "(abc) (aaa))

8 NIL

M match REBCE N ITCHEM LR E S HINKE, B30 binds ZECHMED AR RE, X
HERE (bindings). WIAREINVLHL, match BRECRFIARAIFE; HM, &FE il o 2R
AT I VLA o 7 A0 E , FATTHY match BREUIA gethash R BUIFEIR [F]5 —
AMEKER W L AC BT -

1 > (match " (p ?x) ~ (p ?x))
2 NIL
3 T

IR match pRER _EIRRFRRE] nil A1 e, RUIE —DNEA T AEIE K IILAC.  Rif
F R SORHEIR match S22 W TAER:

W x 1y 7F eql ARSI A EAIVCHES; 750,

W xE— N egbemd s, SRRy, B eIt &,

Wy E— A egbeEmd s, JHFHY IR x, B efIULie; &,

W x g — MR E AR, WAENIVCE, I Hoh x @ —ANghe; fHl,

W y ARG AR, WAENICE, JFHh y @ —Aghe; i,

WER x Fy #2& cons », FHHEANI car IEEE, B2 A0 ik cdr LR, B4
EATUERC

S o

N AT, F R U] L BN O
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1 > (match " (p ?2v b ?x d (?z ?z))

2 "(p a?w c? (e e))

3 "((2v .oa) (Pw . b))

g (27 . E) (Y . D) (X . ©) (?2V . A) (?W . B))
T

match PRECEIE A binding BREUE —NIRESIR T T HAR (WERATIIEE) Procikim
{Ho XAPRBCLAUEIL TN, BN IXFERIRE OO “VE A SN RE SR, AR AR
JURRIBEOCHREIE M. ox ATRERRE RS (0x . 2y) M 2y . a) AR

1 > (match ~ (?x a) ~ (?y ?y))
2 (v . A) (X . ?Y))
3 T

JGULHEE ?2x A1 2y, SRJRIULHAC 2y M a, FATAEEREE ox £ a o

15.3 |1 % 77 1f] (Answering Queries)

TN TIE MM )5, BA T LUEAER 13— N ERATRE P 2T 4 efm a4
AR E AR R I RIA S, ARIEFA 4 B S SRR e I E R T g8 . tln, 3K
AN XA g5

1 (parent donald nancy)

NG A TR ERE PP B

1 (parent ?x ?y)

B IR R XA RIA

1 (((?x . donald) (?y . nancy)))

EEFERNMAEG =D PIEEANRIEA N EIW 77k 2x & donald JFH. 2y /& nancy

FEIEAE H bR b, AICEAT T DR —DUCECR AL B o2 R SR
) BefCi:

1 (defvar *rules* (make—hash—table))
2
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3
4 (defmacro <- (con &optional ant)
5 " (length (push (cons (cdr ’,con) ', ant)

(gethash (car ', con) *rules*))))

4 15.2 5 SCRELN

FRIUPRE e 0035 T — UL *rulesx MM AR, T LET (head) )BT A X NG R 3K
EFECI R T BATICIE AL A I b AR R BRI o BLARFRATT T AL ST A7 A 1 R
JBRAE 73 B PR R RTEBR BRI, (E 2 W AOXFEA, 2 AT ZAE W AR N e A3 AN A
B D HIRBEATILRC o

BAVG AL 7] —AN %2 < oo SCFSK (facts) RN (rules). — NS9Ok R R — A
body B4 BRI o TXFIFAT DR e SCORFF— 3800 — AR VR B AR v] LAd it i B
body 4y HKAUEM head #5y, Fr LA AT body 73 IR 5 R A VR AN 75 B2 I I B AT A A<
PERUE] head #4) . X HLAT AN 4511~

> ({~ (parent donald nancy))

1

> (<= (child ?x ?y) (parent ?y ?x))
1

B~ W DN —

P < RIS IR R A AR s ] Tength pREOREEE push REAEIRAT T
A BITGUZ A 1R— KHER [P .

N FRAT I HE VSR P e RO 2 AR -

1 (defun prove (expr &optional binds)

2 (case (car expr)

3 (and (prove—and (reverse (cdr expr)) binds))

4 (or (prove-or (cdr expr) binds))

5 (not (prove—not (cadr expr) binds))

6 (t (prove-simple (car expr) (cdr expr) binds))))
7

8 (defun prove-simple (pred args binds)

9 (mapcan # (lambda (r)

10 (multiple-value-bind (b2 yes)

11 (match args (car r)
12 binds)

13 (when vyves

14 (if (cdr r)

15 (prove (cdr r) b2)

16 (list b2)))))

17 (mapcar #’ change-vars

18 (gethash pred #*rules%*))))

19

20 (defun change-vars (r)
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21 (sublis (mapcar # (lambda (v) (cons v (gensym “?7)))
22 (vars—in 1))
23 r))
24
25 (defun vars—in (expr)
26 (if (atom expr)
27 (if (var? expr) (list expr))
28 (union (vars—in (car expr))
29 (vars—in (cdr expr)))))
K 15.3: i,

AR prove BREUEHEIRIH T AL . B —ARIEUF— AN ATIE 0 e 51K AE
NZH . WRKIEAAS BHEAE, B prove-simple REL, FIF TR U I EEHE
(chaining) (A& FE XA BRECE = A2 10 IXAN BRI A BT S A P = U, 2230t
TE— AN head #053 F°e RRELIE B I FSEAULRC . % T8/ —ANUEECH) head A HIULHC
B A FR B B4R 52 4 body ERIH prove o Kt prove RV T T A 48 5E S 4 mapcan UL
IR A

> (prove-simple ’parent ’(donald nancy) nil)

(NIL)

> (prove-simple 'child ~ (?x ?y) nil)

(((#:26 . NANCY) (#:25 . DONALD) (2Y . #:25) (2X . #:26)))

B~ W DN —

CL_E AN IR ME R A — R 5 vk mT DAE BRI )@ . (AN RIBIE B R B nil. ) 26
— AR T AR, B AR AE TSR s ox R oy B (TRlED) dfa
%l nancy 1 donald .

NE i — ), IR AMRLF R Sk 213 52 tH IR Ao DA BRATTH ek 25X 1 XUk oK
IR, B on] DA E A I — A s 2

A IR B AE B ABLE gensyms & B AR ? WK IATF] SAE H &G A2 & 1,
PATT T LR G AN FUA B S AR R AR 1o T SRFRAT T ST P 4 D)«
1 (<= (child ?x ?2y) (parent ?y ?x))

3 (<= (daughter ?y ?x) (and (child ?y ?x) (female ?y)))

AMNEEE R RS s TR x Ay, ARy 2 x R, W x 2y T
””*%)”'JE XT?FEHEI’J Ay, Wy 2 x M I H y 24, Wy & x il 1
AR AR, AR Z AR SC R A 1, B P AR RN T AR R A2 O AR AT

R BAME I prs (R, e PR A1 U )y SN R BEATIZEY] a 22 b
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& JL”, DLECRS MU head # I 2k a GRE R oy , K5 b FhE B ?x. FATICIL
FIXAE IR ILRC S — 4 MU ) head #i77 -

> (match ~(child ?y ?x)
" (child ?x ?y)
"((?2y . oa) (?x . b)))

S W DN

NIL

h T PRAUE— 25 R A 1 R RN th % 25 TR G &R, FRATTH gensyms KA FI

MR A AR . XA change—vars BB H K. —A gensym ANu] RELE 5 — AN R
VEAAS T I AER R R ] DU s VAR, BAT 1200 By 1 s I — N R B B ph e i ]
RetE, BT LAAE  SCRMEF — AN IS A 24 A chabge—vars BRI%R.

PUAE FR) 1 58 SCH DAIERI R 2R RIE X RIpR BT o 1 Tl A2 7 210 pR AL

1 (defun prove—and (clauses binds)

2 (if (null clauses)

3 (l1ist binds)

4 (mapcan #’ (lambda (b)

5 (prove (car clauses) b))
6 (prove—and (cdr clauses) binds))))
7

8 (defun prove-or (clauses binds)

9 (mapcan # (lambda (c) (prove c¢ binds))
10 clauses))

11

12 (defun prove-not (clause binds)

13 (unless (prove clause binds)

14 (list binds)))

K 15.4 2 iE#:1E 7T (Logical operators)

BAE—A> or B not RIATURARF TR BAE or I, FRATHREAE or Z MR RIE
RENYRE o E not B, 2 HACUAE not BARIERFE none I, IRFEPYFTIZEE .

prove*and.Qﬁ%ﬁ*ﬁﬁﬁ§§ﬂ<*gfio ?Z@%fgl fiﬂggg, @ZﬁﬁiiﬁﬁE@i%iiiﬁﬁﬁi%izH@%i**4\§¥ﬁ§
KUF S — AN ERE X XK T and HIRE A DA R I3 KB . BrRAEH prove o
[¥) prove—and PREFEITH e

PHEBATE T ADATLL ARy, EEARIRALS o BIUEEHT prove-and MR[BH4EE
SN NI, eI AT AR U AT N R 2% . iAok B AT
i bRt A HX AN

(defmacro with—answer (query &body body)

! (let ((binds (gensym)))

2
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" (dolist (,binds (prove ', query))
(let , (mapcar # (lambda (v)
" (,v (binding ', v ,binds)))
(vars—in query))

N O O1 v» W

, @body))))

15.5 /) [fii %% (Interface macro)

BES A query  (ABESRMED FEETRIEXM I body 1EASEL 48 query FrAE R 5F
—H{IE MERZ query HOW W AR &, FFEUHE body .

> (with-answer (parent ?x ?y)

(format t “"A is the parent of "A. %" ?x ?y))
DONALD is the parent of NANCY.
NIL

S W DN —

XA BTN MECT AT IRE I TAE, RN BAERE B A prove 246 T — MEFER T
e MR ZREIT G DL

(with—answer (p ?x ?y)
(f 2x ?y))

(dolist (#:gl (prove ~(p ?x ?y)))
(let ((?x (binding ~?x #:g1))
(?y (binding 2?2y #:g1)))
(f 2x ?2y)))

© 00 3O U1 = W DN+

¥ 15.6: with-answer i H 11 Ji£ JT 2
TR E AN

1 (<= (parent donald nancy))

2 (<= (parent donald debbie))

3 (<~ (male donald))

4 (<~ (father ?x ?y) (and (parent ?x ?y) (male ?x)))
5 (<= (= ?2x ?y))

6 (<~ (sibling ?x ?y) (and (parent ?z ?x)

7 (parent ?z ?y)

8 (not (= ?2x ?y))))

9
10
11
12 | > (with—answer (father ?x ?y)
13 (format t “"A is the father of "A. %" ?x ?y))
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14 DONALD is the father of DEBBIE.
15 DONALD is the father of NANCY.

16 NIL
17 | > (with-answer (sibling ?x ?y))
18 (format t “"A is the sibling of "A. %" ?x ?y))

19 | DEBBLE is the sibling of NANCY.
20 | NANCY is the sibling of DEBBIE.
21 | NIL

Kl 15.7: 1l O FE P

15.4 771 (Analysis)

A L%, BAMEX 2RSS, R BRI RSB . 8L,
EHRCERARR 22 AKX E R SR T MRy . IR ILIX MR MAE %R 1
G PEA o

X B — AR IR . FEAR I AR AR AT B B AN %2 < Al with-answer , 88
AP AR AT A 2 B T AR B R T (AE 10.7 511 avg A LU SIIX ok 8 ) 4
TE) H e BUAR Y e s i), RATALEIZAT IS prove Ml prove-and IXAE ) R HOK AR
FERIA 0, A FAH Y. (1 R Z R I8 S A AR o 1 —ANRE I s SCIR) I fige s A3 Rk X
AT AT A BRI R A LW e e ? X RIRERE R0 < R T A [ eR ok
AT HEREIFH with-answer o

W R EERMNCE S XAMETFERE L, AR R K T = ff. MEE X
PR K525 7 LG On Lisp 583 Paradigms of Artificial Intelligence Programming , iX
PHAS A — LA X XUk 5 R 7 R o

0 comments . 0Stars

Leave a message...

Discussion Community

)

No one has commented yet.
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Chapter 16 /~f9]: ‘L j% HTML (Example: Generating
HTML)

ARFE Y H FRAE T8 0 HTML A2 sy —— XA rT BA H 8 Al — RV Bl S
KRBT B T 485 Lisp iR 24, A& — AN BRI L gwfe
(bottom-up programming) FIf . FRATLA—LE38 H HTML SEH s 20 /E  ITFah, 4k
LIRS T 1A TE S, M ST M 2 53X AN AE s o

16.1 & LA bridiE = (HTML)

HTML (HyperText Markup Language, HXXCAMRICTE ) M TAEM I, £—MfEH. 5
FHES o AT RE S ERE A

U RASE T P9 30 B 8 B 00 P O, ) s e A iR 25 s AR B HTMIL S, IR e AT s
RA B B B HTML SCAFRR O SRR 2 Me2s (tag) » IXEEAREEA 2 - A8 43 I
IUEERE

<center>

<h2>Your Fortune</h2>

</center>

<br><br>

Welcome to the home page of the Fortune Cookie
Institute. FCI is a non-profit institution

dedicated to the development of more realistic

fortunes. Here are some examples of fortunes

that fall within our guidelines:

<ol>

<li>Your nostril hairs will grow longer.

<li>You will never learn how to dress properly.

<li>Your car will be stolen.

<li>You will gain weight.

</ol>

Click <a href="research.html'">here</a> to learn

more about our ongoing research projects.

K] 16.1 — 4 HTML 314+
K 16.1 251 T — /NP HTML S04, 18] 16.2 7R 73X HTML SCAEZE 3 Vo 28 5L 5 o st
KA AR T

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch16-—cn.htm 1 1/14



121110 Chapter16 HTML Example:Generting HTML) p ANSICom m on Lisp

Your Fortune

Welcome to the home page of the Fortune Cookie Institute. FCI is a non-
profit institution dedicated to the development of more realistic fortunes,
Here are some examples of fortunes that fall within our guidelines:

1. Your nostril hairs will grow longer.

2. You will never learn how to dress properly.
3. Your car will be stolen.

4. You will gain weight.

Click here to learn more about our ongoing research projects.

K 16.2 — AW 1

ERAE AT Z RSO BE s ok, X = A5 G I SO 2.
HTML FIRRZE 53 A PRl — o2 B RO 1 H B -

{tag>...</tag>

B AR E B 5t (environment) [WFF4R, 1158 ANFRAEFR & A X PG 5 10 &5
Wo  IXPRRZER) M T2 <h2> o PIATHE <h2> R </h2> WREISOA, A2 AT L3
(LINDEEPNINE SIS T

A LE OB B R 04 BT S 5 HIR K <o1> #52% (ol U ordered list,

AP, 2RI <center> br%E, MAKBIEHERM <a> #32& (a 40K anchor, i
B e

W <a> 1 </a> WHISCAHUEHE A (hypertext) . fj(%é&&(]”*%ﬁj:, A 2= A

N 'L[L'/_‘\_F'-'A Y » ZEA‘LJ:

W ”P%%@E%@Jﬁ*/l\ﬁﬁ FERRES a Z )G ER4Y TETT%E%%EZ '5$HT, {XJ”*%&E‘?Q@E%
BIIALE

—MM&

<a href="foo.html”>

RREMIARES, WARIR T —ANE % —A HTML SCmdstss, iz A4S HTML SO Y 1
TR SO AR o 2 e X AN BRI, B8R SR BOF oK foo. html XA
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IR, BERIEAS AR ) AH F] SO N HTML SCfF, SEBs b, —NMEERCRT LI 1) |
R A (R AT — A S

AR Y BLIARREA S, o — bR BAT 4 RbRic.  7EIR 16.1 BAT— LUIXFEAObR
25, AR QAT <br> #5358 (br AAGK break , WifT) , LARAESIEENG 5
B ASE IR I <1i> Ar2% (i AU listitem , BRI

HTML iGN HAB I FREZS, (Hig2 REEH B2, AU EZER 161 BT .

