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es[]-—§,6°\,;,0B nil ,6Z}, B

IOFnil



t
FfCfVvOFfAfgf€
<«@"\JFOOCE,20——8,u, %, £ ,/E,0°\,.[B
I0Ft



oblist
FrfCfVOFfAfof€ . i , .
<@”\DE_’(‘§<‘ ,3,é,A,¢v,é‘S,A5IfAfgf€,‘6fong,E,p,l/z,é,IDB
'IOF‘S,A,IfAfgf€,0fSfXfg,E,u,%2,a,l



self
£~ FCVOFENS%of X" IfCF FXF~f*fX o
<@"\IFfNf%of X-", IfCF“fXf~ f“£X, IflIf\fbofh, 8<L[1q, -, €[]e[ A
£©+2Z0[]9,0Zw,","2,8,EZg—p,",€[1B
'IOFFNF%of X-", IfFCf“§Xf~ f“fXZ©0g



super
FRfCFVOFFNS%of X )
<«@"\OFfNf%ofX-", IFCF“FXF~ X, IfIf\fofh,8<L0q, -, 0E+0A
_ ZO 2 i XOIfp0IfNf%of X,0ZwW,*,"/2,8,EZg—p,",€[1B
'IOFZ© <2, IfXOlfpOlfNfYoof X



de v oas
FfCfvOFSUBRSO”
0'Z®[F(de argl arg2) argl:atom arg2:all o
<@"\OFEXPR{~fCfv,I1SO[]",8'e<,-,é[1Barg1,250[]"-Ys[JAarg2,2500",I'e< [1B
,E,"0ASO[]"argl,l'é<",8'm,e,%2,¢[1é[$,I0A( getex argl),AE,uA
%02,3,¢[1B
—4a,P[JF(de 'first 'car) => first
(first'(a b)) =>a
—3&,Q[F(de 'add? '(lambda(x y)(+ x y))) => add2
(add2 123 456) => 579
E<%oE[JFargl



df
f~fCfVJFSUBRSO[”
'Z®[F(df argl arg2) argl:atom arg2:all
«@"\[JFFEXPRf~fCfv,ISO[",8’e<",-,é[1Barg1,250["-
1/4|:|Aar92,§SQ[|”,i’év<‘[|B ) )
,E,"IASO[]"argl,l’é<",8'm,&,%,¢[1é[1,i0A( getfex argl),AE,u,A
%o0%,3,¢[1B
—3a[JF(df '= '(lambda(x)(set (car x) (eval (cadr x))))) => =
(=aaa(+12)) =>aaa
aaa => 3
E<%oE[JFargl



dm T
f~fCfv[JFSUBRSO[]”
0'Z®F(dm argl arg2) argl:atom arg2:all
«@"\JFMACROf~fCfv,ISO[]”,8"¢<",-,é[]Barg1,250[]"-
1/4|:|Aar92,§SQ[|”,i'év<‘[|B ) )
,E,"IASO[]"argl,i’é<",8'm,&,%,¢[1é[+,i0A( getm argl),/E,u,A
%02,3,¢[1B
—3a[JF(dm 'alladd '(lambda(x)(cons '+ (cdr x)))) => alladd
(alladd12345)=>15
E<%oE[JFargl



lambda
§~fCIVOFfAfgFe
0°Z®[F((lambda argl arg2) arg3) argl:list arg2:all argB list
«@"\[JFargl,i"e[", IfongDAargZ IZADsfvafOf%of€[|Aarg3 i g(]”,1'l0B
o arg3,8%o0%o0ZZ,1,Y2E<%oE,dargl, " a[]”, E[Y’&,u]Aarg2,E[]
A AFVITIO 3
%of€,0ZA[]s,",é[1B
—a[F((lambda(x y)(+ x y)) 12 67)
E<%oE[JFarg2,iZA[sE %ok



eval

_f"fC_fV[IFSUBRSéI]"

['Z®[F(eval argl) argl:all
<@"\[JFargl,8+1%o; (ZA[]s),",é[IB
—3a[JF(eval (list '+ 12 34)) => 46
E<%oE[JFargl,is %o, (ZA[]s)E<Y%okE



evlis

FFCfV[JFSUBRSO[”

['Z®[F(evlis argl) argl:list
«@"\[JFargl,dcars",©,c[t"0O,E *1%o; ,uJAfSfXfg,E,-,é[B
—3a[JF(evlis (list'(+ 1 2) '(* 3 4))) => (312)
E<%oE[JFargl,i'S, A, 1—v'f,8° %o , 1, Y2 E %ok, 8fSFXfQ,E, U, Y2,a,1



apply -

FfCfVOFSUBRSO” . ] §
0'Z®[F(apply argl arg2) argl:S0O[]"-",llambdaZ® arg2:list
<@"\OFargl,E"eg[]",A,u,Aarg2,0"“n,uJA* %o, ,€[1B

—a[F(apply '(lambda(x y)(+ xy)) (1 2)) =>3
E<«%oE[JFargl,E"g[]"arg2,0"n,u,A* %o ,4,Y2E<%oE



prog
f~ fCfVOFFSUBRSOQ”
0’ Z®|:|F(prog ver argl arg2 J) verfDD[fJf<-l|:|”fong arg: list,atom
<@"\[JF,U, .DAver,E[]',©,8,A, ¢,ee i0”,1c3,I’,8*0”8,uJAnil,800Y’e,u,U,- B
,>>,|CEa|]Aargl ©,¢[Jt,E*1%0,,*,é[IB[l—
1,,8,/E10"I'l,isce33,8,0, 0B
E,"DAarg,2fAfgf€,iféd+i go ,If%ofxf<,/E,u,A"Wu,i,&0A1%.o
(_, ,e U, ,n|:|B
go -%—R,A+250,u,%,8[0A return ,AZA[s,8[1—!53,%,é,+
JE,a,A,«,0,-0B
—a[JF(prog(x)(setq x 123)(prog(x)(print x))(print x)) => nil 123 123
(prog(x y)(setq x 111)(setq y 222)(+ x y)) => 333
E<«%oE[JFNAES,EZA[Is, 1, Yo-Y2—B,IE<%oE[]B



loop o
FfCfVOFFSUBRSO[”
0'Z®[F(loop ver argl argZ ) verf[|[|[fjf<-l|]"fong arg: list,atom
«@"\[JF,U, .[Aver,E[]",©,8,A, ¢,ee i0”,1c3,I’,8*0”8,uJAnil,80Y’e,u,U,- B
,>>,|CEa|]Aargl ©,cH#, E ¢ 1%o0
¢.€[0BfSfXfg,IDAES,E'B,-,é, A£[JA xargl,©,¢ .
*1%o04,85)Zn,u, U, [0B,»,1,%,B[AK,, return ,AZA[s,8[1—!53,,éK

_V’Q’
,8,0,-0B0OlI—1,-,é,£+10",1I'l,lece®3,3,8,U,-IB
) ,E,"DAarg,2fAfgf€,iféd+i go ,If%ofxf<,/E, A", i,&0A1%.o
i,%.e,U,L,A0B
go -Y%—R,A+250,3,1,é,+ /F,3,A,«,0, B
—a[JF(prog(x sum)
(setq sum 0)
(setg x 10)
(loop()
(setg sum (+ sum x))
(if (zerop x)(return sum))
(setqg x (subl x))
)
=> 55 . A
E<%oE[JFreturn-Y2—»R3,1E<«%oE



go
f~ fCfVOFFSUBRSOQ”
0'Z®[F(go label) label:atom o )
«@"\[F prog ,4 loop ,I't,AfJAlabel E‘'S“- - éfAfgf€,2<L[]q,3,&,A,¢,é
.".Q’EOQS\O’-,éDB
—a[JF(prog(x sum)
(setq sum 0)
(setq x 10)
LOOP1
(setq sum (+ sum x))
(setq x (subl x))
(if (> x 0)(go LOOP1))
(return sum)
)
=> 55
E<%oE[JF-3,u



return
FFCfV[JFFSUBRSO[”
['Z®[F(return argl)  argl:all
«@"\F prog ,4 loop ,I't,A[JA*1%o0,8[]1— A <%oE,F,u,Aargl,d
’]%og‘_,|J.,1/2CE<%oE,6‘O,'[|B
—a[JF(prog(x sum)
(setq sum 0)
(setq x 10)
LOOP1
(setq sum (+ sum x))
(setq x (subl x))
(if (zerop x)(return sum))
(go LOOP1)
)
=> 55
E<%oE[JFargl,d1%o; , W, Y2E<%oE



mapc o
FfCfVOFSUBRSO” o ) §
0°Z®[OF(mapc argl arg2)  argl:SO0"-",llambdaZ® arg2:list
<@"\OFarg2,lcar+",©,¢[1+"0O,Eargl,I"g",£,u,A'n,uA* %o, ,,€[1B
,E,"DAargl,i,P"8[]"SO0" A, ,é.K—v,2, ,&,U0, B
—afF(mapc 'print '(a (b ¢) d))
E<«%oE[JFt



mapcar )
FFCfVJFSUBRSO”
0'’Z®0F(mapcar argl arg2)  argl:500"-",llambdaZ® arg2:list
«@"\[(Farg2,icar+",©,¢0#"0,Eargl,i"e[" ,&,u,AN,U0A* 1%0; E<%oE,d
fSfXfg,E,-,é[B,E, [JAargl,i,P 2[]"SO" A, ,é*K—v.,2, ,&,0
(B
—a[JF(mapcar '(lambda(x)(* x x)) (1 2 3)) => (1 4 9) )
E<«%oE[JFarg2,i‘S,A,I—v'f,8argl,A« %o, 1, Y2E<%oE,8fSFXfg,E, 1, Y2,a,



mapcan -
F~FCfVOFSUBRSOD” , ]
0'’Z®0F(mapcan argl arg2)  argl:500"-",llambdaz® arg2:list
«@"\OFarg2,icare”,©,¢0+"0,Eargl,"e[" /&, u,AN,UIA* 1%0; E<%oE,d
append ,-é[IB,E,"[JAargl,i,P"g[]"SON" A, ,é+K—v.2, ,&,0
,'[B,U,%[JASe * 1%o0; E <%0k, IfSFXfg,A, ,éeK—v,2, ,&,U, B

