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{(EGC (CAR X) (CQUCTE RECIP)) (CDR X))
({EGC (CAR X) {(QUCTE DIVIDE)) (COND

{ (NUVMBERP (CACR X)) (RECCNST {(CONS (CACDR X) (QUOTIENT 1.0 (CADR
X))1)))

(T ((LAMBCA (A) (LIST (QUCTE DIVIDE) (RECONST (CONS (CADCR X)
{CUCTIENT 1.C (CCR_A)))) (CAR A))) (PLOTNUM (CADR _X))_1)_1)




____________________________________________________

(SINVPRD (FAPLIST (CDR X) (FUNCTION (LAMBCA (J) (SIMRCP (CAR J)))})))

o e e e e e e e e e e e e o e e = = e e e = e e e e e e S e e = -~ = —— e e e e = e = e e e = e = = = e - — =

(T (CCNS (QUCTE RECIP) X)) 1))

(STMSUB (LAFBCA (X Y) (SIMPLS (LIST X (SIFMMIN Y)))))
(SPT (LAMBOA™ (N) (CCNC™ 7 7 77 7 e
o MLZEROP N NIL )
1T (PRCG 1) -
(SETC CENINC (ACC1 DENIND))
(SETC DENSUM (MPYLSS (CAAR J) DENSUM))

{SP1 (ACC1 N)) ) )

{SP2 (LAMBCA (N) (CCANC

"TT((ZERCP NY NIL)
(T_(PRCG () |
(SETC NUMINC (ADD1 NUNMIND))
(SETC NUNMSUM_ (MPYLSS (CAAR_J) NUMSUM))

{SP2 (SUEL N)) 1)) )))

{(SP4 (LAMBCA () (CCANC
{CIVINC (SIMMIN {(CACCAR IN)I))
(T (CACCAR IN)) ) ))

(SUBATM (LAMBCA (L) (CCND

(INULL L) {SETG COLLST (CONS {CONS (CAR IN)_ {COND (NEGIND -1)_ ______________________

(T 1))) CCLLST)))

({ECUAL(CAAR L) (CAR IN))(RPLACD(CAR L)(COND (NEGINDC (SUB1 (CCAR L)))
(T (ACC1 (CCAR L))))))

(T_(SUBATNM (CCR L}I}))__JI))

(SUBDIV_tLaAMBCA (L A) _(CONC________ ..
((NULL L) (SETQ CIVS (CCNS {CCNS (CCNS (GUOTE DIVITE) (CONS (CAR A)
(CCCAR IN))) (CCND
(NEGING (MINUS (CCR A)))
coooo AT ACER AN CEVS)Y) .
((ECUAL (CACR (CCAAR L)) {CACCAR IN)) ({LAMBDA (X) (COND
cooo-_ MAZERCP _(CCR X)) (RPLACDL {(RPLACA L (CACR_ L)) _(CDDR_LJJD)_______________________|
(T (RPLACA L (CCNS (LIST (QUCTE DIVIDE) (CAR X) (CADDAR IN))
(CCR Xx1))) 1)
(PLOTNUM (SIMPLS (LIST (RECCNST (CCNS (CADAAR L) (CDAR L))) (RECONST
(COND _(NECGIND. _(CCNS (CAR A)_(MINUS (CDR A}))) (T_AY})ID))

(T (SUBDIV (CDR L) A)) 1))
(SUBPRC (LAMBDA (L) (CCND
((NULL L) (SETQ CCLLST (CONS (COND
(NEGIND (CCNS (CAR A) (MINUS (CDR A)})))
e AT AN CCLEST) ) ) .
({EQUAL (CAAR L) (CAR A)) (RPLACD (CAR L) (TOSM {COND
- ANEGINC (MINUS (CCR A __ ]

(T (CDR A))) (CCAR L))))
(T _(SUBPRC (CCR L))} 1)))

(UNSUBT_(LAMBCA (A) _{(CCNS (CUUTE_RLUS)_JNCCNL_(CQNQ

(CCAND ((EC (CAADR A) (CQUCTE PLUS)) (CCADR A))
(T _(LIST (CACR A))) ) 1)))

{SIMPRC_(LAMBCA (L) (PRCG _(IN EXPS DENCM RCPPWR_NUMS_TCP _SUMS _DIVIND

SIGN NUMSUNM CENSUM NUMIND CENIND)




B 6723 V3 £ 3 :
(SETC CENING 0O)
B0 1 1 0
(SETC IN L) :
“TESTT TCCRD
(INULL IN) (GO ENCT1))
T UCNUFBERP T TCARTINTF - USETC NURS (TORD ™™ 777777777777 77 -7m-m-mo-omomsmomommoomoooe oo
(CIVING (CUCTIENT NUMS {CAR IN)))
""""""""" 1T 7(TCTIV "RUMS “TTAR TIRNY ™))y~ 7777777777777 rmmmmmmommsmm oo mmm s oo m s e
((ATCM (CAR IN)) (PRCATM EXPS (FUNCTION (LAMBDA () (SETQ EXPS ‘
TNCCNC EXPS (LIST T(CCNS (CAR INY (DVISTITIII)I))
((EC (CAAR IN) (GLCTE MINUS)) (GG MINTR))
"""" TCEQ TTAARTTINT "TUUCTE PROCTY T 1GC PRTTRYD
({EC (CAAR IN) (QUCTE RECIP)) (GO RCPTR)) N
"""" TTECTTTAARTINT TITCUCTE PCRERY )Y IGC PRRTIRY) 77 7 777777 mmmmmmmmmmmmmmmm e
{(EC_(CAAR IN) (CLCTE CIVIDE)) (GC DIVIR))
(T (PRCATM SUNMS (FUNCTICK (LAMBOA () (SETG SUMS (NCONC SUMS
(LIST (CCNS (CAR IN) (CVIST))ININNNY
TRESEY (SETCTIN (CORTINYY ~ 7 7 7 7T e e
(SETC CIVIND F)
G TYESTYY T T T Tt TTTTeTT T
ENCT1 (VAP EXPS (FUNCTICN (LAMBDA (J) ((LAMBDA {X) (COND
(TRGFBERP X) NIL)
({EC (CAR X) (GUCTE PCWER)) (INSPWR X IN (FUNCTION (LAMBDA NIL

