
-- -f -1C-CR -1-N-'-») - -(-~ P: c -p-... -R - t -X-p-s -( i=lJ-~7 C T 1 [-r~- - - s -(f EX P -)-,- f) 1-) -f - - - - -(-C AD l)-i K - I f~-)-'-) - - - - - - - - - - - - - - -
I~PLT,T121tlC27,LISr,llG~Y,Rl 

----------~iI-Sp-iI-PRARy--~EvE-MrfK--fs63--------------------------------------------------------

ALL CAKes hIT~ •• I~ CCL~~~S 1-2 AKE CO~MENTS AND SHOULD 
BE Rc~CVtD BEFCRE U5I~G. 

•• PU~ChLAP() EXPR P5ELCO-FUNCTICN 
---::------C(-~fEKT-s--l--cEFIN-E;l-1:AP----------------------------------------------------~-----

_.;;;~..;. ~ ~ !_I_~ ~ __ (_( __________ ~~ _________________ ' _______________________________________________________ _ 
(PUNCrlAP (LAtJBCA NIL {PROG (X L ~, EXP) , 
A· --~( SET-C .. J« REAC J ) I 

-(PUf\Ct-:, ~-€lAf\K) ;;.. Q·f l'P ~ ''<:";~'-'i' i 
, .) 

i-CDNfr-{ iNl;l-l X) {R ETtrRN (PUNCH ~--N I l4}) 1 . ---------r SE-T-C - [- -rlENG-T-~ - (t/fD~'~R~ -~f) 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
+S-H-'--~-.( CAR.-X-}-} - - - - - - - - -J S E-T-'-'E x-P = f cA-c-ff -X -, -f - - -- -- -- -- - - - -- -- - - - -- -- --- - - - - - - - - - -- -- - - - - - - - -- - - --- -- - - - - - - - - --
(SETb X (P~ASE2 (PASSONE N EXP) ~» 

{PUNCh {LIST «(eNS (LIST N (eUOTE SU8R) l) (CAR X» 
(CACR X») ) 

\-------~[Gt~~f-------------------))-)-----------------------------------------------------------

\ » 
-;- -[ A P- -f ["( l-AP - sifB-R -2 -)- - - - - - - - - f s -X-A- -x - 4-)- - - - - - - - - - (-s-f 0 -(-fA L i s-f -3"») ---------p ----------------

(XCA) (lee (CuCTE NIL» (TSX CONS 4) 
(XCA) (CLA ($ALIST 3» (TSX CONS 4) 

; X ( A XT C 4) ( T RAP LNC t-1 ) ) ( ) ) _1 ________________________________________________________________________________________________ _ 

) ) 

•• PRI~TPR(P(X) EXPR PSEUDO-fUNCTION 
-----------cc-~iE~T-s--l--cEFI~-E-----------------------------------------------------------------

CEFlf\E ( 
( PR I NT PI, ( lAM Be A, ( L ) , (C CNC , ( I NU L L, L ) , r\ I L ) f ( T t ( PROG Z , (P R IN T , (C A R J L ) ) , ( SE ABF T 1051, 

___ ~~!"'_'_l c; ~PJ_~!! f!-J:.~! __ s_~~ ~ .!f_~ld~ ~_,_~~~~ f_,_~e~ P_L_,_t 12<JJ_! j _____________________________ 6f J_lQ!? £_ 
FUf\CTICN (LAMBOA,{J),(EQUAl,(BFTI053 

___ ~ ~~_,_ ~! 1 J {,_~~ 1 !-}_t !!.! JJ:_~ ~~J_tQ~ ______________________________________________________ Bf _tl.Q 5~_ 
(LAMBCA,(J),(PRI~TPl,(CDR,(CDR,L»»),(FUNCTIO~BFTlO~5 

(lBFTI056 
~~BeA, (J), (PRII\TPl, (CCR,L»}»»») BFTI057 
( PR I NT P ~JU~.!.! !-p_~~ Q P _,_,-~ 1.1 JJ~~ Q y_2_,_ t e BJJ'i 1: t J J._t~! J JJLt,lQ J~_t_~B OP_EJ~ I J 1:_5_t t J s.LU_Q I t:-,_OJ: 1 ________ ' ---; c -, -,-; ( P R I t\ 1 PIt ( C CRt C ) } ) ) ) B F T lOS 9 

___ ~ ~ ______ .P _UJ~_ ~ t ~ _EJ~. i ~ J __ ~~ e B __ ~ ~ ~ Y .0_0_-: t ~ 1(C_1 I C!'t _______________________________________________ , 
CCNTE~TS 1 CEFINE 

DEfINE«( 
(PlJNChCEF (lA~BCA (L) (~APCON L (FUNCTIDN (LAMBDA (X) ((LAMBDA (ll) (CONLISP041 

'12 ___ ~ _ JJ}~ll~!-__ l:.! 1 __ <-l:.! ~ J __ '-~ ~~_ xt 1) __ '-1_ J 'p_~QG 2_ JJ~VtJ!:~:. _ {t.1_5_1_! Cj\_~ _ ~J __ {J:~ ~R __ Ll} JJ_ Jjlj_SJ~Q~ 2 
Il»» (PRep (CAR X) (QUOTE EXPR) (FUNCTION (LAMBDA NIL NIL»»»») lISP043 

11 - - - ~ ~ - - - - - - ~(R~ ACE S -{ i ( l-) - -EX p"R- -P S E ut 0 ~ F U N-C i i c ~- ---------------------------~ -------------------
10 __ ~ ____ ~C~C~N~1~E~N~T~S~~1~C~E~F~I~N~lE~ __ ~--------------------------______________________ _ 

,CEFlr..E «( 

9 -- - !J~p-<~~~~J_ - {L-Pl'!.~Q~_ J_ll_ JJ_~4{:.s_Q. J= _ JfJl~CJJ_Q~ _ J .RACSSJJ_ll _______________________ _ l\R.'il00~ 
ARYTOOl 

8 - -- ~~!,JJ~.~~!=_S_~I - JJ_~~~PP __ llJ_ ~lI8PJ:_~Q_l:-__ tr:v~J:_llQ~ __ Tj~~C.s_u_t 11 J ______________________ ~R_Y_lQO~ 
AR Y TOOt 

7 (TRACSC (lA""BDA (l Ff\) (MAPCON L (FUNCTION (LAMBDA (J) (PROG (A) ARYIOO' 
(SETC A (PROP (CAR J) (QUOTE EXPR) (FUt\CTION (LAMBDA () (PROG2 (PRINT 

6 ___ t ~ ~l'_~ _! ~PJ~ __ .J J __ l~t) PJ_~ _! 1_S __ ~ C J __ ~xe B __ D_E t J N_EUll JJ __ ~ lLJ_lll J ______________________ ~R_Y_IQO~ 
- (C[I\C( (f'\Ull A) (RETLfH\ NIL))' ARYTOll 

5 ___ lS~J_~_~_J_(~CCfl_~_~JJ _______________________________________________________________________ , 
(CONe ((NCT (Ee (CIIR A) (CLOTE PROG)) (f{ETURN(PROG2 (PRINT (CONS(CAR J) 

4 (CUCTf (IS f\CT II PR(JGRAr-'l)) NIL»}) 4KYTOl 

(SET~ A (eeR A» AKYTOI 
3 ___ I~~J ___ l~~_l~_~ __ l~Q~_P_tl ____________________________________________________________ ~R~_LQl 

(CCt\c (t\LLl A) (RETLRf\ (LIST (CAR J»» AKYTOI 
2 _______________________________________________________________________________________________ _ 



-- --- - ----r 1 Fe- - r C"""A-A~ -"A 1- -r C CDTf - 51: TC r 1 ~ -r~~~ -1~-'-r -1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(~( T~ST) )) ») ARYT019a 

-----------------------------------------------------------------------------------------AR-yfOZGo-
(TRACSS (LIJf'I,ECA (L) (RPLACC L (r\CCNC (LIST ARYT0210' 

1 {"UL IE TPK IN f ElAr\K J , AR Y T0220 
(LIST (eUCTE PHI~T) (LIST (CUGTE QUOTE) (LIST (CADAK L) EQSIGN») 

- - -r [1 ST - t C;UCTE -"P1f fl\l 11- -rC"A IT.ttR - t 11- - - - - - -r - - TCUR -ll-r T] 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - ARYTO 2 4 u-

ARYT0250 
-- -(T RA-C-SO-ll.-A"MBTTA" - r [1- -rRPl-A-CD -L- -rCCD"t1JR-ll-rr 1-- ---- - - - - - - - - - - - -- - -- - --- -- - - - - - --A FCy-fo2 6cf 

ARVT0210 
1 ) 
•• CC~PIlER EXPR PSEUCO-FUNCTION 

---;;---~--C[NlrEN,;r--I-~-EFINl:------------------------------------------------------------------

CEFINE «( 
- - -r[ E f\TIF. T [AlTBO 14- -rp; T -lVJtO (;- -r1\ l-l-S-ET Q- -N -C 1- - - - - - - - - - - - - - - - - - - - - - - - - -,- - - - - - - - - - - - - - - - - - - - - - --

A ( C C N D ( 1\ U L L f'I) (f{ E T URN f\» ) (S E T Q N (A C DIN» (S E T Q 1'1; (C 0 R M) ,) 
(l3C A) ,)) 

{REVERSE (LAf'lBCA (X) (PROG (V) A (COND ({NULL X) (RETURN V») {SETQ Y (CLISP0590 
--UKS-TCfi.R-XT -Yl1- -rSETe; -x-l-CCR - x-rr -1 tlf -A ll-,-r- - - - - - - -- - - - - - - - - - ----- -- -- -- - ----- -[I S-P-0600-

(t'Et'BER (LAfVeCA (U V) (CONe «NULL V) f\IL) «EQUAL (CAR V) U) T) 
---------rT-l1T.cPBtlf-O-l~L~-vl-ff----------frI----------------------------------------------------

(CCMVAl (lA~BCA (EXP STOMAP NAME) (PROG NIL 
TeLN 0 ( (C R( ATe t' E X P) ( ME "'1 B E R (CAR E X P 1 {QUOTE (QUOTE SPECIAL»») 

(LAC EXP» 
- - - - - - - - -r r Et- -rC"A R- -f>Z Pl- -rCorf'n: - SF~rQf l- -(PRQr;- -N-fC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - --

(CGMV~l (CACOR EXP) STOMAP NAME) 
--- - - - -- - -- ----r All"A-CR -1l-fsf- -CC-ONS- -CdOol-E--STCff - [["(fC-AT E- -Cc A DR- -EX pl-ff »---ff --- - -- -- ---- ---

«Ee (CAR EXP) (CUOTE CONO» (COt'COND (CDR EXP) T)l 
( {E' (CAR EXP) (CUCTE PROG» (COMPROG (CCOR EXP) (CADR EXP) NA,.,1E) 
({EQ (CAR EXP) (CUCTE OR» (COf'-1BCCL F F (CDR EXP) NIL) 1 

-- - - - - - - -CfEC;- -rc A R- -Exf51- -CcOor-E -AN1fff -1 t-oMBC1fl- -t- F- -[cDR- -E"xP-)--NIL'-'-- - - - - - - - - --- - - - - - --- ---
«AT[~ (CAR E)'P» (CALL (CAR EXP) (COMlIS (COR EXP}») 

---------rr-l-PROG-1{[[-lc-CMPlY--[CAR--EXP'--rCCR--EXP,-,-----------------------------------------
(CCMV~l (CACCAR EXP) STOMAP NAME») 

(SETe AC 1\A~:E) 