—a[JF(mapcan '(lambda(x)(list x "#")) (12 3)) => (1L # 2 # 3 #)
E<%oE[JFarg2,i'S, A, I—v'f,8argl,A«1%o; 1, Y2E<%oE,8,A,E,¢,%,8,1



set o

F~§CfvOFSUBRSO[” i

0'Z®[F(set argl arg2)  argl:e]%o;E<%ok,2-%2'0 arg2:all
<@"\OFargl,l*]%o; (E<%ok,|-%4"0,E[JAarg2,le %o E<%ok,6'a"l,,€[1B

argl,0¢]%o,4,E,¢ setq ,E<xe°E, éx,A[B
—3a[JF(set (car '(abc def)) 123) => abc
abc => 123
E<«%oE[JF'a"“l,u,Y2-%4'0



setq -

FfCfvOFFSUBRSOQ”

0'Z®[F(setq argl arg2)  argl:-%‘'O arg2:all )
<@"\OF-¥a'Oargl,E[JAarg2,l*]%o; (E<%ok,8'a" 0, ,€[1Bargl,8+]1%o¢,1,A

,©,¢'a"“0a,,é set ,[E<xeE, . é =+ A[B
—a[JF(setqg abc 123) => abc
abc => 123
E<«%oE[JF‘a"0,u,%-%"'0



setf o
f~fCfV[JFFSUBRSO[]”
['Z®[F(setf argl arg2) argl:all arg2:all
«@"\OFargl,2Z!,fIfCf“f~,80Aarg2,l* 1%o; E<%oE,E'u,«S:,!,é[1B
~ rplaca & rplacd £ —I,E—3&,l,a % E0i—
p.2,,&,0, 1,A 0" 0%02,3,¢[IB
—a[JF(setf abc (1 2)) => (1 2) (setq abc 123),/£“" 9
abc => (1 2)
(setf (car abc) 3) => (3 2) (rplaca abc 3),£"",1
abc => (3 2)
(setf (cdr abc) 4) => (3. 4) (rplacd abc 4),&£"" 1
(setq vec (vector 1 2 3)) => vec
(setf (aref vec 1) '(4 5)) => #(1 (4 5) 3)
E<%oE[JF'a“U,u,%2"I(arg2,1*1%o; E<%oE)



putprop o

FfCfvOFSUBRSO”
0'Z®[JF(putprop argl arg2 arg3)

argl:-2'0O arg2:all arg3:-%'0
«@"\[JF-Y+'Oargl,E[JA‘®[J«arg3,£,u,Aarg2,8[]Y’&,,é[]B’larg2,i
( get arglarg3),AZze,efo,,*,A£,2A «,é[B
—a&[JF(putprop 'car "[JA%o,1'l,8Ze,&[Jo,-" 'help) => car
(get 'car 'help) => [JA[]%o,I'l,8Z2e,&[]o,

E<%oE[JF-Y4'Oarg1l



get o
FfCfVOFSUBRSO”
0'Z®[F(get argl arg2) argl:-%'0 arg2:-2'0
«@"\OF-¥'Oargl,I'®[J«arg2,I'l,6Zze,e[Jo, (1B
—a[F(putprop 'car "[JA0%o,1'1,0Zz,&[Jo," 'help) => car
(get 'car 'help) => [JA0%o,1'l,0Za,&[]o,"
E<%oE[JF ®[]«,1'l



getex o
ffCfVOFSUBRSO[”
['Z®[F(getex argl)  argl:EXPRSO[”
<@"\[JFEXPRf~fCfv,ISO[]",I'é< ,8Z==,&[]o,-[]B
E<%oE[JFEXPRSO[]"argl,i’é<



getfex
f~fCfVJFSUBRSO[”
['Z®[F(getfex argl) argl:FEXPRSO[”
<@"\[JFFEXPRf~fCfv,ISO[]”,I'é<" ,8Ze,&[Jo,[|B
E<%oE[JFFEXPRSO[]"argl,i’e<



getm o
ffCfVOFSUBRSO[” 5
0'Z®[JF(getm argl) argl:MACROSO[J”
<@"\[JFMACROf~fCfv,ISO[]",I'&<" ,6Ze,&[Jo,[]B
E<%oE[JFMACROSO[J"argl,l’é<



cond o
FfCfVOFFSUBRSO[T”
0°Z®[F(cond ((argcl argel) (argc2 arge2) (...))
argc:[JOCE[] arge:ZA[]s*” o )
«@"\[JFargc,8'0,0,¢[1+"0,E * 1%o0¢ ,uJANII"ESO,I',A, ,A,Y.[J8[F0A
arge,2¢]%o;,3,6,6[]B
—a[JF(de 'wa '(lambda(x)(cond ((zerop x) 0)(t (+ x (wa (-- x)))))))
(wa 100) => 5050 o i
E<%oE[JFO0CE[],06-2,%2,7,a,1,2, ,&,I0AZAJs*"arge,d]%o¢, 1, 72E <« %o E
-3,¢0é0t, IDANil



if
f~ fCfVOFFSUBRSOQ” -
0°Z®[0F(if argl arg2 [arg3]) argl:[J0E[] arg2,arg3:ZA[]se”
<@"\OFargl,8°]%o¢,unil” ESO,I'l A, A, a2[1é[targ2, aZA[]s, ,&[0Anil, I
Né[+.larg3,2+1%0¢,3,8,é[]B,E, [JAarg3,I[JE—2%0A"\[]B
—a[JF(de 'wa '(lambda(x)(if (zerop x) 0 (+ x (wa (-- x))))))
(wa 100) => 5050
E<%oE[JFargl,ie ]%0¢CE<%0E anil"ESO,E,carg2,8¢1%o;, u,l/zCE<%oE
nil,Aarg3,2<L[]q,3 ,e A,¢,éMé0targ3,8 1%, 1, Y2E<Y%ok
nil,Aarg3,2[JE—2,3,8,A,¢,é[]é[J1nil



switch o
FfCfVOFFSUBRSO[”
|:|’Z®|:|F(switch val (casel argl) (case2 arg2) (...))
val:"»'e,u,%,¢’'l case:[JoCE[ arg: ZA[|s-
<@”\|]Fva| Oe ]%0¢ u[lA,»,ICE<%oE 5'0,0,c1"0,Ecase, £"8Sr,uJAé'v
,5,€,a, I, , 8, Iarg ‘]%o¢, ,8,6[IB’A,uJAcase,2t,i[é[4,i
K, . ,»,larg,2ZA[s,3,&,é[]B
—a[JF(de 'wa '(lambda(x)(switch x (0 0)(t (+ x (wa (-- x)))))))
(wa 100) => 5050 ) ] i
GE<%oE|:|FvaI o ]%o,_GE<%oE E"é'v,  e[JA-", icase,2t,E,carg,l*1%o¢ E<%oE
~é'v,-,é,a,1,2-3,¢[Jé[t, INANil



atom
FFCfV[JFSUBRSO[”
['Z®[F(atom argl) argl:all
«@"\[JFargl,2fAfgf€,E,ctAfAfgf€ "ESO,E,cnil, &+ 0, [IB
E<«%oE[JFt-",inil



symbolp o
FfCfVOFSUBRSO”
0‘Z®[F(symbolp argl) argl:all i
<«@"\JFargl,2-¥4'0,E,¢ctJA-%'O"ESO,E,¢nil,5+0,-[IB
E<«%oE[JFt-",Inil



numberp o
FfCfVOFSUBRSO”
0Z®[JF(numberp argl) argl:all

«@"\OFargl,2[]"Z8,E,ct0A]"Z8"ESO,E,¢nil,5+0,-(B
E<%oEJFt-",inil



stringp o
FfCfVOFSUBRSO”
0'Z®[JF(stringp argl) argl:all

«@"\OFargl,2+9Z8—n,E,ct0A* 12Z8—A"ESO,E,¢nil,5+0,[1B
E<%oE[JFt-",inil



listp
FFCfV[JFSUBRSO”
0'Z®[F(listp argl) argl:all
«@"\[JFargl,2fSfXfq,E,ctNAfSFXfg ESO,E,cnil,50,-[]B
E<«%oE[JFt-",inil



objectp )

FAFCFV[JFSUBRSO”

['Z®[JF(objectp argl) argl:all \
<@"\(Fargl,2fIfufWFfNfg(fNf%ofX-" IfCf“fXf~f“fX),E,CtOAfIfu