"""" (TEC (CATR XY (CUCTE PCWER)) TINSPWR (CCR X)
RCPPWR (FUNCTICN (LAMBLCA () (SETQ RCPPWR (CCNS (CCR X) RCPPWR))))))
(T (SETQ CENCM (CCNS (CDR X) DENOM)1))) f
(T (SETC TCOP (CCNS X TOP)IY))Y)Y
TSTEPWR {CRAAR " JY (CCAR J¥))y 1))y 7777777
(MAP SUMS (FUNCTICN (LAVBDA (J) (CONG . §
T ({FITNUSP (CCAR J)Y)Y (SP1 (CCAR JI)) ‘
(T (SP2 (CCAR J))) 1))
(VAP IN (FUNCTICN (LAMBLDA (J) (SETQ TCP (INSCRD {CAR J) T0P)))I))
(VAP RCPPWR (FUNCTICN (LAMBDA (J) (SETQ DENOM (INSGRD_ (CAR J) DENOM)))))
{CCND {{VMINUSP NUFS) (PRUOG2 (SETC SIGN (NCT SIGN)) (SETQ NUMS
(FINUS NUMSYY)YY
""{CCNT (1ZERGP NUNMS) (RETURN T))
({CNEP NUNMS) NIL)
{T (SETC TGP (CCNS NUMS TCP))) )
(SETGQ DENCM (SP3 DENCM DENIND DENSUM)Y)
"T(SETC TGP (SP3 TGP NUNIND NUMSUM))
(CCND ((ANC (NULL TCP) (NULL DENCOM)) (SETQ TCP 1))
"""" ({NULL TCP){SETGC TCP (CONS (QUCTE RECIP) DENCM)))
{{NULL CENGVM) NIL)
(T {SETC 10P (LIST {(CUCTE CIVICE) TOP DENOM))))
{CONC (SIGN (SETQ _TCP (SIMMIN TOP))) ) o]
"{CCND ((GR (GREATERP DENINC 1) (GREATERP NUMIND 1)) (RETURN (SIMPRD
L LS T TGP ) ) ) ) e e
(RETURN TCP)
MINTR (SETC IN (CCNS (CCAR IN) (CBR _IN)))
- (SETQ SIGN (NGT SICN))
C MGG TEST ) e
PRCTR (SETE IN (APPEND (CCAR IN) (CDR IN)))
CUGC T E ST ) e e
CIVTIR (SETC IN (CCNS (CCNS (CUCTE RECIP) (CACDAR IN)) (CONS (CADAR
IN) (CCR IN))))
RCPTR (CCNC
{{EC (CACAR_IN) (CUGTE PRDCT)) (SETC IN (NCCNC {MAPLIST (CDDAR

IN) (QUGTE (LAMEDA (J) (CONS {CQUCTE RECIP) (CAR J))))) (CDR IN)))) )




(SETC IN (CCNS
CSEN G CIVING Y e

(GC TESTY)
PWRTR_(CCAC : _
({EC (CAACAR IN) (GUGCTE PRCCT)) ((LANMBCA (X) (MAP (CDACAR IN)

{FUNCTICN (LAMBOA (J) (PRCG2 (SETG IN (CONS (LIST (QUOTE POWER) (CAR J)

{T (PRCPWR EXPS (FUNCTION SETEXP))) )
{GC RESET)
1))

(CIFF (LAMBCA (E X) (CCND

(({CR (NULL E)Y (NCT (ATOM X))) (ERRCR {QUQOTE DIFF)))
((ATCM E) (CCND
({EC X &) 1)
N & A T N
(T (SELECT (CAR E)
{(CUCTE MINUS) (SIMMIN (DIFF [{CDR E) X))

({(CQUCTE RECIP) (SIMMIN (SIMDIV (DIFF (CDR E) X) (SIMPWR {CDR E)

{{QUCTE PLUS) (SIMPLS (MAPLIST (CCR E) (FUNCTICN (LAMBDA (J)
(CIFF _(CAR _J)_ X1))1)))})

({QUCTE PRCCT) (SIMPLS (MAPLIST (CDR E) (FUNCTICN (LAMBDA (J)
(SIMPRD_(CCNS_(CIFF (CAR J)_X) (CELETE (CAR_J)_{CDR_EJINIIII))

({CUCTE CIVICE) (SIMCIV (SIMSUB (SIMPRC (LIST (CADDR E) (DIFF
(CACR E) X))) {SIMPRC (LIST (CADR E) (DIFF (CADDR E) X)))) (SIMPWR
(CACDR E) 2))) |
ceooo— MIGUCTE PCWER) (SIMPRD (LIST (CACCR_E) _(SIVMPWR_(CADR E)_(SIMSUB ____________-B
(CACCR E) 1)) (CIFF (CACR E) X))))
({QUCTE SUBT) (SIMSUB (DIFF (CADR E)_X) _(DIFF_{CADDR_E)_X)).L

{ERRCR (QUCTE CIFF)) 1)) 1))

))
STCP)))I11IIID))
+«CCNTENTS ONE SETSET
meoo----__SETSET _ M2447 BCBRCw METECR __CCY 1.1S€3 ________________________________________¥%
CPCEFINE(( (NCP 761C€) ))
LAP ({
{CCMPRINT SUBR 1) (LCGC A) (TZE (= 2)) (LDQ B)
(STQ 74204G)(TRA_1_4)__A (NCP) B_(TSX_ PRINT,4)_ ) NIL):

{LAMBCA (X) {(CCMPILE (CEFINE X))) {(
(METECR
(LAMBCA (RULES WCRKSPACE) (METRIX RULES WORKSPACE

O NIL NIL NIL ) ) ) e

{METRIX ‘ ~
(LAVBDA. (RULES WCRKSPACE SKELF_CISPCH. TRACK)

(METRIX2 RULES WCRKSPACE)))
{NETRIX2
(LAMBDA (RULES WORKSPACE) (PROG (PC GT A)

__USETC RULES (MAPLISTY _

RULES (FUNCTICN {LAMBCA (X) (PRGG (A B){SETQ B(CAR X)) (SETQ A :
__LIST _(CAR B))) __ISETIQ_B (CDR B))._  (COND _(INCT_(ATCOM_{CAR_BIL) . -