16.2 HTML 52 H p5 4 (HT ML Utilities)

(defmacro as (tag content)
“(format t "<"(TAT)>TA</T("AT)>"
’,tag ,content ’,tag))

(defmacro with (tag &rest body)
“(progn
(format t "“&<"("A7)>"Y" ’,tag)
,@body
(format t ""&</"(TAT)>7Y%" ?,tag)))

(defun brs (&optional (n 1))
(fresh-line)
(dotimes (i n)
(princ "<br>"))
(terpri))

K 16.3 Fr % A= il R

ARAT L 24 f HTML B9 RE . B 16.3 5 T = IEARN . AFrSrpi. irfE
B FEASE AT B Y & 3£ B #standard—-output 5 B DU B 40 @ XN &, B e
Ir) 2l — AN S

% as Mlwith #HTAEAREZ A AL Hd as 82— ANFRHR, IR ESTEIER A
PRAEZ [

1 | > (as center “The Missing Lambda”)
2 {center>The Missing Lambda</center>
3 NIL

with WHEZ— MG 4E (body of code) , JE¥ e UE LE P NFREE 2 A :

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch16-—cn.htm 1
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1
2 > (with center
3 (princ “The Unbalanced Parenthesis”))
4 | <center>
5 | The Unbalanced Parenthesis
6 | <{/center>
NIL

PIASZAAET T G Rtk e, eI S NS FRHARZE . HTML IR AR
R NFIG NG, (HRAENTHFEZ A0 HTML SXEd, NP RERIFRE T
gLk,

BRI ZHh,  as WA TR BT S AR BCAE[R] 47, 1 wi th JUPRERR ST A BE A R AT
B. O & REATRUAG, DA DRGNS8 T T aa . D DA RS TARARE N
Tibk HTML SR a3k, S2bs b, BREEZ A28 L F AN T ) s 5 2.

K 16.3 i EE MR brs HIF8IEZ SO, ERZA AT, XABIREH AT LA
o H A

(defun html-file (base)
(format nil "“("A~) .html" base))

(defmacro page (name title &rest body)
(let ((ti (gensym)))

‘(with-open-file (*standard-output*
(html-file ,name)
rdirection :output
:if-exists :supersede)

(let ((,ti ,title))
(as title ,ti)
(with center
(as h2 (string-upcase ,ti)))
(brs 3)
,@body))))

16.4 HTML 3144 i o 72

Kl 16.4 & H AN HTML SCHIBIRE . 2H— R EBUR s 45 € 1 F7S (symbol) iR [H]—
N s FE AL A, XA BT BE 2R Bl 18] FE AR B SO B AR
(path) . HEIRW, XAREL TR hinl SEEEENBS /54 M A,

% page TUTTAERIEA VLI, ERSEIA with-open—file IRAHEBL: body HIKIAX SH K
i, RMEMEERE «standard-outputs FTEPE MM, &S NFBIA N HTML SCF
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.

6.7 /N1 RN T W Is I LS — MR AR B . AE 113 U, FRATIAE 1et AN
Bt sprint-basex PEN 16 o XK, W Ff *standard—outputs Fl—Hg [ HTML 34
Pmgh e, HERAE page IMEREUAN A as 803 princ , FriHst S #EIER] HTML 3¢
5.,

page ZZ MM EETIEFTED title , #EFIED body H4r M

R A T A
1 (page 'paren “The Unbalanced Parenthesis”
2 (princ “Something in his expression told her...”))

47— AN paren. hinl (ISCHE COPEZ T hinl—File BACERD o SCEEF PRI

{title>The Unbalanced Parenthesis</title>
{center>

<h2>THE UNBALANCED PARENTHESIS</h2>
{/center>

<br><br><br>

Something in his expression told her...

BT title ApZELIAN, L ERIHIAIFTE HTML AR SSAERTN O R BE T <title> b8
AL AR TR B IREM TN, e BoRER s e 0, AR bR 8.
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(defmacro with-link (dest &rest body)
‘(progn
(format t "<a href=\""A\">" (html-file ,dest))
,@body
(princ "</a>")))

(defun link-item (dest text)
(princ "<1i>")
(with-link dest
(princ text)))

(defun button (dest text)
(princ "[ ")
(with-link dest
(princ text))
(format t " ]1°%4"))

< 16.5 A= o 45 1 9] 75

B 16.5 45 T H T AECEEBR MBI RE . with-Tink Rl with FRAHAL: EARHE 45 ¥ bk
dest , GUEE—AMER HTML SCHFRUBERE . T BE ARG SCAS, BB SRAE body S0P 1)
AR B A H

> (with-link ’capture
(princ “The Captured Variable”))
{a href="capture. html”>The Captured Variable</a>

//</a> ”

B~ W DN =

with-link tHBEHLE link—item 24, XNREEZ —NFRH, FFOIE— s En a1
RN
1 | > (link-item ' bg “Backquote!”)

2 | <li><a href="bq. html”>Backquote!</a>
3 //</a>//

b, button WAFH T with-1link , MIEIE—AM 7 H5 500 1 BERE

1 > (button " help “Help”)
2 [ <a href="help. html”>Help</a> ]
3 NIL
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16.3 £/ 52 H e % (An teration Utility)

FEIX—T, TAVEE T — TS HTML 2B Rl ) TAE, 3290 5k RE ) T4 Fok.
TRl Ress ], SAEABERNE, A ABHENAZME R, A N e XV g S 1 ?
SEbr b, XA, WAHEE.

HWHNEOLR, KRBTSR, W AIHES - SHeIRe, TR %%
TGRS, SERCE, AR SR BT FORIEE . INTASCR, BAEX BLERX AT

A-56 - X I AR AR AR AT RERT, X BRI A ABIFE R R A TERS, w2
RS, XSS IFA MBS TR AR . BRFEEHELZIRES, 4%

H A%

P17 R

(defun map3 (fn 1lst)
(labels ((rec (curr prev next left)
(funcall fn curr prev next)

(when left
(rec (car left)
curr

(cadr left)
(cdr left)))))
(when 1lst
(rec (car 1lst) nil (cadr 1lst) (ecdr 1st)))))

Kl 16.6 X #3477k AR

< 16.6 HLE PR IR & mape B— AR B2 DR EM— D IR NS, X T
e NIIRHBIIREAN IR, EHS N =ASHCRIAIME NS, s A, dii—4u
7, ULJR—AIus.  CABATI —Poosscd /Mo, i nil A, )

1 > (map3 # (lambda (&rest args) (princ args))
2 "(abc d)

3 (A NIL B) B AC) (CBD) (DCNIL)

4

NIL

M mape —#F, map3 SIEIRE] nil AN REIRIEME. FEXREIRENEIAEE 2. £ T
AN E R, IXAPIREE T LEREAS DU ARSI DR R IR - U T RE R

map3 M—AN IR, ZEFRIIANFARE G 3 Z (A 3E AT HELeAb 2
> (map3 # (lambda (¢ p n)
(princ c)

(if n (princ 7 | 7)))
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(a b c d))
AlB|lCI|D

FLE RG] 0K M, (BT R, SRR AL, A
% KA.

16.4 7} % 71 (Generating Pages)

AR UAERSENRE, BNREATERSER/NT, AN AT EESCE
10370, AP RS LU — BRI AR .

RV W UL T UATE RIS AAN R, H22 4 W LRI i) AR U AR

AT ERE NI, EAERE AW, XL AT LU N8R S
Hax, HaP R m &A1 8 (section) T . BEANY (A& — 2545 1) I Citem) 1)
B, oI M AR T

B T DA S R ASh, AR DORAERPRGT P AL E, R IO AR AT ik . JR IR
AE B b, ArERURIRBER M TAERZE (sibling) Ui - EAT S 2501
T e AN TR A BRI, W ASXAN T A AT RN R AN, B A
B RX B U v B Sy, R T kA 2R R A R B R —— R
ETDNT TR: S/S 241 E2 R s TR B ST PRy NN TP (7S S E EINE
e fefi, ARG : XATUNE S RINVBER, %7 BIFPESPTAT I

section item

T TN

contents section item index

SN L

section ltem

16.7 W4 i 1) 45 1)
B 16.7 iz 728 BORE e G IR D0 BT B B ) B R 46 A o
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(defparameter *sections* nil)

(defstruct item
id title text)

(defstruct section
id title items)

(defmacro defitem (id title text)
‘(setf ,id
(make-item :id » id
‘title ,title
‘text  ,text)))

(defmacro defsection (id title &rest items)
‘(setf ,id
(make-section :id ?,id
:title ,title
:items (list ,Q@items))))

(defun defsite (&rest sections)
(setf *sections* sections))

16.8 & L™ W

B 16.8 1085 & UL B il B 2k o REfp ol ZEAL B SO G THUNITY io IXPIRIS BRI
ZRARAAL, AN S AR IR AN, M (2 SO

TSI ER R EE id . ARRA Gd) #HERS (symbol) , FFik LU T A
HI¥: {E defitem fl defsection WIE XHY, ARIRFTSHYE i E B4 B BT EE 5 A4
AR RIS e —FFB 507, ARIRFFIE SR AN IO TZ 4 (base
name) , i, W KIARIRG A foo , IATURSH S foo. html T4,

T RIR [F]I AT it e dke IR N Z A TR 5 I HLAR A AT N T (R e o

BN A E, TR A4S defsection IS E. HIREL, EHFH, AR
HEHINTT AL defsite IS EIRE o
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(defconstant contents "contents")
(defconstant index "index")

(defun gen-contents (&optional (sections *sectionsx))
(page contents contents
(with ol
(dolist (s sections)
(link-item (section-id s) (section-title s))
(brs 2))
(link-item index (string-capitalize index)))))

(defun gen-index (&optional (sections *sectionsx))
(page index index
(with ol
(dolist (i (all-items sections))
(link-item (item-id i) (item-title i))
(brs 2)))))

(defun all-items (sections)
(let ((is nil))
(dolist (s sections)
(dolist (i (section-items s))
(setf is (merge ’list (list i) is #’title<))))

is))

(defun title< (x y)
(string-lessp (item-title x) (item-title y)))

K 16.9 £l R 5 M H 3%

16.9 UM REH TAMRSI M HS. & contents M index #Z T4 A, EA11505
FAE contents TLHIFRB A index ULHIARE; S5—J71H, WA HAB A T HxAM
RE[IXHA T, B4R AT WS AE A iR e i i SO AT 2R 4

PR%L gen—contents Al gen—index EF AL, BEATTERFTHF—> HTML ST, A2 plohr i R i
AR, ANFEMHT &, R TR IR FN .. APFRIEIE all-itens B
B, EI AT B I B RAT DI IR 2, R title< BEUE N HET BB
o TR, B title< BRECN R/INERUK, B DL LUAR R, AL string-
lessp ALBE, MY 208 KNS X5

SEBRFE R 6 B I R B A 2, 28N, BT R RIS R ) A A, L
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ﬁl] //a// %n //the// o
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(defun gen-site ()
(map3 #’gen-section *sectionsx)
(gen-contents)
(gen-index))

(defun gen-section (sect <sect sect>)
(page (section-id sect) (section-title sect)
(with ol
(map3 #’(lambda (item <item item>)
(link-item (item-id item)
(item-title item))
(brs 2)
(gen-item sect item <item item>))
(section-items sect)))
(brs 3)
(gen-move-buttons (if <sect (section-id <sect))
contents
(if sect> (section-id sect>)))))

(defun gen-item (sect item <item item>)
(page (item-id item) (item-title item)
(princ (item-text item))
(brs 3)
(gen-move-buttons (if <item (item-id <item))
(section-id sect)
(if item> (item-id item>)))))

(defun gen-item (sect item <item item>)
(page (item-id item) (item-title item)
(princ (item-text item))
(brs 3)
(gen-move-buttons (if <item (item-id <item))
(section-id sect)
(if item> (item-id item>)))))

(defun gen-move-buttons (back up forward)
(if back (button back "Back"))
(if up (button up "Up"))
(if forward (button forward "Forward")))
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Kl 16.10 A= jle W il 7 R

Kl 16.10 B &R AARIE:  gen—site ANIENTUHILES, FHUH AN I RREL, AR RN
I,

PrAT AR S A A KRGl SR LS I . H AR S A
16.9 A SE e 15 RO 2931 et 22 B R T Y gen—section AN IR BLIHI )

gen—item SEA.

XA R BT LA g R AR E AL EANTRESZ — DX % RIS . AR A L
YERNZHG EITHMN G title WA REPRENZS; EATHLLAM gen-move-buttons fE
Feiu, Hd gen-move-buttons SR AL A MR HREL . FRIA bl A R Bt e A e
HXCE (parent) X% B3l e ETE T R EUARI 5 : gen—section f
BAPANE, FIRP BRSSO, 1T gen—1 tem B R IO DB B2 BRIV () SCAS
LI

TS AR S A T goE . LElnidd, R HTML ARZEAT 0 A7t 2 58 A L o
TR SCAS 4 SR A W L e A R P R A ko

B 16.11 s 1 el T T SC— M T AR5, B RIS Fortune 1f
T EBHE R

(defitem des "Fortune Cookies: Dessert or Fraud?" "...")
(defitem case "The Case for Pessimism" "...")
(defsection position "Position Papers" des case)
(defitem luck "Distribution of Bad Luck" "...")