(RETLRN NA~E) ») 
---rCCtFp-[Y-l-CAMBC-A-fFN--iRGS-'- - - -11(AP -1 P-A"fR - -CcADR --F-N) - A-RGS) - -- - -- ----- - - -- --- --- -- - - - - -----

(FUNCTICN {LAMBCA (J) (PROG NIL (COMVAL (CDAR J) STOMAP 
- - - - - - - - - - - - - - -f G E ~rS-YM )., --f s t (] "iff - ( t "A-Jf R -:n --T )" ) -) -,- f - - - -,-f - -- - - - - -- - - - - -- --- - -- -- - - ---- - -- - - - --- --

(CCMlIS (LAfl8DA (EXP) (PROG (X) (RETURN (MAPlIST EXP (FUNCTION (LAMBDA (LISPOI70 
J) (CONe «CR (EQ (CAAR J) (QUOTE QUOTE» (ATOM (CAR J») (CAR J) ex (PLISPOI80 

2 ___ ~ ~ ~ ? __ '-~ ! ~ ~ _E __ ~ ~ _ }_ ~ _ ~ ~ _C_t: ~ ~ !-__ ~ ~ ~ ~ __ ~ ! _ .?}_ Q ~ ~ .P __ t ~ ~ .t(S)~ ~ 1 J J _ t _ ! J __ t ~ 8-.9 J3_ Z _ ! ~ _EJ~. g _ !-__ l'= ! ~ Y_ Q! ~ 9_ 
) (CO~VAL {CAR J} STCMAP (GENSYM»»»'»»» LISP0200 
(LAC (l~~eDA (X) (CC~C {(ECUAL AC X) NIL) (T (ATTACH (LIST (CONS (QUOTE lISP0880 1 __________________________________________________________________________________________________ _ 

(LA) (lCCATE X»»»)} LISP0890 

o (STCRE (lJl~BDA (X Y) (PROG NIL (COND «(OR (NULL X) (EQ (CAR X) (QUOTE QUlISP0900 
CTE») (RETURN NIL») (SETC STOMAP (CONS (CONS X (LIST {LIST (ADOI (CAADLISP0910 
AR STOMAP)' (QUCTE *1\» 1» STOMAP» (COND (Y {ATTACH (LIST (CONS (QUOTELISP0920 9 __________________________________________________________________________________________________ _ 

STO) (LOCATE X»»» (SETe LENGTH (~AX lENGTH (CAADAR STOMAP»»» lISP0930 
8 ___ ~ ~tl ~_S_~ ~ _ JJ_~~~'p --" __ l ~ l<f __ ~ ~ ~ _EJ __ ! P ~JL <z _ J ~_C __ '=J_S_t!.~ 9 __ S_IQ~~?_ J= fttG_II:! 1_ JJ~. Q~'p __ '- t! i-.!tf:'= !~'p_Q~ §9_ 

eCA (J) IANC (Ee (C~ACR EXP) (eAOAR J» (EQ (CAAR J) (QUOTE NUll» (EQUALISP0990 
1 L (CACR J) (QUCTE (CLCTE NIL»))) (CAOAR (CODR EXP») (PROG2 (ATTACH (QUlISP1000 

eTE «TlE 1 4»» (SETQ EXl:' (LIST (CAR EXP) (CADR EXP) (CqNS (QUOTE CONDlISPIOIO 
6 ___ ) __ ! ~ J:_C_~~_-'_C_~Q ~ __ E_~eJ JJ_L! J JJ __ ! ~JJ_~~tt_ JJ=_ !~J __ l'= !~J __ t QY'pJJ~ _ IN_~ t _ JJJ_~I _ JJ~.lJ9J_E __ '= I .sP_l.Q29_ 

E) NAf'E' 1 (QUCTE *~t\» {APPEND (QUOTE (TSX *MOVE 1» «LAMBDA (J) (LISTLISPI030 
. (CGNC (LESSP J 3) Cl (T (DIFFERENCE (TIMES J 2) 4»») (LENGTH (CAOR ELISPI040 5 ______________________________________________________ ----- _______________________________________ _ 

XP»»» (SETQ LENGT~ 0) (SETQ STOMAP (CUOTE (NIL (0 *N) 1»» (MAP (CALISP1050 
4 CR EXP) (FCNCTI(N (LAtJeDA (J) (STORE (CAR J) F»» (SETQ AC NILl (COMVAlLISPI060 

(CACCR EXP) STCMAP NIL) (COND (NOT (tJEMBER (CAADDR EXP) (QUOTE (COND PLISPI070 
3 ___ ~~~] )_~!_J'p_"!'! ~!=Y __ ~9y_c_l~ _ JJ_l~!_ !_~ ~ !~~_f'i _ !_!..M-"ilJ JJ_t l_J_SJ~~!Q_ J=-~e _J_RJ~_~g~_SJ~. _ !:.J_S_Ikl ~_PJ~.Q §9_ 

If\G» (RETuRN {lIST EXP {LIST (CONS (QUCTE *f'JN) (PLUS LENGTH 2» (CONS (LISPI090 
2 ______________________________________________________ ------- _____________________________________ _ 



-- -C L "(-rE. - if ~ -,- - f C -(FF E R E~'C E - =--i -[ E ff(i t=) ., -) -,- f) ., -,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - [1-s-pi icc 
F{ C C k PRe G (L A fJ E3 C A (E X P PRO G lIS RET t',) (P R 0 G (G ( LIS THO LON A r.1 ESE T S S) ( S E 1 

-- -c - "hl-Co - "f-x-p f - A- -CEcK -c- - f {kiTCL - ~(t-lD j - -(GO - e -,-,- - f 1 "A-roM - TC-A R - Ffb-CI5) -,- -[s ETQ- -GOi-(ST[ l-s-po4 3C 
(CCf\S (CeNS (CllR rCLC) (GENSYM» GCLIST») «NOT SETS) (COND (CEQ (CAARlISP044C 

----HClD) (~UGTE 5PECeINC» (SETQ 5 (CACACR HOLD») (T (SETQ SETS T»») (SLISP045C 
ET' HOLD (CDR ~ClC» (GO A' B (SETQ HOLD PROGLIS) C (C(JLISP046C 

-- -1\ o--rrt\Ol-L- -a;cLof - (tc- -G) 1-)- -[ sTcfRE-1c-A-R" -Hcl-o) - f-ffC) - TCONO- -CfNor- -fE Q - -(CAR -.·faCl l-s-P-04 7fc 
C) S1' (ATTAC~ (LIST (CONS (QUOTE STI) (LOCATE (CAf{ HOLD»)))) (SETQ HCLISP0480 

---[0- -fclS R--H-C[ 0-'-'- - (Gcf -C) - (;--fs ElQ--PoiO-E xp-'--o - fS-EIQ - ·jfc -Nl1-r - f s1:-iQ -NAME - ((;-E-N" SL g-S-p0 49-C 
y~») (COND «(NULL HCLD) (GO E» «(ATOM (CAR hOLD» 
(ATTACH (LIST (COR (SASSOC (CAR HOL~O~)~G~O~L~IS~T~N~I~L~)~)~)~)~)~(~(~E~Q~(~C~A~A~R~H~O~LD~)~L~I~S~P~O~5~1~O~ 

(CUCTE Gel) (/lTTACt- (LIST (LIST (QUOTE TRA) (CDR (SASSaC (CADAR HOLD) GCLISP0520 
-- -[ 15-T- -r FlfN-Ci 1 o1-f - f[ A-r.--SC A - ·~rfL -l-C:-RROR- -(0 0 O·:(E- -(;o-'-'-f» -'-ff) ,--CfEQ- -CCAAff -H"OLO-'- - (" [I-s-po5 30-

eUCTE COND» (CO~CONC (COAR HOLD) F» (T (COMVAL (CAR HOLD) STOMAP NAME)LISP0540 
---f l--CSETC- -'-;c[C--CCDR- -h"c[ ol-r - (elf -oj - "E--(CCNO- (RE-fN-(~fTf ACH- -fL j 51- -RE TN-f» 1-)-'- i 19-5-P"OS 50-

(CCMPACT (LAfJBCA (EXP NAME) (COND 
«Ee;: (C/l~ EXP) (QUOTe NULL» (PROG2 (SETQ ShITCH (NOT SWITCH» 

(CC~PACT (CACR EXP) NAME») 
- - - - - - - - - f ( E 1f C A [ - -E-X F -, c-u t T E - -C Q 0 ff(E- -* T .. -- -- ) -) -f -{ CO N-6 -( 5 -w-iT C H --fAT T A C H - "( i -f S T ---------------

(LIST ('LCTE TRA) NAME»») (T (SETQ FLAG F»» 
----- ---- (E-Q- - (CA-R-E xp-f - f QU-C-iE - CfR-'-) - (C-OMBCC-C -F - -{ -(CDR-.-E XP-)- -SW I r-c-t-i» ------- ----------- ---

(lEe (CAR EXP) (CUCTE AND» (COM8COL T T (CDR EXP) SWITCH» 
(T (PROG2· 

_________ ~~~_~~_1J_~~_!~!_~_~~?_l_!Q~_Ql~_~_Qtl ___________________________________________________ _ 
(CEQ EXP STCMAP» 

______________ t!_J~_Q~~P~ __ ~~P __ ~I~~P_~_!§~~~~Y~J_lt! _____________________________________________ _ 
(ATTACH (LIST (LIST (COND {SWITCH (QUOTE TNZ» (T(QUOTE TZE» 1 

t\AME») )} ») 
(CO~BCCL (LA~8CA (F~ ~OOE EXP A) {PROG (GEN S~ITCH) 

_________ ~~EJ_~_§~_~_tG~~_~~~l) _______________________ ____________________________________________ _ 
A (SETe ShITCH ~Il) 

_________ ~ ~ !=~~ _ J JJJJ.~.~ ~ _ J)~-'~ 1_ J_G.Q _ CJJ _____________________________________________________________ .. 
({AND ~ODE (~ULL (COR EXP» CEQ A FN) ) (GO B») 

(COMPACT (CCt\C (FN (CAR EXP» (T (LIST (QUOTE NULL) (CAR EXP) »)} 

(CCNO «(Af\C MODE (NOT A ) (COND (FN NAME) (T GEN») 
_______________ '- ___________ l I _ J_~ Q t\p __ t l ~£JJ_ J~ gp_EJ __ Gf.NJ ___ J f1~. _ G f.NJ __ {I __ N.4.~ EJJ_l. _____ 1.1 __________ . 