(GO NTATM)) ((NCT (EC (CAR B) (QUOTE =))) (RETURN (CAR X)))) i

{SETGC A (ACCLAST A (CAR B))) (SETQ B {(CCR B))

NTATW - i
__LRETURN_(NCCNC A _(CCNS_(NAMER (CAR B)) (CDR_BIVII NI e ;

(SETC PC RULES) START (CONC ((NULL PC ) (RETURNILIST{QUOTE(NO END)) =




TTWERKSPACE ROLESTIY)Y — 77 T T T

(CCNC ( (ANULL TRACK) (GC TRACK))) ‘ |
== (PRINT 1TUCTE KGLE) Y ~ 1PRINT (CAR PCIY (PRINT (QUCTE WORRSPACE)) ~~ "~~~ """~~~ |

(PRINT WCRKSPACE) (TERPRI)  TRACK |

(SETC GT (TISPATCE TCOFTTRULE TCCAR PCTTT) |

(CCNCU(EQ GT  (QUCTE #))(GO NEXT))((EQC GT (QUOTE END))(RETURN
- RCRKSPACE)T TTEGQUAL CT- "~ "(CABK "PC)Y (GO STARTYFJ - -~ """--""=----=-r=m=--=-=o-m-ooooo oo

(SETC A (TRANSFER CT RULES)) (COND
TTTCTEG (CAR A)Y 1TGUCTE NCNAME)Y)Y TRETURN TLTIST A  WORKSPACE ~—~~~~~~~~"7-777777777777~7

(LIST (CUCTE (FROM RULE)) (CAR PC)) (LIST (GUOTE (SHELF IS)) SHELF)))))

[SETQ PC &)

(GO START)  NEXT (SETG PC (CDR PC)) (GO START)})) L
RS 1. 51 21 St i i it ="

(LAMBCA (6T RL) (PRCG ()
B3 X3 N O % % 1

{(NULL RL ) (RETURN (LIST (CUOTE NONAME) GT)))

[TEC GT (CAAR RL)) (RETURN RL)))  (SETC RL (CDR RL1) (GO STARTIII)

(DISPATCH ﬂ
—————————— (CAMBCA (CT)Y ~(PRCG (AY ~~~~~~-7rorommmmmmmmmmmmmmmmmmmmmmmmn

(CONC {(EC GT (QUCTE #)) (RETURN GT))) ]

TT(SETC TATUGTPATIR GT TISPTHY) ,
{CONC  ({NULL A) (RETURN GT))) (RETURN (CAR A)))))

(GTPAIR
(LAMBCA (NAME X) (PRGC (A)

""S‘TZRT""(’C‘CKE'T(‘NCT.'L—')?T_(-ifE_TDR'r\f'&ii__)_)""'""""""""""f """""""""""""""""

{(EQUAL ({CAR X) NANE) (RETURN (CDR X))))

{SETG X (CCLCR X)) {CC STARTII))

{CGMITRULE
(LAMEDA (RULE ) (PROG (LEFT A B C C E)
(SETQ A (CAR RULE)) {SETQ E (QUCTE =)) .
“T(CENC {(NCT (ATCM A)) (GO START) )
{(EC A (CUCTE =)) (GC STAR))) (CEFLIST (COR_RULE) A) ...
TTRETURN TCUETE =) STAR '

(SETC RULE (CCR RULE)) (SETQ E (FSTATM RULE))

START (SETQ LEFT (COMITMATCH2(CAR RULE) WORKSPACE)})
(CCNC ((NULL LEFT) (RETURN E)))

LCCP (SETC RULE (CCR RULEY) ~~(SETQ A(CAR RULED)
(. ACOND _UINULL RULE) (RETURN (QUOTE =))) .

{(EC A (QUCTE $)) (SETQ A (CAR WORKSPACE)))
((EQUAL A C) (GO CN)) '

((ATCM A) (GC SW)) ((EQ (CAR A) (QUCTE /)) (GG SV)) (T (GO ON)))
Sk (CCNC_{(EG E (GUCTE =)) ({(RETURN A)))

(RETURN (QUCTE =#)) CN
(SETC WCRKSPACE (CCMITR LEFT A)) (GG_LCgP)

SV (SHELVE LEFT A) (GO LCOP))))

(FSTATN : |
: (LAMBCA (RULE) (PRCG (A) START (SETG A (CAR RULE))
_.ACCND ({NULL RULE) (RETURN (QUGTE =))) _____________________ .

({EQUAL A 0) (GC ON )) ((ATOM A) (RETURN A))) ON
_.-LSETC RULE (COR RULE)) _(GC_STARTII) ..

(SEELVE
{LAMBCA (PAIRS INST) (PRGCG (A B C D) STARTY

[SETE INST (CCR INST)) {(COND (0 NULL INST) (RETURN SHELF)))
__USETG A_(CAR INST))_ ____(SETG B (CAR A)) _(SETQ C_(CADR A)) __________
(SETQ © (CCCR A)) {CCNC .
- ALEQ B _(QUCTE #P))(GQ PR)) _______ - e
({EC B (QUCTE =C)) {RETURN (SETDIS C (CAR D)) ))
{ (NCT (EQ C (CUCTE =))) (GO GETID)))
(SETC C (INCIRECT (CAR ©) PAIRS)) (SETQ D (CDR D))
GETD (SETC C (CCMITRIN PAIRS D))

(SETC A (GTSELF C))




(CCAND ((EG B (GLOTE =S)) (GO ST1)) ((EQ B (GQUOTE =Q))(GO QuUL))

((EQ B (QUCTE *X)) (GC EXN)) .
{PRINT (L1IST (CUCTE (SHELVING ERRCR IN)) (CAR INST))) {GO START)

PR (CCONC ((EC C (CUCTYE /7)) (RETURN (PRINT SHEELF)))) PR1

~ T (PRINT (LIST (GUCTE SHELF) C (QUOTE CONTAINS) {CAR (GTSHLF C))))

{CCNC ((NULL D) (GC START))) (SETQ C (CAR D))

{(SETC © (CCR B)) (GC PR1)
EX {SETC B (CAR A)) (RPLACA A WORKSPACE) (SETQ WORKSPACE B) (GO START)

CUY  TRPLACA A INCCNC (CARA) D)) 160 "START) ST
ST1 {RPLACA A [APPEND [ (CAR AYY)) - {GO START))))
(SETCIS

(LAMBCA (X Y) (PROG (A)

