ąhutLisp–-Ő

ý 9 { ø ) 4 ę O t fi ffl Ç. ó ý 9 Ĺ e { ffi -,fi Ì = ž ¯ ê {Common Lisp{-#,,1‚)UÇŞê.

0.1 )*(form)

fi,1/,&~Lisp‚ęóÇ,Y4ú]yh{,OŔLisp4bŘ*łÓ. - [Lispø:ÑÝ9Çw)žĂ(toplevel){bŘ*~à. fióžĂěQ ĲLisp,H*,ø:K\Çć{Ł.

Lisp/đK\Ç˙+n,+Çtó-Vfi{QĲ. ŐõCommon Lisp{" ı~> *ŔžĂ˙+n. ůćóY‹›~$nR.

!;\{Lisp,H*Č4Çrj. Ÿ*ůćó˙+nĂÁQĲ1,

> 1
1
>

ø:ÌK\Ç{Ł,Ëø˛Ç˙+n,,+Çó-VÍõ{QĲ.

óYń<Y˝,K\ñu{ŁZůćQĲ{ø. 61Yø{jw)�ü FŁ{. hůćQĲÇĽˇ)JFŁÓ*{,H*ffi,/<#zŃUåu. ¿Ÿ,Ÿ*.šÜÇjfiåu,ůćQĲ:

> (+ 2 3)
5

ó,H*(+ 2 3)ě,+w)v*n,j2Z3w)#Ã.

óĘđ¯ÙěůćÌš$,H*UŔ2 + 3,bóLispěůćš+Uó!~ Á,ĂÁËø#Ã,rÇ,H*úéiRŇÔ:(+ 2 3). OŔv*nó~,Y w)~í,+ff. ‚)YøU,H*ŃŽ˝,b/"ÞYń,+ff4Lisp! P{ÀÜČ.

ˇŸ,ůć.šőÇjfiåu,~/đ{,+ffůćˇU+Ü’:

2 + 3 + 4

‚óLispěůćİĽ›fiÇ#Ã:

> (+ 2 3 4)

1

/đůć~+,ÇŇŃÜÇ#Ã:Çó&ffi,ÇóŊffi. ~í,+ff{f u?Żø,óLispě,+,1zI-?jø{#Ã,Ýi^Ç:

> (+)
0
> (+ 2)
2
> (+ 2 3)
5
> (+ 2 3 4)
9
> (+ 2 3 4 5)
14

OŔv*n,1zIX3jø{#Ã,ůćĽˇ~iRŊ+,H*{‚)ZĹ e. ,H*,1¯`. ý,H*ě{#Ãýü,–4ÇĚì{,H*:

> (/ (- 7 1) (- 4 2))
3

~�lłÓuĂ,Ô>{Ĺ*úŔ>«{Ĺ*ø.

˛ÇLisp,+ff{ďàČß4:ÇÃÄXÝ. ÄŃ{Lisp,H*ˇŔ4 61YøÆ�(atom),ˇŔ48óiRěĎ^ÇÝõÇ,H*øÄ{,(list). YJ4\ff{Lisp,H*:

2 (+ 2 3) (+ 2 3 4) (/ (- 7 1) (- 4 2))

tŸůćRˇt{,ÄŃ{LispShÑfRYńo*. 6CYø{łÓŃø ÍĚì{łff:őb,H*~ěí,+ff;<jő~ąŚ~í,+ff,�#Þ~ ÏRÅ‚;,H*~IRÅ‚;‚ShL~ŞiRIÅ. óLispěůć~\{ “R,HÄŃYJŰ’.

0.2 FŁ

óÞĄě,ůćóžĂřQĲ,H*,Lisp+Çć{Ł. óYĄřůć�û ˙Ľ˝,H*4Ÿ[FŁ{.

óLispě,+4Ç<j,oŸ(+ 2 3){,H*4<jő~. hLispé< jő~FŁffi,Ç)YøÜZ:

1. D¸#Ã,&ŰŊúFŁ. ó$¿ě,ŽÇ#ÃFŁt�ü,Ä1#Ã{ ŁI/42Z3.

2. #Ã{Ł¨É1v*nŒÖ{<j. ó$¿ě,ý+<j,Ç(Ã5.

Ÿ*-[#Ãýü4<jő~,ÇćŢÞc–¸FŁ. Y4é(/ (- 7 1)

(- 4 2))FŁffi–¯{<Y:

  1. Lisp›ő(- 7 1): 7FŁŔ7,1FŁŔ1. Çćú¨É<j-,Ç(Ã6.

0.3. jâ 3

2. Lisp›ő(- 4 2): 4FŁŔ4,2FŁŔ2. Çćú¨É<j-,Ç(Ã2.

3. 6Z2{Ł¨É<j/,Ç(Ã3.

?X4ÄŃ{Lispv*nÑ4<j,bLõjÑ4. ‚<jffl4ŢYń0 *FŁ{. #Ã,&ŰŊúFŁ,Çć{Łú¨É<j,<j(ÃrÇ,H* {Ł. Yw)Common Lisp{FŁ–¸.

ÇX$EÞc–¸{v*n4quote. quote4Ç´Ov*n,Y?Ż øÇŃ�~Õ´{FŁ–¸. YÇ–¸4:fflŔ›X). quotezIÇ# Ã,?%�XŃŔ(ÃÇ:

> (quote (+ 3 5))
(+ 3 5)

Ŕê0",Common Lisp¡B’*Ŕquote{;“ff. /,ó-[,H*~ ÁfiÞ’ fi–Üzęő~quote3ø{H*:

> ’(+ 3 5)
(+ 3 5)

~;“ffˇ~quoteÊ(zõ.