(SETe AC (CONe (CEQ (CAAR LISTING) (QUOTE TNZ» (QUOTE (QUOTE NIL» 
_________________ J __ t 1_ J_'-LLC I ~ __ t Q~ 9J_~ _! J!f ____ J J_tt 1 ______________________________________________ _ 

(SETC EXP (CDR EXP» 
(GC /I) 

B (COt'PACT (CONe (FN (LIST (QUOTE NULL) (CAR EXP}» 
_______________ ~!_J_(~~_J_~~!J ____ l ___________ ~~t~~t ______________________________________________ _ 

C (CCf\O (NCT tJCCE) (ATTACH (lIST (QUOTE (TRA (* 2») (LIST (QUOTE 
_______________ ~l· ~ _t _ t h J _5_1_ ! ~_UJ1I E _ 9Jl Q 11=)_ J: ~ J J _________ I J J J ____________________________________ _ 

(ATTACH (LIST GEN» 
(CeND «NCT MeDE) (ATTACfl1 {LIST {LIST ('c'UOTE C1 A) (lIST 

(QUCTE CLCTE) (NCT FN»»») 
__________ JJJ _____________________________________________________________________________________ _ 

(CCMCONe (lAMBCA (EXP MODE) (PROG (FLAG ShITCH GEN) 
_________ ~~~J_~_f~P_~_IJ __________________________________________________________________________ _ 

A (CCf\C «f\Ull EXP) (GO B») 
(SETC GEN (GENSY~» 

(SETe S~ITCH NIL) 
_________ ~ (:!=.NJ2. t! l\.N.G. _! !~u=_t _~DJJ_~l_ jJ:J~. _ {{:~J\Q~IL _EJ{J~ 1_ J_QUOJ£. _GOJJ_l. __ J_G.Q _CJJ_l ________________ _ 

(CC~PACT (CAAR EXP) GENt 
_________ lS~J_~ _~~_ JJ~Qf.\.P __ tS~tIJJ~Ij __ LQUOJ E __ tcUr:~J_E _~J.Llll __ LI_~J.Llll __________________________ _ 

(CO~VAL (CACAR EXP) STOMAP NAME) 
(CCt\C (OR (Af\C NA~E Cr-.:ULt (CDR EXP)), 

(~E~BER (CAACAR EXP) (QUOTE (RETURN GO»» 
_______________ tG~ __ lt!J __________________________________________________________________________ _ 

(ATTACh (lIST (COND (NAME (LIST (CLOTE TRA) NAME)' 



- - - - - - - - - - - - - - -rr -l~-CC 1 1:- -rr x1- -*I{ E lURN -1- -*fJ f\ 11-'- - - - - - -.,. - - - - - f) 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
t '(ATTACH (LIST GET\» 

- - -I: - - - - - r S ETC - E }(-p- -rc C"R- -E X Pl-r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

(SETe AC (CO~C (SWITC~ (QUCTE NIL» (T (eUDTE (QUOTE NIL»») 
TG-c A) 

e (CGNC (NAfJE (ATTACh (lIST NAME»» 
---------rRETlJRN-NJnCT-------------------------------------------------------~-------------------

c (CC~PACT (LIST (eUOTE NULL) (CAAR EXP» 
---- - - - - - - - - - --rCCR- -rs~"S-s-cc -l"C""A"CR- -CCAOAi{" -EXP1-r -GD1.-rST- -CF"ONCYfON- - --- --- - - -- - - --- - -- - -- ---

(LAMBDA (V) (ERROR (QUOTE GO»»») 
(GC C) ») 

(CEQ (LA"'BCA (EXP STCtJAP) {PROG (A) (SETQ A (COMLIS (CDR EXP») (COND (LISPl130 
- --rQOll1.-rc AR- -A J "Atl-r~TTJrCF -11..-rS1- -CCOf\S- -rQODTt -5 D1ff - {[lJCATE- -rCADlf -A)" 11-ff)"--cr-( Is-pif 40 

(PRCG2 (LAC (CADR A» (ATTACH (LIST (CONS (QUOTE SUB) (LOCATE (CAR A») )lISPl150 ---r r 11- -r SET 1; -S ~ 1 TCH -ll(CT - S 1.frT C R )-,- f J 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -[ I 5 -P-f f 60 
(CALL (LA~BDA (FN ARGS) (PROG (HOLD ITEM NUM) 

TClJNC ({ MEt-',BER F~ (QUCTE (SPECS I NO SPECRS TR LIST RETURN GO») 
(GO E» 

--------r------rrND1:C-ARt-sf-1G-o-ol)------------------------------------------------------------
«(NULL (eeR ARGS» (GO C») 

----- -- --rs El-c--FCl "L-rR"t-V-t"R S"E:- -CCC 01f -ARts-ff J - - -- - - - - - - - - - - - - ---- - -- -- --- - - - - - - - - - --- --- --- - ----
(SETe NUM (LENGTh ARGS» 
(COND «GREATERP NUM 20) (ERROR (CUOTE ARGS»» 

A (CONe «(NULL heLD) (GG B») 
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B 
(GO A) 
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(ATTACH {eUOTE «(LCQ($ALIST 2» (STO ($AlIST 2»»» 
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IT (ATTACh (LIST (CONS (QUOTE LOe) (LOCATE (tADR ARGS»»») 

---C-----«(At--fcA~--ARGS)-f-----------------------------------------------------------------------

D ( AT T A C ~ (l 1ST (L 1ST (Q u.o T EST R ) ( lIS T (Q U aTE E) F N) 1 (L ENG T H 
AR G 5 ) ) ) ) 

12 _________ ~~~!~~_~_~)_~~ ___________________________________________________________________________ _ 
E (CCND «EQ FN (QUCTE GO» (ERReR (QUOTE GC») 

(IEQ FN (QUOTE RETURN» (PROG NIL (LAC (CAR ARGS» (ATTACH 11 __________________________________________________________________________________________________ _ 

(LIST (COt\C (RETN (liST (QUOTE TRA) RETN)} (T (QUOTE (TXI *RETURN 1 
10 -twH,»»»» 

«EQ FN (QUCTE LIST» (PROG (X) 
I {CeNC ((NULL ARGS) (RETURN (ATTACH (QUOTE «CLA (QUOTE NIL»» 19 __________________________________________________________________________________________________ _ 

) ) ) } 
8 _________ ~~9~P __ i~f __ L~9~~_l~_~~_lt! ______________________________________________________________ _ 

(ATTACH (QUOTE ((TSX *lIST 4»» 
7 ____________ ~{A~T~T~A~C~H~(~L~I~S~T~(~C~C~N~S~(~T~I~M~E~S~{L~E~N~G~T~H~.~A~R~G~S~)~1~Q~6~)~(~LO~e~A~T~E~ ______________ _ 

(CAR ARGS»») 
6 _______________ l~~I_~_~_J~_~~_~~_~~!l _____________________________________________________________ _ 

A (COND (NUll X) (RETURN NIL») / 
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3 _______________ l~!JP_~~_J~_t~!_J_~~~J __ ~q~9J_~_!~~_l_t~ __ ~t!] _____________________________________ _ 
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2 ______________________________________________________________ ~ ___________________________________ . 
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(PAl (LA~BCA tL) «(IIAPLIST L (FUNCTION {LAMBDA (J) (PAFORM (CAR J) B»)))lISP152 

LISPl53 
(PA4 (Ltl~EDA (CeMS SPECS G) (COND (AND (NULL COMS) (NUll SPECS» (LIST lISP163 

---'CU-OTE -i-A-MBOA-)- - fc A1fri -FN-)- -(PAf-ORM- (-CACDR- -FN3 - -rip PE-NO- (C-A-OR-FN'--S") -,-,-) - (T- -(l I s-P"l 64 
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---c~-s - f aucffE -cotJ-s I Nc-f, - (P-A-q -sp-fcs --(-C-UOT E--SP Ec-i i NO) -,- -{l I-s i -(i.-(ST -(QUGTE- -Sf ri.-I-s pi 66 
() G (PAFCR~ (eADOR FN) (APPEND (CADR FN) S»»-(PA9 SPECS ( UOTE SPECRSLISP167 

A14 COMS) (PA12 G»»») LISP168 
IPA3 (LAMBCA (L) (C(NO (NLLL (COR L» {LIST (LIST {QUOTE {QUOTE *T* )LISP156 

---j--(-PAFOff"r- f CA-R- -[} --8-'»} --(f - (CON 5 --(-l i 51 - -CC i 51- -f QucffE" -E(ff -G --( PAFOR-M - (C"A-AR -L-I-$" pis7 
l) B» (PAFORM (CAOAR l) B» (PA3 (CDR l»»») LISPl5B 

---'PA-s-fLA-M8DA --(VAR S- -PROP-)- - f cO~~D - ({NUlL- 'iARS") - -1\ i L") - -( f G ET--( CAR--VARS-)- -PRO-P'- -L 1-$"pi 69~ 
(CONS (CAK VARS) (PAS (CDR VARS) PROP») (T (PAS (CDR VARS) PROP»») lISP17C 
(PA6 (lAf\'BDA (KINe VAR) (lIST {LIST KIND (lIST (QUOTE QUOTE) VAR) (CONS LISP171 

I (QUCTE LIST) VAR»») LISP112 
---(PAY -f[ AM EC A - -CL" -B) - ~ (C o NO- -f (NUll- i-) --(Que-IE - {.( -i E TUR-N -(QU-CT E -N-I-l») )-,-;- -(( -A-N cLI-s-p i 13 

(NULL (CDR l» (Ee (CAAR l) (eUOTE GO») L) ({ATOM (CAR L» (CONS (CAR LISPl74 
I ---l) --(PA7--CCCR - i-f -B}-'-f -{"T--, CCN-S-- (PA-F-OR~ --(CAR- i-'- -B") - -( PA 7- -(-CDR--l i -a-)-)-ill -)- ---i.-I-S-P i =,~. 

(PAll (lAtJBDA (VARS FUNC) (COND (VARS (PA6 FLNC VARS» (T NIL»») LISP18? 
(PA14 (LAMBDA (COMS) ·(COND (COMS (LIST {LIST (QUOTE COMRSTR) (LIST (QUOTLISP18 L 

I ___ ~_~_u_Q!~J __ t~;!(G_llj _ ~_CJi~lJJJ_! _ JJ __ ~! t-_ttt 1 __________________________________________ I.J5_e18; 
(PAIZ (lAfVSDA (G) (LIST (LIST (QUOTE RETURN) G»)} LISPl8l 

___ ~~f!:-'~! ~!= __ '-'= ~~ J3J~.~ _ JJJ __ ! t1PJ~~! ~J __ ~ _ JfJ!~CJJ_Q~ _ J J-fiJ16P.A __ tJ J _ JJ~Q~J __ lCAft _~ l __ LGJ;. Ilj_SJ~20~ 
CI (CAR J) (QUOTE EXPR» {GET (CAR J) (QUOTE FEXPR»»»)' lISP21( 

(COMI (LAMBDA (N A B) (PRCG2 (CCNO (A (COM2 (QUOTE SUHR) {LENGTH (CADR ALISP21: 
» AN») (B (CO"'2 (CUOTE fSUBR) (LENGTH (CADR B) B N» (T (PRINT (LIST llSPZL 

1&'12 ___ ~ _ J _~ ~ q ! ~ _ JJ ~ Q ~ f_ t rs ~ P J _ ttl J __ "! t 1 J _____________________________________________________ ll_SJ~ 21 ~ 
(COMZ (lA~BDA (TYPE LENGTH EXP NAME) (PROG (LISTING) (SETQ LISTING (PHASLISP21· 

· 11 ---~?- JJ~~ ~~_CJi; _ !'JP}~~_ !=]<J~! _ !,(AJ1f; 1 J_ J_1 ~~.PAll_ J_II;8P~_tt _ jJ_~~PRJJ_ -' i PRJJ~I _ J1._lSJ __ N.~~I.J_SJ~21_ 
• E TYPE LEt\GTh» (-rv;AP (CAR LISTING) (FUNCTION (LAMBDA (J) (PRINT (CAR J) lLISP21 

10 ») (TERPRI) (LAP (CONS (LIST NAME TYPE LENGTH) (LISPZI 
CAR LISTING}) (CADR LISTING» (REMPRGP NAME (QUOTE EXPR» (REMPROP NAME LISP21 

C 9 _________ ! ~YJL 1. ~ _ f_E_~ e8J J __ 1 ~fJJll3 ~_ .NA~ I;JJJ_ t _____________________________________ ----________ _ 
(CC,.,,.,OI\ (LA~BDA (L) (FLAG L (QUOTE CCtJtJON»)) , 

B ___ !~~_CJJ~ t' !U\ _ {l:-l'YJiQ~_ JJ~J _ J~_E}~ E !-_~G. _L_ J_QUQJ_E_ J~.Q~r:_QN 1 J JJ ____________ - _ - - - - - - - - - - _ - - - - - ___ _ 
C (SPECIAL (LAM8CA (X) (MAPLIST x (FUNCTION (LAMBDA (J) 