(SETC A (CTPAIR X CISPCH))
{CCNC _((NULL A) (SETC DISPCH (CONS X (CONS_ Y DISPCH)))) .
(T (RPLACA A Y))) {RETURN BISPCH))}))
{GETCCT

(LAMBCA (X Y) (PRCG (A) (COND ((NCT (ATOM X)) (RETURN (LIST X)) ))
(SETQ A (GET X Y) )
(CCND " {INUCLL A) "(RETURN X)) {RETURN A))))
(INCIRECT

(LAMBCA (X PAIRS) (GTNAME X PAIRS)))

(LAMBCA (Xx) (CCMPILE (DEFINE X))) {{

CCOMITR ..
(LAMBCA (LEFT CRDER){(PROG (A B C)

(SETG A (GINAME O LEFT)) ___ICOND_((EGUAL A O)(SEYQ A NIL)) __ .

(INULL A) (GC €N)) ({ATOM A) (SETQ A (LIST A))}))

CN (SETC B (CTNAME (CUOTE WSENLC) LEFT))

{(CCNC{(EQUAL CRCER C) (SETQ C NIL))

(CCMITRIN .

____________ (LAMBEA_ (LEFT ORCER). _(PROG (A B) _________________

START (CCOND ({NULL CRCER){RETURN A})))

(SETC B (CTNAME (CAR CRCER) LEFT)) (CCOND {INULL B) {GO CGN))

((ATCM B) {SETG B8 (LIST B8)))) {SETG A (NCCNC A B)) CN

(SETC GRCER_(CCR_CROER)I) LGO START) ) __ . ______ e

(CCNC {(ATOM NAME)(GC START)) :

((EC C (QUCTE FN)) (RETURN (COPYTP (APPLY {CADR NAME) :
{CCMITRIN PRS (CCCR NAME)) NIL)))) '

((EQ C_(QUCTE *K)) (RETURN_ (LIST (COMITRIN_PRS_(CDR_NAMEMIJ) _______________________

C (QUCTE =C)) (RETURN (COMPRESS {(COMITRIN PRS (CDR NAME)))))

((EC C_(GUCTE *)) (RETURN_(COPYTP (EVAL (CADR NAME) NILM))) __________________________

C (CUCTE #w)) (RETURN (WRITES (COMITRIN PRS (CDR NAME)))))
({EQ C (CUCTE +E))(RETURNIEXPAND(GTNAME (CADR NAME) PRS))))

C

c

(GUCTE =/)) (RETURN {LIST (SBMERGE (CDR NAME)))))
_________ (GUCTE =N)J(RETURN_INEXT (CDR_NAME)DI)) _______________ .
C (GUCTE =R)) (RETURN (MTREAD))) :

((EQ C_(QUOTE =A)) _(RETURN_(ALL_{(CDR_NAME)})))((EQ C_SQUCTE_QUCTE).Y ______________.___.
{(RETURN (CACR NAME)))) :

START (COND ((NULL PRS) (RETURN NAME))) (SETGC A (CAR PRS))
(CCND ((ECUAL NAME (CAR A)) (RETURN (COPYTP {(CDR A)))))
(SETC PRS _{CCR PRS)) (GQ_STARTII)

(i AMBDA (X)) (CCNEC
((ATCM X) (MAPCCN (GET (CDR X) (QUCTE PNAME))
{FUNCTICN (LAMBCA_(Y)_ {UNPACK _(CAR XY))))))




-~ (CCMPRESS
(LAMBCA (X)  (PRGS ()

TTT(CLEARBUFFI " (VAP X "TFUNCTITN {LAVECA (XT 1PACK  (CAR™ XYYy 7777777777
(RETURN (INTERN (MKNAN))))))
TFTREAD
(LAVMBDA {) (PRCG (A B C) (SETQ A (STARTREAD)) (GO A)
TTOSTART T T USETC A T{ACVARCEY T 7 " AT TITUND (CEQ A " "TQUCTE  SECF3)V Y (RETURN AY Y "7 77 7~
((EQ A (CQUOTE $ECRS$)) (RETURN B))
TTTOTET ATIUUCTE 3¢S )T " ISETQ T IRCONC T (CIST Ay~~~ - 7 77  mmmmrmmmmmmmmmmmm e

(T (GC B))) (GC START) BI(SETQ B (NCONC B (NCONC C {(LIST A))))

[SETC C NILJ  (GC STARTITT)

(ALL |
""""" (UARBTA 1TX) " 1PRCG (A B) "~ """ " 7 777 TTTTTTTTomoomommomoomoommomosmmooooossommeoooes

(CCND ((EG (CAR X) (CUCTE =)) (SETQ X (INDIRECT (CADR X) PRS)))
L L S B S S L 07 Y: S0 S0 T 10 T

(SETC A (CTSHLF X))

(SETC B (CAR AJ)  (RPLACA A NIL) (RETURN B))J)

(CONC ((EGC (CAR X) (GUOTE =)) (SETQ X (INDIRECT (CADR X) PRS)))
B O A 0 = A G 001 S T I I T

(SETC A (GISFLF X))

(SETC C (CAR AT)

(CONC ((NULL C) (RETLRN NIL)))

————————— (CAVMECA (XY™ (PRCG TA) :
(SETC A {GTPAIR X SEELF)) (COND ((NULL A) (CO A)))
(RETURN A) A (SETC A (CCNS NIL SHKELF))
{SETC SHELF (CCNS X A)) (RETURN A))))

(LAMBCA {X) (PRCEC (A B CDY
TTT(SETC AT TCAR X)) 7 USETQ B {GTNAME (CACR X) PRSI~

{CCND_(({ ATCM B) (GC B))) (SETQC B (CAR B))
— B (SETG C (CLCAR (GINAME (CACDR X) PRS)))

(CONC ((NCT (EC (CAR C) (QLOTE /1)) _ (G0_ERROR) ) (SETQ € (COR €)Y ____ __ ______
TTT(CONT TUATOM B) (SETC B (LIST B (CUOTE /)711)

{SETC D (LIST (CAR B) [(QUCTE /)))

(SETC B (CCCR BY) :

(CONC ((EC A (GUOTE AND)) (GO AND)) ((EQ A (QUOTE OR)) (GO OR))

((EQ A (QUCTE SUBST)) (GO SUBST)))

ERRCR __(PRINT (LIST (QUCTE I(SUBSCRIPT ERRORI) X)) __ o __.___
T (RETURN TCALCR X)) )

AND ___(SETC A NIL)A (COND_((NULL B)_ _(RETURN (NCONC D A))) ________________________
T {{MEMBER (CAR B) C) {SETQ A (ACCLAST A (CAR B)))))

(SETC B (CCR B)) (GG A) .