Lisp˙Øquote*ŔńâŔ,H*13úFŁ{Cã. ˝ĄÌĽ:Y ńâŔ4õŔŃ~. ,f&ěĽXñu

Ÿ*fiQĲêJLispX–őĽ{ÀÜ,ÇÌK\ffiñFfå?šfiQtÇwě äňć(break loop){žĂěV. ěäňćÉêŃšè{ÇŞÊA8ñFÆO{åÌ, X,‚)fiŊĽˇ-w{/4Ÿ[,ěäňćěñu. Ÿ[(ÃžĂRûŢfi~ {Lispćÿ. óYÇ"œ{ćÿř,~:abortñu:

> (/ 1 0)
Error: Division by zero.
       Options: :abort, :backtrace
>> :abort
>

Ő9A0+êŸ[őALispÇŞ,1ùJ!đDFØ{¿�.

0.3 jâ

Lisp˙ØÄŃůć–óÙÇłÓěIzt{jâąn,ZJůćIXt{.

ńůć`.&~{jâąn4rj,ÇUŔïj�:256. ˛ńZÙÇł ÓøŃ{4�nˇ,Ç,+Ŕï~vZRiåu{�n:"ora et labora". rjZ�nˇÑFŁt�ü.

˛ÜńůćXđóÙÇłÓě–ı{4nRZ,. nR4\#. /đÇ ćúÝęÄLU,X¸fiŸ[QĲ:

> ’Artichoke
ARTICHOKE nR(/đ)XFŁŔ�ü,O$Ÿ*fi.Z~ÇnR,>6ÞÁ`ø~’Z~ Ç. ,,+ŔúiRÝŇ{^ÇÝõÇÃč. Ãč,14-[ąn,Ýi,.

fiŇZ~,,d¸LispÌ1ŔÇ4<jő~:

> ’(my 3 "Sons")
(MY 3 "Sons")
> ’(the list (a b c) has 3 elements)
(THE LIST (A B C) HAS 3 ELEMENTS)

>Õ?ÇZRâŔrÇ,H*,ÝiřÁ{,H*.

fi,1ő~listuè˝,. OŔlist4Ç<j,Ç{#ÃúFŁ. Y 4+ő~ólistő~ř{¿�:

> (list ’my (+ 2 1) "Sons")
(MY 3 "Sons")

ıóůćßŢaÜLisp!:3ŕđ´nČ{ăŸÞ. LispÇŞ,HŔ,. Ÿ*#Ã{åÄuZĂÄuŰ–ĂqfiLisp“R4ńŃ$Ł{Óä,YŽa Ť–&fifq. Y?ŻøLispÇŞ,1¯ÄLispSh. LispÇŞÊ–(‚% šđ)Ŕ�~fflU–UÇŞ{ÇŞ.

ůćtŚ109bfflDYńÇŞ,bý&óı~ãőĽ,H*Z,{ˇø› 4iŋˇ{,‚X4úÇćAŁF. YÒ4Ŕ[ůć&~quote. Ÿ*Ç, úZ~ê, FŁ(ÃÇýü; Ÿ*ŰŃúZ~,ÇúĂŔ4Sh,FŁ(ÃÇ{

Ł:

> (list ’(+ 2 1) (+ 2 1))
((+ 2 1) 3)

$ßŚÇ#ÃúZ~ê,Ä1¯ÄêÇ,. Ś«Ç#ÃŰŃúZ~,@Č Ŕ<jő~,zñÇj�.

óCommon LispěŃÜń0ff,+8,. fi,~éXÝ9-[ÀÜ{i Ru,+8,,Ý~nRnilu,+Ç. fi~ýń0ff,+8,ÑŰŃˇø,X ,ÇÌú+Änil:

> ()
NIL
> nil
NIL

fiXZ~nil(ŕlY›ŰfflŔ3ß)OŔnilFŁt�ü.

0.4 ,{v*

<jconsè˝,. Ÿ*Ç{Ś«Ç#Ã4,,Ç(ÃÇc,,c,{ŚÇ ÃčÒ4ŚÇ#Ã:

> (cons ’a ’(b c d))
(A B C D)

0.5. ]Ł 5

ůć,1/,šcÃčconst8,uè˝c,. ůćóÞĄDt{list< jŘX,4Çš´øÀÜconstnilÞV{0"Íff:

> (cons ’a (cons ’b nil))
(A B)
> (list ’a ’b)
(A B)

äý{˙R,ěÃč{<j4carZcdr.^1 ,{carÒ4Ç{ŚÇÃ č,‚cdr4ŚÇÃčĂÁ{ÄŃÀÜ:

> (car ’(a b c))
A
> (cdr ’(a b c))
(B C)

fi–~carZcdr{ø\uRz,ě-[Ãč. Ÿ*fi.RŚőÇÃč,,1Y

ø:

> (car (cdr (cdr ’(a b c d))))
C

b4,fi,1~thirdÍŐ4Ŕ)3ø{/:

> (third ’(a b c d))
C

0.5 ]Ł

nRt4Common Lispě,+]{b‹Ł. Ò6nil,tFŁt�ü. <jlistp( Ã]Ÿ*Ç{#Ã4Ç,:

> (listp ’(a b c))
T

Ç<jw)äÓŸ*Ç{(ÃŁúĽ:Ä]Ý". Common Lisp{äÓ {Ö�/đ1pĹŮ.