.7 (CEFLIST (LIST (LIST (CAR J) (LIST NIL») {QUOTE SPECIAL»»») 
(UNSPE:CIAl (LAtI;EOA (Ll (MAP L {FUNCTION (LA~BCA (J) (REMPROP (CAR J) 

f 6 ___ ~ ~ ~ JL 1.1; _ ~.P_ t;. ~ ! ~ J-J_ll J J _ t t _________________________________________________________ - ____ - ____ -
(PRCG ITER (LAr'BCA (NAr-'·E EXP) (CC~D 

5 ___ - - - J_t~~I; __ LI;Q_ JJ~.~~r;JJ_R _t 2<PJ __ ! QltQ1E_ '_Q~O J J __ le 11 __ lC DAD_OR _.E.X£ 11 J_ - - _ - ~ - _ - - - - - _ - - - - ____ _ 
f «LAr-'BCA (Gl G2 VS GS) (LIST (QUCTE LAMBDA) VS (CONS (QUCTE PROG) (CONS 

. .. _~G~S~(~C~C~~~S~G~1~(~P~I~3~(~C~C~A~C~C~R~E~X~P~)~N~I~L~(~C~O~N~S~G~2~(~P~A~I~R~MaA~P~V~S_G~S~(F~U~N~C~T~I~O~N~'~e~I~2_)~ ____ __ 
( LIS T (L 1ST (Q t.: C T E G C) Gl»»»}») ( G E f\ S Y tv: ) ( G ENS Y M) ( CAD REX P ) 

• 3 ___ ~ t: ~ .P J~_ ! ~ J __ '-~ ~ p ~ _ ~ ~ p ) __ t f ~ !(C_I I g ~ __ G ~ t\.s _YJ1l1 J J _______________________ - - _ - - - - - - - - - - - - - - - - - - -
(T EXP) ») 
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(r\UlL l) F) 
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(T {PIl (eeR L») ») : 

(PI2 (LAPEOA (J K) {LIST (COUIE SE1Q) J k») 
(PI3 (lAMBCA (l C S) (CeND 

- - - - - -l-rKO[ 1.- -[ T -l1:"CN S- -reo r-:J5 -rCODTE -CUNU T - (1- -S 11- - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - --
(Ee (CAACAR l) NAtJ;E) «LAMBDA (G3) (PI3 (CDR l) (NCONC C 

---r[I~-r[1~-lt~-~R-ll--r[1~-lU1JaTE--Gar-G3-frll-----------lC-ONS-t-3-----------------------

(PAIRMAP GS (C[ACAR l) 
(FCt\CIICf\ P12) leeKS (LIsT (QUOTE GO) G2) $)})) (GENSYM») 

(T (PI3 (CCR l) (NCGNC C {LIST (lIST (CAAR L) (lIST (QUOTE RETURN) 
---rCAD-AR-[11-rrl-~rr----frl---------------------------------------------------------------------

(PAlAM (LAfJ,l-30A (FN B) (CONe {(ATOM FN) FN) (EQ (CAR FN) (QUOTE LAMBDA) )lISPlS90 
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t\SYti.») «EQ (CAR ff\) (QUOTE lABEL» (COMP (CADR fN) (CAOOR FN») (T (ERLISPl610 
RC~ (CC~S fN {CLOTE (NOl FLNCTIGN»)))) 
(PAFCRf>'; (LAt-':BCA (FCRf'l B) (COND «ATOfo1 FORM) (COND «OR (NUMBERP FORM) (f~LISPl220 

-- -EFBElf -FCRv-rCDlTE -11.r[c - *1*- - -"- )-rf) - -(-Cf 5 T- -CQ"OO'=(E- -Qucfff) - F-ORM» 1- -( f EQ- -FOR~f -f[ j S-P-12 30-
'UCTE T» (QUOTE (QUOTE *T* ») (EQ FORM (QUOTE F» (QUOTE (QUOTE NILLISPl240 

---rfl---------------------------------------------------------------------------------------------
(GET FOR~ (eUOTE CCf'lf'lOt\» (LIST (QUOTE EVAL) (LIST (QUOTE QUOTE) 

FCRM) ('ULTE $~lIST)}) 
((GET FCR", (eUCTE SPECIAL» (LIST (QUOTE SPECIAL) FORM» 
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) (FUNCTICN (l~~BCA (J) (LIST (PAFORM (CAAR J) 8) (PAFGRM (CADAR J) B» llISP1330 
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E GO) FORM)' «eUOTE CSETQ) (lIST (QUOTE CSET) (LIST (QUCTE QUOTE) (CADR LISPl410 
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(~AKALG (lAMBDA tEl (CeND «OR {f\U~lBERP E} (ATOM El) E) (T {SELECT (CAR LISPI020 
E) «eUCTE PLUS) (INFIX (CCR E) PLUSS)} «QUOTE PROCT) (INFIX (COR E) STLISPI030 
AR» «(eUCTE fll.INUSl (LIST CASH (tJAKAlG (CDR E»» «QUOTE RECIP) (LIST lLISPl040 

____ ?!-P_~fj _ J!':A_~~ !-_G __ t~9j{ __ s 1] JJ __ ! J..R~QI 1=_ Y_Q~!;..FJ __ I J.Nf_t~_ J_C_Q8_..I:J __ S I f%_RJ~ t 1_ J_lQ~PJJ; __ lJ_SJ~l 05_0_ 
SUBT) (INFIX (CCR E) CASH» (INFIX (COR E) SLASH»»» LISPI060 

___ ~ ~ J!~~'= ~ _ J_~~ ~!3_0J~ _! 1.._t _ t Pf{_OJi _1 ~!J}1~ _ ttE_Cilt:H) __ IJ\i _ OJ_V_S _ C:PJ.J~SJ __ QUI S.-w _________________________ _ 
CC~ PROS PkRS GCO) 
(SETQ NUMS 0) 
(SETe IN l) 

___ T !; ~ _T_:t _ ! != JJ}~_ ~ ___________________________________________________________________________ ' _______ _ 
(f\ULL 11\) (GO ENOTl» 

___ ~! ~~_t'i ~ ~B 1' __ t ~ p'J<c.. _I ~J J __ l S tJ_Q.. _~~1-tS __ 1 CPJLQ ____________________________________________________ _ 
{NEGINC {DIFFERENCE f\UMS (CAR IN») 
(T (TOS~ (CAR IN) NU~S» }» 

«(ATCM (CAR IN» (SUBATM CCllST» 
___ ~~~_~_t~pp_~_!~) __ tQ~y_l~_~JJ~~S)J __ lGg_Y~{~J~_tt ______________________________________________ _ 

{ (E('; (CAAR 11\) (QUCTE PLUS» (GO PlSTR» 
___ ! _L~_Q.. _l ~p flJi _ J1\J __ lQltO_l~ _ yJ_'l1 ~.EJJ __ 1 ~JJJiQ 1'1 __ Ql V S_ JJ~LOJ..N.Ut~L Jj:4C~..R __ I..~J JJ_l ________________ _ 

{(EQ (CAAR IN) (eUCTE RECIP» (PROG () CRPLACA IN (LIST (QUOTE 
1 __ ~D~I~V~I~C~E~)~1~(~C~C~A~R~1~N~)~)~)_2(~S~U~8~D~I~V~D~I~V~S~(~C~O~N~S~l~l~)~)~)~, ______________________________ ~ 

«EQ (CAAR IN) (CUCTE PRDCT» «LAMBDA (A) (SUBPRD COllST» (PLOTNUM 
1 ___ !~P~ __ !~JJ_tl ___________________________________________________________________________ : ______ _ 

{{EQ (CAAR IN) (QUOTE SUBT» (GO SUBTR» 
I __ - ! ! - J_ s..lJ t3 P. JJ1_ {: !J JJ~ S ! J _t t _______________________________________________________________________ _ 

(SETQ IN (CDR IN» 
r (SETe NEGINO f) 

(GO TESTl) 
j ___ ~ ~!3JJ~ __ j ~_EJ~_~ _ lit _l~P J>_~r~Hi_ J_<:"Q8_ J~lJ..~SUltl_1 CltR.. _INJJ_t {CDJt _I ~JJ_l ____________________________ _ 

~I~TR (SET~ NEGINO T) 
i _~_l Cr:j\J~ __ ! J £-'~ __ I C_A_[_~8_ JJ\_l.. _ j _QUQI E_ Y_LUSJJ __ I SET_Q _ I ~ _l~CD..NL _ j CllNC MN.. _lCCD..AR - I NJ_l __________ _ 

(CCR IN»» ) 
I ____ ~(~S~E~T~C~I~N~(~C~C~·~~'S~(~C~C~A~R~I~N~)~(~C~C~R~I~N~)~)~) __________________________________________ I 

(GC TEST1) 
i ___ t:h'?J-R- _1 ~J:_l_~ _ .J~ __ l~P P_EJ'iC _ J_CJ~_~8_ JJ\i _ j __ CG..CB_ .IN_l j J ___________________________________________ _ 

IGC TESTl) 

~---------------------------------------------------------------------------------------------------



-- -( l\ C 1-1- -, r c tl\"C" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
. «~Lll CIVS) «C TEST2») , 

---r P "A -p- -C I v-S- -r F C"f...rcT I Cl\~ -r [ A 1'11-0 ~ -l-J r -111-Af~ B n-A- -[ D 1- -[M A P- -C -1 Flfi~ C 11-CN - - - - - - - - - - - - - - - - - - - - - - -
(lA~BDA (K) (SEARCh COf" 

(FUNCT leN (lA~BCA (I) (CONe 
------l-rGRE~,_ERP--rCC~R--fJ-l~~R-~fJ-N1lLf----------------------------------------------------

(T (RPLACC (CAR I) (CDAR K») ») 
- - -rFONIT reft -r(1l~nrC"A-1Tr-l "SITe - tUM" -1 tUNS - TC-AR - Rl- -COf~f'-fr l- - -,-r) 1-'- ----- ---- - - ------ - - -----

(DECCt'P (CADDR (CAAR J») , ») 
11 

(~APDIVCCNST OIVS) 
---rpAP--cCP-llFONtlrrGN-~ltCO~l-r-----------------------------------------------------------------. 

(COND (NOT (ZEROP ~LMS» (SETQ COLLST (CONS NU~S COllST»» 
-- -rRETUR"N -1 "STPD1\'--rs 1 MV[S - iM~P [1-S"f -1 ffCONC- Dfv s- -CO([S-T-r -- - - -- - - -- - - -- ----- -- -- - - --- - - -- --

(FUNCTION (LA~BCA (J) (SIMPRD (CCNS (CAR J) 

TE PRO T 1 COM}» 
TEST2 (CCNC(ZEROP NU~S)(GC COLLECT» ) - - -co [NUM" - {c·trN"O - - - - - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - --. 

«NCT (AND (CR (FIXP NU~S' (ZEROP NUMS» (MAPANO COlLST (FUNCTION 
---r[AM~-rrA-l-sr-lfl-xp-1~CR-J)-ff)1)-f-TGo--ASBl-of})---f---------~------------------------------

(SETQ GCO NU~S) 

N (lAMBO (SETQ CCO GCD (CDAR J))) 
(COND 

--- - - -l-crERC-p--CCc-'- -[R E-T-URN - -o-f) - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -- - - - -- -- - ----- -- - - - - - - - - - - - - ---
((OR (CNEP GCO) (EGUAL GCD -1» (GO ASBLOT» ) 

---CMAP- -eel [s-r-cFuNcflcrN- - r L"A-"fsOA - -(j) - 1-RPL Ac-6 - (c"A-if -3 j- - - --- --- ------ ------- - - - ------ - - - ----. 
(CUCTIENT (CCAR J) Gce»») 
(SETe NUMS (CUCTIE~T NUMS CCO}) 
(SETe GUTSW (CONS Gee CUTSW» 

-- -ft"SB [O-T- - T F~,-A-P-tol-LST--CF-uNtT-fcN- -CLAM s1fA"- (:n- -r f ["A-,·fB"DA- -CAl - -CCONO-- -- - - -- ----- -- - - ---- --- --
((EQUAL A 0) NIL) . 