CR (SETC A NIL)B (CCND {((NULL B) (RETURN (NCONC D (APPEND A C))))
___UINCT(MEVMBER _(CAR_B) C)) (SETQ A (ADCLAST A_(CAR B)I))) ______________________________

(SETC 8 (CCR B)) {GC &)
SUBST __(CCND_{(NULL_ C)_(RETURN _(CAR B)))) (RETURN__{NCONC D_C)1)1)))

(LAMBDA (X) (CCMPILE (DEFINE X))) ({

(CCMITMATCH
{(LAMBDA(RULE_ WCRKSPACE)(COMITMATCH2 (NAMER_RULE)WORKSPACE)))

WORKSPACE NIL)) (CCNC {((NULL A) (RETURN NIL))

((EG A (CUCTE $IMP)) (RETURN NIL))) (SETQ B (CONS

(QUCTE WSENC) (CCR A))) (RETURN (ACDLAST (CAR A) B)))))
{(CMATCH

(LAMBDA (RULE WGRKSPACE MPAIRS) (PRCG




(RNAME A B CC ECH) {SETC RNAME (CAR RULE ))
{SETC RULE (CDR RULE)) (SETQ B (CAR RULE ))

{CONT "TINULL RULE)Y (RETURN ( CONS MPA1RS WGORKSPACE)))
((EC B (CUCTE =1)) (CC =7)) :
“{{EQ B (GQUCTE =L)) (GC =U))
{((EQ B (CUCTE ¢)) (CC POBLLI) ) __
{SETQ F (CAR™EB)) (CONT
{(EC H _AQUCTE =P)) (GO PRINTIDY -
“{T1EC H (CUCTE FN)) (SETQ B (CCR B)))
{{NULL WCRKSPACE) (RETURN (QUOTE $IMP)))
((EQ ¥ (GUOTE $)) (GO NCCLL)Y)
((EQ H (QUCTE =)) (GC EVAL))
“{1{EC H {CGCTE CCOTE)Y) (GO ATB1))
(T__(GO_ATBYY))Y)
“{SETQ E (CCNS WCRKSPACE (CCMITRIN MPAIRS {(CCR B))))
{SETC B (COPYTP (APPLY {CAR B) E NIL)))
WATB (CCNC ((NULL B) (RETULRN NIL))
((EC B (QUCTE $IMP)) (RETURN B)Y
(T (RETURN (CMATCE(CCNSTCDR RNAME) (CCR RULE))I(CDR B)
(ACDLAST MPAIRS {CCANS (CAR RNAME) (CAR BIIIVY ]
"POCLL (SETC T (CCR RNAME)) (SETQ RULE (CDR RULE))
(CCND ((NULL RULE) (RETURN (LIST (ADDLAST MPAIRS
(CCNS (CAR RNANME) WCRKSPACE))))))
CLCGP (SETGC B (CMATCE (CCONS_ D RULE) WCGRKSPACE MPAIRS)) . _____
{CCND ((NULL WCRKSPACE) (RETURN NIL))
JULGEQ B (CQUCTE $IMP)) (RETURN B))
(B (RETURN (CCNS (ALCCLAST (CAR B)(CONS (CAR RNAME) C Y)(CDR B)))))
{SETC C (ACDLAST C (CAR WCRKSPACE))) :
(SETGQ WCRKSPACE (CCR WCRKSPACE)) (GO CLCGP)
_SUBMCH___ (SETC B _(SUBNMCH B WORKSPACE)) (GO WATB) __ .
«T [SETG TRACK =T*) (GO $IMP)
_*U__ (SETC TRACK NIL) _(GQ _$IMP)
PRINT (PRINT (CCR B)) (PRINT WORKSPACE)
$IMP (RETURN (CUCTE $IMP))
EVAL (SETQ B (EVAL (CADR B) NIL)) (GO ATB2)
_ATBY ISETC B (CACR B)) MGC_ATB2)
ATB (CCNLC ((ATCM B) (SETGC B (GTNAME B MPAIRS))))
A B2 (SETC b (CAR _WCRKSPACE) ) .
(CGND ((ATCM B) (GC B))
((EC (CACR B) (CUCTE /)) (GG SUBMCH)) .
((EQUAL B K) (SETC B (CONS {(LIST B) (CCR WCRKSPACE))))
(T _(SETC B NIL))) ______ | (GO _WATB)
B {CONC {(EQUAL B F) (SETQ B WORKSPACE)) ( LAND
_{EQUAL B (CAR #)) (EC_(CADR_H) {CQUOTE_/)))_ A{SETQ B {CONS_(VIST_H) _____ o __. :

(CCR WGRKSPACE)))) (T (SETG B NIL))) (GC WATB)
NDCLL (SETC G (CDR B)) (SETQ B (DOLNM G WORKSPACE )) (GO WATS ))))

{NAMER

(SETC A (CAR X)) :
_(COND _((EQ A (CUOTE $)) (GC_START)) _(I1EQ _(CACR_A)_ _(QUOTE_$)).(GO_STARII M) __________

{SETQG A (CQUOTE $)) (CC IN)

START (SETC € (ACC1 C)) (COND ((NULL X) (RETURN (CONS E C€))))

(SETC A (CAR X)) (SETG B (CDR A)) (SETQ X (CDR X))

(SETC G_(CAR_A))

(EC G (QUCTE FN))
_(EC G (QUCTE =))

(EGQ G (CUCTE =P))

(EC (CAR B) (QUCTE /)))



TG LT SN AR )T T T T |
((NULL B) (GC SNMA)))

“TT(SETU E VACCLAST ETTAR AYTITUSETC A (CAR BII ™ (6L TUT)
SNMA  (SETC A (CAR A)) SNAME (SETG E (ACCLAST E D))
LUl SETT T TALLLAST U A7) [GT START ) 1))
(SUBMCH