(defitem haz "Health Hazards of Optimism" "...")
(defsection abstract "Research Abstracts" luck haz)

(defsite position abstract)

16.11 — ST ) oy
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0 comments 0 Stars
. Leave a message...
Discussion Community ol

7

No one has commented yet.
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Chapter 17 /=#|: X% (Example: Objects)

TEATEH, TATPEAE A Lisp KSEIMBATH DRI M RE T — DNIXFEFIRRTFRA IR
T (embedded language). ik A —NH R0 S5 2 Lisp BU& — A 4afEmEl+. AR
YEA—A Lisp ML A&, 7R T 1 N S50 nf LL2 BARHTE Lisp ZEA S
A

17.1 4% 7% (Inheritance)
11.10 /N1 R 0 H ek 55 W B R I 22 7
TE AL IS AL L,

1. X% H M,
2. FFRIVE A,
3. HNHA kK & vk 5 v

MART, FATANIE CLOS i FH A FH pR B . (HAEASEE AT T 5 — kIR N % R 458
(minimal object system)/&>X% R, A E— A5 CLOS ILEIT R G, I AFRAT PRl v &
FRIBATY

f£ Lisp HL, A CABGLVF LA IERE G Ik, o mTRER I M Ay RRACE NS
%, IR R WA R I 5 HAdAr . 35 BT LU gethash SRAFHUEE—AN @ k-

1 (gethash ’color obj)

HIF BB S 5, AT n] LURS pR A0 IR MEORAFIEE R . IR R BRAT IR T LIAT Uik
TR — AR E I 5%, I funcall — FIGA R I [A 4 8 1k

1 (funcall (gethash "move obj) obj 10)

BT AR F, 52 30— Smalltalk XS (197 BAL S8 EA

1 (defun tell (obj message &rest args)
2 (apply (gethash message obj) obj args))

PTUAR S s XSS obj 5 10 §Az, FefiTal DL :

1 (tell obj 'move 10)
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F5¢ b, gl Lisp M-SR JUBZ 4R A . JATTRT BB 3 AN TR ) gethash K58
Pl A, W 171 IAEDUHEIE 8 4740, BATIWIEA T Il A3 R FE i =
NICH

(defun rget (prop obj)
(multiple-value-bind (val in) (gethash prop obj)
(if in
(values val in)
(let ((par (gethash :parent obj)))
(and par (rget prop par))))))

(defun tell (obj message &rest args)
(apply (rget message obj) obj args))

© 00 3O O = W DN —

K 17.1: k7K
I FRATH XA AR 61 FRATAVE NS, — s DT

> (setf circle—class (make—hash—table)
our—circle (make—hash-table)
(gethash :parent our-circle) circle—-class
(gethash ’radius our-circle) 2)

Ol = W DN —

circle—class MESFFHENMA AT area k. oM NS MK
B, EZSHOERIR GG T B S

> (setf (gethash ’area circle-class)
# (lambda (x)
(* pi (expt (rget ’'radius x) 2))))
#<Interpreted-Function BF1EF6>

PUHE R BA TR our—circle MBI, SRR MSEPTE AWK BATEH] reet
R —ANEME, H tell SR —A 077

> (rget ’radius our-circle)
2

T

> (tell our—circle "area)
12.566370614359173

O B O DO =

FERADHR S IXAN R 200, fEAF FRAAEIAML T4 AUE 8 4740HY, AT
2609 IHA. 5 CLOS 1) Lisp ARl — M AT SR 5 o FA e B4 S aX A4 11 ? [,
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ZH TR, kAT ] 8 AT AR S HIL I 7] % S G B o

R — DA, EARGMEN A BIET. ZMMYUE, Lisp Ak — ANl x5
s T, R, EWEHNES . A EME, AR AR R e —
o

17.2 % T 4% 7% (Multiple Inheritance)

B H AT EBATAT YRR — — ARG UAT A HEAT AT LB AL parent J&
VEAR BN FNRAKERAT Z AR, IFFFE L rget , WK 17.2 Fros,

SATHRARITEDL N, ABATE NI RO m e, JATH 23 3 A LA
B WA RA G B BA T E R RAT OGS, BAMIASE, M. A7
ZHK, WAV EHATIRHE R, HBEATH AR S e e AN, A2 i
R 28 T o BATASE R IR BB R RIXANE . AT AR, Fdi T AT
WK 7.3 ProsERHAFAE:  alS¥T b Ao, MARATHARE d 7 9he. — MR (B
HEPLE) NSRS a, b, d, e, do MUCRLATBZ BRI d 5 ¢ #AMWE, &K
MISPAGAAAE d FH, TARAFAE ¢ MH. BBk 7REE b AP AU 8s 1
[ Js

WURTRATTAR SIS i (R A AR MRS, FRATANAZAER B H 7 PVAT, A&z % XM
OUN, RSt a, b, o, d o HETRMTUNAT PR UEE 2L ST 7PN 7 d5 fi FRL 1K
J7 15 AR S AR S e HE e A e r AL 2036 . W traverse JTG, 2
Ry — AR IR BEAR S8 D il B K B8R o an AT — DR R LA, W3
MR HERICER . RN A5 LIRS, RAlT453k43 kil CLOS & X1
Posegmi.  OMBRER T5&Ja— MW B4, R4 183 mrfiid 5k, MN=. >
Common Lisp p&i#l delete-duplicates & SMEAER 1, B DAFRAT R B/ R BEDL e (1) 2
fih W, AT SARNEM IR . — BARERIVLAETER, reet MR T2
W JE R — DTS I B

AT Lol S HANR VLR, 28BN ZE TR, RIEA4
T H [H

> (setf scoundrel (make—hash-table)
patriot (make—hash-table)
patriotic—scoundrel (make—hash-table)
(gethash ’serves scoundrel) ’self
(gethash ’serves patriot) ' country
(gethash :parents patriotic—scoundrel)

(l1ist scoundrel patriot))

(#<Hash-Table C41C7E> #<Hash-Table C41F0E>)

> (rget ’serves patriotic—scoundrel)

SELF

T
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HRT A AT — A s KRR, AEARIL TR HARR . 7E—A Lisp R 1A= v Ji S0 25—
Bt BATREX AT HESLSE R AT I I 2R 04

17.3 & X 4% (Defining Objects)

B AN EATHEICE RS DRGNS R AL BA TR R G A AR )y
XA EAE I AE . R R EOR A 5, PR RES — D Bl G —
AXGIHEE AR AT AR R AN MIETL R AR, ARG AT
iy 2k AR PEEUAN, e A R B s .

WRBATEAET PR RANER, A EAEE W E B IE ], AT R ST )
AT REYE . FATTI SRS 22— DN ORAE T A AR AE I 5, T JCRART I 2 FE e A S
B, FOE A P 2 i RN G AR e R . XA A Y o, (Hi AL
HOE AR MI A etk mir 2, ATSA T2 A XA S BA TR P 1) R 3 1
AT s AT ISR AE 2 I E (P A E e B A IS A

K174 W5 THAR . N 2R *objs* &t — MU FTAE MIT 2 IMFIER. REL
parents HUHH—/MRTR LK MHXH (setf parents) AMUFLE—MRZIIAE, i
make-precedence R P IEEAT T ZAZ BN ML HIIK . KEF|R S ZH—H, H
precedence it

P IAEA R A make-hash-table SKRAIEXTS, WH obj KEUX, obj —P5gpifilat—
A G e LA BAMEEE LT rget KAHERAAILILHI R IIUF4b

(defvar *objs* nil)

1

2 . .

3 (defun parents (obj) (gethash :parents obj))

4

5 (defun (setf parents) (val obj)

6 (progl (setf (gethash :parents obj) val)

7 (make—-precedence obj)))

8 .

9 (defun make-precedence (obj)

10 (setf (gethash :preclist obj) (precedence obj))
11 (dolist (x *objs*)

19 (if (member obj (gethash :preclist x))

13 (setf (gethash :preclist x) (precedence x)))))
14

15 (defun obj (&rest parents)
(let ((obj (make-hash-table)))

16 ) )

17 (push obj *objs*)

18 (setf (parents obj) parents)

19 obj))

20 )

91 (defun rget (prop obj)

99 (dolist (c (gethash :preclist obj))
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23 (multiple-value-bind (val in) (gethash prop c)
24 (if in (return (values val in))))))

Kl 17.4. B3 %

17.4 K 5157 (Functional Syntax)

Ty LA ) R TR T R R R tell ARSHEICIE M ALELAKE, XA 51 7E
S =R A I, TR AR BT RE e AN 15 7T LUG— 8 Lisp 15> R OISR [ 12

1 (tell (tell obj ’find-owner) ’find—owner)

FATaT AL 17.5 e SCHY defprop 7%, JH IR AT BR 20 Ja 1 44 FRORASE Jli X v
tell ke HIEFNESH meth? AEIE, BILEIEM N IE. AR R PEIL R,

M H rget FrifmIfE 2 HEGR M. — BIRATE LT @A A 5 1 4 7,

1 (defmacro defprop (name &optional meth?)
2 “(progn

3 (defun , name (obj &rest args)

4 , (if meth?

5 " (run—methods obj ', name args)
6 " (rget ', name obj)))

7 (defun (setf ,name) (val obj)

8 (setf (gethash ’,name obj) val))))
9

10 (defun run—methods (obj name args)

11 (let ((meth (rget name obj)))

12 (if meth

13 (apply meth obj args)

14 (error “No “A method for “A.” name obj))))

K 17.5: o8 FUiE L

1 (defprop find-owner t)

FeAT Tl T LAAE R B0 LS TR, U3RAT] AR e AR 2 PR 21 Lisp AR -

1 (find-owner (find—owner obj))

FATIHTAT— DB AR RE L ] SR G 5 & T
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1 > (progn

2 (setf scoundrel (obj)

3 patriot (obj)

4 patriotic—scoundrel (obj scoundrel patriot))
o (defprop serves)

6 (setf (serves scoundrel) ’self

7 (serves patriot) ' country)

8 (serves patriotic—scoundrel))

9 | SELF

10 T

17.5 & X J7 12 (Defining Methods)
FIHBA AL, FATHE HROR IR R PR L — T

(defprop area t)
(setf circle—-class (obj))

(setf (area circle—class)
# (lambda (c) (x pi (expt (radius c¢) 2))))

S O = W DN =

(defmacro defmeth (name obj parms &rest body)
(let ((gobj (gensym)))
“(let ((,gobj ,obj))
(setf (gethash ', name , gobj)
(labels ((next () (get—next ,gobj ', name)))
# (lambda , parms , @body))))))

(defun get—-next (obj name)
(some # (lambda (x) (gethash name x))
(cdr (gethash :preclist obj))))

S O 00 1O O = WD+~

—_

17.6 & X715
FE—NJE R, AT PUEIL A XIS cpreclist ) cdr SRAFUINE call-next-method J7

IR . PrDAZSBIORE, 35 BT VAR E SO MRFR I IRE ,  IX AR AR IR (9] T AR 1 1 R
HETH AN AP, BATTRT LA

(setf grumpt—circle (obj circle-class))
(setf (area grumpt—circle)

# (lambda (c)

(format t “How dare you stereotype me! %”)

Ol v W DN —
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6 (funcall (some # (lambda (x) (gethash ’area x))
(cdr (gethash :preclist c)))

EN|

8 c)))

XH funcall 2 [FET—4 call-next-method A, {EAS..

K 17.6 1) defmeth Z24@ 4t T —AMEHE 0k w SOk, HAER A FA B AR, —
A~ defmeth A S REIF—A setf RIAIK, 1H setf fE—ff labels RIXXHEE LT
next fERBUE FANTIER RS XA RS next-method—p BRL (35 188 1T [#qi: 11.7
fi1 O , AR EATT LR ZR VY, RIRER call-next-method « A BIANDNTTE
Al LUK e X

(defmeth area circle—class (c)
(* pi (expt (radius c¢) 2)))

(defmeth area grumpy-circle (c)
(format t “How dare you stereotype me! %”)
(funcall (next) c))

S O v W DN =

JE 4, R defmeth FE SCHA R T A S5 Tk EAEEH N 2R next 27
e A BN ICHL,

17.6 515 (Instances)

BIHAT A L, BABERA RSN 5 LD . BAMEH] T — DARE RS, Xt

% (object). K P IR GAL A — WIS PUHE HLRE K, (EXARH R . FEVF 20 1H ) X 52 MY
FIH, ARERA 2R R 201 280K, Bl A3l iG o, AT e >4t
GARIORTE TR, BT EO DR GRERR e 4T . T RESaits o8
AL, SUEEADEIRE TN, IF HIR S R R A EA .

BIA7.7 5830 A% inst, RREIESEH] . SeBItG IR S+ (IHER W FRNR
D AR AT AR AT YT IR ENIREATETAETIE *ob jsix
o AERNE L, AR U

1 (setf grumpy-circle (inst circle-class))

TS BAFAIICHINE, MREL rget DL get—next BUERRPNE X, faiXaext
FINSIOKRI o SRAG BRI RIGTEAHe e BATTRT LKA SAGHSAET BedT Tl BAZS
HeMx s, e — Sl U e A, RO,  (setf
parents) ST G X Gl — I
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17.7 #1228 (New Implementation)

A2 H Ar oy LE PSR BGE AR P RS PEAS R . AR R MIT A A, — Lisp
FEFP A 1 ] DU S VR RGP IRAT A A, X BAAEISh o H BT (BT Al e Ay ok 3%
TR G IR BATHEAR TP IRA TP (K 26, UGB F-3RA TP AR e 9% . 723X
AR, B EmERATHRIREF, ] 5 B RS 5

1 (defun inst (parent)

2 (let ((obj (make-hash-table)))

3 (setf (gethash :parents obj) parent)

4 obj))

5

6 (defun rget (prop obj)

7 (let ((prec (gethash :preclist obj)))

8 (if prec

9 (dolist (c prec)

10 (multiple-value-bind (val in) (gethash prop c¢)
11 (if in (return (values val in)))))

12 (multiple-value-bind (val in) (gethash prop obj)
13 (if in

14 (values val in)

15 (rget prop (gethash :parents obj)))))))
16

17 (defun get—-next (obj name)

18 (let ((prec (gethash :preclist obj)))

19 (if prec
20 (some # (lambda (x) (gethash name x))
21 (cdr prec))
22 (get—next (gethash obj :parents) name))))

K 17.7: € X524

XA AR TR T B e SO e PR T RENE . H AT ERATRERE 5 RN B, 45ee X
—ANEME . BUES A SRAIE N, BAIS T EE R, T2 R R,
1174 S B B, AR 2 18 3 A AT T BT 4h 7 (1 e 1k

FESCHTTRSEBLEL, J 5 SEIBAT SRR o — B e — AME LT — DR o
R BATEE) AL, B AL TN ARSI, S5 Sy S b
DI ALK S A ST A 71T RE

7EE 17.8-17.10 [ACAD 2 —ADos BB Bl B 17.8 4G 200 15 5249 5 SC T BT i) 1

TERF o S5 SBIHT I EORE R . BRSO 5 S ) BT =N o B ey B 5 2
PIRAEE, MR 17.8 BRT =AM E Rk T XS ER 1

1 (defmacro parents (v) (svref ,v 0))
2 (defmacro layout (v) (the simple-vector (svref ,v 1)))
3 (defmacro preclist (v) (svref ,v 2))
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Chapter17 Gxam ple:Objcts) p ANSICom m on Lisp

(defmacro class (&optional parents &rest props)
“(class—fn (list , @parents) ', props))

(defun class—fn (parents props)
(let* ((all (union (inherit-props parents) props))
(obj (make-array (+ (length all) 3)
rinitial-element :nil)))
(setf (parents obj) parents
(layout obj) (coerce all ’simple-vector)
(preclist obj) (precedence obj))

obj))

(defun inherit-props (classes)
(delete—duplicates
(mapcan # (lambda (c)
(nconc (coerce (layout c) ' list)
(inherit-props (parents c))))
classes)))

(defun precedence (obj)
(labels ((traverse (x)
(cons x
(mapcan # traverse (parents x)))))
(delete—duplicates (traverse obj))))

(defun inst (parent)
(let ((obj (copy-seq parent)))
(setf (parents obj) parent
(preclist obj) nil)
(fill obj :nil :start 3)
obj))

17.8: M E L. Qg

. parents FEHAIHSEILH, MEARLHE parents B E. E—ME0HE,
parents oy NMIHACKMFIER . fE—DSEFIHE, parents 2@ —PHR—HK,

. layout FEUE—/ M EMEA AR, 5 B IR EEp 1 M IUAS ST R IR 1
11 (layout).