--- - - -'-CEQ -'-CAR -"A-r -, ~lrc-fE - iJ-fN"u s)-r -f StT-Q" -C (f~f - fINs-oRo - -((oR - A-'- -c c}i·fff) --- ------- - ------ ----
(T (SETC IN (I~SORC A IN»») (RECONST (CAR Jl»)}) 

(CCNC ((ZEROP NLMS) NIL) 
(~INUSP ~U~S) (SETQ CO~ (CO~S (MINUS NUMS) COM») . 

------l-T- - f s"E-T-'-IN--CCCf\-s- -NUM-S- -fN,-)-ff - - - - - - - - - - - - - - -- - - - ---- -- ---- - - ------ ---- --- - ---- - - -- - ----
(SETQ COM (RESU~2 CO~» 

---fSET-Q-fN-(-RESD~-i-jN)-f-----------------------------------------------------------------------

{SETC IN (RESUMI IN CO~» 
(CGND (NULL OUTSW) ~IL) 

(~ull (CDR CUTSW»(SETQ OUTSW (CAR OUTSW») -- -- -- --- -[f--CSETC- -CUTS-W- -f s I r.fPR 0 -(fur 5w-)-ff-, - - --- ----- --- ---- -------- -- -- -------- -------- -----
___ ~ ~ 9 !'l_D __ ~ ~ !' _li_ ~ ~ _ !l~L_ ~ ~ ~ J __ ~ ~ ~ J ~_~ ~ _ J. ~ t ~ _________________________________________________________ _ 

«At\C (NLtJBERP IN) (CNEP IN» (RETURN OUTSW» 
«ANe (NLJ~.BERP IN) (NUMBERP OUTSW)' (RETURN (TOlIt'; IN OUTSW») , 

(SET' OUTS~ (SETNEG CUTSW» 
(SETe IN .( SETNEG IN)} 

- - -[cor.fc- - f"( E-c--fc"ATf -6UT-S-~) -T,fuc T E- -PRDt -:"-ff -"( S-E-fQ -"(fuf 5W- -CCONS- -(" QuaT E"- PR-OC i) - -- -- - - - - - ----
(INSORD IN (CDR OUTS~»») 

, - - -- - - - - - -[T--CSET(f-6UTS-W- -{" c i}N-S - (QU-CT E -p-R"oc T-'- -(I N s-o-F:D --1 -N--"( i.-I-s-i -UU-T-SW) "i-)-)",-") - - - --- - - -----
(RETURN «(eND 

(NEGINC (SI~~IN CLTSh» 
. (T OUTSw») I __________________________________________________________________________________________________ _ 

CCLlECT «(Cf\C 
. - .( (f\UlL CellST) (RETURN C» ,---------------------------------------------------------------------------------------------------: ( (NULL (CCR COLLST» (RETURN (RECCNST (CAR COLLST»)) ) 

(SETe DIVS (~APCON CCllST {FuNCTION (LAMBDA (I) (COND 
(ZERCP (CCAR I)l NIL) 

1 ______ JJ __ t~1~_l_!9J_~Q~P __ l~~~~ __ ~lJJ_ltlJJ_l _____________________________________________________ . 
(SETe OUTS~ (CAR CIVS» 

! ---------------------------------------------------------------------------------------------------



-- -i ~ s-fj -.( s-( f c -t-(v s -1-c-[ R - t -(v s» ---------------------------------------------------------------
(CeNe «(NULL Cl~S) (Ge CONT» ) 

-- - ( S E -f," -c Iff s ~ -1 C -C ;J P :fJ. -R- - f C A R- -6 j V -s-f -6 u "T-s-~: ) ") ---------------------------------------------------
(CeND «~liLL CLTSh) (GG CULNU~» ) 

-YGC TEST3) 
CO~T (MAP GUTS~ (QUCTE RECC~» 

--- f fi"A-p--cci.l-sf -l-F-lJ~C rTCN -11-AMBc"A--r Jl- -CRPl "A-CA -rt-AR -J) - - f 51 rfp-R"D - - - - - - - - --- - - -- - - - - - - - - - - - --
(LIST (CAAR J) (APPE~D (QUCTE (RECIP PROCT» OUTSW»»») -- - (GC- -CC l N1T ri)" - - -ff) - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - --
(TCSM {LA~BOA (P Q) (PLUS PO») 
(TCTIM (LA~8UA (P C) (TIMES pel» 
(CELETE (LI\MBDA (X Y) (COND -- --- - - --f ( i\-u-C L -Y -) --N j L -) --------------------------------------------------------------------------

«EQ X (CAR Y}) (CDR Y» -- - f T - -(-CON s- -:f CAR - -Y) -"( i-E L E "T-E- -x -"( c-o R -Y -,-,- --- -, -)- - ---- -,-» ---------------------------------------
(LARGER (LA~BDA (X Y) (COND 

«r\ULL X) F) 
______ J_l~~~~ __ ~l_J_l _____________________________________________________________________________ _ 

(NU~8ERP X) (At\O (f\Lr'BERP Y) (GREATERP X V»~) \ 
___ lJ~_~~~~~Y __ Y1 __ ll _____________________________________________________________________________ _ 

((ATOM Xl (AND (ATC~ Y) (GREATER X Y») 
((ATOM Y) T) 

({EQUAL (CAR X) (CA~ V»~ (LARGER (CDR Xl (COR V»~) 
_______ tl_! !'PJ~_ G ~f3 __ t~ ~B __ ~ t _ J~_~~ _ Y JJ_ t __ JJ_ t ____________________________________________________ _ 

_ _ _ !! ~ _SJ~_13 Q _ J_~~ ~~_c.A _! 2' __ ~! _ J _C_Q~ Q _______________________________________________________________ _ 
((NULL L) (LIST Xl) 
(LARGER (CAR L) X) (CONS XL» 
(T (CONS (CAR L) (!f\SCRD X (COR L»» ») 

(ORC (LAMBOA (L R) (CCNO 
___ ~ ~ !' .Y_l:. '= _ !-J __ ~ 1 ______________________________________________________________________________ . ___ _ 

(T (eRD (CeR L) (!f\SCRD (CAR L) R») ») 

(CRCER (LA~8DA ell (ORC l NIL») 
___ t~~? __ t~py~~Q~_J_~l_J~_~~Q _____________________________________________________________________ _ 

(~INUSP N) (MINUS N» 
______ J_l_~J_~lt! _________________________________________________________________________________ _ 

(CCtl;PAR (LAMBDA (A E) (MAPCON A {FUNCTION (LAMBDA (J) (SEARCH B 
(FUNCTION (LAMBDA (K) (EQUAL (CAAR K) (CAAR J»» 

___ t f!J _NJ~I ! P 1t _l t" A~~ ~ ~ ~ __ '-~ t _ J l_t S I _ JJ~Jd ~ S _ JJ~ ~ t'-K J~ 1 __ cc_Q ~ D ______________________________________ _ 
(LESSP (CCAR K) (CCAR J» (CDAR K» (T (eDAR J»»») 

___ ! 9!J _c_l ~ _ J _L_~ ~ ~ P _A __ ~!5 J __ ~! t" J J ___ 1 J JJ_ t 1 _________________________________________________________ _ 

(CCNC~N (L~MBDA (L) (MAPLIST l (FUNCTION (LA~BDA (J) 
(CONS ('l;CTE ~If\US) (CAR J»)'»» 

(DECeMP (LAMBDA tE) {COND 
______ JJJ~9_J_~~~ __ EJ __ ! ~JJJll~_ 'pJ~_QCJJJ __ I ~FYJ~Qt·( JJ~.QB __ E_t _ jf_U-'~C J J_OJ':i _ j LAJ1BOll_lJJ ______________ _ 

(DECGMP (CAR J»»» 
(Ee (CAR E) (QUCTE .POWER» «L.A~BDA (N) lCOND 

{(ANe (NUf'lBERP N) (FIXP N» (MAPLIST (DECOMP (CADR E» 
___ ~ f!JKt;. I! Pl'L _l ~t' l'~Ei~~_ J_~ t __ LRP-'=~ C1) __ lC i'~ __ 4 1_ tttt 1 j J ___________________________________________ _ 

(tEQ (CAACR E) (QUOTE PRDCT» (MAPLIST (CDADR E) 
5 ___ lf~l'LC.1 I QK _ll~r~Jl~~ __ CJ_l_ j .G_QJ'!S _ J.LlSJ __ LQUOl£' _eOl-J£R 1_ JUR _ ~J __ N j _llll JJ __________________ _ 

(T (LIST «(eNS E 1»))) (CACOR El)) / 
4 ____ ~{~T~(L~IwS~T~(~C~Cill·~~S_~E~1)L)L_J_L)lL)L_ ______________________________________________ ~ 

s ___ tQJYJ' __ !!-P!J~_Q~ __ t~_ Y J __ l?:~~_OJ:_ j ~_EJ~.~J!(DJ;8 _ 1. __ Y..ll JJ ________________________________ ~ _________ _ 

2 _____________________________________________________ ~ ____________________________________________ _ 



---rcvl~-llA)TBCA--rr-l~c~c--------------------------------------------------------------------

(CiVlf)C -1) 
------llr-Il---rfJ---------------------------------------------------------------------------------

,cXP IlJH'tjL.A (X VI (CLf\U 

(MINUSP V) (REeIP (EXPT X (DIFFERENCE 0.0 V»» 
----------r T- -rEX PT -'I: -1 tTFF E RFNC E- Y -0: Dl-r r -11-r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

---rG[D--r(~~-HUA-l~-Nl-l-CCND-------------------------------------------------------------------

((ZEROP N) fJ:) 
((It:RGP f'I) N) 

({GREATERP (ABS P) (ABS N» (GeD N tJ» 
- - - - - - l-[L r v P -1\ - fi ,- -,.r r -----------------------------------------------,- ----------------------------

(T (CCD (RE~AINDER N M) M» }» 

(Ir\SPhR (LA~BDA (X L Ff\) (COND 
(NULL L) (f-N» 
( {EClJAL (CACCR X) (CADDAR L}) (RPLACA (CCAR L) (CONS (QUOTE PRDCT) ---r fK S-C-R"C -1 t-ACR - x-,- -r CC1\-o ----------------------------------- -----------------------------------

(Ee. (CAACAR L) (CUOTE PROCT» (CDAGAR L» 
----------rT--rCfST--rCAtAFf-[l)-rfJl)-r-----------------------------------------------------------

(T (I~SPWR X (CeR L) FN» ») 

(tJAPANC (LAMBDA (L FN) (OR (NULL L) (AND (FN (CAR L» O·1APAND (CDR L) 
---FKJ1--rfJ--------------------~------------------------------------------------------------------

---r~A plrrvcC1{S-r -ll-A-MB CA- -fK'- -ttl A P- -K- - (i=Ifricf 1 ON- - (l"A-,·,fBDA- -CC f - -CR-P[ AC-A- -[ - - - - - - - - - - - - - - - - - ----
(LIST (CUCTE PRDCT) (CDAR L) (CADAAR L) (CONS (QUOTE RECIP) (CAODR 
(CAAR L') »»»}) 