~T"(CAVBCA™ 1X V) (PRCG (A F CY """~ e
(SETC A (CAR X)) | L

""""" (SETT B TTAR Y)Y~ ICUNC ~ 777777777777 - rmmomoooooommmmmmmoommmmooooooomoommeeeeos
((NOT (CR (EGUAL A (CUOTE ($.1))) (ECUAL A (CAR B))))(RETURN NIL}))

{(CUNU
((EQ (CACR B) (CUOTE /)) (GO ON)) (T (RETURN NIL)))

TTONTTSETG A T[CDR XJ) "(COND (TEW (CAR AV (QUOTE 7V (60 Ay1y ~~ """~~~ """"""77777~
(PRINT (LIST (GUOTE-(SUBSCRIPT ERROR SUBMCH)) X)) (RETURN NIL) |

TR TTTUSETRT A TICTR CATY TTISETCTCT(CCOR B YT T T T smmm s s s s s
START (CGNC ((NULL A)(RETURN (CCNS (LIST B) (CDR Y))))
TTFEVEER (CAR AT C)

(SETC A (CCR A))) {(T(RETURN NIL))) (GO START)))Y -~ ]

B 1551102
| (LAMBCA (NUM WSPACE) (PROG (A) (COND ]

TTTCORTY (ECUAL KUV 10Y (GO STARTIJY ~ 7777 7777777777 rrormoioommmmmm oo
(CCNC_((ATCM (CAR WSPACE)) (RETURN WSPACE)))

TRETURN TCUNS (LIST (CAR WSPACE)T (COR WSPACE)])
START (CCNC ({ECUAL NUM 0) (RETURN (CCNS A WSPACE))) |

TTTCURULL "WSPACEY(RETURN TQUOTE $TMPYYY) (SETQ A (ADTCLAST A {CAR WSPACE)))

(SETG WSPACE (CCR WSPACE ))  (SETQC NUM (SUB1 NUM)) (GO START))))

(LAMBCA (X Y) (APPEND X (LIST Y))))

{WRITES

. (LAMBCA (X) {PRGG (A) START (SETQ A (CAR X))

TTCCCND TTINULL " X) T (RETURN NILYY 7 TU(EQ A (GUDTE $ECR$)) (GO ON))

((ATCM A) (PRINL A)) (T (PRINl (QUCTE ==«)))) ___ ]

ON {(TERPRI) {RETURN NIL) 1))

{PRNTWS (LAMBDA (X Y) (PRCG () (PRINT YY({PRINT X)

(RETURN (QUCTE ¢INMP))))Y)Y -
TTT(TIME (UAMBCA () “(PRCG 1) (TEMPUS-FUGIT) (RETURN NIL)))

(TRACERULE {(LAMBCA {X) (PRCG ()
TTT{SETC TRACK =T=) (RETURN (CUCTE g1IMP) ) ))

(UNTRACERULE (LAMBLCA (X) (PRGG ()

(SETC TRACK NIL) (RETURN (QUOTE $INP)))))

STCPYY))D )
««MACRC —— CCRRESPCNLCING TC AI MEMO 57

««CONTENTS CNE SETSET

SETSET . MACRO IS DEFINEC HEREIN
CEFINE(( - ~ 00010
{MACRC (LAMBOA (L) (CEFLIST L (QUOTE MACRO)ID) _____________ o __f 00020_,
"""""""""" , ; 00030
__AMBEF (LAMBOA_ (L) (COND______ 00040
((ATOM L) L) €0050
({EC (CAR L) (GUCTE GQUOTE)) L) 00060
((MEMBER (CAR L) (QUCTE (LAMBDA LABEL PRCG))) €0070
MCONS (CAR L) _{CONS (CADR L) {COND_________ .~ e
o ((EG (CAR L) [CUCTE PROG)) (MAPLIST. (CCDR L) (FUNCTION (LAMBDA (J)
MCEF (CAR J) ) ) e
T (T (MDEF (CCCR L)))) 1))
((GET (CAR L) (CUCTE MACRC )) (MDEF ((GET (CAR L) {QUOTE MACRO)) 00090
L))) , €0100
(T _(MAPLIST L (FUNCTICN (LAMBCA (J) (MCEF (CAR J))1)))_))) GQ110



)] N 00150
STCP))))))))I))