. preclist FEREURIHSEI A, MARLHE preclist M E. B2 —MRINM
AR, S Hfa & —A

DR A IX SR AR AT A2 2, AT T AP TT LA setf SE— NS (2% 106 19

class ZHIREIESN . EZ DS HEERNIEFMIIE, HIEET A EiEA
Fro BRI MRS G BSOS FINAT B AT ETEYS, LTI HEEE
SRR I o

> (setf *print—array* nil

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch17-—cn.htm 1
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gemo—class (class nil area)
circle—class (class (geom—class) radius))
#<Simple-Vector T 5 C6205E>

X HEIRATENEE T geom——class WHRES, HHA—ANEM, area; circle-
class & gemo—class T2, IFRMT —NEM, radius . [1]circle-class Kt

1 > (coerce (layout circle—class) ' list)
2 (AREA RADIUS)

B T IATEE, REWANARK. [2]

class ZZHIE—A class—fn BT, M class—fn T SZBaH) TAE. A inherit-props
KICEEFT A BRI, LB DI, G AN EMCE R n &, JFIE =4 M
“ANFE. (preclist H precedence &, A _F precedence AT ANKA ., ) REF
MIFB BN nil RIFBH AT ARVILA . BRI circle—class [f) area J&YE, Ffl1n]

DA
1 > (svref circle—class
2 (+ (position "area (layout circle-class)) 3))
3 :NIL

i Ja Bl & e AT IR HOR H 2) 73 21X F

A, B inst FREIESLH]. EAFER K, PIOVEER 1S4

> (setf our—circle (inst circle-class))
#<{Simple-Vector T 5 C6464E>

HE inst 5 class—fn 2 A ad s 20, e T ZA2 8. RO —5ek, A
i EE R E E AR AT A B ST DA DUACR M Bevt . Bt AN E it — M e 4]
®, PUSEBIEA I ER IR B S PR e 5 B0 EE RS ARG PR VE 2, TR )3 52
1914 22 B0 FH L EE B 2] BEH W

(declaim (inline lookup (setf lookup)))

(defun rget (prop obj next?)
(let ((prec (preclist obj)))
(if prec
(dolist (¢ (if next? (cdr prec) prec) :nil)
(let ((val (lookup prop c)))
(unless (eq val :nil) (return val))))
(let ((val (lookup prop obj)))
(if (eq val :nil)
(rget prop (parents obj) nil)

— O O 00 O O = WD+~

—_
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12 val)))))

13

14 (defun lookup (prop obj)

15 (let ((off (position prop (layout obj) :test # eq)))
16 (if off (svref obj (+ off 3)) :nil)))

17

18 (defun (setf lookup) (val prop obj)

19 (let ((off (position prop (layout obj) :test # eq)))
20 (if off

21 (setf (svref obj (+ off 3)) val)

22 (error “Can’t set A of "A.” val obj))))

P 17.9: o) 5 SO AFER

PAEBA AT LLBE BT RO 2 0 K sl DL E e Bk 5 e et 1’8 17.9 (1
BB reet BIHIE L. EHRIBIRE B 7.7 B rget AL AR5, 7090
A B 5 5 B

1. BN Ge— AN, BAE AR, HBTRNER—Ax %, Hhamdkn )z
PEAE nil o WRBAKR, KM il
2. HXNG RS, RATEZEAERENE, JERERBIRE A reet .

rget 5 next? A =ANSEMEHERE. MERBETHWRZE nil, rget GV HIBEE
TAE.

BREL Tookup M H R AHMEE SEHT rget BREUH gethash A . EAMEH— NI4T
layout , SREUHERE —NAEHFRIEM . XA&ABWELI—NEA:

1 > (lookup "area circle—class)
2 :NIL

T lookup HJ setf HWEX T, BAIAJLALS circle—class 8 X —A> area Jyyk, @

1 (setf (lookup "area circle-class)
2 # (lambda (c)
3 (* pi (expt (rget 'radius ¢ nil) 2))))

FEIXAFERP L, MUGHT A —#F, BATR X kS — NIk g A7
Bt HURATE AR ICRHAR PR S5 SE 5 (5 10 iy s e B R oK

(declaim (inline run—methods))

1
2
3 (defmacro defprop (name &optional meth?)
4 “(progn

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /ch17-—cn.htm 1 11/14
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5 (defun , name (obj &rest args)

6 , (if meth?

7 " (run—methods obj ', name args)

8 " (rget ', name obj nil)))

9 (defun (setf ,name) (val obj)

10 (setf (lookup ’,name obj) val))))

11

12 (defun run—methods (obj name args)

13 (let ((meth (rget name obj nil)))

14 (if (not (eq meth :nil))

15 (apply meth obj args)

16 (error “No “A method for “A.” name obj))))
17

18 (defmacro defmeth (name obj parms &rest body)

19 (let ((gobj (gensym)))

20 ~(let ((,gobj ,0bj))

21 (defprop , name t)

22 (setf (lookup ', name , gobj)

23 (labels ((next () (rget ,gobj ’,name t)))
24 # (lambda , parms , @body))))))

17.10: W) = 5SCH: AT

K 1710 B8 THMSEIL R B Gl or. XM HRE SR IR B ), EFRE 7 %
DA . %% defprop AFTEEA KA MAENA Llookup MAE gethash « S5EHIAHIA],

EICVFRA T s B TR R 5 T e

1 > (defprop radius)

2 | (SETF RADIUS)

3 > (radius our-circle)

4 :NIL

5 | > (setf (radius our-circle) 2)
6 2

Wi defprop WSE —ANEFNMESHCN BTG, BRI run-nethods HH, FA LW
B A,

A,

BRE defmeth $R4E T —AMERE T HokoE SOk AR H =AEFi s . eiRa

T defprop , EWH lookup MiASE gethash , H'EHAH regt MAE 278 T get-next
(P 177 1) get—next PRIRTG ANk IAERRATEEMRLS reet I INAIANSHP) HL
H. ‘&5 get-next IEFALL, FATREFEEE AN — NSNS E, E— DRI, #iX

BANZHONENE,  rget BT get—next AL E

DUHEBATRT LLIE RS ik e SCHAT IR {5 S 75 b -

1 (defmeth area circle—class (c)
2 (x pi (expt (radius c¢) 2)))
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FEREATT LA E#IAH radius LA reget , BEAFRAME defprop $E @ SU%—A
PREL. ERABRE) defprop B defmeth SEHRL, FRATTW AT LA area SK3k1F our—circle [
[HFR .

1 > (area our—circle)
2 12.566370614359173

17.8 /311 (Analysis)

BANEER T — S BTSRRI SRR IRARE T . RS, E KB
MR MRS B, Bt PRI . 72— NI N R L, RSB LA 38
T L o BATT T BT R A T T AR A S B R 1 9 BRI

FERATIRE B, QUSRS B A TV 2 B ARSI AN I AE R O O 4 % 58 I 31
X IE N DIRSZ Y o 4 it B IR S A R A LR B S o XA R L A A
PRI AP IR BN 5 AT — R . A I SEfi & ikt . HL AN ERAE R
293 (consing). Bi T HIRRIESEBIR R BISh . 2 BRI LY IX N Z 2 a8 ie B 4
Xte AHBATEE A AT OBl AR B S, R BATE B 13.4 TP RSk

FATIR A STE 5 2 Lisp giFE ) — RG] 7o A E MRS ST LoE— Al
T 7o {H Lisp MFFIERZ E WA 32 BRIRAS IR, BEA RS> 5 R AEAR A i
A, B A AR AR A 152 B R RBCAR o

Lisp &4 WAL B8 A Lisp A5 S EL (Lisp gk a8 548 1980 Al LA EH 5 C
ey —FEORIACHE) |, T TV 2 R DA SR AN BOs BG4 5E . 4n[F] Richard
Gabriel fT’5 1],

HAE Lisp #85 I RE R = RS A 2 faf s i AE C X L2 AR RERT. A
R e NERRE, (HW T U S B Lisp 18 A1

1. EAE R GGG S, NI DAAE Lisp BLRMA NS AR s £ Cils B, ¥
XANEFE
2. BRAFROCACOR Y Lisp A6, ANREES G208 AP EARAS 2 i e 2

PRAIRE Y J W 52 56 A B Ak o ABLZ/DAETT I, Lisp A0 URA A A T3 5 K
I TR (P13 %

A EA R BIRE P BAT AR I, EAZ D RRERA CLOS #5784 (B T I fEBAT
VEWIXEAEAR Y call-next-method WHAT TARRIFUFFHFISN) o WRZE KK CLOS L
XA AN 7O ATREF 2 18], A7AEZ A HARIPENE ? =588, IXPTE 1220 2t
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THEM, MARETEZMEL HG, XA W 5B BATR
FEATART R Ay o I [ 0 R (M ORAG 9K, 1K AN 2 CLOS /N B

FAIFE P CLOS MRS, Jrided AR 8 XA TR e 5% 5
SRR R BN R o 10 =3 BA T o TR R R VAR, IXE R Lisp
FIPR AL —AF. AT, —4> CLOS RE %L, m LR EHMEM 24, — i iR 2
AR N TTE, AR EATE SORART NS HRF AL, AT A H AT A 28k
SRR R B o A5 R [0 6 SR R (A3 SR BRI 2% CLOS 28 L iR N 2%,
2 CLOS %25 AE i A Xt G4 fe 2 o

CLOS sk iz — B RENT, H CLOS Bkt Lo B 1 I i) %) G g i LS 2 'S
Lisp HiXAFsl. ARFRG] 72D 71X mle WERIAT L T IH K B IELETY, Ik
AT 0022 — ) A ACRE R S I T I e g A H 2 Lisp Al MEIK) — /N2 —iiE.
—N AR L, Lisp I REMAEAT A2

J A

[1] MNP R /R, #print-arrayx N2YJE nil o AT preclist M —NICHEHS
SEFNA L, L B R 2800 B BB E A 25 3 B AN TE IRAE R

[2] XA E coerced fil—MFIE, N TEFERIAMH A, H T #print-array*
W nil, —NAENHNENIZAS BRH K,

0 comments _ 0Stars

Leave a message...

Discusslon Community

{2

No one has commented yet.
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Appendix A if]i (Debugging)

XA a7 T WK Lisp B, JF4s R T BESS I E R WA iR

I 1 34 (Breakloop)

WARARESKR Lisp ML EAREMIIH, SRETRESH - MERIVE BT, iR A RAL T
RO BR3P REIA AR R R AR RSB, (RIEE E B Dy o
SR AMEERE R, dlET, USRI SRR T

FEP IR, it n] DURAE TRZ PR A ASRAE . AR R W3R L, IRelF RERS 34 i
WHGER, HRZEIEY, FFRELIRRE I RE R R, £ D HEasaE, friadg
R W2t 250 A REN T 7 E0R D2, Frilidw iR A& i
FeIfR BT . 78 R X AMBGE R SEILEL, AT <abort RBIFI T .

1 > (10

2 Error: Division by zero.

3 Options: :abort, :backtrace
4 >> tabort

5 >

FERXSERE LU, SEhr b AR TS

ARAE PRI, IR AR RAERE, RSB WTEIS . ZHUW Lisp 2Rt
PRIEAES JUJZ IR WA, BRI BN 2oy, AR AE S A1 1y B HH 25

>> (/2 0)
Error: Division by zero.
Options: :abort, :backtrace, :previous

B~ W DN —

>

DUHE AL TP 2RI PR o OIS JAT T ) AR [P 2R AN b Wi 2h, sl FARIR [A]
Tz

B 5 W (Traces and Backtraces)

MRIFR AN R TR EA RS AE AR, A I A — i e i s 2, e ft4? g
rE N (trace foo) , W Lisp EFRIHHEGRF] foo I Bn—MEE, BnEgs foo )
S8, BT foo IRIPIFME . RATLLBEATAT B & X H (user-defined) ki %1 .
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—ANIBEAEH SR ROk Gt ARG DT L R PR, es W
IfE— R e 1,

1 (defun treel+ (tr)

2 (cond ((null tr) nil)

3 ((atom tr) (1+ tr))

4 (t (cons (treel+ (car tr))

5 (treel+ (cdr tr))))))

AN R AR 2 DR 8 1 S e A0 [ N 1 e 45 4 -

1 > (trace treel+)

2 (treel+)

3 > (treel+ " ((1 . 3) 5. 7))
4 1 Enter TREE1+ ((1 . 3) 5. 7)
5 2 Enter TREE1+ (1.3)

6 3 Enter TREE1+ 1

7 3 Exit TREE1+ 2

8 3 Enter TREE1+ 3

9 3 Exit TREE1+ 4

10 2 Exit TREE1+ (2 . 4)

11 2 Enter TREE1+ (5 . 7)

12 3 Enter TREE1+ 5

13 3 Exit TREE1+ 6

14 3 Enter TREE1+ 7

15 3 Exit TREE1+ 8

16 2 Exit TREE1+ (6 . 8)

17 1 Exit TREE1+ ((2 . 4) 6 . 8)
18  ((2. 4) 6. 8)

PR foo MIBEE, HiA (untrace foo) ; BERWPTA IEAIBERTIREL, HEmA
(untrace) FLIF.

AN RIEHB BN AR AR A Bl N2 WP E AT ENTE A, R CEMIESIR T, X
AN MR R 2R RS TR AR IR X2 A2 m) DA i B e
SR EA 2 AT IR o

—/MEl (backtrace) e — AN YEIAFAEAR IR 513, q— AR aEsRER, SH—
HRTIE IR A Btk A1) 3R . W ARB BRI IRE BRI A7, — AN RGO )BT R
ABNRX R ? "R, JBEES PR T AN —ANBERS BoRdE— MR
BEE, e BT . — AN RS BoRTE— AR R AR L, A R )

CEA2 S T2 R FH 3 R A A R B ) s

74 — AN SR L, FRATT T R W IR N backtrace SRIRTF—NEEH], Bk
bﬁ?W:ﬁﬂiitﬁi
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> (treel+’” ( (1. 3) 5. A))

Error: A is not a valid argument to 1+.
Options: :abort, :backtrace

» :backtrace

(1+ A)

(TREE1+ A)

(TREE1+ (5 . A))

(TREE1+ ((1 . 3) 5. A))

AR [PT39 HL F) S EBCR Zp R e Ok mT AR IR AL T, BRIk B2 — Az
RN . Ty ARG RE (2.12 1) GF AL 2 BirAT (1 S R AR AR [l FE B, ARl PR AL
XA, B rTREEE A, AERDRAZER, e AEAR L

N BRSSO AR SRR A R RS e B BRI A A AL
B2 HALSEI T e Bom I D s e — ROkl I8R5 PRI RE L AR 2545 21
B2ZMEE, RWEN A REAERERIIRE o] LITAEZ 5, PRSI

g b IRATTAE MR 2 RS, HHAE TAEMITE O N A 9wt IS T2 1] DAk
fF): &/ P Common Lisp SEPLE A A5 iR o .

-4 HE & A (When Noting Happens)

AR ) bug ARSATWORER R 53— ILIF Al BEE SRR i Ol E, = Lisp 4H A Y
fR—FFo WHIZEREFHEANT TR IELIE

U RAEH L HIEARE BEAREY,  Lisp 23 FH O AT B RS2 o H A 2 1 36 U5 5 it A
(BATHRI AP IREBE ke MEE, AU Lisp IEARMAS R4 L T

> (defun blow-stack () (1+ (blow-stack)))
BLOW-STACK

> (blow-stack)

Error: Stack Overflow

DN =

FEXPAE U, WERIRPASEREN T IES5163h, R pib e P AT, Bk a5 rh W ir
[NSEEU UL T (TR

A IR AL B — AN B R R RN, b B NS5 TR, e iE A 23 )
. HARIZARAD L. Gl H AU R ] e e g e A R U E0E

32 U1 R K i L IR e e T AR ) (base case). H D& TR HR i )T, 10 25 200 Ak
AHIB . ATl Y, AT ) BE i obj S SR MR GL, WA ERIIRNS iR, B
TIERBIR A 51" FAs ERDE, NAZASIN— A 5, W obj ANESIL I AR
BA IR 25T T

m on-lisp.readthedocs.org/en/latest/zhCN /appendixA <n.htm 1
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7t Common Lisp H., WHRHANnil fEASH, car 5 cdr BRI nil .

> (car nil)
NIL
> (cdr nil)
NIL

S W DN

BT LA FRATIAE member BRET B 2008 T LA F 451 -

(defun our—member (obj Ist)
(if (eql (car 1st) obj)
Ist
(our—-member obj (cdr 1st))))

S W DN

FOERATRNS BAAESR RN, WA TIIIEIA . A BIE SR i 111 o P gk
I, R 25T

1 (our—-member obj nil)

FEIERARE X CRENT T3 2.7 %5 ), BEARBIFER I 51 Rid e, JFIRIA nil
o AYE LA E S, sRBUBRIRH T4 nil 0 car , &nil, JP¥F nil EEREA]F
A R BRAFTRATEAR AR R WILF & nil , ARRESIREAE nil ) cdr LK,
I ni ] — B R T .