"óCommon Lispě~nil(8,)u,+. Ÿ*ůć¨Élistp{#ÃX4 ,,Ç(Ãnil:

> (listp 27)
NIL

OŔnilÈÜÜÇnž,<jnull(Ã]Ÿ*Ç{#Ã48,:

> (null nil)
T

1carZcdr{Ö�uÍŢ,óŚÇLisp"ßě{«\,+. car,+“contents of the address part of the registe”‚cdr,+“contents of the decrement part of the register.”

‚<jnot(Ã]Ÿ*Ç{#Ã4":

> (not nil)
T

Çćq\){43ø{/<.

ˇif4Common Lispě!;\{ffiGłé. ÇÄzIőÇ#Ã:Ç-A ,H*, Çthen,H*ZÇelse,H*. -A,H*úFŁ. Ÿ*Ç( Ã],¸then ,H*úFŁ?(ÃĹ*. Ÿ*Ç(Ã",¸else,H*úFŁ ?(ÃÇ{Ĺ*:

> (if (listp ’(a b c))
      (+ 1 2)
      (+ 5 6))
3
> (if (listp 27)
      (+ 1 2)
      (+ 5 6))
11

Ò6quote,if4´Ov*n. ÇX–~<ju"ı,OŔ<jő~{#Ã ffl4ˇFŁ{,‚if{´Ž4ŘŃ!ĂÜÇ#Ãě{ÇúFŁ.

   if{!ĂÇ#Ã4,ă{. Ÿ*fi‹QÇ,Çb‹Ŕnil:

> (if (listp 27)
      (+ 2 3))
NIL

ŕlt4]{b‹,+,-[X4nil{ÀÜó\öÞ˝ľěúĂŔ4]:

> (if 27 1 2)
1

\öv*nandZorÒ6ffiGłé. ÜVÑzI-?jø{#Ã,bŘFŁ –êh¡(ÃŁ{jø{#Ã. Ÿ*ÄŃ{#ÃÑ4](X4nil),`Ŕand( Ã!Ă#Ã{Ł:

> (and t (+ 1 2))
3

bŸ*ÙěÇ#Ã4",ÄŃÇĂÁ{#ÃÑXFŁê. or›ąŚ,ŘˇÇ ŊtÇ4]{#ÃÒ–ŹFŁê.

YÜÇv*n4w. Ò6´Ov*n,w,1–ff/đ{FŁ–¸. Ś109 Ľ:Ÿ[fflUfi�~{w.

0.6 <j

fi,1~defunu¡Bc{<j. Ç/đzIőÇ1Þ#Ã:ÇÖ�,ïk j, ZøÄ<j‹{ÇÝõÇ,H*. Y4ůć¡Bthird{ń,–:

0.7. Ť¸ 7

> (defun our-third (x)
    (car (cdr (cdr x))))
OUR-THIRD

ŚÇ#Ã,+<jÖR4our-third. Ś«Ç#Ã,,(x),ĂÒ<jRzI Ç#Ã:x. 6Yø~*3ăn{nRw)#Þ. h#ÞS,¨É<j{# Ã, Ò6xÄ){,ÇŚw)kj.

¡B{ÙŻ\I,(car (cdr (cdr x))),ý/đÄĂ{<j‹. ÇůłLisp,Ŕ ê›ő<j{(ÃŁ,ÇŤ)JfflŔ. Ä1,éůćÉñ{*Ŕ#Ã{-[x,ő ~our-thirdÌ(Ã(car (cdr (cdr x))):

> (our-third ’(a b c d))
C

”lůćtê#Þ,ÒÍŐ4őĽfflŔ4nRê. Æć4#ÞÖ,4ń Ń�~ÖÁ{é6. YÒ4ŔfflŔnRˇ6,øŇúZ~. ,Ňú Z~4OŔXŸ${Ż,ÇÒÌúh*Sh;nRŇúZ~4OŔXŸ${ Ż,ÇÒÌúh*#Þ.

fi,1š<j¡B.6ÄìÇLisp,H*{Äo*. ˝Á{,H*- A1Z4ČZ4dLŢ3:

> (> (+ 1 4) 3)
T

/,šYJ´Oj�ęÄ#Þ,ůć,1UÇ<j-A-[ÜÇjČZ4d LŢŚőÇ:

> (defun sum-greater (x y z)
    (> (+ x y) z))
SUM-GREATER
> (sum-greater 1 4 3)
T

   LispéÇŞ,,ÇÝ<jXfiK/. <j)êÄŃ{/<(/"ÞèÄêł

Óýü{L\I). fi,1ĂŔfi{<jě{Ç4Ì<j,b/đfi–óžĂ řő~-[Ç<j. Y?Żø,hfiUÇŞ{ffi-,fi–BãBãŔ- AÇć.

0.7 Ť

ůćóÞĄě¡B{<jďő~êÙÇ<jŔ�~qÖ. ˇŸsum-greaterő ~ê+Z>. <j,1ő~-[<j,ÝiÇýü.

�~ő~�~{<j4Ť{. Common Lisp<jmember-AìøÀÜ4 d4Ç,{Ãč. Y4¡BÄŤ<j{;ŽÇý:

(defun our-member (obj lst)
  (if (null lst)
      nil

(if (eql (car lst) obj)
    lst
    (our-member obj (cdr lst)))))

äÓeql-AÇ{ÜÇ#Ã4d#3;ø$Či,¡BěÄŃÀÜůć1~ÑD ,. Y4Ç{äq<Y:

> (our-member ’b ’(a b c))
(B C)
> (our-member ’z ’(a b c))
NIL

   our-member{¡Bn\˝Á{�lłÓÃc. Ŕê-AÇé6obj4d

4,lst {ÄÊ,ůć

1. D¸5Ęlst4dŔ8. Ÿ*48{,lobjX4Ç{ÄÊ,ůć)q

   ê.