FWFFfNFg“ESO,E,cnil,5+0,0B
E<%oE[JFt=",Inil



null o
FfCfVOFSUBRSO”
0Z®F(null argl) argl:all

«@"\OFargl,2nil,E,¢tJAnil"ESO,E,¢nil,5+0,[B
E<%oEJFt-",inil



eq
f"ijvDFSUBRSGl]"
0'Z®[F(eq argl arg2) argl,arg2:all
<@"\OFargl,AEarg2, If|fo“f’\ a”é'v[jA-", fext, E[]
="l Ee Z8—A A a‘””,u,¢ E,ctA,»,&"E
i eguaj JE14,¢,E']°0,-,é,+,£[B
E<«%oE[JFt-",Inil



equal o

FfCfVOFSUBRSO”

0'Z®[F(equal argl arg2) argl,arg2:all . X

<@"\OFargl,AEarg2,l“a—e,2"€'v,",&,E,ct[JA*s"&’v,E,cnil,60,-[1B
eq .AE,1°3,¢,E'0°0,,é,+x,A[B

E<«%oE[JFt-",inil



member o
f~ fCfVOFSUBRSO[]”

N'Z®F(member argl arg2) argl:atom arg2:list i
«@"\OFfSfXfgarg2 IEADX,I—v'f,0argl, £"aSr,uJAé'v( eq )8,
argl”E[]~,IfSfXfg,8+0,-[IBSU,U,&,A,¢,E,”,&,inil,5+0,-[]B
—3a[[D(member'd'(abcde)) => (de)
(member 'a '((a b) cd e)) => nil

E<%oE[JFargl"E[]~,IfSfXfg-",inil



greaterp,> -
FfCfVOFSUBRSO”
[0‘Z®[F(greaterp argl arg2) argl,arg2:number
«@"\OF'l,2arg2,ee,&,aargl1,2a,«,¢Jé0t, ItNA ™ ,u,¢, ©
arg2,1+(1,2'a,«,¢[Jé[t,Inil,5+0,[]B

—a[D(greaterp 2 3) => nil

(>32)=>t
E<«%oE[JFt-",Inil



lessp,< -
FfCfVOFSUBRSO”
0'Z®[JF(lessp argl arg2) argl,arg2:number
«@"\[F'l,2arg2,ee,e,aargl,2[]—,2,¢Jé0%, ItDA" ™ 1, ¢, ©
arg2,l+0,2[]—,3,¢0ét, Inil,d5+0,-[1B

—a[D(lessp 2 3) =>t

(<32)=>nil
E<%oE[JFt-",inil



not o
f~fCfv[JFSUBRSO[]”
0'Z®[F(not argl) argl:all
«@"\[JFarg1,2nil,E,ctJAnil"ESO,E,cnil,5+0,-[B
null E“™ u,¢[B
E<«%oE[JFt-",inil




and o

f~fCfVJFFSUBRSO[]”

N'Z®[F(and argl arg2 ...) arg:all _ . )
«@"\[JFargl,©,c[0+,EZA[s,u0A’l,2nil E,E A, %72 ,AZA[s,8'aZ~,u

nil,8+0,-[1B*S,Anil"ESO,I'l,%4,A,%[é&[1+,it,5°0, 1B
—a[D(and (print 1) (print 2) (print nil) (print 3)) => 1 2 nil nil
(and (print 1) (print 2) (print 3)) =>123t

E<«%oE[JFt-",inil



or
f~ fCfVOFFSUBRSOQ”
0Z®[F(or argl arg2 :..) \avrg:agll‘ L o 5
<@"\[]Fargl,©,g[]i,_EZAl]s,p[]A'I,@niI“ESO,E,E,A,l/zZZ“_,AZA[]s,E‘S’éZ~,p
t,6°0,-[IB‘S,Anil,3,A,%é[t,Inil,50,-[]B
—a[D(or (print nil) (print 1) (print 2) (print 3)) =>nil 1t

(or (print nil) (print nil) (print nil)) => nil nil nil nil
E<«%oE[QFt-",Inil



cons o
FfCfVOFSUBRSO”
0'Z®[JF(cons argl arg2) argl:all arg2:all
<@"\OFCAR-",2arg1[JACDR+",2arg2,/ E,¢&,a,x, EfSfXfg,o]i,e[1B
arg2,2fSfXfg,I0é[+,10Aarg2,1'0,Eargl,8'C%oA, u, 72f SFX
fg,E,E,e,U,-(B
—3a[JF(cons'a'b) =>(a.Db)
(cons'a'(bc)) =>(abc)
E<%oE[JFU £,3,8,%2fSfXfg



rplaca o
FfCfvOFSUBRSO[”
N'Z®[F(rplaca argl arg2) argl:list arg2:all
«@"\OFfSfXfgargl,ICAR+",8arg2,E'u,«S-,1,é[Bargl,8fRfs][
2, EfIFCEF~,80°,«S0, 1,0, 1LADA—4, 1,88, 1, E+>[i—p
,2"01,1.,U,-0B’'0°0,u,A,,%,2,¢[0B
—a[JF(setq abc '((a b) (c d))) => abc
(rplaca abc '(e f)) => ((e f) (c d))
abc => ((e f) (c d)) ] 5 5
E<«%oE[JFargl,ICAR*",0arg2,E'u,«S-,},Y%2fSfXfg



rplacd o
FfCfvOFSUBRSO[”
N'Z®[F(rplacd argl arg2) argl:list arg2:all
«@"\OFfSfXfgargl,ICDR+",8arg2,E'u,«S-,},é[Bargl,8fRfs[l
2 EfIFCEF~,80°,«S0,1, 0, 1LADA—4, 1,88, 1, E«>[i—p
,2"01,1.,U,-0B’'0°0,u,A,,%,2,¢[0B
—a[JF(setq abc '((a b) (c d))) => abc
(rplacd abc '((e f)) => ((a b) (e 1))
abc => ((a b) (e f)) ] 5 5
E<«%oE[JFargl,ICDRe",0arg2,E'u,«S-,},Y%2fSfXfg



car,first

f"ijvDFSUBRSGl]"
0Z®[F(car arg) arg:list
(first arg) arg:list

«@"\[FfSfXfgarg, ©,c1A%o,1—v'f,8Z,&[Jo,[]B
—3a[JF(car'(a b)) =>a

(first '((ab)cd)) =>(ab)

(car 'a) => nil )
E<%oE[JFfSFXfgarg,iNAN%o,1—v'f



cdr

f"ijvDFSUBRSGl]"

0'Z®[F(cdr arg) arg:list 5 5 o

<@"\[JFfSfXfgarg, ©,cNA0%o,I—Vv'f,8Z,&[Jce, ¢, %Zc,&,IfSfXfg,d
<[],R,é[]B

—3a[JF(cdr '(a b)) => (b)

(cdr '((a b) (c) d)) => ((c) d)

(cdr'a) => nil ) 5 5 o
E<%oE[JFfSfXfgarg, © ,c[JA%o,I—v'f,8Za,&[Joe, ¢, %2Z¢,&,IfSFXfg



c??r

f"ijvDFSUBRSGl]"

0'Z®[F(caar arg) arg:list
(cadr arg) arg:list
(cdar arg) arg:list
(cddr arg) arg:list

«@"\OF(caar arg),i(car(car arg)),£“™,u,¢[B
(cadr arg),l(car(cdr arg))-",i0A( second arg),£“™,u,¢[B
(cdar arg),I(cdr(car arg)),£“™,u,¢[B
(cddr arg),I(cdr(cdr arg)),/A£“™ ,u,¢[IB

E <%0 E[JF[18 <L%0%0Z Z E «%oE



Cc???r

f"ijvDFSUBRSGl]"

0'Z®[F(caaar arg) arg:list
(caadr arg) arg:list
(cadar arg) arg:list
(caddr arg) arg:list
(cdaar arqg) arg:list
(cdadr arg) arg:list
(cddar arg) arg:list
(cdddr arq) arg:list

<@"\[JF(caaar arg),l(car(car(car arg))),£“™ ,u4,¢[1B

(caadr arg),i(car(car(cdr arg))),£"™,u,¢[0B
(cadar arg),I(car(cdr(car arg))),£"™,u,¢[B
(caddr arg),i(car(cdr(cdr arg)))-",i0A( third arg),/£“™,u,¢[0B
(cdaar arg),I(cdr(car(car arg))),£“™,u,¢[B
(cdadr arg),l(cdr(car(cdr arg))),£“™ ,u,¢[B
(cddar arg),I(cdr(cdr(car arg))),£“™,u,¢[B

(cdddr arg),l(cdr(cdr(cdr arg))), £ ™ ,u,¢[B
E<%oE[JF[]a<L%0%0ZZE<%0oE




c??2?2?r

f"ijvDFSUBRSGl]"

0'Z®[JF(caaaar arg) arg:list
(caaadr arg) arg:list
(caadar arg) arg:list
(caaddr arg) arg:list
(cadaar arg) arg:list
(cadadr arg) arg:list
(caddar arg) arg:list
(cadddr arg) arg:list
(cdaaar arg) arg:list
(cdaadr arg) arg:list
(cdadar arg) arg:list
(cdaddr arqg) arg:list
(cddaar arg) arg:list
(cddadr arg) arg:list
(cdddar arg) arg:list
(cddddr arqg) arg:list

<@"\[JF(caaaar arg),i(car(car(car(car arg)))),£“™,u,¢[B

)
(caaadr arg),l(car(car(car(cdr arg)))), /"™ ,u,¢[1B
(caadar arg),I(car(car(cdr(car arg)))),£“™,u,¢[B
(caaddr arg),i(car(car(cdr(cdr arg)))),£“™ ,u,¢[]B