WR—NLIFEARREAZI2EM, wJaEn LLUE N G H BBk ks kit k. 55
TEIRA PR 07 SR BT A AR e 5 R T Al . — /N IB BRI S Bl 2R, 3R
i1 our—member FYTEME HL S T .

FLIBOHE AL Aol 1 DR A Bt £ A AT SR B A A A I TE 95 3 . WERARTE TR h G T 3R
gikt) (WL199uL [12.3 1| , 4RIl e TSI RIA L. 1X 48 bug RAER
B, BOAAERIA S A, BRRGEAW RN . RSN mE 2w,
5] 199 TR : e IBORTERAE, HERE Y O bW T, HARCHER I 2R
AR ARIRAF R

R Lisp A SORMIMIR, thAT nl B2 F R RSN 4. fEZ ARSI, 4 MR
BRI, HEMRMA T D58 BRI R TIIR G FoE e SR A 247 1
B WFRWRREE D T AT, 85T, Lisp & HAHK, HEMK
H RS e 1 RIE

> (format t “for example A" % ’this)

X B IRAT AP ) 7 A 1R B s T 515 o AEUEI 2 R IR A2 B, D4 Lisp A 3]
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NN

ARSI, fRn AR E AT, JFEAMS S . A SSVFIRIPIRITAT RS, ftE7p
RIS WRAT, AR B [ B TR o

WA RS2 (No Value/Unbound)

MR ERFEWTE] Lisp FFHARE NS BATIEHEURIRE o« O A [ 1) AR X R 502
o

JHASR, 0 let 5 defun BE ML, HAEQIREIINREX TR E AL, Pril 22K
AIAEAE IR R Tet SMESIHIE,

But now it’ s gone. ..
Error: X has no value.

1 > (progn

2 (let ((x 10))

3 (format t “Here x = "A. %" x))

4 (format t “But now it’ s gone... %)
5 X)

6 Here x = 10.

7

8

BAIRAG —FR. = Lisp FACLLER PN IRAT HBUR I E N, M R Bl H 2 kIR Ta] 5
T AFAERA R . BB M x R R, Lisp BUE ATZ G — T & XA
YR AR B R . fHRS AR 2 Lisp i3 E AR ERER IR, AR IURAS
BATGE . THACR 4 Tl W 24y R R 45 2R

N SRABL ) U A AR BATI T T (R K R AT | P AR e AR

1 > defun foo (x) (+ x 1))
2 Error: DEFUN has no value

AR RO AN M RERIEBIBERR:  defun BANRERECAE? WAL S: AL T AT 2
W T I ARG, 33K Lisp U445 defun fREZER IR, BEM N — DR R I51H .

A BEAR LIS ICVIIR A R R . WNARRBAT S defvar 55 A2, RN/ RE
SHER LR, HEATRIRL, Xl e ) S AR

=L Z 4 Nil (Unexpected Nils)

MPRBHUIRAE N ni L VS HON, B8R EREEAT A DR . O N ERRAEATIR A ni
KFGH R AHHT nil 2 —E15EH Lisp M4, WA B2 a4 KA, ERFPHE
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F BT HIXAME DO IR P
HGIRUL, R AT 2RI EAT > bugs BEATE T 30T

(defun month—length (mon)
(case mon
((jan mar may jul aug dec) 31)
((apr jun sept nov) 30)
(feb (if (leap-year) 29 28))))

Q1 = W DN =

WA — DB AR R A LML,

1 (defun month-weeks (mon) (/ (month—length mon) 7.0))

NIESy & NIy

1 > (month-weeks ’out)
2 | Error: NIL is not a valud argument to /.

) R AR I JR R R month—length £E case 3AFIILAL o X MG RAER, case IR
Bl nil o #RJ5 month-weeks , WNKIRAF T — T, WEALS /. T ST,

70X B Y bug 5 bug IR KILE PR E KA . XA bug 76 E AT A EEAR 128 i 1R X &
o EEERIXATTREME, FEE Lisp 77 5 iLHMI5E case B cond M ILHLHITEE, 74—
o fE Common Lisp H, ZEXFE LR AT UK ecase , W1 14.6 75 BT (17

HFfir 4 (Renaming)

RS B (EARR RIS A PR IBHE 1 bug » RS DR T H0H i 44 pR A AR
oo FARAUL, BBIERATE SC A R pRECR 3K OGRS 81 R FIRE -

(defun depth (x)
(if (atom x)
1
(1+ (apply # max (mapcar # depth x)))))

S W DN

AP KN, FATRBVE G IR ZE (Mt 1)

L > (depth " ((a)))
2 3
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AT 1 Nz 0 A% WERIANMBUFZAN IR, IFE4TIXAN R N ) 44 5K -

(defun nesting—depth (x)
(if (atom x)
0
(1+ (apply # max (mapcar # depth x)))))

S W DN

APATHEI BB, R B EFE R SR

1 > (nesting—depth ’ ((a)))
2 3

AR BUF XA R A T2 Bk, HERAZRBBAMEL RIS BATEIC s
P R A2 ARSI AL, BATT BB s BT R I S T Y depth , X ZHARE AN

VE % ES ) LT (Keywords as Optional
Parameters)

A7 R RN 4 32 b - IR BEME S, X R SN R, T O BRI T O A O I R
8. PIRUL, PREL read-from-—string H3 FAIIZHIK:

1 (read—from-string string &optional eof—error eof-value
&key start end preserve-whitespace)

A AR T BRI IME, ST ESEES L FORA R R T 28 RIS
W VIEFNE S, B&F M,

1 > (read-from—string “abcd” :start 2)
2 ABCD
3 4

W cstart 5 2 SO RTINS EEEES BB . A BATAE read B AN FRIITURTEEEL,
P AZIL A A -

1 > (read-from-string “abcd” nil nil :start 2)
2 Cch
3 4
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5% = ] (Misdeclarations)
P = E R T g AR R AR SRR A . I AR AR A AR W, ARERUEAS B
Ao ARG /" ARSI, Lisp gnifds S HOIXAMEGE « 28013, XA
AN S WA double-floats ,

1 (defun df* (a b)
2 (declare (double-float a b))
3 (* a b))

DRl 1 s A5 AR ARSI, BB R T e AR AEIE R (hard-wire) 24 UAS HL,

IR dies FIZEAE P BIRSERAENY, PTRESS I — MR, B2tk [R5 3. X
ASCHLEL, WERBA M A E KEL JAT TR W -

1 > (df* 2 3)
2 Error: Interrupt.

UARRAF XA A R, I H 2t RUEAN R S = W 2R

# (Warnings)

AR Lisp 28— F, (HRSDBOREDTRL . V2R BB R 8 5. — it
UL A R A R PRI, 6T AR A A A R ORBIR L, 1 66 T [
PES6.4 W], map-int MU, A x AR ST E] A A A
BRI, AR, A

(map-int # (lambda (x)
(declare (ignore x))
(random 100))

S L DN —

10)
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Appendix B. Lisp in Lisp

XA RS T 58 AN ) Common Lisp #ERF. AWtk £ 1 Lisp 42 (BAT LD
H Lisp BT 5/, 1M i Lisp B3 (BRATLL) AHSRG ], 1% e—Phor iRl 5 7.

AW T, A& Common Lisp AMEE R KIBFEE K. 7% Common Lisp #:4F
fRA MR AE; EEHTA L EARM, R ENERERTAE D R

C VGRS

apply aref backquote block car cdr ceiling char= cons defmacro documentation eq error
expt fdefinition function floor gensym get—setf-expansion if imagpart labels length
multiple-value—-bind nth-value quote realpart symbol-function tagbhody type—-of typep
=+-/<

XL AR AE ) — MR Common Lisp H77 20, A2 SEILVE T 2. 7R SER ) 52
PLE, LRI R, WRHCEZ MR E. N T T EZE, RS RAERTA Y
L R HES o SRR EC AR XA € 3C Lisp,  BEANZE IR € SCRT BEAEAT AT & AT AR
(P

(defun —abs (n)
(if (typep n ' complex)
(sqrt (+ (expt (realpart n) 2) (expt (imagpart n) 2)))
(if (<n0) (=n) n))

B~ W DN —

1 (defun —adjoin (obj lst &rest args)
(if (apply # member obj lst args) lst (cons obj lst)))

1 (defmacro —and (&rest args)

2 (cond ((null args) t)

3 ((cdr args)  (if , (car args) (-and ,@(cdr args))))
4 (t (car args))))

1 (defun —append (&optional first &rest rest)

2 (if (null rest)

3 first

4 (nconc (copy-list first) (apply # —append rest))))

1 (defun —atom (x) (not (consp x)))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN /appendixBcn.htm 1 19
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1 (defun —butlast (lst &optional (n 1))
2 (nreverse (nthcdr n (reverse 1Ist))))

1 (defun —cadr (x) (car (cdr x)))

1 (defmacro —case (arg &rest clauses)

2 (let ((g (gensym)))

3 (let (( g ,arg))

4 (cond , @(mapcar # (lambda (cl)

5 (let ((k (car cl)))

6 " (, (cond ((member k ’ (t otherwise))

7 t)

8 ((consp k)

9 " (member ,g ", k))
10 (t (eql ;g ", Kk)))
11 (progn ,@(cdr cl1)))))

12 clauses)))))

1 (defun —cddr (x) (cdr (cdr x)))

1 (defun —complement (fn)
# (lambda (&rest args) (not (apply fn args))))

1 (defmacro —cond (&rest args)

2 (if (null args)

3 nil

4 (let ((clause (car args)))

5 (if (cdr clause)

6 “(if , (car clause)

7 (progn ,@(cdr clause))

8 (-cond , @(cdr args)))

9 “(or , (car clause)

10 (—cond , @(cdr args)))))))

1 (defun —consp (x) (typep x 'cons))

1 (defun —constantly (x) # (lambda (&rest args) x))

1 (defun —copy-list (lst)
(labels ((cl (x)
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3 (if (atom x)
4 X
5 (cons (car x)
6 (¢l (cdr x))))))
7 (cons (car lst)
8 (cl (cdr 1st)))))
1 (defun —copy—tree (tr)
2 (if (atom tr)
3 tr
4 (cons (-copy-tree (car tr))
5 (—copy—tree (cdr tr)))))
1 (defmacro —defun (name parms &rest body)
2 (multiple-value-bind (dec doc bod) (analyze—body body)
3 “(progn
4 (setf (fdefinition ', name)
5 # (lambda , parms
6 , @dec
7 (block , (if (atom name) name (second name))
8 , @bod))
9 (documentation ’, name ’ function)
10 , doc)
11 " name)))
1 (defun analyze-body (body &optional dec doc)
2 (let ((expr (car body)))
3 (cond ((and (consp expr) (eq (car expr) ’declare))
4 (analyze—body (cdr body) (cons expr dec) doc))
5 ((and (stringp expr) (not doc) (cdr body))
6 (if dec
7 (values dec expr (cdr body))
8 (analyze-body (cdr body) dec expr)))
9 (t (values dec doc body)))))

XA E XA TEA IR, S 1et

(defmacro —do (binds (test &rest result) &rest body)
(let ((fn (gensym)))
“(block nil
(labels ((, fn , (mapcar # car binds)
(cond (, test , @result)
(t (tagbody , @body)
(, fn , @(mapcar # third binds))))))
(, fn , @(mapcar # second binds))))))

CO N O U1 ¥» W DN +—
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(defmacro —dolist ((var lst &optional result) &rest body)
(let ((g (gensym)))
“(do (( g ,1st (cdr ,2)))
((atom ,g) (let ((,var nil)) ,result))
(let ((,var (car ,g)))
, @body))))

S O = W DN =

(defun —eql (x y)
(typecase x
(character (and (typep vy ’character) (char= x y)))
(number (and (eq (type-of x) (type-of y))
(=xy)))
(t (eq x v))))

Y O v W D —

(defun —evenp (x)
(typecase x
(integer (= 0 (mod x 2)))
(t (error “non—integer argument”))))

S W DN

1 (defun —funcall (fn &rest args) (apply fn args))

1 (defun —identity (x) x)

XA E UATARIER: KB (et ((&key 1) (koptional 2))) &AM, HEARE
EEAG .

(defmacro —-let (parms &rest body)
" ((lambda , (mapcar # (lambda (x)
(if (atom x) x (car x)))
parms)
, @body)
, @(mapcar # (lambda (x)
(if (atom x) nil (cadr x)))
parms)))

CO N O U1 v» W DN+~

1 (defun —1list (&rest elts) (copy-list elts))

1 (defun -listp (x) (or (consp x) (null x)))
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(defun —mapcan (fn &rest lsts)
(apply # nconc (apply # mapcar fn lsts)))

(defun —mapcar (fn &rest lsts)
(cond ((member nil lsts) nil)
((null (cdr 1sts))
(let ((1st (car lsts)))
(cons (funcall fn (car 1st))
(-mapcar fn (cdr 1st)))))
(t
(cons (apply fn (-mapcar # car lsts))
(apply # —mapcar fn
(-mapcar #’ cdr 1sts))))))

(defun —member (x 1st &key test test-not key)
(let ((fn (or test
(if test—not
(complement test—not))
#eql)))
(member-if # (lambda (y)
(funcall fn x y))
Ist
:key key)))

(defun —member—if (fn 1st &key (key # identity))
(cond ((atom lst) nil)
((funcall fn (funcall key (car 1st))) lst)
(t (-member—if fn (cdr 1lst) :key key))))

(defun -mod (n m)
(nth-value 1 (floor n m)))

(defun —nconc (&optional 1st &rest rest)
(if rest
(let ((rest-conc (apply # —-nconc rest)))
(if (consp lst)
(progn (setf (cdr (last 1lst)) rest-conc)
Ist)
rest—conc))
Ist))

(defun —not (x) (eq x nil))
(defun —-nreverse (seq)
(labels ((nrl (1st)
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(let ((prev nil))
(do ()
((null 1st) prev)
(psetf (cdr 1st) prev
prev Ist
Ist (cdr 1st)))))
(nrv (vec)
(let* ((len (length vec))
(ilimit (truncate (/ len 2))))
(do (GG 0 (1+ 1))
(j (1= len) (1= 1))
(=1 ilimit) vec)
(rotatef (aref vec i) (aref vec j))))))
(if (typep seq vector)
(nrv seq)
(nrl seq))))

(defun —null (x) (eq x nil))

(defmacro -or (&optional first &rest rest)
(if (null rest)
first
(let ((g (gensym)))
“(let (( g ,first))
(if ,g
, 8
(-or , @rest))))))

XA~ Common Lisp %A1, HIX A JLHIE L& EH T,

O O 0 3O O = Wb+~

—_

Q1 B W DN =

(defun pair (lst)
(if (null 1st)
nil
(cons (cons (car 1lst) (cadr lst))
(pair (cddr 1st)))))

(defun —pairlis (keys vals &optional alist)
(unless (= (length keys) (length vals))
(error “mismatched lengths”))
(nconc (mapcar # cons keys vals) alist))

(defmacro —pop (place)
(multiple-value-bind (vars forms var set access)
(get—setf-expansion place)
(let ((g (gensym)))
" (let* (,@(mapcar # list vars forms)
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(,g ,access)
(, (car var) (cdr ,g)))

(progl (car , g)
,set)))))

(defmacro -progl (argl &rest args)
(let ((g (gensym)))
(let (( g ,argl))
, @args

,2)))

(defmacro -prog2 (argl arg?2 &rest args)
(let ((g (gensym)))
“(let (( g (progn ,argl ,arg2)))
, Gargs

,2)))

(defmacro —progn (&rest args) (let nil ,@args))

(defmacro -psetf (&rest args)
(unless (evenp (length args))
(error “odd number of arguments”))
(let* ((pairs (pair args))
(syms (mapcar # (lambda (x) (gensym))
pairs)))
“(let , (mapcar # list
Syms
(mapcar # cdr pairs))
(setf , @(mapcan # list
(mapcar # car pairs)

syms)))))