2. d¸Ÿ*obj4lst{ŚÇÃč,ÇÒ4ÄÊ

3. d¸ŘŃhobj4lstÙŻ\I{ÄÊffi,Çb4lst{ÄÊ.

hfiœffőĽÇŤ<j4Ÿ[Ó*{ffi-,šÇ HÄYø{ÃcÌŃÐ Ï{. Őõ|‚)úzŤ<jiXPőĽ. iõh˙u�é<j{ÇFØ {ˇš. ŃńJ3š<j.6Äìńo*{åì. ÆîÒ6kjøt u;JÓ*úÝÝÉÙÇ<j;!ĂqÄ{ŮňúøãPäñV,Ò6(Ã ÇŁ. Ÿ*ůć~Yńˇš,ŤÒ�#Ğñê. åì‹Ŕ–šÙ‹ÝÝÉ� ~? Ç.šĄøŽÙê.

ÇÍP{ˇš4š<j.6Äšż{,Ç. ó,ÇěŤ4i�l{/ <. ůćšđóĘđ¯ÙětŤ,Ç. ˇŸ,"œÇż$ęfféNşż $Þ{|=#ŽąlU. 5Ęľȷ{,Ç,–4Yø{:

1. RzPľȷ

2. ĘIŃˇ|=#Ž{få

3. Ÿ*Ťľȷ˙tÙÇ,–Ń~{ľȷ,5ĘÇć

YÇ¿�;\z¯1őĽ,bÇ4Ť{,OŔŚőZ,1ÊŃÇÝõÇ3ø {,Ç.

O$Xˇšour-member.6Ŕ-AìøÀÜ4dó,ě{åì,‚4šÇő ĽŔû¡ìøÀÜ4dó,ě{–¸. Ÿ*ůć1YńDĽV<j,Ť{ ¿XÒX?óê.^2

2őĽŤŃh˙{ÖV,1kffl1�ľæě{¨[ń:

Touretzky, David S. Common Lisp: A Gentle Introduction to Symbolic Computation. Benjamin/Cummings, Redwood City (CA), 1990, Chapter 8.

Friedman, Daniel P., and Matthias Felleisen. The Little Lisper. MIT Press, Cambridge, 1987.

0.8. ÝÖLISP 9

0.8 ÝÖLisp

ÞĄůć¡B{our-member1ÊÇiRĹŮ. ÍfiĚì{<j¡B,–1Ô ňÇiRĹŮ. ðęLisp{|tYŔõiRÌątí„. Yw|Ÿ[VÖ Yø{Sh? ÍX~ĂUê. ů‹ŔI%iRČ-{Ž{?

ÃI4,fiXĽˇ)YJ. LispÇŞÊ/,À§,‚X4iRuÖUÇŞ. hÆćUSh{ffi-,Æćtľýfflöì+ýÇiRŽ{ýÇ. -[ÇĂ Ď{fflöì,´/4Lispø:ŐQ{,aŤ–)tiRŽ{. óYø{fflöì ě,hfiQĲêÇiR,ÇÌŊ+ZÇŽ{{`ÇiR. Ÿ*fi{fflöìX) iRŽ{,ıóÒ*˝u,ÏÄÇŸ[&Ç)YG/,OŔŰŃYÇÕ–,/" ÞX,–ULisp ÇŞ{.

óviě,fi,1~:set smuK‚iRŽ{. óemacsě,M-x lisp-mode4ÜzŤ Õ–{PÍff.

ŃêP{fflöì,hfiUÇŞ{ffi-,iRŽ{Xò4Çŕ¸. ‚%O ŔLispÀ§Ń/~{‹¿,fiÝÖLispSh›X4Çŕ¸ê. OŔ||Ñ~ #3{ó‹,fi,1/,À§ÝÖSh,ČQiR.

X¸õŔŃšè{Lispg0,Ì–ıour-member{¡Bi˙ÖÃ,Ÿ*ÇU ÄYÇø�:

(defun our-member (obj lst) (if (null lst) nil (if
(eql (car lst) obj) lst (our-member obj (cdr lst)))))

Ÿ*Sh7hŔÀ§,ÆÒŰŃh˙ê. fi,1ČQL\I{iR‚ÖÃÇ:

defun our-member (obj lst)
  if null lst
     nil
     if eql (car lst) obj
        lst
        our-member obj (cdr lst)

/"Þ,hfióŠÞULispSh{ffi-,YÒ4Ç,q{Íff. 1ĂfiQĲ {ffi-,,1SSIĳ~fflöì{Ž{iR{Õ–.

0.9 QĲZQñ

tø~ŔŐ,ůćĘóĳ~žĂŰě&~i/o. é"«{bŘ*{ÇŞ,Y, –ďXê. óYĄě,ůćJQĲQñ<j.

Common Lispě!Ä{Qñ<j4format. ÇzIÜÇ1Þ#Ã:Ś Ç,+Qñtý‹,Ś«Ç4�nˇÜÆ,“˝{#Ã/đ4é6,Çć{K\ ,+(printed representation)RúĆĲtÜÆěV. Y4ÇŻn{¿�:

> (format t "~A plus ~A equals ~A.~%" 2 3 (+ 2 3))
2 plus 3 equals 5.
NIL

Õ?ÜøÀÜK\óY‹. Śq4formatK\{. Ś«q4formatő~ {(ÃŁ,Ò6/đøĎžĂK\. /đ6formatYø{<jXÌĘzó žĂ,‚4óÇŞ«\úő~,O$(ÃŁÒXÌúD. format{ŚÇ# Ãt,+QñRúŸtb‹{Ŕ0V. /đYÌ4žĂ. Ś«Ç#Ã4SShQ ñÜÆ{�nˇ. óÇřÁ,ŽÇ A*,+ÇRúSS{ăŸ, ‚ %,+c qn. YJăŸfl’úĂÁ{#Ã{ŁSS.