---r~/tP-E-r\D -ll-A"tJE C-tf-rX--F-t\-' (~A-PCOf~- -x - (FUNCflcfN" - f iA-~~BOA~ -CJf--(APPEr..fO--' Ftf -j) - - - -- - - - -- - ---
"IL»»» ---------------------------------------------------------------------------------------------------
'tJAPRECGNST (LArvBDA (L) (t-'AP L (FUNCTION (LAMBDA (J) 

(RPLACA J (REC(I\ST (CAR J»»»» 
I --- -----------------------------------------------------------------------------------------------j rf'PVLSS (LAMBCA (S SL) (COf\D i 

«E' (CAR S) (QUCTE SUBT» (MPYLSS (UNSUBT S) SL» 1 
------11-~u[[--s[}-(-CCR-S-f)----------------------------------------------------------------------; 

(1 (tl:APCON (CDR S) {FUNCTION (LAMBDA (J) (MAPLIST SL (FUNCTION I' 
(LAMBDA (K) (LIST (GLCTE PRDCT) (CAR J) (CAR K»»»») ») ; 

; i ---------------------------------------------------------------------------------------------------, ( P L C 1 N U M (L A tJ B C A (X) (C 0 N D " . 
{(ANe (EQ (CAR X) (QUOTE PRDCT» (NUMBERP (CADR Xl)} (CONS {COND ' 

- - ------ - - f"( "f\-lTCl -l-c-cco"R- -y:)"., - -(-C AD off -x"") - - -- ----- - - - -- - - --- - - - - --- -- ------ ---- - --- - --- - - --------, 
i (T «(eNS (~UCTE PHDCT) (CCCR X», ) (CADR Xl» : 

(T (CO~S X I)l I»~ i 

J 

---fPRtA-fM-(-lA~BC-A-fl-F-~)-(C-CNC---------------------------------------------------------------1 

((f\ULL L) (FN» 
- - - ---l-C E cO A i- - (" c ~ -,( R -[1- -f C A If -f N ) ., - -{ R P LA-cD -"( C-A-R" -L -) - -(" P l U -5-P R -- --------- ---- -- ---------- ------\ 

(CCAR L) (CVTST»» i 

(LARGER (CAR 1(\) (CAAR L» (RPLACA (RPLACO L (CONS (CAR L) 1 

(CCR L») (CeNS (CAR IN) (CVTST»» : 
--------------------------------------------------------------------------------------------------~ (1 (PRCATM (COR L) FN») ))) 

((ECUAl (CAAR l) (eACAR IN» (RPLACO (CAR L) (PlUSPR 
(CCAR L) (SP4»» 

------'-(lA RG-{R"-,c -A-C AR--{~' -"( C-A-A R -i-'- ,-( "R-P-LACA--'RP i-ico- i--fcON-S-- (C"A-i-l) --(cDR-i-,----------
-------------------------~--------------------------------------------------------------------------



---»--(-CC~S- -[ C A c-A-FZ - j ,,-)- - f S p-4-'-f)")- --------------------------------------------------------------

______ J_~_!f~_~~~~ __ ~~Q~ __ ~~_f~_~~_l)_~ _______________ ---------------------------------------------
(RECCM (LA~eCA (J) (RPLACA J (SI~PWR (CAAR J) (COAR J»») 

---~~~~-f~~~(f~~~~-~~~x~~-~c}f~-~~-----------------------------------------------------------------
, ( ([I'\EP (CCR _~lJ __ ~~~~ __ ~~l _______________________________________ ________________________ _ 

-------ffNur.(sERP--CCAR X» (TOTIM (CAR Xl (COR X») 
«~INUSP (CDR X» (SIMMIN (RECON~S~T~(~C~O~N~S~(C~A~R~X~)~ ____________________________________ ~ _____________ I 

(~INUS (CCR X»»» 
«(EQ (CAAR X) (CUCTE PRCCT » (CONS (QUOTE PRDCT) (CONS - - - (tt-R- -X) - -ecc A R- -X) ) l-f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
(T (LIST (QUCTE PRCCT) (CDR Xl (CAR Xl» ») ---------------------------------------------------------------------------------------------------

(RESUM (LAt-'BCA (L P f\) (COND 
(NULL L) (RESU~l (RESU~2 P) (RESUM2 N») 
((EQ (CAAR L) (QUCTE MIf\US» (RESUM (CDR L) P (NCONC N (LIST ---fCCA-R-[»-))----------------------------------------------------------------------------------
(T (RESUf''; (CeR L) (NCONC P (LIST (CAR L») N» ») -----------------------------------------------------------------------------.----------------------

(RESU~l (lA~eCA (P N) (CeNe 
({ANe (NULL N) (f\~lL P» 0) 
«(NULL ~) P) -- - - - - --( fr\u ii- -p) - -C sf P, "f;-fN" -N 1-)- - - - -c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -c - - - - - - - - - - - - - - - - - - - - - --

(T (LIST (QUCTE SLBT) P N» ») ---------------------------------------------------------------------------------------------------
(RESU~2 (lAf'lBDA (X) (COND 

«NULL Xl NIL) 
______ J_~~~~~ __ ~~Q~ __ ~!J __ l~~~_}_ll _______________________________________________________________ _ 

IT {CONS (eUCTE PLUS) X» ») 

(SETEXP (LAMECA () (SETC EXPS (NCONC EXPS (LIST (CeNS (CADAR IN) 
( S P4 ) ) ) ) ) ) , 

___ l ~ E }}~. ~ ~ _ J_~~ ~ ~ J)J~ _! 1-J __ t ~ P.KQ _________________________________________________________________ _ 
(AND (f\Ufv.8ERP L) (MINUSP l» (PRCG2 (SETe NEGINO (NOT NEGINO» 

___ ~~l_~~~_~)_lt __________________________________________________________________________________ _ 
(lEe (CAR L) (QUCTE ~INUS) (PROG2 (SETQ NEGIND (NOT NEGIND» (CDR L) 

» (T L) ») 

___ ~ ~ ~J_~ll ~_ J_~~t':~.PA _! J __ l~ t;J.R _~ V~_S __ t~C!t"!.~ _ S!JJvtS _ j 1-_tS 1 _______________________________________ _ 
(CeNS (CACAR IN) (SP4}»»» 

(SIMDIV (lA~BCA (X Y) (SIPPRD (LIST X (SIMRCP V»~»~) 

(SIfJ"'I~ (lArt,BOA (X) (CeND 
___ ! J !' _l! ~ '= _ ~ J~ _ ~ ~ .RR ~ t3 _ J J~JJ. C I ~ __ S.l ~ tt J J"ll1 J ________________________________________________________ _ 

«~UfJBERP X) (,.,INUS X» 

___ t! ~_~ _l ~ p~ __ ~ 1_ J_Q.\dQ J J __ ~ I N!tS.ll_ J_CJ~8_1'-t t ----------------- ---- ------------------- ---- - --- -c ___ _ 

«EQ (CAR X) (QUOTE SUBT» (LIST (CUCTE SUBT) (CADOR X) (CADR X») 
(T(C[NS (eUOTE MINUS) X» ») 

, ___ t~Jf~~~!fY __ t~Pf~~C~_J_lt_j~_Q~~ ___________________________________________________ ~ ___________ _ 
(NULL L) (ERROR (eUOTE SIMPLIFY}» 

I _ ~ ___ - J_lCB_ JA I Q~ __ L_ t _ j .N..LJ~8 E.RJ~ _l J __ L _'_lJ _______________________________________________________ _ 
(tEe (CAR L) (eUCTE ~INUS» (SI~~IN (SIMPLIFY (CDR L»» 
( { E C (C A R L) (Q U C T E P l US» (S I ,., P l S (f-': A P I 1ST ( C f) R I) (F U NeT ION (lAMBfi.A , ____ ~~~~~~L_~~~~~~~~L£~~~~~~~~~~~~~~~~~~ ____________ ~ 

(J) (SIMPLIFY (CAR J»»») 
I ______ J-'_~ ~ _ J_~~~_ 1-_t _ t ~~_C_I~ _ 'pJ~J2C I JJ __ t SJ-'''lJ~8()_ JJ'1~ P lJ_S. 1_ J.c_Q8 _lJ __ lE UNC.I I DN.ll~~.B.n~ _________ _ 

(J) (SI~PLlfY (CAR J»»») 

~---------------------------------------------------------------------------------------------------



-- - - -l-n:C-l"LA"R -l-r- r C DUE - c-rv I CE-rr -1 Sl"}~C I"\F -rs I f;p-Cf FY- -rc AC-R- -C} 1- --- - ------- --- - - - - - -----
(51~PLiFY (C~CCR L»» 

- - - - -l-rEC-lrAR -1-'-- r t:LL"TE - -SUHT 11- -rs IVSUA -l-ST~PL l-F? -l-CAOR-l.-r f -l-S-fMPi.-I-FY - - - - - - - - -- - - - ---
(CACDR L»» 

·(CACCR L»» 
- - - - -IT - f SlYRC p- -rs r ~pl..-rF Y- -rcc R -l..-r r J ,- - - T) ,- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

- -rs P3- -r[ ]J.~E~ "">lr-r - f\l-- rCDW - - - - - - - - - - - - - - - - - - - - -- --- -- - - -- - -- - -- - - ---- - - - ---- - - --- --- - - - - ---
((NUll C) «((NO 

«GRE~TERP I 1) (SIt-'lPLS (MAPlIST N (FUNCTICN 
--r[A~1nJ~-1-Sr-TS1lT?Rt--r[IS1r-rCA~--JT11-fffl1-------------------------------------------------

(T (RESU~ N ~IL NIL» » 
-----lllrG[[-~r-lt~~C-------------------------~-------------------------------------------------

«(t\ULl (CCR 0» (CAR 0» 

(T (SI~PlS (PAPLISl N (FUNCTION (lA~BDA (J) (SIMPRO 
--rAP PTh-C- o--rCIS1--rC"A"R--J f 11-ff} 11-'- - -11-'- - - - - -- - - - -: -- ------ ------- -- --- ---- -- -- ---- ----- - -----

- -CP[ U-S-PR -ll-A"M BC-A--rX- \(f - T CerNe - - - - - - - - - - - - - - - - - - - - - - -- -- -- - - -- -- -- - - --- - - - - -- - - ----- -- - - - - - ---
{(ANe (l\L;tJBERP X) (f\UMBERP V» (TOSfJ. X V» 

--CSI1FP-WR-l-CA"tJB[fA--rX-y-,- -T CONe - - - - - --- -- - - --- - - - -------- --------- --------- --- ---~ - -------- ----
«(CR (NuLL X) (NULL V» (ERROR NIL) 

-----11-ANC-l-NUMSE-RP-Y)--fzER-Op-Y'-r-Il--------------------------------------------------------
«(AND (f\UMBERP Xl (ZEROP X» C) 

NU1V8ERP V) (CNEP V)~ Xl 
( (AND (r\Ur'BERP 'I) (NUMBERP X» (COND 

---------[TNC;f-(~I-NUSP--xf)-{-EXp---i-y»-------------------------------------------------------

(Ar\C (tJINUSP Xl (DIVP Y 2» (EXP (fJ.INUS X) V»~ 
--- ------r I A-N-C - T fI.-rNU SP- -x f -lb-fv p - -CAD 0 1--'1) - 2-'-'- -(Ml-rius --(Exp---{M"INus -x 1- ~Yf) 3 ---- ----------

{(MINUSP Y) (LIST (QLOTE RECIP) (QUOTE POWER) X (MINUS V»~) 
T QUOTE POWER) X V»~»~ 

«(AND (NUMBERP Yl (MINUSP V»~ {SIMRCP (SIfJ.P~R X (MINUS V»~»~ 
-----l-Cfc-l CAR- y-,--,c.H;"i'ffE - M-I~",r0 s") -,- - f S IMRC P - -(S-fM P"h-R- -x -TCDR -'(ff) 3---- - -- -- -------- ---~-----