(defmacro —push (obj place)
(multiple-value-bind (vars forms var set access)
(get-setf-expansion place)
(let ((g (gensym)))
“(let* ((,g ,obj)
, @(mapcar # list vars forms)
(, (car var) (cons ,g ,access)))

,set))))

(defun -rem (n m)
(nth-value 1 (truncate n m)))
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4 (defmacro -rotatef (&rest args)

5 " (psetf , @(mapcan # list

6 args

7 (append (cdr args)

8 (list (car args))))))
1 (defun -second (x) (cadr x))

2

3 (defmacro -setf (&rest args)

4 (if (null args)

) nil

6 "~ (setf2 , @args)))

1 (defmacro setf2 (place val &rest args)

2 (multiple-value-bind (vars forms var set)

3 (get-setf-expansion place)
4 “(progn

5 (let* (,@(mapcar # list vars forms)

6 (, (car var) ,val))

7 , set)

8 ,@(if args ((setf2 ,@args)) nil))))

1 (defun -signum (n)

(if (zerop n) 0 (/ n (abs n))))

1 (defun -stringp (x) (typep x string))

1 (defun —-tailp (x vy)
(or (eql x y)
3 (and (consp y) (~tailp x (cdr v)))))

1 (defun —third (x) (car (cdr (cdr x))))

1 (defun —truncate (n &optional (d 1))
(if O n 0) (floor n d) (ceiling n d)))

(defmacro —-typecase (arg &rest clauses)
(let ((g (gensym)))
(et (( g ,arg))
(cond , @(mapcar # (lambda (cl)
~((typep ,g ", (car cl))

Ol B WO DO —
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6 (progn ,@(cdr cl))))
7 clauses)))))

1 (defmacro —-unless (arg &rest body)
“(if (not ,arg)
3 (progn , @body)))

1 (defmacro —when (arg &rest body)
" (if ,arg (progn ,@body)))

1 (defun -1+ (x) (+ x 1))

1 (defun -1- (x) (- x 1))

(defun —>= (first &rest rest)
(or (null rest)
(and (or (> first (car rest)) (= first (car rest)))
(apply # —>= rest))))

S W DN
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Notes % 1F
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#%1F viii (Notes viii)

Steele, Guy L., Jr., Scott E. Fahlman, Richard P. Gabriel, David A. Moon, Daniel L. Weinreb
, Daniel G. Bobrow, Linda G. DeMichiel, Sonya E. Keene, Gregor Kiczales, Crispin Perdue,
Kent M. Pitman, Richard C. Waters, UL % John L White. Common Lisp: the Language, 2nd
Edition. Digital Press, Bedford (MA), 1990.

#%7F 1 (Notes 1)

McCarthy, John. Recursive Functions of Symbolic Expressions and their Computation by
Machine, Part |. CACM, 3:4 (April 1960), pp. 184-195.

McCarthy, John. History of Lisp. In Wexelblat, Richard L. (Ed.) Histroy of Programming
Languages. Academic Press, New York, 1981, pp. 173-197.

%7 3 (Notes 3)

#%7F 4 (Notes 4)

%17 5 (Notes 5)

%1 5-2 (Notes 5-2)

%7 12 (Notes 12)

%75 17 (Notes 17)
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%71 26 (Notes 26)

%71 28 (Notes 28)

%17 46 (Notes 46)

%7 61 (Notes 61)

#%1E 62 (Notes 62)

%1% 76 (Notes 76)

%7 81 (Notes 81)

%7 84 (Notes 84)

%7 89 (Notes 89)

#%7F 91 (Notes 91)

%7 94 (Notes 94)

%7 95 (Notes 95)

%7 100 (Notes 100)
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%1+ 100-2 (Notes 100-2)

#%F 106 (Notes 106)

#%7F 109 (Notes 109)

%+ 109-2 (Notes 109-2)

%75 112 (Notes 112)

#%7F 123 (Notes 123)

#%7E 125 (Notes 125)

%77 141 (Notes 141)

%1% 141-2 (Notes 141-2)

%7 150 (Notes 150)

T e AR — A ST, 16 AR ARV ALV BRI 0 2 3 B

(defun float-limits ()
(dolist (m ~ (most least))
(dolist (s *(positive negative))
(dolist (f ’ (short single double long))
(let ((n (intern (string—upcase
(format nil ““A-"A-"A-float”
m s £)))))

(format t “"30A "A "%” n (symbol-value n)))))))

ansicom m on-lisp.readthedocs.org/en/latest/zhCN hotescn.htm 1

3/



12-11-10 Notes p ANSICom m on Lisp

#%7E 164 (Notes 164)

PR P S A /KT 1962 FE k3R, JFHIALE Knuth, D. E. Sorting and Searching.
Addison-Wesley, Reading (MA), 1973.— 13+,

%7 173 (Notes 173)

Foderaro, John K. Introduction to the Special Lisp Section. CACM 34:9 (Setember 1991),
p.27

%7 176 (Notes 176)
KT CLOS it E, =% ToIHH:

Keene, Sonya E. Object Oriented Programming in Common Lisp , Addison-Wesley,
Reading (MA), 1989

Kiczales, Gregor, Jim des Rivieres, and Daniel G. Bobrow. The Art of the Metaobject
Protocol MIT Press, Cambridge, 1991

%7 178 (Notes 178)

AEFAT RSN 55— BATEE AT 2 R h AR AR —HR, At n] LSS e
Pl ESBl o IXANARTR B X B LR A W R AR P A o 305 Hh 1 2 AU ) i

T i) X6 SRASE R A A i i (R R R R PP A A5 R o (DRI 5 RER S, AR Sk e
M7 M AR TR S I A R . XA RN, AR

R 2 PLSE S (A QRS 1 45 SUARHY, X VFANBEARPR A o BHX IR L8 4 B8 T 25 5 UAR
PR RE PR, T DR GAR AR A (K A IRl i 2 AT 45 T o (BT X AR Lt ¥ ]
LU G iR NI RE PR, 1 ) 0 SR G FUE EINSE R, i A2 A

%1% 178 (Notes 178)

#%7F 183 (Notes 183)

%7 191 (Notes 191)
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Here’s a list of problems people have reported in ANSI Common Lisp. | haven’'t checked
them all yet. The ones that say caught | have checked, the ones that say reported | haven't.

p.

34.

46.

o7.

S57.

60.

71.

80.

97.

120.

165.

177.

203.

204.

317.

| should have said that our-equal works for “lists of symboils,” rather than just
“lists”. Caught by Bill Stratford.

Richard Fateman points out that the best way to check for palindromes is simply
(equal x (reverse Xx)).

To solve problem 3.6(b) you need to use a rest parameter, which is not
introduced until p. 102. Caught by Ricardo Ferreira de Oliveira.

Problem 3.9 should say the longest path with no duplicates.

The version of bin-search in figure 4.1 blows up if you give it an obj which is
smaller than the smallest element in vec. Reported by Richard Green.

The definition of bst-remove is broken. Sorry about that! It and bst-delete have
been corrected in the source code. Caught by Chris Stover.

In exercise 4.5, the definition of bst-adjoin is identical to the functionality of the
already written bst-insert. Reported by Richard Green.

In exercise 5.4, num-month should be month-num. Caught by David Sletten.

“there should be single line” should have an “a” in it. Caught by Marcel Molina Jr.

In the definition of quicksort, > should be >=onlines 12 and 13. Reported by Jed
Crosby.

Pierpaolo Bernardi reports that bubble sort should be selection sort.
The definition of bst-delete is broken. See note on p. 71.

In the last full paragraph, “rest field” should be “next field”. Caught by Adam
Langley.

The template for cond has an extra set of parentheses. It should be (cond (test
expression*)*). Caught by Adam Jacobs.

338 The :read-only-p defstruct slot option should be :read-only. Caught by Laurent
Peron.
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® HOME 4 Common Lisp # code

P. Graham “ANSI Common LISP” Answer for
Practice

0. Introduction

P. Graham: ANSI Common LISP is a good LISP tutorial. The book provide several

practices at the end of each chapter. But, there is no answer, unfortunately.

I wrote answers for them to encourage you to solve the questions in the book. If any

problem, please contact me (takafumi@shido.info).

1. Contents

Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
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Chapter 2

"X => Y” means that “evaluating X yields Y”

i. 5=>5 1=1, 3=>3, and 7 => 7.
ii. (-51) =>4 and (+ 3 7) => 10.
iii. (+410) = 14.

i. 2=>2and 3 => 3.
ii. 1=>1and (+ 2 3)=> 5.
i. (list 1 5) => (1 5).

=
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http://www.shido.info/index_e.php
http://www.shido.info/lisp/index_e.html
http://www.shido.info/lisp/pacl2_lisp.txt
http://www.paulgraham.com/acl.html
http://www.shido.info/lisp/pacl2_e.html#hello
http://www.shido.info/lisp/pacl2_e.html#list
http://www.shido.info/lisp/pacl2_e.html#data
http://www.shido.info/lisp/pacl2_e.html#syntax
http://www.shido.info/lisp/pacl2_e.html#function
http://www.shido.info/lisp/pacl2_e.html#io
http://www.shido.info/lisp/pacl2_e.html#symbol
http://www.shido.info/lisp/pacl2_e.html#numeric
http://www.shido.info/lisp/pacl2_e.html#macro
http://www.shido.info/lisp/pacl2_e.html#clos
http://www.shido.info/lisp/pacl2_e.html#queue
http://www.shido.info/lisp/pacl2_e.html#speed

i. 1 =>1.

ii. (listp 1) => nil.
iii. 3 => 3, 4=> 4.
iv. (+34) = 1.

i. 3=>3, 1=>1, 2= 2.

ii. (listp 3) => nil, (+ 1 2) = 3.
iii. (and (listp 3) t) => nil.

iv. (list nil 3) => (nil 3).

2.
o (cons "a’ (b c))
o (cons "a (cons 'b " (c)))
o (cons "a (cons 'b (cons ¢ nil)))
3.
(defun our—fourth (1s)
(car (cdr (cdr (cdr 1s)))))
4.
(defun our-max (a b)
(if O ab) ab))
5.
a. It returns t if x contains nil .
b. If returns the position of x if y contains x else it returns nil.
6.
car
or
c. apply
7.
(defun nest—p (Is)
(if 1s
(or (listp (car 1s))
(nest—p (cdr 1s)))))
8.

; repetition




3.

(defun ndots-rep (n)
(do (G0 (+i1D)) (=1in)
(format t ”.7)))

1 recursion
(defun ndots-rec (n)
(if (plusp n)
(progn
(format t ”.”)
(ndots—rec (- n 1)))))

;5 repetition
(defun a-rep (1s)
(do ((1sl 1s (edr 1sl))
(n 0 (+ n (if (eq (car 1sl) "a) 1 0))))
((not 1s1) n)))

1. recursion
(defun a-rec (Is)
(if 1s
(+ (if (eq (car 1s) "a) 1 0) (a—rec (cdr 1s)))
0))

a. problem:
it dose not give the return value of (remove nil 1st) to (apply # + 1s)

correction:

(defun summit (Ist)
(apply # + (remove nil 1st)))

b. problem: terminate condition is omitted.

correction:

(defun summit (Ist)
(if 1Ist
(+ (or (car 1st) 0) (summit (cdr 1st)))
0))

Chapter 3




o —a

b.
T e e s=—— ill
2 o w—1— il
< 2 1 a —1 = nill
C * _
-3 e—1—— Hill
d
C.
3 B T —1—— il
d
e T e——— Hill
C
v T e—— il
a b
d.
A = d

ol —

(defun new-union (a b)

(let ((ra (reverse a)))

— [




(dolist (x b)
(if (not (member x ra))
(push x ra)))

(reverse ra)))

(defun occurrences (1s)
(let ((acc nil))

(dolist (obj 1s)

(et ((p (assoc obj acc)))

(if p
(incf (edr p))
(push (cons obj 1) acc))))

(sort acc # > :key # cdr)))

The key :test # equal should be set like as follows in order to compare the elements of ’ (a) and

" ((@) ().

(member ’ (a) * ((a) (b)) :test # equal)

(defun pos+ (ls)
(pos+trec 1s 0))
(defun pos+trec (1s i)
(if 1s
(cons (+ i (car 1s)) (postrec (cdr 1s) (+ i 1)))))

;;Alternative
(defun pos+ (ls &optional (i 0)) : we need an optional parameter
(if 1s
(cons (+ i (car 1s)) (post (cdr ls) (+ i 1)))))

(defun pos+ (1s)
(do ((1s1 1s (edr 1s1))
G0 i1
(acc nil (cons (+ i (car 1s1)) acc)))
((not 1s1) (reverse acc))))

(defun pos+ (1s)
(let ((1 -1))
(mapcar # (lambda (x) (+ x (incf i))) 1s)))




(defun cons (x y)
(let ((Is ’ (nil . nil)))
(setf (cdr 1s) x
(car 1s) y)
1s))

(defun list (&rest items)
(1ist=0 items))
(defun 1ist-0 (1s)
(if 1s
(cons (car 1s) (1ist=0 (cdr 1s)))))

:: Alternative
(defun 1list (&rest items)
items)

(defun length (Is)
(if 1s
(+ 1 (length (car 1s)))
0))

(defun member (obj Is)
(if 1s
(if (eql obj (cdr 1s))
1s
(member obj (car 1s)))))

Note: If you can use the &rest parameters, the function list can be defined

simply as shown in the alternative.

change n-elts like as follows

(defun n-elts (elt n)
Gf On1)
(cons n elt) ;instead of (list n elt)
elt))

(defun showdots (1s)
(showdots—rec 1s 0))

(defun showdots-rec (Is i)
(if 1s
(progn
(if (atom (car 1s))
(format t “(CA . 7 (car 1s))




(progn
(format t ” (")
(showdots—rec (car 1s) 0)
(format t 7 . 7))
(showdots—rec (cdr 1s) (+ 1 i)))
(progn
(format t “NIL”)
(dotimes (j i)
(format t ”)”)))))

. Alternative
(defun showdots (1s)

(format t “~A” (showdots-rec 1s)))
(defun showdots—rec (ls)

(if 1Is

(if (atom 1s)
1s
(format nil “("A . "A)” (showdots (car 1s)) (showdots (cdr 1s))))))

note:
The alternative can handle nested lists. The alternative is a smart answer
using ”“format nil”.

The answer with “format t” shows that how side effects make code ugly.