)ï{QĲ<j4read. hŰŃ#Ãffi,Ç,b‹{Ŕ0---/đ4ž Ă---ÖĲ. ˝ÁYÇ<j˙+~ŠQĲ,lĂ(Ã-[QĲ{ÀÜ:

(defun askem (string)
  (format t "~A" string)
  (read))

ÇäqŸ˝:

> (askem "How old are you? ")
How old are you? 29
29

>“ÔreadÌ{Ï-ó`‹ĘtfiQĲfflŔÀÜ?(/đˇ)—ĲÃř. O $ő~read‚XK\Òh{˙+få4XÒĲ{,d¸fi{ÇŞÌÉ|1.š Ńń{\6,b"«ÞÇó-VQĲ.

Ś«ÇˇêĽread{4Ç:đ„L:Ç4Çqr{LispłffIÛì. Ç ?X4ÖĲ�nòšÇćh*�nˇ(Ã. ÇIÛÄÖt{ÀÜ,?(ÃÄŮ ¯{Lisp é6. óÞ¿ě, Ç(ÃÇj.

askemŕliá,bÇ0+êJůć1~ó<j¡BěŰŃt{«Ő.

Ç{<j‹Ý9õÇ,H*. <j‹,1Ý9-?õÇ,H*,h<júő~ ffi,Çćfl’úFŁ,<jÌ(Ã!ĂÇ,H*{Ł.

ó1~{9Ąě,ůć*ÑÄć{‘‘;’’{Lisp---ýŰŃĆ*~{Lisp. Ć*~4Ŋ*Ŕ,H*FŁ{Ă*Ţ#êi\-Ő{çÕ. hůćéÇ; {Lisp ,H*,¿Ÿ(+ 1 2)FŁ,ŰŃñıĆ*~;Çİ(ÃÇŁ. bhů ćő~format,ÇXİ(ÃŁ,ďK\êJÀÜ. Y4ńĆ*~.

Ÿ*ůćˇUŰŃĆ*~{Sh,`Ŕ¡BŃõÇ,H*{<j‹ÒŰŃffl Ŕ?B. !ĂÇ,H*{Ł*Ŕ<j{(ÃŁú(Ãê,b~Á{,H*{ ŁÑúĎńê. Ÿ*YJ,H*ŰŃĆ*~,fiÒX-wŔfflŔLispˇDğV ›őÇć.

0.10 #Þ

let4Common Lispř!đ~{v*nČ,ÇtfiZĲc{Û\#Þ:

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

Çlet,H*ŃÜ\I. Ś\I4ï‚˝c#Þ{Ŋ‚,ŽÇoŸ(# Þ,H*). ŽÇ#ÞÌúĎč#a{,H*{Ł. óÞ¿ě,ůć‚˝êÜ Ç#Þx Zy,ÇćI/úĎčðŁ1Z2. YJ#ÞŘólet{‹«ŃH.

#ÞZŁ{ï,{ĂÁ4ø,H*,ÇćRúfl’FŁ. ó$¿ě,ŘŃ Ç,H*:é+{ő~. !ĂÇ,H*{Ł*Ŕlet{Łú(Ã. ˝Á4 Ç&~let {Íäă˙u{askem{Çý:

0.11. ĎŁ 11

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

$<j˝ê#Þvalu?8read(Ã{é6. OŔÇŃ$é6{ÖÁ,Ç,1 ó*ñ4dˇ(Ãé6Č~Ľ˝fi{QĲŁ. fi,–.š_t,numberp4 -AÇ{�#Þ4d4j�{äÓ.

Ÿ*~ŠQĲ{X4j�,ask-numberő~Ç�~. Ĺ*Ů¯êÇ*Ñ ˇztÇj{<j:

> (ask-number)
Please enter a number. a
Please enter a number. (ho hum)
Please enter a number. 52
52

6ø~ůćt{#ÞÑw)Û\#Þ. ÇćŘó´¡{ćÿě4ŃH{. ˛iŃąw)\Û#Þ{#Þ,Çćó-[Ŕ0Ñ4,D{.^3

/,¨ÉdefparameterÇnRZÇŁ,fi,1è˝\Û#Þ:

> (defparameter *glob* 99)
*GLOB*

Yø{#Þ,1ó-[Ŕ0?R,ø:óÇ,H*ě,¡BêÇ#3Ö�{ Û\#Þ. Ŕêff¡Yń<Y{ñı,ó‹Þ\Û#Þ{Ö�1hR‚)ZĹ e. ůćęb¡B{#Þ,Ö*‘‘h--glob--h’’.

fiď,1~defconstant¡B\Ûđj:

(defconstant limit (+ *glob* 1))

fiXĽˇÉđjåÇęŕX3{Ö�,OŔŸ*&~#3{Ö�*Ŕ#Þ,Ò ÌñF. Ÿ*fi.-wìÇnR4d4\Û#ÞÝđj{Ö�,>~boundp:

> (boundp ’*glob*)
T

0.11 ĎŁ

Common Lispě!Ê/{ĎŁv*n4setf. ůć,1~Çé\ÛÝÛ\#Þ §qĎŁ:

> (setf *glob* 98)
98
> (let ((n 10))

3]t{K/óŢ#ff#ÞZ´O#Þ{X3,X,ůćztŚ9bÌfflDÇ.