(cadaar arg),l(car(cdr(car(car arg)))),A£“™ ,u,¢[0B
(cadadr arg),l(car(cdr(car(cdr arg)))),A£" ™ ,u,¢[0B
(caddar arg),l(car(cdr(cdr(car arg)))),A£"™ ,u,¢[0B
(cadddr arg),i(car(cdr(cdr(cdr arg))))-",i0A( fourth arg)
SECT,1,¢[0B )
(cdaaar arg),I(cdr(car(car(car arg)))),£“™,u,¢[B
(cdaadr arg),l(cdr(car(car(cdr arg)))),A£" ™ ,u,¢[0B
(cdadar arg),l(cdr(car(cdr(car arg)))),A£" ™ ,u,¢[0B
(cdaddr arg),l(cdr(car(cdr(cdr arg)))),£“ ™ ,u,¢[B
(cddaar arg),l(cdr(cdr(car(car arg)))),£" ™ ,u,¢[0B
(cddadr arg),l(cdr(cdr(car(cdr arg)))),£“ ™ ,u,¢[B
(cdddar arg),l(cdr(cdr(cdr(car arg)))),£" ™ ,u,¢[B
(cddddr arg),I(cdr(cdr(cdr(cdr arg)))),A£"“™ ,u,¢0B

E <%0 E[JF[18 <L %0%0Z ZE <Y%oE



second )
f"ijvDFSUBRSOl]"

['Z®[F(second arg) arg:list
«@"\[JFfSfXfgarg, ©,c2”0-U,I—v'f,8Z,&[Jo, [IB
arg,22,a,&'Z,¢é0t, iNAnil,5+0,-[1B
—3a[JF(second'(1234567890)) =>2

(second ‘(1)) => nil
E<%oE[JFfSfXfgarg,i2”0-U,I—v‘f-",inil



third N
f~fCfv[JFSUBRSO[]”

['Z®[F(third arg) arg:list
«@"\OFfSfXfgarg,©,¢3"0-U,i—v'f,8Zze,&[lo,-[B
arg,23,2e,e'Z,¢[Jé0+, 10ANil,8+0, 1B
—3a[JF(third'(1234567890)) =>3

(third (1 2)) => nil
E<«%oE[JFfSfXfgarg,i3”0-U,I—v‘f-",inil



fourth )

f"ijvDFSUBRSOl]"

0‘Z®[F(fourth arg) arg:list
«@"\[JFfSfXfgarg, ©,c4”0-U,I—v'f,8Z,&[Jo, [IB

arg,24,z,&'Z,¢[é0t, iNAnil,5+0, 1B
—a[JF(fourth'(1234567890)) =>4
(fourth (1 2 3)) => nil

E<%oE[JFfSfXfgarg,i4”O-U,I—v'f-",inil



fifth N
f~fCfv[JFSUBRSO[]”

['Z®[F(fifth arg) arg:list
«@"\OFfSfXfgarg,©,¢5"0-U,i—v'f,8Zze,&[lo,- B
arg,25,2e,e'Z,¢[Jé0+, 10ANIl,8+0, 1B
—3a[JF(fith'(1234567890)) =>5

(fifth (1 2 3 4)) => nil
E<%oE[JFfSfXfgarg,i5”0-U,I—v‘f-",inil



sixth o
f~fCfv[JFSUBRSO[]”

['Z®[F(sixth arg) arg:list
«@"\OFfSfXfgarg,©,66"0-U,i—v'f,8Zze,&[lo,- B
arg,26,2,e'Z,¢[Jé0+, 10ANIl, 80, 1B
—3a[JF(sixth'(1234567890)) =>6

(sixth'(1 23 45)) =>nil
E<«%oE[JFfSfXfgarg,i6”0-U,I—v'f-",inil



seventh

FFCfV[JFSUBRSO[”

['Z®[JF(seventh arg) arg:list
«@"\OFfSfXfgarg,©,7"0-U,i—v'f,8Zze,&[lo,- B
arg,27,2,e'Z,¢[Jé0+, 10ANil,8+0, 1B
—3a[JF(seventh '(1234567890)) =>7
(seventh (12345 6)) => nil
E<«%oE[JFfSfXfgarg,i7”0-U,I—v'f-",inil



eighth o
f~fCfv[JFSUBRSO[]”

['Z®[JF(eighth arg) arg:list
«@"\OFfSfXfgarg,©,¢8"0-U,i—v'f,8Zze,&[lo, B
arg,28,2,e'Z,¢[Jé0+, 10ANIl,8+0,[IB
—a[JF(eighth'(1234567890)) =>8

(eighth (123456 7)) => nil
E<«%oE[JFfSfXfgarg,i8”0-U,I—v'f-",inil



ninth

_f"]‘C_fV[lFSUBRSéI]"
0‘Z®[F(ninth arg) arg:list
«@"\OFfSfXfgarg,©,69"0-U,i—v'f,8Zze,&[lo, B
arg,29,ze,&'Z,¢[é0+,igAnil,5+0, 1B
—3a[F(ninth'(1234567890)) =>9
(ninth' (1234567 8)) => nil
E<%oE[JFfSfXfgarg,19”0-U,I—v‘f-",inil



tenth o
f~fCfv[JFSUBRSO[]”

['Z®[F(tenth arg) arg:list
«@"\OFfSfXfgarg,©,¢10"0-U,i—v'f,8Zze,&Jo, 1B
arg,210,ze,e'Z,¢[1é[+,I0Anil,5+0,-[1B
—3a[JF(tenth'(1234567890)) =>0
(tenth' (1234567 89)) =>nil

E<«%oE[JFfSfXfgarg,i10”0-U,I—v'f-",inil



nth

FFCfV[JFSUBRSO[”

0'Z®[F(nth argl arg2) argl:number arg2:list

«@"\[JFfSfXfgarg2,©,c(argl+1)"0-U,I—v'f,8Za,&[Jo, []B
arg2,2(argl+1),a,&'Z,¢[Jé0t, i0Anil,50,[B

—3a[F(nth5'(1234567890)) =>6

E<«%oE[JFfSfXfgarg2,i(argl+1)"O-U,I—v‘f-",inil



nthcdr )
f~fCfVJFSUBRSO[”
0’ Z®|:|F(nthcdr argl arg2) argl:number arg2:list
<@"\[]FfongargZ © g(argl+1)"0 U,0,A 1—v'f,8Zz efce, ¢,
Zc,@, IfoXJ‘g 5+0,[1Barg2,2(argl+1),a,&'Z,¢0é0t, INA
nil,&+0,-[]B
—a[JF(nthcdr5'(123456789 O)) =>(7890)
CE<%oE|:|Ffongar92 ©,¢c(argl+1)"0-U,0,A,1—v'f,8Z,&[Jce, ¢, Y%
Zc,&,IfSfXfg-",inil



list

FFCfV[JFSUBRSO[”

N'Z®[F(list argl arg2 ...) arg:all
«@"\OFargl,arg2...,800+"0,EZA[s,u0A, »,&,¢,IfSfXfg,8<1,8,€[1B
—a[JF(list 1 "abc" 'a (+ 12)) =>(1abca3)
E<%oE[JFZA[ISE %ok, 5fSFXfg,E, 1, %,a,1



assoc -
FfCfvOFSUBRSO”
0'Z®[F(assoc argl arg2)  argl:list arg2:atom
<@"\OFfSfXfgargl,ISe—v‘f,ICAR«",0fAfgf€arg2,A£"aSr,uJA"é'v
,,8,1,»1—v'f,8+0,IBEO,A,©,¢,E,©,A,%,cnil,5+0, B
—a[F(assoc'((a 1) (b 2) (c3))'b) =>(b2)
E<«%oE[JFarg2,/£"&é'v,u,Y2—V 'f-", Inil



pair
f~fCfVJFSUBRSO[”
['Z®[JF(pair argl arg2) argl:list arg2:list
«@"\[JFfSfXfgargl,iSe—v'f,EfSfXfgarg2,ISe—v‘f,d cons ,u[A
»,8,¢,0fSFXfg,E, 1, %,a,1,6+0,[]B
—a[JF(pair '(a (b c) d) (1 2 (3 4)))
o =>((@.1)((bc).2)(d34))
E<%oE[JF,»,&,%4,8,1—v'f,dcons,u,%2,a,1,1IfSFXfg



append o
FfCfVOFSUBRSO”
0'Z®[F(append argl arg2) __argl:list arg2:list
<@"\0OF,Q,A IfSfXfgargl,/£arg2,0,A,E,° A P, A IfSfXfg,E, ,€[1B
,E,"JAargl,| copy ,,&A0©,A«E~’.céEU, B
—a[JF(setqg abc '(a b)) => abc
(append abc '(c d)) => (abcd)
abc => (a b) » o 3
E<«%oE[JFargl,dfRfs[[,u,%2,a,l,Earg2,8,A,E,¢,%fSfXfg



nconc o
FfCfvOFSUBRSO[”
N'Z®[F(nconc argl arg2) argl:list arg2:list
«@"\0F,Q,A IfSfXfgargl,£arg2,5,A E,° A,P,A,IfSfXfg,E,-,é[B
,E,"DAargl,i copy ,3,é, EAE,> .c@éU,-[B,»l%,RE—4,1lexE
-a‘¢,2”09,u,U,-B
—a[JF(setg abc '(a b)) => abc
(nconc abc '(cd)) => (abcd)
abc => (abcd) ) o 5
E<«%oE[JFargl,dfRfsl[,*,,,Earg2,06,A,E,¢,3%fSfXfg