(defparameter *net* " ((abc) (bac) (cabd (dec)))

(defun new—paths (path node net)
(let (acc)
(dolist (x (cdr (assoc node net)))
(or (member x path)
(push (cons x path) acc)))

acc))

(defun bfs-1 (end queue net sol)
(if queue
(let ((path (car queue)))
(let ((node (car path)))
(bfs-1 end
(append (cdr queue) (new—paths path node net))
net
(if (eql node end) path sol))))

(reverse sol)))

(defun longest—path (start end net)
(bfs-1 end (list (list start)) net nil))

result of execution:

>(longest—path "a ’d *net*)
(abcd
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(defun quarter—turn (a)
(let ((d2 (array-dimensions a)))
(let ((d (car d2))
(b (make-array d2)))
(Tet (¢ (/ d D 2)))
(do (GO (+1i1D)) (=1d)
(do (3 O(+31)) (=3d)
(setf (aref b (+ (x =1 (- jc)) ¢) i) (aref a i j)))))
b))

(defun copy-list (1i)

(reduce # cons 1i :from—end t :initial-value nil))

(defun reverse (1i)
(reduce # (lambda (x y) (cons y x)) li :initial-value nil))

(defstruct tst item left middle right)

a.
(defun copy-tst (tst0)
(if tst0
(make-tst :item (tst—item tst0)
:left (copy—tst (tst-left tst0))
:middle (copy—tst (tst-middle tst0))
:right (copy—tst (tst-right tst0)))))
b.
(defun find-tst (obj tst0)
(if tst0
(or

(eql obj (tst—item tst0))
(find-tst obj (tst-left tst0))
(find-tst obj (tst-middle tst0))
(find-tst obj (tst-right tst0)))))

. show bst in descending order using format t.
(defun show-bst (bst0)
(when bst0




(show-bst (node-r bst0))
(format t “"A 7 (node—elt bst0))
(show-bst (node-1 bst0))))

; Alternative, return a list of descending order
(defun bst->list (bst0)
(labels ((rec (bstl acc)
(if bstl
(rec (node-r bstl) (cons (node-elt bstl) (rec (node-1 bstl) acc)))
acc)))
(rec bst0 nil)))

5. bst-adjoin is same as bst-insert. (see errata)

6.
a.
(defun alist—>hash (al &key (test # eql))
(let ((h (make—hash-table :test test)))
(dolist (p al)
(setf (gethash (car p) h) (cdr p)))
h))
b.
(defun hash->alist (h)
(let ((acc nil))
(maphash # (lambda (k v) (push (cons k v) acc)) h)
acc))
Chapter 5
1.
a.
((lambda (x) (cons x x)) (car y))
b.
((lambda (w)
((lambda (y) (cons w y)) (+ w z))) (car x))
2.

(defun mystery (x y)
(cond
((null y) nil)
((eql (car y) x) 0)
(t (let ((z (mystery x (cdr ¥))))
(and z (+ z 1))))))



http://www.paulgraham.com/ancomliser.html

(defun sq (x)
(if (and (< 0 x 6) (integerp x))
X

(* x x)))

(defun month-num (m y)
(+ (case m
(10)
(2 31)
(3 59)
(4 90)
(5 120)
(6 151)
(7 181)
(8 212)
(9 243)
(10 273)
(11 304)
(12 334)
(13 365))
(if (and O m 2) (leap? y)) 10)))

(defun presedes (x v)
(let (acc (vl (concatenate ’vector v)))
(dotimes (i (length v))
(if (and (eql x (svref v i)) (K 0 i))
(push (svref v (=i 1)) acc)))
(remove—duplicates acc)))

;5 repetition
(defun intersperse (obj 1s)
(do ((1sl (reverse (cdr 1s)) (cdr 1sl))
(1s2 nil (cons obj (cons (car 1sl) 1s2))))
((not 1s1) (cons (car 1s) 1s2))))

;. recursion
(defun intersperse (obj 1s)

(cons (car 1s) (intersperse-rec obj (reverse (cdr 1s)) nil)))

(defun intersperse-rec (obj ls acc)
(if 1Is
(intersperse-rec obj (cdr 1s) (cons obj (cons (car 1s) acc)))

acc))




a. repetition

(defun suc (Is)
(let ((o (car 1s)))
(dolist (x (cdr 1s) t)
(if (=1 (abs (- 0 x)))
(setf o x)

(return—from suc nil)))))

b. do

(defun suc (1s)
(do ((1sl (cdr 1s) (cdr 1sl))
(o (car 1s) (car 1s1)))
((not 1s1) t)
(if (/=1 (abs (- o (car 1sl))))
(return nil))))

c. mapc and return

(defun suc (1s)
(block nil
(let ((o (car 1s)))
(if (mapc # (lambda (x)
(if =1 (abs (- 0 x)))
(setf o x)
(return nil)))
(cdr 1s))
t)))

(defun extreme (v)

(extreme-rec v 1 (length v) (svref v 0) (svref v 0)))

(defun extreme-rec (v i n mn mx)
(if (=1 n) (values mn mx)
(let ((x (svref v i)))

(extreme-rec v. (+ i 1) n (if (< x mn) x mn) (Gf (K mx x) x mx)))))

;;; use catch and throw
(defun shortest—path (start end net)
(catch ’ found :modified
(bfs end (list (list start)) net)))

(defun bfs (end queue net)
(if (null queue)
nil
(let ((path (car queue)))
(et ((node (car path)))
(if (eql node end)
(throw ’found (reverse path)) ;modified
(bfs end
(append (cdr queue)




(new—paths path node net))
net))))))

(defun new—paths (path node net)
(mapcar # (lambda (n)
(cons n path))
(cdr (assoc node net))))

Chapter 6

(defun tokens—6-1 (str &key (test # constituent) (start 0)) :modified
(let ((pl (position—if test str :start start)))
(if pl
(let ((p2 (position—if-not test str :start pl)))
(cons (subseq str pl p2)
(if p2
(tokens—6-1 str :test test :start p2)))))))

(defun bin-search—-6-2 (obj vec &key (key # identity) (test # eql) (start 0) end)
(let ((Ien (or end (length vec))))
(and (not (zerop len))
(finder—6-2 obj vec start (- len 1) key test))))

(defun finder (obj vec start end key test)
(let ((range (- end start)))
(if (zerop range)
(if (funcall test obj (funcall key (aref vec start))) :modified
(aref vec start)) :modified
(let ((mid (+ start (round (/ range 2)))))
(let ((obj2 (funcall key (aref vec mid)))) imodified
(if (< obj obj2)
(finder obj vec start (- mid 1) key test)
(if (> obj obj2)
(finder obj vec (+ mid 1) end key test)
(aref vec mid)))))))) s:modified

:modified

(defun n-av (&rest av)
(length av))

(defun most2 (f 1s)
(cond
((not 1s) (values nil nil))
((not (cdr 1s)) (values (car 1s) nil))
(t
(let* ((nl (first ls))




(n2 (second 1s))
(vl (funcall f nl))
(v2 (funcall f n2)))
(when (< vl v2)
(rotatef nl n2)
(rotatef vl v2))
(dolist (o (nthedr 2 1s))
(Iet ((vo (funcall f o)))
(cond
((< vl vo) (setf v2 vl vl vo n2 nl nl o))
((< v2 vo) (setf v2 vo n2 o))
(t nil))))
(values nl n2)))))

(defun remove-if-6-5 (f 1s)
(filter # (lambda (x) (and (not (funcall f x)) x)) 1s))

(let (mx)
(defun max-so—far (n)
(if (or (not mx) (< mx n))
(setf mx n)

mx)))

(let (prev)
(defun greater—p (n)
(progl
(and prev (< prev n))
(setf prev n))))

(let ((store (make—array 101)))
(defun frugel (n)
(or (svref store n)

(setf (svref store n) (expensive n)))))

(defun apply8 (&rest av)
(let (Ckprint—basex 8))
(apply # apply av)))

Chapter 7



(defun lines—>list (file)
(with-open—-file (str file :direction :input)
(do ((line (read-line str nil nil) (read-line str nil nil))
(acc nil (cons line acc)))
((not line) (nreverse acc)))))

(defun s—>list (file)
(with-open—-file (str file :direction :input)
(do ((s (read str nil nil) (read str nil nil))
(acc nil (cons s acc)))
((not s) (nreverse acc)))))

(defun remove—comments (fin fout &optional (cchar #\%))
(with-open—file (s—in fin :direction :input)
(with-open—file (s—out fout :direction :output)
(do ((line (read-line s—in nil nil) (read-line s—in nil nil)))
((not line))
(let ((cp (position cchar line)))

(format s—out ”"~A%”
(if cp (subseq line 0 cp) line)))))))

(defun show-matrix (ar)
(let ((size (array-dimensions ar)))
(dotimes (i (first size))
(dotimes (j (second size))
(format t ”  710,2F” (aref ar i j)))

(terpri))))

(defun stream—subst (old new in out)
(let* ((pos 0)
(len (length old))
(buf (new-buf len))
(from-buf nil))
(do ((c (read—char in nil :eof)
(or (setf from-buf (buf-next buf))

(read—char in nil :eof))))

((eql ¢ :eof))
(cond ((or (char= #\+ (char old pos)) (char= c¢ (char old pos))) ;modified
(incf pos)
(cond ((= pos len)
(princ new out)
(setf pos 0)
(buf-clear buf))
((not from-buf) ;2
(buf-insert ¢ buf))))

((zerop pos)




(princ ¢ out)
(when from—buf
(buf-pop buf)
(buf-reset buf)))
(t 04
(unless from-buf
(buf-insert c¢ buf))
(princ (buf-pop buf) out)
(buf-reset buf)
(setf pos 0))))
(buf-flush buf out)))

::: three wild cards; %w, %d, and %a are used
;75 %a, all character

ios %w, a—zA-Z and 0-9

vy %d, 0-9

viy %%, % itself

(defun parse—pattern (pat)
(labels ((rec (i n ctrl acc)
(if (< i n)
(let* ((c (char pat i))
(ctrl-next (and (not ctrl) (char= c #\%))))

(rec (1+ 1)
n
ctrl-next

(if ctrl-next

acc
(cons
(if ctrl
(case ¢
(#\a "all)
#\w ’word)
(#\d "digit)
(#\% #\%))
c)
acc))))

(concatenate ’vector (nreverse acc)))))

(rec 0 (length pat) nil nil)))

(defun stream—subst (pat new in out)
(let* ((pos 0)

(old (parse—pattern pat))
(len (length old))
(buf (new-buf len))
(from-buf nil))

(do ((c (read—char in nil :eof)

(or (setf from—buf (buf-next buf))
(read—char in nil :eof))))
((eql ¢ :eof))
(let ((cO (svref old pos)))

imodified, “o0ld” is a vector

(cond ((or smodified
(eq c0O "all) ;modified
(and (eq c0 "word) (or (alpha—char—p c) (digit-char-p c))) ;modified
(and (eq c0 'number) (digit-char—p c)) smodified
(char= ¢0 ¢)) :modified

(incf pos)




(cond ((= pos len) 03
(princ new out)
(setf pos 0)
(buf-clear buf))
((not from-buf) ;2
(buf-insert ¢ buf))))
((zerop pos) 01
(princ ¢ out)
(when from-buf
(buf-pop buf)
(buf-reset buf)))
(t 04
(unless from-buf
(buf-insert c¢ buf))
(princ (buf-pop buf) out)
(buf-reset buf)
(setf pos 0)))))
(buf-flush buf out)))

note:

add a function parse—pattern, and modify stream-subst, then you can use wild card
"%a”, “%w”, “%d”, and “%%”, which match all characters, [0-9a-zA-Z], [0-9], and
#\%, respecitively. No change of the main parts are requied as shown in the

code.

Chapter 8

1. Possible. When they belong to different packages.

“F00” 3 byte

"FOO name 3 byte
package 4 byte
variable 4 byte
function 4 byte

attribute list 4 byte

total 19 byte

3. Because ANSI standard requires that string should be given as an argument even

most of imprementations support symbol. (see Common LISP Hyper spec

Is the answer correct?

o Add following code at the top of the code shown in Fig. 7.1.

(defpackage “LING”
(:use ”“COMMON-LISP”)
(zexport "BUF” “BREF” “NEW-BUF” “BUF-INSERT” “BUF-POP” ”“BUF-NEXT” “BUF-RESET” ”“BUF-CLEAR” ”BUF-

(in—package ling)

FLUSH”))



http://www.lisp.org/HyperSpec/FrontMatter/index.html

o Add following code at the top of the code shown in Fig. 7.2.

(defpackage "FILE”
(:use “COMMON-LISP” “LING”))

(in—package file)

(defun terminal (sy)
(or (eq sy "|.[) (eq sy "[!]) (eq sy " [?]) (eq sy " |:1)))

; Is it written by Henley? The parameter is a file name.
(defun henleyp (fi)
(let ((buffer (make-string maxword))
(pos 0) (nwls nil) (nw 0))
(with-open—file (s fi :direction :input)
(do ((c (read—char s nil :eof)
(read-char s nil :eof)))
((eql ¢ :eof))
(if (or (alpha—char—p c¢) (char= c #\'))
(progn
(setf (aref buffer pos) c)
(incf pos))
(progn
(unless (zerop pos)
(incf nw)
(setf pos 0))
(Iet ((p (punc c)))
(when p
(if (terminal p)
(progn
(push nw nwls)
(setf nw 0))
(incef nw))))))))

(anal-cwlist nwls)))

(defun hispos (x r mn n)
(let ((p (truncate (- x mn) r)))
(if Gpn) (p 1 p))

(defun nstar (n)
(make-string n :initial-element #\%))

(defun anal-cwlist (cwls)
(let ((mx (apply # max cwls))
(mn (apply # min cwls))
(a (make—array 5 :initial-element 0)))
(if (< 60 mx)
(progn
(format t “more than 60 words in one sentence. %”)
t)
(Iet ((r (/ (-~ mx mn) 5)))
(dolist (x cwls)
(incf (aref a (hispos x r mn 5))))
(Tet* ((j mn)
(hmax (max (aref a 0) (aref a 1) (aref a 2) (aref a 3) (aref a 4)))
(n* (/ hmax 20.0)))
(format t “* = A sentences %” (if (< n* 1.0) 1.0 n¥) )




(dotimes (i 5)
(format t ”"2D-"2D:"A™%”
(truncate j)
(+ (truncate (incf j r)) (if =i 4) 10))
(nstar (if (K n* 1.0) (aref a i) (truncate (/ (aref a i) n%)))))))
(if (< (aref a 3) (aref a 4))
t
nil)))))

note:

This program analizes the length of sentences statistically. As a same word
often appears in a same sentence, one in the beginnging and the other at the
end, like as follows:

o Red ink makes paper red.

o The earth moves around the sun.

Henley' s sentences have following features:

o If the sentences are short, a sentence that is twice as long as other
sentences appears.

o In sentences written by Henly, the maximum length of each sentence gets
longer as total length of sentences increases. On the other hand, the
value is not depend on the total lenght of the sentence (max is ca. 50
words).

Thus, henleyp makes a histgram with five column and checks following predicates.
If at least one of them is true henleyp returns t.
i. if a sentence with more than 60 words exists.
ii. if the number of sentences in the last column is larger than that in the
4tth one.

execution result:

> (henley “original. txt” “henley1000. txt” 1000) ;making a sentence with 1000 words from original. txt
NIL
> (henley “original. txt” “henleyl00. txt” 100) ;making a sentence with 100 words from original. txt
NIL
> (henleyp “original. txt”) :Does Henley write original. txt?
* = 5.4500003 sentences

1-11:
11-21:
21-32 2 skkokokkorskok
32-42 Hkxk
42-54 %
NIL :The function says No
> (henleyp “henley100. txt”) :Does Henley write henley100. txt?

% = 1.0 sentences

5—12 %%

12-19:%*

19-27:

27-34:

34-43 % : There is a long sentence.
T : The program says Yes

> (henleyp “henley1000. txt”)

more than 60 words in one sentence.