    (setf n 2)
    n)
2

Ÿ*ŚÇ�#ÞX4Û\#Þ{Ö�,ÇúĂŔ4\Û#Þ:

> (setf x (list ’a ’b ’c))
(A B C)

ýfi,1/,ĎŁ[9ŔcO\Û#Þ.X,óÍľGěÒhŔ&~defparameter 4vP{ZÂ.

fi–){ÏXŐÉ#ÞĎŁ. setf{ŚÇ�#ÞXb,14#ÞÖ,ď, 14,H*. óYń<Y˝,Ś«Ç�#Þ{ŁúĆĲtŚÇÄõùt{ă

Ÿ:

> (setf (car x) ’n)
N
> x
(N B C)

   setf{ŚÇ�#Þ´Ć,14-[õù´¡ăŸ{,H*. ÄŃYø{

v*nóŐ9DěÑú)“Ŕ‘‘settable’’.

fi,1ÉsetfSjÇ�#Þ. oŸ

(setf a b
      c d
      e f)

{,H*#hŢËŹőÇ\Õ{setfő~:

(setf a b)
(setf c d)
(setf e f)

0.12 <jŽfflÇff

<jŽfflÇff{?Ğ4fflU/,(ÃŁuÓ*{ÇŞ,‚X4-ŢfflŔÀÜ. Ç4Lispě3|{Ŕă{)¿. LõjLisp«Ÿ<júő~4ŔêztÇć {(ÃŁ, ‚X4Çć{Ć*~.

¿Ÿ<jremove,ÇzIÇé6ZÇ,,(ÃÇ\øê`Çé6{c

,:

> (setf lst ’(c a r a t))
(C A R A T)
> (remove ’a lst)
(C R T)

ŔfflŔXĂremove,,ěÍøÇé6? OŔYX4ÇÄ){/<. Æu{ ,ŰŃúŢ#:

0.13. şS 13

> lst
(C A R A T)

`ŔŸ*fi].,,ěÍńJÃč‹ŔÍ? óLispě,fi/đYø)ąŚ {/<:š,¨ÉìÇ<j,lĂ~setfußő(ÃŁ. ŔêšÄŃ{a,,xě Íń, ůćYø):

(setf x (remove ’a x))

<jŽfflÇffý§Þ?Żøff¡&~ÃŸsetf{<j. ffiË.6Yń ,–uÑiO˙,/ĂAøV)ê. ‹Ŕ–İş(ÃŁÒ–è˝ÇŞ?

q\Xĳ~Ć*~4Ńh˙{. bśøęó{ýĲ,fiÌŕÇŔ–ı]t ĽˇĆ*~{Ŕ0ôè. fi&~Ć*~Öè,fi›ÒÖ§Z.

<jŽfflÇ!ŋˇ{ĂŽČ4ÇãŐbŘ*-A. ó;{<jŽSh ě,hfiU<j{ffi-Ò,1-AÇć. Ÿ*Ç(ÃÏĆ{Ł,fi,12¡Ç 4th{. YJ~i{fe,àøóåÌŮ¯ãL{k/. hfióÇŞě -Ţê-[Ŕ0, fiÌztýffi{Ý#. ‚Yńýffi{Ý#ÌQuń\c {fflÇZÂ. Ò6đŻęfG#ˇ,Ďčůćc{/ţ0*.

0.13 şS

hůć.)JŋĚ{/<ffi,~şSˇ~ŤÍ�lJ. Żn{¿�4~ş S¯Äìń,Â. <j

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

K\,starttendČ-{rj{š0:

> (show-squares 2 5)
2 4
3 9
4 16
5 25
DONE

   dow4Common Lispě!äý{şSv*n. Ò6let,do›ÌŮ¯#Þ,Ç

{ŚÇ�#Þ4ˇŢ#Þ–Â{,. ,ě{ŽÇÃčäŃŸ˝o*:

(variable initial update)

Ùěvariable4nR,‚initialZupdate4,H*. ‚)ŽÇ#ÞÌúĎ č#a{initial{Ł;óşS{ffi-ÇÌúĎč#a{update{Ł. show-squaresě {doİŮ¯êÇ#Þi. Ś’şS{ffi-,iúĎčstart{Ł,ó1Ă{ş SěÇ{ŁÌŽ’›fi1.

do{Ś«Ç�#Þ4Ý9ÇÝõÇ,H*{,. ŚÇ,H*~u-A şS4daŤ*Ő. óÞ¿ě,-A4(> i end). ÙŻ{,H*ÌóşS*

ŐĂfl’›ő,?%!ĂÇ{Ł*Ŕdo{(ÃŁ. O$show-squaresffl4Ì (Ãdone.

Ż˝{�#ÞøÄêňć‹. ÇćóŽ’şS{ffi-fl’úFŁ. óŽ’ şS{ffi-#Þ¸úÍc,lĂłŐ-Aú›ő,ò4(Ÿ*-A»¡)ňć‹ú ›ő. *Ŕéˇ,Y4ŤÇý{show-squares:

(defun show-squares (i end)
  (if (> i end)
      ’done
      (progn
        (format t "~A ~A~%" i (* i i))
        (show-squares (+ i 1) end))))

$<jě{ŊcÁ:4progn. ÇzI-?jÞ{,H*,éÇćfl’F Ł,lĂ(Ã!ĂÇ{Ł.

éJ´O<YCommon LispŃÍ;\{şSv*n. ˇŸ,Ŕê(ż,{ ÄŃÃč,fiÍ,–~dolist. YÇ<j(Ã,{§Ý:

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

$ßdolistzIoŸ(variable expression){�#Þ,lĂ4,H*L. variable# –ęexpression(Ã{,ěÃčÔ¡,,H*Lú›ő. O$ÞÁ{ňćó? Ğ4,élstě{ŽÇobj,len›fi1.