copy ..
FfCfVOFSUBRSO”
0'Z®[F(copy argl) argl:all
<«@"\JFargl,l«i»,00,é[B
—a[JF(copy '(ab)) =>(ab)
(setq abc '(a b)) => abc
(eq abc (copy abc)) => nil
E<«%oE[JFargl,dfRfs[[,u,%2,a,l



reverse
FFCfV[JFSUBRSO[”
['Z®[JF(reverse argl) argl:list
«@"\[JFfSfXfgargl,i—v‘f,it0", 8<t, E, 1, Y2f SfXfg,8<1,8,6[]B
argl,2fSfXfg,A E,¢[1é[t.i0Aarg1,5+0, 1B
—3a[JF(reverse '(a b (cd))) =>((cd)ba)
E<%oE[JFargl,d<tt, E,u, ¥2f SfXfg



last
FFCfV[JFSUBRSO[”
['Z®[F(last argl) argl:list
<@"\[FfSfXfgargl,iDACES, I—v'f,1Y,IfSfXfg,8+0,-Barg1l,2
fSfXfg"ESO,I[é4,inil,5+0,-[B
—3a[F(last'(abcd)) =>(d)
E<%oE[JFargl,iJACES,I—Vv'f,1Y,IfSfXfg



delete
f~fCfVJFSUBRSO[”
['Z®[JF(delete argl arg2) argl:all arg2:list
<@"\[JFfSfXfgarg2,©,cargl,dZae,&[Joe, ¢, Y-fSFXfg,8<1,8,é[]B
—3a[JF(delete 'a '(ab ca)) => (b )
(delete '(a b) '((a b)(a b))) => nil
E<%oE[JFarg2,©,cargl,dZze,&[joe, ¢, %fSfXfg



subst )

f~fCfVJFSUBRSO[”

['Z®[JF(subst argl arg2 arg3) argl:all arg2:all arg3:list
«@"\[JFfSfXfgarg3,Earg2,25U0,U,8,A, ¢,%2[1é[J#JAargl,E'uS-,-,é[]B
—afJF(subst'x 'b'(abcabc)) =>(axcaxc)
E<%oE[JFarg3,larg2,8argl,E’'uS-,u,%fSfXfg



read )
FFCfV[JFSUBRSO[”
['Z®[JF(read) , ) )
«@"\OFfLOIF{DIfh, © ,¢“Ui—I,2,8, %5« 128—1, 5f Afgfe, &f SFXfg
JLA“C,Y[2,P[IB , )
E<«%oE[FFLOLF{OLfh, © ,c“li—I,3,8, YfAfgf€, afSFXfg



sread

FfCfVOFSUBRSO”

0‘Z®[F(sread) ) 5 5 o

«@"\OFfLOFAQlfh, ©,¢"0—I,3,&,%2° 125—N, 8 1Z5—A, E,u,A'C,Y
0z,pO0BSO0” s21 ,0—p.¢,.é,EfAfgf€,afSfXfg,E1S-,A,«,é[1B

E<%oEQFfLOf {0l fh, ©,¢"“0—I,3,6,%925—1”




print
f~fCfVJFSUBRSO[”
0'Z®[F(print argl) argl:all
«@"\[JFargl,5fffBfXfVfCEFC,E*\Z!,uJA%o[]s,,é[]B
E<%oE[JFargl



princ
f~fCfVJFSUBRSO[”
N'Z®[F(princ argl) argl:all
«@"\(Fargl,5fffBfXfvfESFC,E *\Z!,",6[1B%ol[s,I,u,E,¢[OB
E<%oE[JFargl



openr )
f"ijvDFSUBRSOl]"
0'Z®[JF(openr argl) argl:string
«@"\OFftf@fCf<argl,6"C,Y[z,Y(é—p, Afuj[fvf", ,é00B,+,1500",A+0,3,6,é
ftf@fo<”O|]T I[|Aff|][f" 0“C, Y, %, u,72,e close |, -,é0U,EeK—v
JE,E&,0,,1LADAK, «ig”,E‘0”8,u,A,",,=,A£[B
—a[JF(setq fp (openr "test")) => fp
(fread fp) => ftf@fCf<test,IJA%eo,IfAfgfE-",IfSfXfg
(close fp) =>t
E<%oE[JFftf@fCf<” Ot




openw
FFCfV[JFSUBRSO[”
['Z®[F(openw argl) argl:string
«@"\[JFftf@fCf<argl,d[]",«[z,YOé—p,AfIOlfvf“, ,é[B,=,1SO" A0 ,3,8,é
ftf@fCf<” O, IDAFOLF~ .80, «[02,A,%,& close ,-,é[U,EeK—v
JE,E&,0,-,1LADAK, «ig”,E‘0”8,u,A,",,=,A£[B
—a[JF(setqg fp (openw "test")) => fp
(fprint fp '(a b)) => (a b) ftf@fCf<test,E(a b),2[Jo—I,3,8,é
(close fp) =>t
E<%oE[JFftf@fCf<” Ot




close

f"ijvDFSUBRSGl]"
0'Z®[F(close argl)  argl:number
«@"\OF openr -",i openw AfI0lfvf" 3 & Yftf@fCf«,6fNfODIFY, ,é0B

P00 EFNFOOLFYOo—", %22, itJAJo—",E, © ,A,%:72,inil,5+0,-[]B
—a[JF(setq fp (openw "test")) => fp
(fprint fp '(a b)) => (a b)  ftf@fCf<test,E(a b),2[Jo—I,3,&,é
(close fp) =>t
E<«%oE[JFt-",inil



fread )

f~fCFV[JFSUBRSO[”

['Z®[F(fread argl) argl:number )

«@"\OF openr AfIOfvf“,3,8 Yftf@fCf«(ftf@fCf<”Otargl),©,¢

FASQF€,aSfXfa,6"C, Y2, PIBftf@fCF< IDAGES E'B,u, Y20e A
nil,60,-[1B

—a[F(setq fp (openr "test")) => fp

(fread fp) => ftf@fCf<test,IJA%eo,IfAfgfE-",IfSfXfg
(close fp) =>t

E<%oE[JFftf@fCf<argl, ©,c“C, Y[z, R, ¥fAfgf€, af SFXfg



freads o
F~§CfvOFSUBRSO[”
0'Z®[F(freads argl) argl:number
«@"\OF openr Afl[l[fvf 2,8, Vaftf@fCf«(ftf@fCf<"O0targl),© ¢
~8[]s+2,IffI[f ", -ﬂZs A,&E,u,AC,Y[Z, ,P0B%oU[]s, i“c,ynz,U,E,¢[IB
ftf@fCf< IDACES,E'B, W, 20e0#0AnNil, 8 O,.1B
SO” s21 ,6—p.¢,é,EfAfgf€,afSFXfg,E«iS-, A, «,é[B
—a[JF(setq fp (openr "test")) => fp ) )
(freads fp) => ftf@fCf<test,JA%o,1"é[s *2,IffO[f
(close fp) = ] 5
E<«%oE[JFftf@fCf<argl,©,¢c“C,Y[z,A, ¥ 1Z25—N



freadc o
F~§CfvOFSUBRSO[”
0'Z®[F(freadc argl) argl:number
«@"\OF openr Afi0[fvf",3,& Yftf@fCf«(ftf@fCf< O|:|Targl)
,PfofCfg2,Iff0(f~,60" 1, A,u,A“C, Y0z, POBftf@fCf<,|
DACEa E’B,u, Y2[0éJ+JAnil,5+0, (1B
—a[JF(setq fp (openr "test")) => fp ) )
(freadc fp) => ftf@fCf<test,I]A[%eo,1,PfofCfg,Iff[f~
(close fp) =>t ] i
E<«%oE[JFftf@fCf<argl, ©,¢“C,Yz,A, %4, Pfof CfoffOlf ~,I'l

G



fprint o

FfCfvOFSUBRSO[”

'Z®[F(fprint argl arg2) argl:number arg2:all

«@"\OF openw Afi0fvf",3 & Yftf@fCf«(ftf@fCf<"Otargl),E

arg2,0[jo—I,u[JA%oU[]s,,é[1B

—a[JF(setq fp (openw "test")) => fp ] ]

(fprint fp '(a b)) => (a b) ftf@fCf<test,E(a b),2[Jo—I,3,&é
%oU[]s,3,€,é[]B

(close fp) =>t

E<%oE[JFarg2



fwrites o
FfCfvOFSUBRSO[”
['Z®[JF(fwrites argl arg2) argl:number arg2:string
«@"\OF openw Afifvf",3, & Yaftf@fCf«(ftf@fCf<"Otargl),E
9z8—iarg2,8[Jo—i,-,é[B fprint ,/£"U,E.e
", a%oU[sfRO[fh,I0o0—I,3,&,E,¢[0B
—a[JF(setqg fp (openw "test")) => fp ] )
(fwrites fp "abc") => abc ftf@fCf<test,Eabc,2[Jo—I,3,é,é
(close fp) =>t
E<%oE[JFarg2



fwritec o
FfCfvOFSUBRSO[”

['Z®[JF(fwritec argl arg2) argl:number arg2:number,string
«@"\OF openw AfIN[fvf",2,¢é, 1/zJ‘tJ‘@J‘CJ‘<(J‘tJ‘@J‘CJ‘<"OD’rarg1) E
arg2,2+125—,E,¢,I0A0AD%o,1,PfofCfg,8[Jo—I, ,e|:|B

rag2,2[]"Zs,E,c0A,»,i[0" 28,2\, * 1Z5fRO[fh,800—I,-,€[B
—a[JF(setqg fp (openw "test")) => fp
(fwritec fp "abc") => abc  ftf@fCf<test,Ea a|:|o—|,3,e é
(fwritec fc 88) => 88 ftf@fCf<test,EX,2[Jo—I,3,8,é
(close fp) =
E<%oE[JFarg?