;The program says Yes

(defvar *imin* 4) ;shortest sentence contains 9 words
(defparameter *f-h* (make-hash—table :test # eq)) ; a h—table for forward words
(defparameter *b-h* (make-hash—table :test # eq)) ; a h-table for backward words

(defconstant mw 100)

. reading a sample text
(defun read-text6 (f)
(let ((p 0) (b (make-string mw)))
(with-open-file (s f :direction :input)
(do ((c¢ (read—char s nil nil) (read-char s nil nil))) ((not c¢))
(if (or (alpha—char—p c) (char= c #\'))
(setf (char b p) ¢
p (1+ p))
(progn
(when (plusp p)
(see6 (intern (string-downcase (substring b 0 p))))
(setf p 0))
(Iet ((p (punc c)))
(if p (see6 p)))))))))

.5 registration on hash teables
(let ((prev ' [.]))
(defun see6 (wsym)
(pushnew wsym (gethash prev *f-h%))
(pushnew prev (gethash wsym *b—hx*))
(setf prev wsym)))

. making a sentence
(defun make—sen (w)
(labels ((-show (&rest lss)
(Tet ((1 0))
(dolist (Is 1ss)
(dolist (x 1s)
(format t ""A 7 x)
(if (zerop (mod (incf i) 8)) (terpri)))))
(throw ’done nil))
(rec (b fin)
(if (< i n)
(let ((b—next (gethash (car b) *b-h%))
(f-next (gethash (car f) *f-h%)))
(if (and (< *imin* i)
(member—if # terminal b-next)
(member—-if # terminal f-next))
(-show b (cdr (reverse f)))
(dolist (bl (remove-if # terminal b—next))
(dolist (f1 (remove-if # terminal f-next))
(rec (cons bl b) (cons f1 £) (1+ i) n))))))))
(catch ’done
(et ((Is (list (intern (string-downcase (symbol-name w))))))
(do ((n 10 (1+ n)))
((=n 30))
(rec 1s 1s 0 n))))))

(let (txt0)




(defun funny-sen (txt word)
(unless (equal txt0 txt)
(clrhash *f-h%k)
(clrhash *b-h%)
(read-text6 txt)
(setf txt0 txt))
(make-sen word)))

note:

Function read-txt6 reads a file given as an argument and store the previous and
following words of a word in hash tables *f-h* and *b-h%, respectively. As the
frequency does not matter, newly appeared word are memery appended by pushnew.
Function make-sen takes one argument and create a sentence which has the word
given as argument at the middle

execution result:

> (funny-sen “original. txt” ’friend)

programmers care about my friend robert and rest

parameters
NIL
Chapter 9
1.
(defun not-descending (1s)
(not (apply # >= 1s)))
2.
(defun coins (a)
(labels ((rec (am coins ncoins)
(if coins
(multiple-value-bind (n r) (floor am (car coins))
(rec r (cdr coins) (cons n ncoins)))
(nreverse (cons am ncoins)))))
(rec a ’ (25 10 5) nil)))
3.

(defun best10-10years ()
(labels ((rec (i n)
(if (=1 10)
n
(rec (1+ 1) (+ n (random 2))))))
(dotimes (i 10)
(format t “"A 7 (rec 0 0)))))

note:



Function bestl10-10years simulates the number of the best 10s from one species
for ten times. It is seldom that all of them are in 4——6, which means that that

judges do not select the real best singer.

>(best10-10years)
24336765914
NIL
>(best10-10years)
4584454248
NIL
>(best10-10years)
3555852784
NIL
>(best10-10years)
4575448375
NIL

(defun isec (x1 yl x2 y2 x3 y3 x4 y4)
(let ((dx1 (- x2 x1))

(dyl (= y2 y1))

(dx2 (- x4 x3))

(dy2 (= y4 ¥3))

(dx3 (= x3 x1))

(dy3 (- y3 y1)))

(let ((d (= (x dxl dy2) (* dx2 dyl))))
(unless (= d 0)

(let ((k1 (/ (= (x dx3 dy2) (¢ dx2 dy3)) d))

(k2 (/ (= (% dx3 dyl) (* dx1 dy3)) d)))
(if (and (K= 0 k1 1) (<=0 k2 1))

(cons (+ x1 (% dxl k1)) (+ yl (¢ dyl k1)))))))))

note:
Position vectors (p and q, respectively) of points (P and Q) which are on
segments AB and CD are represented by the position vector of A, B, C, and D (a,

b, ¢, and d, respectively) like as follows:

p=a+ki(b-a) (0 &le ki &le 1.0)
qg=c +kold - c) (0 &le k2 &le 1.0)

p = q is required to that segments AB and CD join each other.

(defun bisec (f min max epsilon)
(Iet ((m G+ 0.5 (+ min max))))
(if (< (- max min) epsilon)
m
(let ((fmin (funcall f min))
(fmax (funcall f max))
(fm  (funcall f m)))
(cond
((< 0 (¢ fmin fmax)) (error “wrong range”))
(=0 fm) m)




(( 0 (¢ fmin fm)) (bisec f m max epsilon))
((< 0 (k fmax fm)) (bisec f min m epsilon))
(t nil))))))

note:
following is the algorithm
i. m is the medien of min, max.
ii. if (max — min) is smaller than epsilon, return m, else go to the next
step.
iii. calculate f(min), f(m), and f(max).
iv. if f(min) * f(m) < 0, make m to be max of the next cycle and repeat step

i. else make m min of the next cycle and repeat step i.

(defun horner (x &rest parms)
(labels ((rec (parms acc)
(if parms
(rec (cdr parms) (+ (¢ acc x) (car parms)))
acc)))
(rec parms 0)))

7. 24 bit for clisp

> (log (1+ most—positive—fixnum) 2)
24

8. check
most—positive—long—float,
most—positive—double—float,
most—positive—single—float, and
most—positive—short—float

In the case of clisp, 4 types exist.

most—positive—long—float

. 80806525841981676561.646456992
most—positive—double—float

. 7976931348623157d308
most—positive-single—float

. 4028235E38
most—positive—short—float
.7014s38

—V WY = Y 0V

Chapter 10

1. a. Gz ,x z)



b. “(x,y,@z)
c. ((,0z,% 2)

(defmacro cif (pred then else)

" (cond
(,pred , then)
(t ,else)))

(defmacro nth—expr (n &body body)
(if (integerp n)
(nth n body)
“(case ,n
,@(let (GG -1))
(mapcar # (lambda(x) ~(, (incf i) ,x)) body)))))

note:
It makes a S formula from n—th item of the body if n is a integer. If n is
unknown at compile time, convert it to a case syntax.

Following way is not good as the runtime overhead does not decrease.

(defmacro nth—expr (n &body body) ; bad answer
“(nth ,n (list ,@body)))

(defun nth-expr (n &rest av) ; “bad answer2 can be written as a function”
(nth n av))

(defmacro ntimes (n &body body)
(with—-gensyms (gn grec)
“(let ((gn,n))
(labels ((, grec (i)
(when (< i ,gn)
, @body
(, grec (1+1)))))
(, grec 0)))))

(defmacro n—of (n expr)
(with—-gensyms (gn gi gacc)
“(do ((Ggn,n) (gi 0 (1+,gi)) (, gacc nil (cons ,expr ,gacc)))
((=,gi ,gn) (nreverse ,gacc))
O
; altertive
(defmacro n—of (n expr)
(let ((grec (gensym)))
" (labels ((, grec (i j acc)
@if =1 J)




(nreverse acc)
(,grec (1+ i) j (cons ,expr acc)))))
(,grec 0 ,n nil))))

(defmacro retain (parms &body body)
" ((lambda , parms , @body) , @parms))

note:

The dummy argument and the actual argument of the lamda formula is different
even the names are same. By separating body by the lambda closure, variables
outside do not change.

example:

>(et (@ 0) (b 1) (c2) (d3))

> (format t “values before retain: a= A, b="A, c¢="A, d="A"%" a b ¢ d)
> (retain (a b ¢) ;retain a b ¢. not d.

> (setf a (k a 10)

> b (x b 10)

> c (x c 10)

> d (xd 10))

> (format t “values in retain: a="A, b="A, c¢c="A, d=A"%" a b c d))
> (format t “values after retain: a="A, b="A, c¢="A, d="A"%" a b ¢ d))
values before retain: a=0, b=1, c¢=2, d=3

values in retain: a=0, b=10, ¢=20, d=30

values after retain: a=0, b=1, c¢=2, d=30 ;values a b ¢ becomes original
NIL

If a calling causes the change of the Ist, it cause a trouble. load followng

and see it.

(defmacro push— (obj 1st)
" (setf ,1st (cons ,obj ,1lst)))

. check the real push
(defun test—push ()
(let ((a (make-array 3))
(i0))
(setf (aref a 0) (list 0)
(aref a 1) (list 1)
(aref a 2) (list 2))
(push 4 (aref a (incf i)))
(format t ""A A "A"%” (aref a 0) (aref a 1) (aref a 2))))

; check the wrong push
(defun test—push- ()
(let ((a (make-array 3))
(i 0))
(setf (aref a 0) (list 0)
(aref a 1) (list 1)
(aref a 2) (list 2))
(push—- 4 (aref a (incf i)))
(format t “"A A "A™%” (aref a 0) (aref a 1) (aref a 2))))




result:

> (test—push)

0 @41 ©

NIL

> (test—push-)
0 42 ©@

NIL

Chapter 11

1.
(defclass rectangle ()
((height :accessor rectangle—height
;initarg :height
:initform 0)
(width :accessor rectangle—width
;initarg :width
:initform 0)))
(defclass circle ()
((radius :accessor circle-radius
;initarg :radius
:initform 0)))
(defmethod area ((x rectangle))
(* (rectangle-width x) (rectangle-height x)))
(defmethod area ((x circle))
(let ((xWARN-ON-FLOATING-POINT-CONTAGION* nil))
(+ pi (expt (circle-radius x) 2))))
2.

(defclass point ()

((x :accessor x

rinitarg :x

:initform 0)

(y :accessor y

rinitarg :y

:initform 0)

(z :accessor z

rinitarg :z
rinitform 0)))

(defclass surface ()
((color :accessor surface—color

:initarg :color)))

(defclass sphere (surface)
((radius :accessor sphere-radius
;initarg :radius
:initform 0)
(center :accessor sphere—center
:initarg :center

rinitform (make—instance ’point :x 0 :y 0 :z 0))))




(defun defsphere (x y z r ¢)
(let ((s (make—instance ’ sphere
:radius r
:center (make—instance 'point :x X :y y :z z)
:color ¢)))
(push s *worldk)

s))

(defmethod intersect ((s sphere) (pt point) xr yr zr)
(let* ((c (sphere—center s))
(n (minroot (+ (sq xr) (sq yr) (sq zr))
(.2 (+ (x (- (xpt) (x¢)) xr)
G« (= (y pt) (v ¢)) yr)
(x (= (z pt) (z ¢)) zr)))
(+ (sq (= (xpt) (x¢)))
(sq (= (v pt) (v ¢)))
(sq (= (z pt) (z ¢)))
(- (sq (sphere-radius s)))))))
(if n
(make—instance ’point
:x (+ (x pt) (kn xr))
iy (+ (v pt) (xnyr)
iz (+ (z pt) (knzr))))))

(defmethod normal ((s sphere) (pt point))
(let ((c (sphere—center s)))
(unit-vector (- (x ¢) (x pt))
(- (v o) (y pt))
(- (z o) (zpt))))

a.
(h)
& @ (@
ONRC
@)
order of specification (descending): a, ¢, d, e, f, g h
b.




order of specification (descending): b, d, e, f, g h, ¢

(defun most-spec—app-meth (gfun av)
(let ((classlist (mapcar # precedence av)))
(dolist (meth (method gfun))
(if (do ((i 0 (1+ i)) (spec (specialization meth) (cdr spec)))
((not spec) t)
(or (member (car spec) (nth i classlist) :test # equal)
(return)))
(return—from most-spec—app-meth meth)))))

5. add the following code to the answer of question 1 or to the Figure 11.1 of the
text book.

(defvar *area—counter* 0)
(defmethod area :before (obj)
(declare (ignore obj))

(incf *area—counter))

6. It makes difficult to define functions that contains several classes as
arguments. For example, the combine in page 163 of the text book cannot be

defined by the message passing model.

Chapter 12

1. a. sharing a nested list

(let ((ele ’ (a)))
(1ist ele ele ele))

= o C s—1— nill
]’ i
|
[ a=—1—— nill
a

b. not shareing a nested list

(list (list "a) (list “a) (list "a))




C.

i.

ii.

iii.

iv.

. ]

\

d

& A — T s—1— il
5 a—1—— Tl T a1 rill

sharing a nested list partially (three types)

(let ((ele ’ (a)))
(Iist (copy-list ele) ele ele))

]
l

I

[ m—

—— nill

\,

(setf g (make—queue))

e—r— nill

(enqueue ’a q)

=

L nill

(enqueue b q)

a

—t

—

— T a—1—— Till

-

L nill

(dequeue q )



ﬂrff’;f!;]
L

o a—— nill

(defun copy—queue (q0)
(let ((q1 (make—queue)))
(setf (car ql) (copy-list (car q0))
(cdr q1) (last (car ql)))
al))

(defun pushqueue (obj q)
(setf (car q) (cons (obj) (car @))))

(defun move—front (obj q)
(let (s (car @)))
(setf (car q) (if (member obj 1s)
(cons obj (remove obj 1s))
1s)
(edr q) (last (car q))))
(car q))

(defun in-circule (obj 1s)

(labels ((rec (1s1)

(if 1sl

(cond
((eql obj (car 1s1)) t)
((eq 1s (cdr 1s1)) nil)
(t (rec (cdr 1s1)))))))

(rec 1s)))

(defun cdr-circular-p (1s)
(labels ((rec (1sl)
(if 1Isl
(or (eq (cdr 1sl1) 1s)




(rec (cdr 1s1))))))
(rec 1s)))

(defun car—circular-p (1s)
(eq 1s (car 1s)))

Chapter 13

Check a compiled function using disassemble

For example, compile the following code.

(declaim (inline my-add))
(defun my-add (n)
(+n 1)

(defun call-my-add (n)
(my-add n))

and call
(disassemble *call-my—-add)
to see if call-my—add calls my—add. If it calls, following info is shown

in the case of clisp

1 (CALL1 0) ; MY-ADD

Otherwise, my—add is not appeared in the info. In the case of clist, small
functions like my—add are inlined by default. To prohibit it, you have to

declare like:

(declaim (notinline my-add))

(defun foo-tail (x)
(labels ((rec (x sum)
(if (zerop x)
sum
(rec (1- x) (1+ sum)))))

(rec x 0)))

It get twice faster. In addition, original deffinition causes a stack
overflow.

3. In the case of clisp, it dose not matter. See code.
In the case of ray—tracer, you cannot use with-type defined in the text

book as structures of numbers are mixed. modify it so that not to add (the


http://www.shido.info/lisp/pacl2_lisp.txt

[type] ...) to symbols start with ~?°.

(defmacro with—type (type expr)
(or
(leave-it expr)
" (the , type , (if (atom expr)
expr

(expand-call type (binarize expr))))))

(eval-when (:compile-toplevel :load-toplevel)
(defun leave-it (expr)
(if (atom expr)
(if (symbolp expr)
(if (char= #\? (char (symbol-name expr) 0)) expr)
expr)))

(defun expand-call (type expr)
" (, (car expr) ,@(mapcar # (lambda (a)
" (with—type , type ,a))
(cdr expr))))

(defun binarize (expr)
(if (and (nthcdr 3 expr)
(member (car expr) ~ (+ — % /)))
(destructuring-bind (op al a2 . rest) expr
(binarize ~(Gop (op ,al ,a2) ,@rest)))
expr)))

4. use array to represent a queue.

(defconstant gsize 100)
(defvar *net* " ((a b c) (b c) (c d)))

(let ((gqs 0) (qe 1) (qv (make-array qsize)))

(defun shortest—path (start end net)
(setf (svref qv 0) (list start))
(bfs end net))

(defun bfs (end net)
(if (= gs qe)
nil
(let ((path (svref qv (mod gs gsize))))
(let ((node (car path)))
(if (eql node end)
(reverse path)
(progn
(incf qgs)
(new—paths path node net)
(bfs end net)))))))

(defun new—paths (path node net)
(dolist (n (cdr (assoc node net)))
(setf (svref qv (mod ge gsize)) (cons n path))
(incf qe))))




5. see code

14. About the code of the answers

You can find the source code here. The names of some functions are changed in
order to avoid corruption. Answers for Chapter 13 are in a package SPEED.

The codes has been checked using clisp on Linux and Win32

®® oME 4 Common Lisp # code
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