$<j{Çl{ŤÇý4:

(defun our-length (lst)
  (if (null lst)
      0
      (+ (our-length (cdr lst)) 1)))

ý,Ÿ*,Ŕ8,Ç{§ÝÒ40;d¸Ç{§Ý4Ç{cdr{§ÝfiÞ1. $Ç ý8ùJ,bOŔÇX4ŮŤ{(D13.2Ą),Ç{HGX`Ŕř.

0.14 <j*Ŕé6

<jóLispěÒ6nR,�nˇZ,ø,4đ–{é6. Ÿ*ůćÉfunction Ç<j{Ö�,ÇÌ(Ã#ˇ{é6. Ò6quote,function4´Ov*n,O $ůćXZ~�#Þ:

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

0.14. ¡j*Ŕé6 15

YÇÜøiÛ˝{(ÃŁ4<jóŻnCommon Lisp"ıě,–{+0*.

tø~ŔŐůćõùt{é6äŃYø{´Ž:Lisp+ÇćęůćQĲ{ Üø4Ů{. $‹¿X7\<j. Ç6+Yø{«Ÿ<jó«\,–4 ãåìh. Common Lisp{"ı,1ă˙-[Çõą{i\,+0*.

Ò6ůć~’*Ŕquote{;“ff,ůć,1~#’*Ŕfunction{;U:

> #’+
#<Compiled-Function + 17BA4E>

$;“ffw)sharp-quote.

Ò6ÙÇ{é6,<j,1*Ŕ�#Þ¨Ť. ÇzI<j*Ŕ�#Þ{ 4apply. ÇzIÇ<jZï�#Þ,?(Ã`Ç<ja~YJ�#ÞĂ {Ĺ*:

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

Ç–zI-?jø{�#Þ,Řˇ!ĂÇ4,:

> (apply #’+ 1 2 ’(3 4 5))
15

<jfuncall–)3ø{/<,X,ÇXĽˇš�#Þ8ó,ě:

> (funcall #’+ 1 2 3)
6

wdefun‚˝Ç<j?ÉÇÇÖ�. b<j?X4ŇĽˇÖ�,O$ ůć›XĽˇ~defunu¡BÇć. Ò6ÙÇLispé6ø,ůć,1ĘzZ ~<j.

ŔêĘzZ~Çrj,ůć~ïj�;ŔêĘzZ~<j,ůć~Äć {lambda,H*. Çlambda,H*4Ý91˝Ãč{,:nRlambda,ï kj, lĂ4^ÇÝõÇ,H*øÄ{<j‹.

YÇlambda,H*S,zIÜÇj?(ÃÇćČZ{<j:

(lambda (x y)
  (+ x y))

(x y)4kj,,ËóÇĂÁ{4<j‹.

,1ĂŔlambda,H*4<j{ÖÁ. Ò6Ê/{<jÖ,lambda,H*, 14<jő~{ŚÇÃč:

> ((lambda (x) (+ x 100)) 1)
101

‚/,ólamda,H*Č~Őfi#’,ůćztê#a{<j:

> (funcall #’(lambda (x) (+ x 100))
           1)
101

$ń,Hfftůć&~flÖ<j.

lambda4fflŔ?
   lambda,H*ě{lambdaX4v*n. Çİ4ÇnR.^4 Çó`Ï{Lisp0ÓřŃ

ń*~:<j{«\oÕ4,,O$K/<jZÊ/,{ŊÍff4ĘŚÇÃč4 d4nRlambda.

óCommon Lispěfi–š<j,+Ŕ,,bÇćó«\ú,+ÄÕ´{<jé6. O$lambdaXò4Ľ{. Ÿ*ˇFš<j

(lambda (x) (+ x 100))

,+Ä

((x) (+ x 100))

›ŰŃfflŔĞñ,bLispÇŞÊ.šó‹ê<j1nRlambda‚),O$Common Lispâ «ê$¨:.

0.15 ąn

Lisp~:3ŕđ{˘ÙCãußőąn. óŐõłÓě,#Þ4Ńąn{,fi zŊ¡#Þ{ąnb–&~Ç. óCommon Lispě,ŁäŃąn,‚X4#Þ. fi,1".ŽÇé6Ñ"êŊÒÇ{ąn{)ü. Yń0ffw)+ąn. fiXĽˇV˘Ò#Þ{ąn,OŔ#Þ,1ã-[ąn{é6.

ŕląn˘ÒX4Ľ{,ŔêHG{Îùfi,–Ì~tÇć. ąn˘Ò ó13.3 ĄěßX.

Common Lisp{«ŸąnèÄêÇąn{Ă’Ĺè. Çé6/đäŃ õńąn. ˇŸ,j274ąnfixnum,integer,rational,real,number,atom,Zt,1 Äu{›§ŔŞ. (NumericąnóŚ99ěßX)ąnt4ÄŃąn{ğø,O $-[é6Ñ4ąnt.

<jtypepzIÇé6ZÇąnĂÒn,Ÿ*é64`ńąnÒ(Ã]:

> (typep 27 ’integer)
T

hůćŊtÈń«Ÿąnffi,ůćÌŘëÇć.

0.16 0Ć

ý9İüîŽyÄŔŘëê˝Lisp. l‚ń:3ŕđ{łÓ{o6.š rıñuê. D¸,ŤłÓŃ\{łffu,HÄŃ{ÇŞĹè. $łffä ŢńLisp {é6---,. <j,*ŔÕ´{Lispé6,,1,+Ŕ,. ‚ %LispýüÒ4LispÇŞ,´Ć\4Ďęfi�~¡B{<jŰŃ-[K/{< jøÄ{.