( (C R (N U tJ. BE R P X) (A T OM X) (L 1ST (Q U OlE pew E R ) X y» 
-----ll-EC-lc-AR-x)--[aut-YE-REC-fp")l--fsiM-RCP-'-siMP~R--(cDR--x1-y-f)3--------------------------

((EQ (CAR Xl COUClE DIVIDE» (SIMDIV (SIMPWR (CAOR X) 
Y) (SItlPWR (CACCR X) Y),) 

- _1- ~ ~ ~ ~- - ~ ~ ~ 0-~-~ ~ ~ /-} ) ~ {-~-1 A ~ w* ~ i ~ ~ -!-t x { ~ W'f ~ ~ ~ -"- -~ 1_ J}:_ ! 1< !' - -~! ! -J_~ Q!:'!J - - - - - - - - - - - - - -- - - - - - - - -- -I ! 
((DIVP (ADDI 'I) 2) (SIM~It\ (SIMPWR (CDR X) V»~) :: ---------------------------------------------------------------------------------------------------1 
(T (LIST (CLJCTE POwER' X V»~ » - I 

(tEQ (CAR X) (eUCTE PO~..JER» (SIMPWR (CADR X) (SIMPRD (LIST (CADDR " i 

X) V»~»~ 

((EQ (CAR X)(QUCTE PHOCT» (SIMPRD(MAPlIST(CDR X)(FUNCTION(lAMBDA --r J)- -Csf~P-W-R -1 c)-R"-J1- -yf")") -fff - - - - - - - - -- - - -- - - - - - -- - - - - - --- ----- --- -- - -- - --- - - -- - - -- - - - - - - -- --

__ I_~;!-:-;!~~-:-~~!!~-Q~:~p-~~:~~--~~~~-~~~!~J-;;--(-;~~~-I-E-~~---;:~-~-)-;---------------------------t 
_____ ~ _t~_ ~ ~ ~ ~;_ ~ _ ~ ~_~ Z ~!! ~ _~_ ~ ~ ~ ~_tt ~ ~ ~ J ~_ t ~ ~ ;~~ t ~ _ J _s_ 1_ ~ 8 ~Jl __ t ~ V K _ ~ 1 J J_l ___________________________ ~ 

({Ee (CAR Xl (eUCTE RECIP» (CDR Xl) ." '~ 
- ((EQ (CAR X) (QUCTE DIVIDE» (CONO -" 

-- - - - - - - -f eN l;-ri BERP--f C AC-Ji -x") -) --f REC-ON S1 --(CON s--feA C-O-R -x ")--(Quo-{ I-E NT--l:o- -(c ADR---- ---- ----
x ) ) ) 

(T (LAMBCA CAl (LIST (QUOTE DIVIDE) (RECONST (CONS (CADIJR X) 
(GUCTIENT 1.G (CDR A»» (CAR A») (PLOTNU~ (CADR X» l) ) -----l'-EQ-lc:AR-x)-'cuGT-f-PR[)cT)'--------------------------------------------------------------



------f STVPRO - -0; AP i -fsf -"( 1:-oR -X-)- - f Fu~,r{f I 0"- -f L AfJ,-B-6 A --(j f -"( S-fMJ{C p- -f CA f( -j) j -)-ff) - - - - - - - - -
) 
. - - - -( -f -1 C G r\ s -"( "(;fC E T E - - -R E C -(p- f - X -) -f - - - -) -,-f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

TS 

fspl--f[~~-BDA-(-~f-(c-G~C---------------------------------------------------------------------

((ZEROP N' NIL) - - - -(-f - (p-R"cG-l-,- - - - - --- - -- - -------- --- -- -- - -- -- - -- - - - - - - --- - - - - - - - - - - - -- - - - - - - --- - - - -- - - -- - - - --
(SETe CE~I~C (Ace! DENINO» 
(SETe OENSL~ (MPYLSS (CAA~R~J~)~D~EN~S~U~'M-,)~)~------------------------------

____________ ~~~J __ ~~9~_~_~J) __ tl_)_~t __________________________________________________________ _ 

(SP2 (lAtJeOA (N) (CCf\C 
---(-fiER1fP-~)--~f[)---------------------------------------------------------------------------

(T (PRCG () 
(SE1' NU~If\C (ADDI NUMINO» 
(SET~ NUtJSLtJ {MPYlSS (CAAR J) NLMSUM» 

------------fSP2--fsUE-f-~»---»---fj)---------------------------------------------------------

---------------------------------------------------------------------------------( S P -4- - ( i. A -t'-e C A - () (C ( 1\ C 
(CIVINe (SIt't'IN (CACCAR IN») 
{T (CACCAR It\» ») 

(SUBATM (LAtJBCA (ll (C(NO 
«NULL L) (SET" CClLST (CONS (CONS (CAR IN) {CONO (NEGIND -ll ------------------------------------------------------------------------------------------------(T I)}) CellST») 
«ECUALCCAAR L)(CAR I~ PLA 

(T (ADel ((CAR L»»» 
!I_J_~~§PJy __ !~P_~_hJ)_l __ J)_l _________________________________________________________________ _ 

~~y~_Q!y_J_~~~~~_~_!~ __ ~t_J~_Q~C ______________________________ ~ ________________________________ _ 
«(NULL L) (SETe CIVS (CeNS (CeNS (CeNS {eUOTE DIVICE} (CONS (CAR A) 

(CeCAR IN») (CeND 
(NEGINO (fJINUS (CCR' All) 

_______ ~ J __ t <; ~ ~ __ ~! 1 J J __ ~ 1 Y _S_l11 _______________________________________________________________ _ 
((ECUAL «(AOR (CCAAR L» (CACDAR IN» (LAMBDA (X) (COND ' 

_______ ! JJ_~~Q f __ t ~ ~ ~_ X t 1_ JJ~_~ ~A~J2 _ I B.P_l_~C; f!. __ L __ 1 CP_cJ! _I.-JJ __ l C!tDJi _ LJJ_t ______________________ _ 
IT (RPlACA l (CONS (LIST (QUOTE DIVIDE) (CAR X) (CADDAR IN» 

(CCR X»» » 
(PLGTNU~ (SI~PLS {LIST (RECCNST {CONS (CAOAAR l) (CDAR l») (RECONST 
! ~ P _~ Q _ ! !(EJ~_ ! ~ P __ l ~ Q f.\ _S __ l C P ~ __ ~ 1_ JY~ I ~ U.$ __ teo R _4 1) J J ________ l I _ ... ~ t 11 J _Lt ll ____________________ _ 

(T (SUBDIV (CDR l) A» ») 

(SUBPRC (lAtJBDA (L). (CeND 
«(~ULL L) (SETQ CCllST (CONS (COND 

(NEGIND (CONS (CAR A) (MINUS (CDR All» 
_______ ~J __ ~!l_~_C~~~J_t!l _____________________________________________________________________ _ 

( ( E QUA L ( C A A R L) (,C A R A» (R P LAC 0 (C A R L· ) (T 0 S M (C 0 N 0 
_______ !!,JJ~'!~.c __ l~ I ~tU_~_! ~_cJ~ __ ~JJJ ____________________________________________________________ _ 

(T (CDR A») (CCAR L»» 
(T (SUBPRC (CDR L») )" 

t ~~_SJJ.ri I _ J_~~~ fJJA _! PJ __ t C CltS __ I Q!.tQIE _ P_LUS J __ IN.COt·t~ _ {C.GNU __________________________________ _ 
((Ee;: (CAACOR A) (CUOTE PLUS» (CCNC~N (COACDR A») 

_______ 1 J __ llI SJ __ tCC!'_S __ I ~!..LQlE _ ~_lN.USJ __ tC~r:LR _~JJ_ll.l ______________________________________ _ 
(COt\[) (lEe (CAADR A) (QUOTE PLUS») (CCADR A» 

t ~].!'1 y_ ~~ _ JJ-_~~ ~~-" __ t !.-J __ U~ B.~tG __ t J t-J __ I;.~ P.$ __ QJ; ~C]J:. J~ CP l'Ji8 _ NUJiS _ J .cJ~ _SU1"-5. _ Dl.Y_lND ______________ _ 
SIGt\ ~U~SL~ OE~SU~ ~L~IND CENIND) 



·-rSEllr-NC~lr~C-Dl------------------------------------------------------------------------------

( 5 ETC C'E N IN DO) 
·-rSEl1r-~L~~-Il---------------------------------------------------------------------------------

(SETe If\ L) 

«(NUll IN) (GO ENCTl» 
·----l-rKOFBltRP-l~~R-ll\rT-l~TQ-NlJ~S-llCC~t------------~-------------------------------------

(DIVINe (CUCTIENT NUMS (CAR IN») 
·---------------llr-fTC111'-NDlf~-TtA1f-IN1-ff-ll-f-----------------------------------------------

((ATDt' (CAR IN» (PRCAT~ EXPS (fUNCTION (LAMBDA () {SETQ EXPS 

«(Ee (C~~R IN) (CLOTE MINUS» (GO MINTR» 
-- - - -l-rEQ -ll:AAR- TN"r -11rCCT E- -PRocrrr -1 "Glr -PRC-rR) 1- - - - -- - - - -- - - - - - - - -- - - ---- -- -- - --- -- - - - - - - --

(Ee (C~AR I~) (C~CTE RECIP» (GO RCPTR» 
--- --11-EC -It-$AR -11rr -1 "t"LCl E- -P-Ch t:R-,-r -1 "G-o -(5 ~ 7CfR" f) - - - - - - -- - - - - - - - - - - - - - - - -- - -- - - - -- - - - - - - -- - --

(lEe (CAAR I~) (CLCTE DIVIDE» (GC DIVTR» 
C~ (LAMBDA () (SET~ SUM SUMS 

{LIST (CC~S (CAR l~) (eVTST»»»»)} 
-l<ESElI-rSElrC-IN--rCCR--r~Yl--------------------------------------------------------------------

(SETe; CIVIND F)' 
--rG C- -T-1:5 11-'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -:- - - - - - - - -.- - - - - - - - - - - - - - --

Er\CTl (t-'AP EXPS(fUf\CTICN {LAMBDA (J) «(LAt'.BDA (X) (COND 

«Ee (CAR Xl (CLCTE PCWER» (INSPhR X IN (FUNCTION (LAMBDA NIL 
- -f $ E l-Q" -r K - -CC C K -S- -x -I ~ -) - f f ) l-} - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - -

. ( (. E C (C A R X ) (C U aTE R E C I P » (C eND 
--------rrEtJ--rc AC"R--x T - -(-,-Oc11:- -Pow1:-R-r) - -(-IN SP~-R- - (clfR--X) - - - - ----- - - ---- ------- ---- -- --- --- - ---

RCPPWR (FUNCTICN (LA~BCA () (SETC RCPP~R (CONS (CDR Xl RCPPWR»»» 
Q CENC~ «(eNS (CDR X) DENOM»») 

(T (SETC TOP (CC~S X TOP»») 
-----1~-fMPWR--[C~~-R-Jl--fcCAR--J)1)--f»--------------------------------------------------------

(I"AP SUtl:S (FUNCTICN (LA~,BDA (J) {COND 
--------ff~IN-USP-(-CCAR--J»-{-spj-(-CD~R--J»))--------------------------------------------------

(T (SP2 «(CAR J») »» 
N N (Lft~BCA ( ETQ TCP (I~SCKD (CAR J) TOP»») 