load )

FFCfV[JFSUBRSO[”

N'Z®[F(load argl) argl:string

<«@"\OFftf@fCf<argl, ©,cfAfgf€-" JIfSfXfg,8“C, Y[z, Y[JA* 1%o; ,,€[1B
~&"E“1,E,[DALISP, IfvfIfOf%of€, 8ftf@fCf<, © ,c“C, Y2, YZA[s, - é[]B

CE<%0E|:|Ft



cd o
FfCfVOFSUBRSO”
0°Z®[F(cd arg) arg:string o
<@"\[]Farg,l/3\vZ:,3,é,éfffoXfN<y,fofoGEfNjng,EfU“@,-,é[]B
arg,E‘'S“-,- éfffBfXfN,afffBfEfNfgfS,2 10Y,u,E,¢(ée0+
,inil,5+0,-[IB
—afF(cd "..") => ..
E<«%oE[JFarg-",inil(fffBfXfN,afffBfEfNfgfS,1"U"“ ® ,EZ ,"s,u,%2Z2)



dir
f~fCfVJFSUBRSO[”
['Z®[JF(dir arg) arg:string
<@"\[JFarg,AZw’e,3,8, % ftf@fCf<-Y4,5f5fXfq,E,-,é[]B,E, Aftf@
fCf<-Ya,Istring,£,u,A“C,Y[2,0,8,é[1B
—a[JF(dir "yool.*") => (yool.exe yool.hlp)
E<«%oE[JFftf@fCf<-Ya(string),ifSfXfg



plus,+ o

FfCfVOFSUBRSO”

0'Z®JF(plus argl arg2 ...) arg:number
(+ argl arg2 ...) arg:number

<«@"\[JF'S,A,I"e,«[]",I'[]"a,d<[],R,é[]B

—a[JF(plus 1.23 -4.56 7.89) => 4.56

(+12345)=>15
E <%0 E[JF %0%0ZZ E <%0, I[]""|



difference,-

f"ijvDFSUBRSGl]"
0'Z®[JF(difference argl arg2 ...) arg:number
(-argl arg2 ...) arg:number

«@"\[JFargl,©,carg2 E[~,I'l,6"3,¢,%'1,8<],8,é[]B

—3a[JF(difference 1.23 4.56 7.89) => -11.22
(-12345)=>-13

E <%0 E[JF %0%0ZZ E <%0, I[]""|



times,* o

FfCfVOFSUBRSO”

0'Z®[JF(times argl arg2 ...) arg:number

(*argl arg2 ...) arg:number

<@"\OF'S,A,I"g,«1",0S|,"Z2Z,-,é[1B

—3a[JF(times 2 3 4) => 24
(*0.123-1)=>-2.3

E <%0 E[JF %0%0ZZ E <%0, I[]""|



quotient,/ o
FfCfVOFSUBRSO”
0'Z®[JF(quotient argl arg2 ...) arg:number

(/argl arg2 ...) arg:number
«@"\[JFargl,d[]Aarg2 E[]~,I'l,AS,,,é[]B
—a[JF(quotient 48 2 3) => 8

(/123 3-4) =>-10.25

E <%0 E[JF %0%0ZZ E <%0, I[]""|



remainder,%

f"ijvDFSUBRSGl]"
0'Z®[F(remainder argl arg2)arg:number
(% argl arg2) arg:number

«@"\(Fargl,00Aarg2"E[~,I'lAS, A, %27,1—],&,0<1,8,é[B
,E,'_'_[IAAQD’V’,QD—'D"“_AE%o‘—’,I'I,6Z|],A|]é|:|¢,||:|®|:|"°",I,YZg—p
JM,A%0%0ZZ,3,6,6[]B

—3a[JF(remainder 38 5) => 3

(% -385) => -3
(% 98.765 10.12) =>8 (% 98 10),£“" 9
E <%0 E[JF %0%0ZZ E <%0, I[]""|



divide o
FfCfVOFSUBRSO”
0'Z®[F(divide argl a\rgZ)\ grg,:numb\er
«@"\[Fargl,3JAarg2"E[]~,I'l AS,, A Y72, 0%, /E—1,€,5<0,8,€01B
([|rx —1,8),IE" Afong A, A0,3,8, é[B
E, OA e”.20-0""_ "E%09,I'l,6Z[,A0é0t,in®0”+",1,YZg—p
W,A%0%07Z,3,8,6[1B
—a[JF(divide 123 10) => (12 . 3)
(divide 47.98 10.2) => (4 . 7) (divide 47 10),A£"" 1
E<«%oE[JF (= . —1,8),ICE" ,IfSfXfg



abs o

FfCfVOFSUBRSO”

0'Z®[F(abs argl)arg:number
<@"\OFargl,l'l,2*%o,I00",E,c[3,I'l,E*1,},€(B
—3a[JF(abs -12.3) => 12.3

E <%0 E[JF %0%0ZZ E <%0, I[]"’



random o

FfCfVOFSUBRSO”

[|’Z®|:|F(random\grAg)\ arg:number i
«@"\OF0[ arg-1,ISO,1"K"-, Ef®O"(—[0"),8+0,-0B
—a[JF(random 1000) => 0[] 999,IS0O,I—01"

E <%0 E[JF %0%0ZZ E <%0, I[]"’|



sin

f"ijvDFSUBRSGl]"

0°Z®[F(sin arg) arg:number o
«@"\(Farg,Isin,I’l,8<,8,é[B,E, JAarg,I'P"E,if%ofWfAf“,A,-IB
—a[JF(sin (/ 3.1416 4)) => 0.707108

E <%0 E[JF %0%0ZZ E <%0, I[]"’



cos o

FfCfVOFSUBRSO”

O0‘Z®[F(cos arg) arg:number o
<«@"\[JFarg,icos,i’l,5<[],R,&[B,E, Aarg,I’P"E,if%ofWfAf“,A,- (1B
—a[JF(cos (/ 3.1416 4)) => 0.707108

E <%0 E[JF %0%0ZZ E <%0, I[]"’



tan o

FfCfVOFSUBRSO”

0°Z®[F(tan arg) arg:number o
<@"\[JFarg,itan,I’l,5<[,8,é[B,E, [JAarg,I'P"E,if%ofWFAf",A,- 1B
—a[JF(tan (/ 3.1416 4)) => 1

E <%0 E[JF %0%0ZZ E <%0, I[]"’



asin )
f"ijvDFSUBRSOl]"
0‘Z®[F(asin arg) arg:number
«@"\[JFarg,larcsin(sin,I<tS00"),I',8<0,R,€[B,E, DA %ok,
'P"E,if%ofWFAF“,A,- 1B
—3a[JF(asin 0.707108) => 0.7854 (/3.1416 4),£"" 9
E <%0 E[JF%0%0Z Z E %o, I[1"’l



acos )
f~fCfVOFSUBRSOQD”
0‘Z®[F(acos arg) arg:number
«@"\[JFarg,larccos(cos,[<tS0["),I'l,8<],R,é[B,E, [JAGE«%oE,I
'P"E, if%ofWFAF“, A, (1B
—3a[JF(acos 0.707108) => 0.7854 (/3.1416 4),£" 9
E <%0 E[JF%0%0Z Z E %o, I[1"’l



atan o
FfCfVOFSUBRSO”
0'Z®[F(atan arg) arg:number . .
<«@"\[JFarg,larctan(tan,1<tSO["),I'l,8<[],8,é[0B,E, JAGE<%oE,I
'P"E,If%ofWFAF“ ADA-fi/20° f1/2,I1SO,I'LA,- 1B
—a[JF(atan 1) => 0.7854  (/ 3.1416 4),£"" 1
E<%oE[JF%0%0ZZE<%0E,I1[]"’]



expt o
FfCfVOFSUBRSO”
[0'Z®[F(expt argl arg2)arg:number
<«@"\[JFargl,larg2[jee,l’l,0<[,R,é[]B
—a[JF(expt 2 3) => 8
(expt 0.1 2) => 0.01
E <%0 E[JF%0%0ZZE<%0E, I’



exp .