4óAnsi Common LispěďŃÇlambdaw,Ç–tfiš#’(lambda (x) x)UÄ(lambda (x) x). ĎŢ&~YÇwÜŁêlambda,H*ZnRŽ{<jÖ(Ùěfiz*~#’) {éÁu,Ç!õX ,äŃŻ˙{i,.

Ÿ*fiďXq\8ùÄŃYJŰ’Č-{ˇø,>XZe. LispZĲê YŔõcl{Ű’,fizŞffi-VYçÇć. X,ŰèzĂÒG/: ‚| Ïŕ{ĂÄĞ.åuÙě.

Richard Gabriel”Ì‚mGŔĂC47\UUnix{łÓ.^5 ůć›,1ĂLisp4

fflULisp{łÓ. bY4ÜńX3{¡c. ń,1~�~ufflU{łÓ4 ZńÒ§fflUìJ´¡ąn{a~{łÓq\X3{. Ç‚éêc{fflÇ 0ff:fiXbółÓěfflÇ,fiď,1Ţ§łÓ17\fiÇŞ{Ľˇ. Ÿ*fi .őĽLispfflÇ{ý§,YÇĞ.4ÇiP{åŽ. fflĹ

1. Lisp4bŘ*łÓ. Ÿ*fióžĂQĲ,H*,LispÌK\Ç{Ł.

2. LispÇŞĎ,H*øÄ. ,H*,14ÇÆ�,Ý4Ç,, ,{Ś

ÇÃč4v*n,ĂÁËø^ÇÝõÇ�#Þ. ~í,H*?Żøv*n ,zI-?õÇ�#Þ.

3. Common Lisp<jő~{FŁ–¸:,&ŰŊé�#ÞFŁ,lĂšYJŁ ¨ÉĎv*n,+{<j. quoteŃÇ�~{FŁ–¸:ÇÆUXÄŔ( Ã�#Þ.

4. øê/đ{jâąn,LispďŃnRZ,. ĎŢLispÇŞĎ,øÄ,iŐ 4fflU–UÇŞ{ÇŞ.

5. őÇäý{,ßő<j4cons:Ç‚˝Ç,;car:Ç(Ã,{>ÇÃ č; cdr:Ç(ÃŚÇÃčČĂ{ÄŃÀÜ.

6. óCommon Lispř, t,+],nil,+Ű. ó\öÞ˝ľě,øênilČi

{-[ÀÜÑő*]. äý{ffiGłé4if. andZorv*nÒ6ffiG łé.

 7. LispÌˇ4Ď<jèÄ{. fi,~defunu¡Bc{<j.

 8. ő~�~{<j4Ť{. Ť<jaŤúĂŔ4Ç,Ç‚X4å
    ì.

 9. iRX4Çŕ¸,OŔÇŞÊĳ~À§uÖULisp.

10. äý{i/o<j4read:ÇÝ9êqr{LispłffIÛì,Zformat:Çä

ŢÜÆŮ¯Qñ.

11. fi,1~let‚˝c{Û\#Þ,~defparameter‚˝c{\Û#Þ.

12. ĎŁv*n4setf. Ç{ŚÇ�#Þ,14,H*.

13. <jŽfflÇff---Ç?Żøff¡Ć*~---4Lispě3|{Ŕă{)¿.

14. äý{ňćv*n4do.

5Gabriel, Richard P. Lisp: Good News, Bad News, How to Win Big. AI Expert, June 1991, p. 34.

15. <j4đ–{Lispé6. Çć,1*Ŕ�#Þú¨Ť,,1,+Älambda ,H*.

16. ŁŃąn,‚#ÞŰŃąn Öó

1. Ľ:1˝,H*FŁĂ{Ĺ*:
       a. (+ (- 5 1) (+ 3 7))
       b. (list 1 (+ 2 3))
2. Éñ3ńX3{–(Ã(a b c){cons,H*
3. ~carZcdr¡BÇ<j,Ç(Ã,{ŚŔÇÃč.
4. ¡BÇ<j,ÇzIÜÇ�#Þ,(ÃÜÇěvL{Ç.
5. YJ<j)êfflŔ?
       a. (defun enigma (x)
            (and (not (null x))
                 (or (null (car x))
                     (enigma (cdr x)))))
       b. (defun mystery (x y)
            (if (null y)
                nil
                (if (eql (car y) x)
                    0
                    (let ((z (mystery x (cdr y))))
                      (and z (+ z 1))))))
6. ó˝Á{,H*ě,xßaŤ4fflŔ,zñĹ*?
       a. > (car (x (cdr ’(a (b c) d))))
          B
       b. > (x 13 (/ 1 0))
          13
       c. > (x #’list 1 nil)
          (1)
7. Ř~ý9Řë{v*n,¡BÇ<j,ÇzIÇ,*Ŕ�#Þ,?(

Ãt Ÿ*,{ÃčěŰèŃÇąn4,.

8. Éñ<j{şSZŤÇý:Ç

       a. zIÇtrj,?K\YŔõjø{Ž.

       b. zIÇ,,(ÃnRaó,ěñı{’j.

9. ăŁŇ.UÇ<j,Ç(Ã,ěÄŃ:nilÃčČZ. ÆUê$<j

{ÜÇÇý, bŰŃÇ–thÓ*. >ŊñFØóýř,?Éñth {Çý:

a. (defun summit (lst)
     (remove nil lst)
     (apply #’+ lst))

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