-.CEFINELIST T J ECWARCS

«.BASIS FCR PRINT IN NICE FCRMAT(COESNT CGNTAIN ,PRETTYPRINT,

(CEFLIST (LAMSBCA (L PrU) (LEFLIST (MOCEF L)Y))) 00140 é

SET
 CEFLIST e 00010
“{U (CEFINELIST (LAMBCA (L A) (PRCG (LL DL) (SETG LL{CAR L)) 00020
(SETQ CL T) , 00030
(PRINT (QUCTE $$Z%/FUNCTICN DEFINITICNS/Z)) 00040
(TERPRI) (PRIN1 (QUCTE $S$SCEFINELIST (($)) . c0050_ K
"TATTTERPRI) (TERPRTI) (COND ((NULL LL) (GO AAY)) 00060 K
(PRIN1 LPAR)Y ey 00070
“T{PRINT (CAAR LL)) 00080
(PRINTBDEF (CADAR LL)) (CCNC ((NULL (CCOAR LL)) (GC AC))) 00090
(TERPRI) - 00100 E
__(PRINT (GUCTE $$S$WRCNG_ FORMAT HERE, NC_DEFINES)) COl10
"{PRINT (CUCTE $$$LEFT CVER$)) (PRINT (CCDAR LL)) 00120 H
_{SETC__OL NIL) AC (SETQ LL (COR LL)) e ] 00130 &
(PRIN1 RPAR) 00140
_(6C_A) - 60150
2A {(PRINT (QUCTE $$$))$)) (COND ((NULL (CDR L)) (GC AB))) 00160 §
_{TERPRI) (PRINT (QUCTE _$$$LEFT CVERS$)) (PRINT (CDR L)) _______________________ 00170 §
(SETC DL NIL) 0180 1
__AB_(COND_ {OL_(RETURN (DEFINE (LIST (CAR L)) __ o __] Q0190 _
(T (RETURN NIL))) ‘ / 00200
))) ) FEXPR) DEFINE (( 00210
(PRINTCEF (LAMBCA {(E) (PROG (I IUNIT IUNITL) 00220 B
CUSETG X L) o 00230 ¥
{SETQ IUNIT (CUCTE ¢s%% $)) 00240 P
A SET G IUNITL 3 e Q0250 _§
(PRIN1 IUNIT) 0260 §
(SUPERPRINT E) . 00270 §
{RETURN NIL) 00280
L Q0230 _
003C0
__{SUPERPRINT (LAMBLA (E)_{CCND _____ ] 0310 _
({ATCM E)} (PRIN1 E)) - 00320 §
(T _(PRCG (EP M) 00330 §
(SETC EP E) 00340
CAPRINL L PAR) . e 00350 -§
A (CCNC ' 00360 B
_{(VEMBER (CAR EP)_(QLCITE (AND CR_CCND_PLUS TIMES IF_SELECT_LI1ST_PROG2 ___000C0370 _§
MAX MIN))) . 06000375
{GC PL)) 0380
((EQ (CAAR EP) (QUCTE LAMBLCA)) {GO PL)) : 00390
_LLEQ (CAR EP)_ (QUOTE PRCG))Y {GC_PP))) Q0400 _
{SUPERPRINT (CAR EP)) A 0410
USETG EP (CCR. EP)Y ) QQ420 _
(CCNC ( (NULL EP) {RETURN (PRIN1 RPAR))) ' 00430
{(ATC¥ EP) (GC PD))) 00440
(PRIN1 BLANK) 00450
UGC A i Q0460 _
PK (SETE I (SuUBl 1)) 00470
L PE . (PRINL BLANK) 00480 _
{PRIN1 PERIOL) 00490
(PRIN1 BLANK) . Q0500
{PRIN1 EP) 00510

{RETURN_{PRIN1 RPAR)) = Q0520 _ §




SO PERPRINT T AR T EP ) T T T T T T T T T T T T T T T T e T e 66540~
PV 0055C |

i o = I =3 - 00 o S = £ TTTTTTTT GO580 ~
) 00570
[CCNC TUURUTT ©F7T (CU PJT) 00580
{((ATCM EP) (GC PK)) 00590

Z C0600
(ENCLINE) ] ’

T TSGPERPRINT T AR EP ) 77 T T T T T T T e T e e e e ST 60620
(GC PM)

PJ (SETG T (SUET 1))
{RETURN (PRIN1 RPAR))

TFPTAPRINITCAR EFPT) ~ -~ - Tt e T
{SETQ EP (CCR EP))

{CCNC ((NULL EP) (CGC PJUM)
{{ATCM EP) (GC PK)))
(PRIN1 BLANK)

{{ATCVM EP) (GC PK)))
(ENCLINE)
{COGNEC ((ATCM (CAR EP)) (GG PZ)))

{SETG I (PLUS I =2))

{GC PY)

PZ (PRIN1 (CAR EP)) . L 00830
TT(SETC M UPUUS  TUNITL TIONTTL (MINGS (LENGTH o :

(UNPACK (CAR (GET ( CAR EP) (QUCTE PNAME)))) D))  .00850 _
TFATUSETC M ISUEL MYy T T

(PRIN1 BLANK)

{CCNEC ((NCT (GR (ZERCP M) (NINUSP M))) (GO AA)))

(SETC EP (CCR EP)) 00890 [
TCOND TTINULL EP)Y (GC PIYY ~ 7 77 T T T T T60900 ¢

((ATCM EP) (CC PK)) e ____80910

{(GC PX)

111))

(ENCLINE (LAMBDA () (PRCG (J) - o ____._50950_
TSETE O 1Y

(TERPRI) 00970
"TAT{CCNC (({ZERGP J) (RETURN NIL))

{(MINUSP J) (ERRCR 1)))

{PRIN1 IUNIT)

(SETC J (SuBl1 J))

STCP )))1)2)13)3)) 11333030 )) 1))
« s MATHREAL THERE IS A STANFCRD A I MEMO ABCUT THIS
TEST MATHEREALC

CEFINE ({

(FATHREAC (LAMEBCA () (PRCG ()
{STARTREAD)
(CLEAREBLFF)

LCCK (CONC_((EG_CULRCEAR LPAR) _(GC _SJTART)_J) i
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START (RETURN (GRCUP (LIST (LIST (INPUT) ;) (INPUT) (INPUT) 1)) |

(GRCUP (LAMECA (U F S) (PRCG (X Y Z2)
(SETC X {GET H (QUCTE PREFIX) V) _____ ]
TTTUSETC Y (GETTS (QUCTE PRY M)
(SETC Z (GET (CAAR U) {QUOTE PL) 1))

- e om e o e e o Tt o o = —————— - o —_——— - o+ = = —————— - - -~ a - = — =

(CCND (INULL X) (GC INDD))
((EC X (CUCTE YES)) (RETURN
(GRCUP (CCNC ((EQ F (CUCTE PLUSYY 1)

(T _{CONS_(LIST k) L) 1) S CINPUT) ) DY o ____
"""""""" (PRINT (LIST (GQUOTE INPCTERRCR1Y £1) ~ 1
_______ (RETURN (GRCUP {NCCNC U _(LIST NIL)) S CINPUT) ) .

TTIND (COND (INCT (NULL YY) {(GC OKYY)
(PRINT (LIST (QUOTE INPUTERRCRZ) S))
(RETURN (GRCLP (NCCNC U (LIST NIL)) F [INPUT) ))
Bk (RETURN (CONC
{({EG S (CUCTE LPAR)) (GRCUP (CCNS (LIST S3} L) r (CUDTE COMMA) ))
___UIGREATERP Y Z) (CRCLP_ (CONS (LIST S H) u)_ (INPLT) CINPUT) ) |
({LESSP Y Z) (GROUP {(CCR U) (NCCNC (CAR U) (LIST E)) S)) :
((ZEROP Y) {CONC ((NLLL (CCR U)) H) |
{INULL (CADR U)) (ERRCR H))
T GREUP LR U

(CCNC ((EG (CAR H) (QUCTE CONMMA)) (CCR F)}) (T H))Y C(INPUT) 1)) ))
(T_(GRCUP (CCNS (NCCNC_(CAR_U) (LIST H)) (CCR L)) (INPUT) {INPUT) 1))