FfCfVOFSUBRSO”

0'Z®[F(exp arg) arg:number
<@"\OFe(=2.7182...),larg[ee,I'l,5<[1,8,€[]B
—a[JF(exp 2) => 7.38906

E <%0 E[JF %0%0ZZ E <%0, I[]"’|



sqrt -
F§CfvOFSUBRSO[”

0°Z®[F(sqrt arg) arg:number
«@"\0Farg,If<dlfg(+°),I'l,6<[0,8,€[1B
—a[F(sqrt 2) => 1.41421

E <%0 E[JF %0%0ZZ E <%0, I[]"’|



log o
F~§CfvOFSUBRSO[”
0°Z®[F(log arg) arg:number
<«@"\JFarg,llog,I’l,8<[],8,€[1B
—3a[JF(log 2.71829) => 1

(/ (log 10000) (log 10)) =>4
E<%0E[JF%0%0ZZ E<%0oE,I1[]"’]



truncate o
FfCfVOFSUBRSO”
0'Z®[F(truncate arg) arg:number
<«@"\(Farg,Ig®J"",I'l,06<,B8,é[]B
—3a[JF(truncate 12.3456) => 12

(truncate -12.3456) => -13
E<%oE[JF%0%0ZZE<%0oE,I[]"’|



float .
F§CfvOFSUBRSO[”
0‘Z®[F(float arg) arg:number o
<«@"\(JFarg,20®0",I0ep0Ae-,“®0-0"“_'ILE-I0X,-,é0B
—3a[JF(float 12) => 12
(float -12) => -12
E <%0 E[JF%0%0Z Z E %ok, I[1"’



make-array

FfCfVOFSUBRSO”

0‘Z®[F(make-array arg) arg:number
«@"\[JFarg,i'd,«,3,1"z—A,8[01,é[IB,E, "z—n,I]%0Su’l,inil,A,- (B
—a[F(make-array 2) => #(nil nil)

E<%oE[IF[I,C,8,%"z—N



vector o
FfCfVOFSUBRSO”
0‘Z®[F(vector argl arg2 ...) arg:all . i o
«@"\OF"e”,I0",£"",9'a,«,3,1"z—n,8[1,é[0B,E, "z—n,[]%o0S0’l,|
argl[jAarg2...,A,-[IB
—a[F(vector 1.2 '(a b) "abc") => #(1.2 (a b) abc)
E<«%oE[JFI,¢,é,%2"z—N



aref -
f~fCfVOFSUBRSOD”
0'Z®[F(aref argl arg2) argl:array arg2:number
«@"\OF"z—narg1l,larg2” O0-U("z—A,IDA0%o.,Iff0lf ~,1070-U,A,-0B)
J1'1,0<[1,8,é6[]B
E, A"z—R,E’N,5'a"0,-,é[é[t,i2Y,i,e,,E,-,é[]B
( setf (aref”z—fi[]"Z3) ‘8“0, ,é'l)
—a[JF(setq abc (vector 1 2 3 4)) => abc
(arefabc 0) =>1
(aref abc 3) =>4
E«%oE[IF[i, ¢, 8, %" z—f



ascii -

f~fCfVOFSUBRSOD”

0'Z®[F(ascii arg) arg:string

«@"\[F * 1Z5—narg,0A0%o,1* 9123, IfAFXFLOFROLfh, 8<[0,8,€[1B
—a[F(ascii "ABC") => 65

E< %o EQFFAFXFLOLFROLFN, 1D



char o

F§CfvOFSUBRSO[”

0‘Z®[F(char arg) arg:number 5
<@"\OFfAFXfLOfRO[fharg,E'S“~,-,é+ 9ZS,0<[],8,é[1B
—a[JF(char 65) => A o }
E<«%oE[JFFAFXFLOIfRO[fharg,E'S“~,:,é*1ZS



concat )

f"ijvDFSUBRSOl]"

0‘Z®[F(concat argl arg2 ...) arg:string
«@"\OF*9Z25—nargl,arg2...,8[04"O,E,AE,°,ALA,l+125—A,E, é[B
—a[JF(concat "ABC" "DE" "FGH") => ABCDEFGH
E<%oE[JF,AE, 2,8, 1251



glc o

FfCfVOFSUBRSO”

0°Z®[0F(glc arg) arg:string
«@"\[JF*128—narg,IJACES,1*178,5<[],R,é[]B
—a[F(glc "ABC") => C

E<%oE[JF* 1Z5—narg,IJACES, 1+ 973



gnc .

FfCfvOFSUBRSO[”

0'Z®[JF(gnc arg) arg:string
<@"\[JF*128—narg,IJA%o,l*173,5<],%,é[]B
—a[F(gnc "ABC") => A o
E<%oE[JF* 1Z8—narg,iJAN%eo,1+ 178



string

f~fCfVJFSUBRSO”
['Z®[JF(string arg) arg:string
<@"\[JF*91Z8—narg,l’-,3,8<],B,é[]B
—a[JF(string "ABCDEFG") => 7
E<%oE[JF e 1Z8—nRarg, 1+ 175"



s2l
FFCfV[JFSUBRSO[”
'Z®[F(s2l arg) arg:string
<@"\[JF*1Z8—narg,5fAfgf€,afSFXfg,E«1S-,-,é[1B
—3a[JF(s2l (sread)) => “U—I,3,8,%+925—0,5fAfgf€,afSFXfg,E *1S-
WY2,a,1( read E“7,1)
E<%oE[JF » 128—nfarg,8fAfgf€,afSFXfg,E«1S-,u,%%,a,




substr o

FfCfVOFSUBRSO”

[0'Z®[F(substr argl arg2 arg3) argl:string arg2,arg3:number
«@"\[F*1258—nargl,larg2”0-U,i+928,©,carg3”0-U,0,A,8Z=,&[Jo, B
—a[JF(substr "ABCDEFGH" 4 6) => DEF _
E<%oE[JFarg2”0-U,©,carg3”0-U,U,A, 1+ 125—



class o
F~§CfvOFSUBRSO[”
0'Z®[JF(class 'class_name '(
super_class_name
((class_variablel . initial_valuel)
(class_variable2 . initial value2)...)
((instance_variablel . initial valuel)
(instance_variable2 . initial value2)...)
((class_messagel class_methodl)
(class_message?2 class_method?2)...)
((instance_messagel instance_methodl)
(instance_message?2 instance_method?2)...)
)
<@"\JFfNf%ofXclass name,d’'e< ,-,é[1B
—a[JF(class 'stack _class '(
nil
((inst_name))
((stack_pointer))
((new (lambda(x)(prog()
( instance self x)
(setq inst_name (cons x inst_name))
)
((push (lambda(x)(setq stack pointer (cons x stack pointer))))
(pop (lambda()(cond ((null stack _pointer)nil)
(t (prog(tmp)(setg tmp (car stack pointer))
(setq stack _pointer (cdr stack pointer))
(return tmp)))

)

)
E <%0 E[JFfNf%ofX-Ya



instance o

ffCfVOFSUBRSO[”

['Z®[F(instance argl arg2) argl:class arg2:symbol
<@"\[JFfNf%ofXarg1,IfCf“fXf~f“fX,AE,u,Aarg2,8[],é[B
—a[JF(instance 'stack class 'stackl) => stack class
E<%oE[JFfNf%ofXargl



add_cmethod

ffCfVOFSUBRSO[”

['Z®[JF(add_cmethod 'class name (
(class_messagel class methodl)
(class_message2 class_method?2)...)) )

<@”\|]Ffo%ochIass_name,ifo%ngf[lfbfZD[J_‘_W,ES'C%oA,u,l/z,éDA

SU,E, ,éfNfY%of XFIfbfZOLfW, IfIf\fofh,d < 10X,-,é[1B
—a[JF(add_cmethod 'stack class '(
(show_all_stack (lambda()inst_ name))
)
E<%oE[JFfNf%ofXclass_name



add_imethod
F§CfvOFSUBRSO[”
0'Z®[JF(add_imethod 'class_hame '(
(instance_messagel instance_methodl)
(instance_message2 instance_method2)...))
<@"\OFfNf%ofXclass_name,IfNf%of XfIfofZO[fW,8'C%oA, 1, Y2,e[JA
Su,E, ,éfNf%of XfOfbfZOLfW, IfOf\fbfh, & 10X, -,€[0B
—a[JF(add_imethod 'stack class '(
(show data (lambda()stack pointer))
)
E<%oE[JFfNf%ofXclass_name



date o

FfCfVOFSUBRSO”

0‘Z®[F(date) ] 5
<@"\JFE»[Y,I“Gt,0<,B,e[IBftfH[f} fbfg,l(0%—i"N EZ “u)[IB
—a[F(date) => (1997 12 25)
E<«%oE[JF“Ut,0fSFXfg,E,1,%2,a,l



time
fAFCAVIFSUBRSO[”
['Z®[JF(time)
<«@"\[JFE»[Y,1Z2[01,8<0,8,é0BftfHOf}fbfg,i(ZZ *2 *b)[IB
—3&[JF(time) => (10 34 56)
E<%oE[JFZ2[10,8fSFXfg,E. 1, Y%2,a,1



ontime
fAFCfV[JFSUBRSO[”
['Z®[JF(ontime)
<@"\[JF[Jj“0,102200+200+b, ©,¢,Ifg0[f ~f<,1Z250,81/100b’'P"E
A<LR,¥,38,I1B—4,!,iJAAM1:23:45.67,E,c502567,E,E,é[]B
—3a[JF(ontime) => 1234567
E<%oE[JF1/100b’P E,Ae\,u,Y.E»[]Y,12250



gc

f~fCfVOFSUBRSOD”

0'Z®0F(gc) |

«@"\OF<08" I, EFKOIFXFWFRFEFNFVIH,6"01.%,*,€[1B
—a[JF(gc) =>t

CE<%0E|:|Ft



gcmsg o
FfCfVOFSUBRSO” )
0'Z®[F(gcmsg arg) arg:t-",Inil

«@"\OFt, E, cfKOLXfWIRFEFNFVIHF " 0922, EftfSTIfZf<0", 8+ \2i0B
nil,E,cfKOIfFXfWFRFEFNFVIEf“ " [19122%0%2,a*\Z!, 1, E,¢[1B
—a[F(gcmsg t) =>t
(gc) => * GC:1234 cells * t
(gcmsg nil) =>t
(gc) =>t
E<%oE[JFt



promp -

FfCfVOFSUBRSO”

0°Z®0OF(promp arg) ~ arg:string o
<«@"\OFreadfRf}f“fhZAQsZz Ifvillf“fvfg,l*91Zs,0arg,E«I0X,-,é[1B
—a[F(promp ":Input>>") =>t

E<«%oE[JFt



rgb )
f"ijvDFSUBRSOl]"
0°Z®0F(rgb R G B)  R,G,B:number
<@"\[]FR([]O)[]AG(—I)[|AB([|A) IZOGE’ [F,© ngf%ofthfbeSO[]" AZg,x
NFOteA,E«IS-,-,é0B,E, JAR,G,B,I0[]" 255,I0®0"'1,AZw’é,-
,é[]B
—a[JF(gr_line 0 0 0 100 100 (rgb 255 255 0)) =>t
FEFCF“fhO0, E(0,0),©,¢(100,100),U,A%0©JF,¢[10,8"a,[IB
E<%oE[FOF[ A, I0""I



gr_open o
F~§CfvOFSUBRSO[”
'Z®[JF(gr_open size x size_y [typel])
size_x,size_y,type:number 5 ]
<@"\(F%oj *[Isize_x[JA[csize_y,IfEfCf“fh,8S),0BE [16,itype, AE"
,U,eJAJE—23,u,%2[1é[}},Itype=7,E,E,é[IB

type
bit0:0-fTfCFY * 10X *5%0A"\ 1-fTFCFY « I0X%0A"\
bit1:0-[]...* %« OCEUFXfNfOOIf<fo[-3,u 1-—L,&
bit2:0-[],'Yas GEUFXFNFOOIf<fo0[-3,u 1-—L,e
—a[JF(gr_open 300 200) => 0
(gr_close 0) =>t
E<«%oE[JFFEFCf“fh” Ot



gr_close -
F§CfvOFSUBRSO[”
0'Z®[F(gr_close arg)  arg:number
<«@"\(JFarg”O,IfEfCf“fh,d°A,1,é(0B
—3a[JF(gr_open 300 200) => 0
(gr_close 0) =>t
E<%oE[JFt -",I nil



gr_xy L
FfCfvOFSUBRSO[”
0'Z®0F(gr_xy win_no)  win_no:number
«@"\OFwin_no"0,IfEfCf"fh,A%oYa'ZfEFCf fh,1,C,I0A*W,2E»Y004
E\Z1,3,8,A,¢,6,0,0Z!,-0BOAW,I( XJA*W . YOA*W),I
F5§Xfg. E, A« O, OBFXFNSOOLf<folll -2, ¢ fEFCS Fh A,
0,E,E,é[IB
—a[JF(gr_open 200 200) => 0
(g[_xy 0) => (12 .\34)
E<%oE[JF( X[JA*W . YJAW )



gr_size

A fCfVOFSUBRSOQD”

0'Z®[F(gr_size win_no size_x size_y)

win_no,size_x,size_y:number
«@"\OFwin_no"O,IfEfCf“fh,IfTfCfY,8%ojsize x[JA[csize y,E
,,é[B
—a[JF(gr_open 100 100) => 0
(gr_size 0 300 200) =>t
E<%oE[Ft -",i nil



gr_vsize o
ffCfVOFSUBRSO[”
[0'Z®0F(gr_vsize win_no size_x size_y)
win_no,size_x,size_y:number
<@"\JFwin_ no”O,IfEfCf“fh,1%oYa Zf TFCFY, 6%o.S|ze _X[A[csize vy,E
-, €[1B%oYa"ZfTFCY 2fEFCF“FhfTFCSY, e, '8, «, ¢ Je[4, |
PXENFOOCffoll,A=\Zi"E"u,8+10X,A,«,U,- 0B
E,"0A, %,1-¥%—B,8ZA[s,",é, EJAFEfCf“fh,20~ A" EQA<Z
2,8,0,0B
—a[JF(gr_open 100 100) =
(gr_vsize 0 300 200) =
E<«%oE[Ft -",i nil



gr_line
f~FCfVJFSUBRSO”
0'Z®F(gr_line win_no x0 y0 x1 y1 color)
win_no,x0,y0,x1,y1l,color:number

«@"\OFwin_no"0,IfEfCf“fh,i(x0,y0),©,c(x1,y1),0,Acolor[F,A
4,6+ ,[IB

—a[JF(gr_open 100 100) => 0

(gr_line 002010080 ( rgb 25500)) =>t
E<«%oE[JFt -, i nil



gr_box
f~FCfVJFSUBRSO”
['Z®[JF(gr_box win_no x0 y0 x1 y1 color)
win_no,x0,y0,x1,y1l,color:number
«@"\OFwin_no"0,IfEfCf“fh,i(x0,y0),/E(x1,y1),85p,kE, & *GE"
,dcolor[JF,A«*,[IB
—a[JF(gr_open 100 100) => 0

(gr_box 020208080 ( rgb 25500)) =>t
E<%oLFt -, nil



gr_boxf
f~FCfVJFSUBRSO”
N'Z®F(gr_boxf win_no x0 y0 x1 y1 color)
win_no,x0,y0,x1,y1l,color:number
«@"\OFwin_no"0,IfEfCf“fh,i(x0,y0),/E(x1,y1),85p,kE, & *GE"
,8colorJF, A« «JA't,5“7,90F,A“h,&,A,0,-0B
—a[JF(gr_open 100 100) => 0

(gr_boxf 020208080 ( rgb 25500)) =>t
E<«%oE[JFt -, i nil



gr_circle o
F~§CfvOFSUBRSO[”
0'Z®[F(gr_circle win_no x0 y0 x1 y1 color [sa ea])
win_no,x0,y0,x1,y1,color,sa,ea:number
<«@"\OFwin_no"O,IfEfCf“fh,I(x0,y0),/E(x1,y1),85p,AE, € *GE"
,E“a[U,-,é%o~,0color]F, A+ ,[Bsa<y,Nea,d[]Y’e, &, ESp*“X
sa“x,©,cea"x,U,A, 1%o~CEE,2+",0,8,¢[]B
—a[F(gr_open 100 100) => 0
(gr_circle 020208080 ( rgb 00 255)) =>t
(gr_circle030307070( rgb 2550 255)-45135)=>t
E<«%oE[JFt -", I nil



gr_pset o
F§CfvOFSUBRSO[”
0'Z®[JF(gr_pset win_no x y color)
win_no,Xx,y,color:-number
«@"\OFwin_no"0,IfEfCf“fh,i(x,y),Ecolor[F,1“_,&'A,A[B
—a[JF(gr_open 100 100) => 0

(gr_pset 05050 ( rgb 02550)) =>t
E<«%oE[JFt -, nil



gr_symbol o
FfCfVOFSUBRSO[”
0'Z®[JF(gr_symbol win_no x y str size_x size_y color [ang])
win_no,X,y,size_x,size_y,color,ang:number
str:string
«@"\JFwin_no"0, IfEfo“fh 1(x,y) E%o|Slze x|:|A[|c5|ze Lyl a,<< 3
Acolor[lF I-ﬂZsstr &+ ,[JBang,dZw’e, &, E"Y-72EVvZi,e,E
ang“x%of“],u,A*",©,8,&4[]B
—a[JF(gr_open 100 100) =>0

(gr_symbol 0 50 50 "ABC" 2010 ( rgb 25500)) => t
(gr_symbol 0 50 50 "ABC" 20 10 ( rgb 0255 0) 90) =

E<%oE[JFt -",i nil



ms_btn
f"fovDFSUBRSGl]"
ik Z®[|F(ms btn)
«@"\OFE>OYFHEFXFOIAS<1, ,FEFCF fh” OOtOAF{f~f*, 106" ODA
JA*W,I[Ji*A,0Z e|]o ‘[IBCE <%0k, IftfH[f}fbfg,iZY,I'E,&[]B

(FEfCF“fh” OOt (QIF{F~F" . YooEf{f"f") (XOA=W . YIZIA W))
FLFAF,106°0,I0A%0Y,2,8,A, ¢ 6080, '1'DA%oY 2, &,A ¢
E,”,8,'0'IB
—40F(ms_btn) => (1 (1. 0) (12 . 34)) \
E>OVOAFHEFXK, IfEFCFfh1,i04, E—L,&ATDA*W(12,34) A09f{
A 2%0Y,2,8,A,¢,é0B
E<%oE[JFt -",i nil



ms_left
f~fCfVJFSUBRSOQ”
N'Z®F(ms_left)
<@"\OFFHEMX,IDNf{f~f*,2%0Y,2,8,6,1,6'0,¢[1A%oY 3,&,é, FEFCS"
fh”OtIAQA*W, 50, [IBE<«%oE, IftfHIf} fbfg,iZY,I'E,&[]B

(FEFCF“fh”O0t (XOA*W . Y[JA+W))
—a[F(ms_left) => (5 (43 . 21)) )
fEfCf“fh5,i0A*W(43,21), A09F{f~f,2%0Y,3,&,2[1B
E<«%oE[JFt =", nil



ms_right
f~fCfVJFSUBRSOQ”
N'Z®JF(ms_right)
<@"\OFFHEFX,1%oEf{f~f*,2%0Y,3,8,6,1,5'0,:[1A%0Y 3,8 & AfEFCS"
fh”OtIAQA*W, 50, [IBE<%oE, IftfH[f} fbfg,iZY,I'E,&[]B

(FEFCF“fh” Ot (XOA*W . Y[JA*W))
—a[JF(ms_right) => (5 (43 . 21)) )
AfEfo“th,I[|A-W(43,21),A%oEf{f"f“,Q%oY,3,é,1/z|]B
E<«%oE[JFt =", 1 nil