(INPUT (LAMBEA [ ) (PRCC (X)
2A {(CCNC__L(LITER_CURCHEAR) (GO LET))

(CCND ((EQ X (QUOTE BLANK)) (GC 1G))
((EQ X {(GQUOTE STAR)) {(GC CASTCR})
((EC X (CUOTE CIFFERENCE)) (GC SUR))
____________________ CINULL X)) (GC_ ERR) )
{ACDVANCE)
_____________ (RETURN X e
LET (PACK CURCFAR)
(CCNC { (CR {LITER (ACVANCE)) (DIGIT CURCHAR)) (GO LET)))
(RETURN (INTERN (MKNAM)))
, __.CIG | (PACK CURCHAR )Y |
: {CCND ((CR (CIGIT (ACVANCE)) :
e (EC_ CURCHAR PERIGD)Y e

(EGC CURCHAR {QUCTE E))) (€T DIG)))
{RETURN [(NUNMCE))

1G {ACVANCE)

) e (GC A A e
CASTCR (CCNC ((EQ (ACVANCE) STAR) (GO POLLUX) 1) ,

3 (RETURN [GQUCTE Y IMES) ) e ,
PCLLUX (ACVANCE)

) {RETURN (QUCTE EXPTI) )
SUB {CSETC CURCEAR (QUCTE MINUS) )

S (RETURN _(GQUCTE_ PLUS) . ) e
ERR (ERRCR1) -

§ e e e (GC_I1G) ____ T e e

)Y 1))

CEFLIST ( (($s3+48 PLUS) ($$%-5 CIFFERENCE) (FINUS FINUS
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T R T3ECRE ELANRY (§¥% € BLARKY)Y SwlITCHY "~~~ 77777 7-mmmmommmmmmmmmmmmmm e
TTCEFLTST U (TIPLUS 3T) (CTFFERTNCE 5C) IMINOS 50) UTIFES 606Y ~ 7~~~ 7777777777 77777771
(CUCTIENT 7C) (EXPT 9C) (EQUAL 2C) (CCMMA 10)
—{(CU0T T1IC)Y (LPAR C)Y (RPAR C) ) PL) ‘
. - v
TTEFLTST 1 (TPLUS 3T) (CTFFERENCE ZOT TNMINUS 4O0J 1TIMES 60Y " """~~~ "~~~ "777777777 ST
(CUCTIENT 80) (EXPT 1CO) (EQUAL 2C) (COMMA 10) ’

""""""" TTTTTTIBUT TI2TY CILPAR ) (RPAR CY ) PR) T TTTTTTTTTTTTTTmmoommommmommosmoesmoeoees

CEFLTIST U TTPLUS YES) (TIFFERENCE NO) (FINUS YESY (TINES NO)
(QUCTIENT NGO) (EXPT NC) (EQUAL NC) (COMMA NC)
""""""""""" (COT 'NCY (CPAR YESY "(RPAR NO)YY PREFIXYy 77777~ -7 7 77— 77777===7~
VATHREAL ( )
TVATHREAC U T
VATHREAC ()
~ VATHREAT ()
)
y
)

MATHREAC ()
TVATRREAC CTY T T CTTTTTTTTTTTToTTTTTTmmm T T T

CSTCP ))) 1)) ) ) \ o
B (27”2 T

(A + 4E2 + 4.2E2)

(A+F (.23 + 23.))

(A + = (B+C) + F(.22
"""" O 2 R -T2 1 2

(A + B C (Xyy9Y,(Z + 1.2E6ET))) ' -
P i § i e B e T

FIN ENC CF LISP RUN
- -SAUNCERS REACABLE 7CSC LISP 1.5 PUNCHUP OF THE CCMPILER
TEST TRACE COMPILER TEST
B 03 =5 2 0. =3 ‘
TT{TRACESET (CAMBCA 1LY (TRACSE L {FUNCTICN TRACSSY )y~~~ 77 7777777777777~ ARYT0030
ARYT0C40
(UNTRACESET (LANMBCA (L) (TRACSC L (FUNCTICN TRACSUIY)) ARYT0050
S ARYT0060 _
“(TRACSC (LAMBCA (L FN) (MAPCCN L (FUNCTICN (LAMBDA (J) (PRCG (A) ARYTOO?O
(SETQ A (PROP_(CAR_J) {QUOTE EXPR)_ (FUNCTION_ (LAMBODA () (PROG2 (PRINT_ ___ ~>. ______
“(CCNS T{CAR "J) (CUCTE (IS NCT EXPR DEFINED))))Y NILDIM) ARYTOOQO
(CCNDL(NULL A) (RETURN NIL))) ARYT0100

(SETC A (CACCAR A))
(CONDC ((NCT (EC {CAR A) (QUOTE PROG))) (RETURN(PROG2 (PRINT {(CCONS(CAR J)

e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e o e e e e e o o m dn = - " - - —— 1 —_———a— ——

(QUOTE (IS NGT A PRCGRAMII)) NIL) ) , ARYTO0130
(SETQ A _(CCR A ARYT0140 _
" TEST ~ (SETC A (CCR A)) ARYTO150
{(CCNGC ((NULL A) [RETLRN (LIST {CAR J)))) : ___ARYTO0160
((EQC (CAAR A) {CUCTE SETQ)) (FN A)) ) S -
_AGC_TESTY M) )Y e ARYTO190_
"L!BA§§§_JLAK§§£"LLJML88LA§§_LHLEQQNQ_iLlél ____________________________________ ARYTQ210 _
(QUCTE (PRINT BLANK)) ARYT0220
(LIST (CUCTE PRINT)(LIST (CUCTE GUOTE) (LIST (CADAR L) EQSIGN)))
(LIST (QUGTE PRINT) {(CACAR L)) ) (CDR L)) ARYT0240
(TRACSU (LAMBDA (L) (RPLACD L (CCCDDR L)))) ARYT0260

(LEAGTH(LANEDA (M) (PRCC (N) (SETQ N ©)

A (CCND_((NULL M) (RETURN N)) ) (SETC N (ADD1 N)) (SETQ M (CDR M)) !
(GC A) 1)) A
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(REVERSE (LAMBLCA (X) (PROG (Y)
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