(~AP RCPPkR (FUNCTION (LAMBDA (J) (SETQ DENO~ (INSORD (CAR J) DENOM»») 
--fCONlf-[l"f1-(r\"u SP- -"uPs-'- - fp RcfG2- (s-E"fc - S-fGN - -(-NOr- S-fGN)-)- -fs E·~(Q- -NU-;"'-S-- ---- ---- ---- ---- -----

(tJINUS f\utJS»») 
--rCCN-C- -[1 z1-Rop-lruMsl- -(R" ETlfRr\ - o-'-f - - - - - - - - - - --- - -- - - - - - - - - - - - - - --- - - --- -- -~ -- - - - --- -- - - - - - - --

((~EP NU~S) NIL) 
{T ( ETQ TOP «(Cf\S NUMS TOP) l) -) 

(SETQ CENC~ (SP3 DEN(~ CENIND DENSUM» 
--fSET~--fop--(SP3--fdp-N-U~IKo--~uMS-UM»--------------------------------------------------------

(COND «(ANe (NULL TOP) (NUll DENOM» (SETQ TOP 1» 
---- --- --(tN-DC (-7(6p)(s-{ f c - "T-o-p -"( c-ot\ S -("Q-U( TE- -R" EC I -p-)" -DEN-eM"") -)- -- --- --- ---- ---- ---- ---- -- ----

({NULL CENO~) NIL) 
(T (SETe TOP (LIST (CUCTECIVIDE) TOP OENOM)) 

(COND (SIGN (SETQ TOP (SI~~IN TOP») ) 
--f ccr.f6 -,(erR" -(GREiiER-P -DE N-fNC - i -)- -(GRE-A-f E R P- -NUM -fN"o- i -)-)- -"( R -E-iuRN --f S I MP-iD ------- --- --- ---

(LIST TGP»» ) --------------------------------------------------------------------------------------------------(RETLRN Tep) 
f'INTR (SETQ IN (CeNS (COAR IN) (COR » 

, (SETQ SIGt\ (NOT SIGN) 
(GC TESTl) 

--PR C Tff-fsE~fQ- I N --fAPP E-"-C -"( C-O-AR - -I -N) -"( C-D-R" - I "N-,-f) ------- -------- ---- ---- -- ------ -- -- -- --------
(GC TESTl) 

--6 Iv"T-i-, s"E-f'-IN- -{ceN -s-- (" CCN-S-"( QU-O T E - "R-E"c i j)-,-- (" C A [:-0-AR-I-"-)")"- -( -c-oN s--(cADA-R- --------- ---- ----
It\) (CeR IN»» 
RCPTR (CeNO 

(tEe (CACAR IN) (CUOTE PRDCT» (SETC Ir\ (NCCNC (MAPLIST (CDDAR 
--IN" --(<5 UOTE-- (" l ~ -M-E" 0 A - -(-j)" - (cO" r\ S --(-c ueT E - -R" E C -(P) -"( i-A R -J) -)-)"» - -fc 6 R --I-N») ")-)--)" ----- -- -- -- ----



--(S E -fc -1 ~- -fcc ~ -5- - fcc -(1-R - I t\ -)- - f C [;-1{- - f ~ ,-) -,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
(SETC CIVlt\D T) 

" 

--(Gc--fESTl-f----------------------------- 7 ------------------------------------------------------

PhRTR (CCt\C 
--- «E~ (C~ACAR I~) (QUOTE PRCCf)' «(LAMBCA (X) (MAP (CDADAR IN) -

(FUNCTICN (LAtJBCA (J) (PRCG2 (SETQ I'" (CONS (LIST (QUOTE POWER) (CAR J) 
--X,- -CCCR- -fN)" l--(p RD-P-~R - E-X-PS -("f-uNcr-foN - - -S-E"TE X p-'-f j) -ff, -----f CAO-O-AR - IN-'-) j - - - - - - -- - - - - ---

(AND (NUfJBERP (CADDAR IN» (FIXP (CAOCAR IN» (EQ (CAAOAR IN) 
-- (Ql.fcffE - pi-US) -'-f - (prf(p~ R - -suM s("FuNcr-foN -S-(fSUM-)-ff - -- -- - --- - - -- -- --- - - - - - - - - - -- -- - - - - - -----

(T (PRDPhR EXPS (FUNCTION SET~E~X~P~)~)~)_'~) __________________________________ ____ 
tGe RESET) 

__ !l! _________________________________________________ ---------------- ___________________________ _ 

(CIFF (LAfJeOA (E X) (CCf\D 
------CfCR--Ct\u[i- -E) - ("i\-{f- (Aio~ - -X-)-f )--(E-RRC"R--{oucff E - 6-I-F-F" »,- ----------------------------- --

«(ATOM E) (C(No 
«(Ee X E) 1) 

_________ !I __ ~t_1J ____________________________________ ____________________________________________ . 
(T (SELECT (CAR E) 

_________ ! J _~ ~ ~ I ~ __ ~ ! ~!J _s_ t _ ! ~ J J'}~ ! t:t JJ~ ! f f __ t ~ P ~ __ ~ ! _ x.t t ! ________________________________________ _ 
(QUCTE RECIP) (SIMMIN (SItJ.OIV>(OIFF (CDR E) Xl (SIf-1PWR (CDR E) 

2 ) ) ) ) 
((CLeTE PLUS) (SI~PLS (MAPLIST (CeR E) (FUNCTICN (LAMBOA (J) 

__ tQJf_t_!~P_~_~J_~t1J)_tt ______________________________________________________________________ _ 
«,UOTE PRDCT) (SIMPLS (MAPLIST (CDR E) (FUNCTION (LAMBDA (J) 

( S I MPRO (CC~~ __ '-Q !ff __ t ~~~ __ 41 __ x_t _! ~_E_l_~I ~ __ l~~B __ J_t _ j~_OJi _ I;J_tt 11 J_tt 1 ______________________ _ 
- - - - - - - - - ( -(C-C C TEe I V ICE) (S I M C I V (S I M SUB (S IMP R C (l 1ST ( CAD 0 R E) ( 0 IFF 

(CADR E) X»)) (SIMPRC (LIST (CADR E) (OIFF (CADoR E) X»» {SIMPWR 
(CADDR E) 2») 

_________ ! J_'-~C1 I ~ __ ~~ ~~]{J __ ! '?Jl1~I3P_ JJ~! ~J __ l ~~'pJ~~ _ ~J __ l~ Jt'YJ'i8_ J_CJiQB __ E_t _ j ~JJ1S\,J!t ____________ .:_ 
(eADeR E) 1» (CIFF (CACR E) X»» 

_________ ! J~~Q I!= __ ~l1~JJ~ _lSJ.r~~JJfL JJlIE f_ JJ~~PR _~ 1_ .xJ __ I DJ.fJ: _lCJtQQEC _Et _ ~JJ_l _________________ _ 
(ERROR (GlJOTE CIFF» » ») 

) ) 
STOP»»»»»» 

__ ~ ~ ~ JJ~. f; ~ ~ __ ~ Q 8 !(E_ ~ e Q N.o_ IJ~ g _ J_Q _ ~ J _ 11 ~ ~ (t _~l _____________________________________________________ _ 
•• CCNTENTS ONE SETSET 

__________ ~_EJ~.~ ~J ___ ~~ ~!tl_ e PJ3--,~Q b _l"L~ I ~O~ ___ CCJ __ l. _19J;_~ _________________________________________ _ 
CPO E FIN E ( ( NC P 761' e) » 
LAP (e 
(CCMPRINT SUBR 1) (lee A) (TIE (* 2» (LOQ B) 

__ t ~ J_~ _11 ?j:t'!~ 1 JJJ{_~ _ J __ it 1 __ P __ l~PPJ __ 6 __ CTS~ _ PJ~.l.~J -,_4.t _1_ Jil.l J ~ ________________________________ _ 
CCtJPRIf\T(NIl) 

__ ~p~_C_t~~JJJie ~J_R_~ _eltS __ ~CBJ<-S.~~CJ_ J2 I.sPJ~JJ _ S.h-E.lE __ lR4Ct<JJ _____________________________________ _ 
(LAMBDA (X) (CC~PILE (DEFINE X») «( 
(fiETECR 

(LA~BCA (RULES kCRKSPACE) (METRIX RULES hORKSPACE 
__ ~ 1 1-__ ~ ll._ .N.tl 1 J _) ________________________________________________________________________________ _ 
(~ETRIX 

_________ ! !-PJ~~OP __ l~V1-J_S. _ bl=.RKSe p..c_f;. _Sb.E_LE _ DJ_S.r:Cb __ TJiACK-t ____________________________________ _ 
(~ETRIX2 RULES WCRKSPACE)) 

Cr-'ETRIX2 
(LA~BDA (RULES hORKSPA~E) (PROG (PC GT A) 

__ t ~ !=J_~ _ 8!JJ-_~S _lfvtAel 1_S_1 _____ -" __________________________________________________________________ _ 
RLLES (FUNCTION (L.ft~BCA (X) (PROG (A B)(SETQ B(CAR Xl) (SETQ A 

__ lLJ_S_1_I CP-.R __ eJJJ ___ j .5£IQ_lt _lC DR __ 8.1 J ___ lCDNll_l j txfLT_l AJ£f~L JLA.R _ £J_t1 _____ - __________ - __ -- --
(GO NTAT~) «NCT (E' (CAR B) (QUOTE *») (RETURN (CAR X»» 
(SETe A (ACClAST A (CAR B))) (SETO B (eCR Bl) 
"TAT~ 

__ t~~J_uJy~_Jj\_c;.~~!: __ t:.~ JJ:_(}'iS_ JJiA~ E.R __ lC~R_ Ji 1 J __ lG.OB_ .E..ll} J_Ltl J J ___________________ ~ ___________ --
(SETe PC RULES) ST~RT (CONe «(NULL PC ) (RETURN(lIST(QUOTE(NO END») 

---------------------------------------------------------------------------------------------------



---hCRK-~~~Ct--RO[t-~frl1--------------------------------------------------------------------------~ 

(CC~C ( (~ULL lKACK) (GC TRACK»} 
-- -rPRTNT -1 -C-c-CT E-1HJT El-'- - -1 Plrrt\T- -rCAR- -P-C ~ 1- -rPR I f.Jl- - r CDlJfr - ·~rO-RKSp-A-cf Jl- - - - - - - -- - - - - - - - - ----

(PRINT ~CRKSPACE) (TEHPRI) TRACK 
(SE.C G. (CISpAfCh (COPITRLlt (CCAR PC»» 
(CCNC((EQ GT (QUCTE *»(GO NEXT»((EQ GT (QUOTE END»(RETURN 

-- -~CRKS? ~CE-)-r -1 TFCO"Al- -(;1 - - - -rC"AA"R- -PC11-rGO-TIARll-rr- --- - - - --- --- - - -- -- - --- - - - --- - - - -- - - - ----
(SETQ A ,(TRANSFER GT RULES» (COND 

-- -r r E"C- -rc "AR- -AT -l-QLCT"E- "NCNl1l-fE r 1- -CR"ETDRN -1 L -CS"f - A- -W-ORKS-PACE- -- -- - - - - -- -- - - -- - ---- --- -- --- ---
(LIST (QUCTE (FROfJ, RLLE» (CAR PC» (LIST (CLOTE (SHELF IS» SHELF»») 
(SEIQ PC IlJ 
(GO START) NEXT (SET~ PC (CDR PC» (GO START»» 

- - -[T R A .. ~ts"F E R - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -, - - - - - - - - - - - - - - - - - - - .. 

(LAMBDA (GT RL) (PRCG () 
---S"r~Rlr-rCCN1f~----------------------------------------------------------------------------------

{(NULL RL )(RETUR~ (LIST (QUOTE NONA~E) GT») 
((Ee GT (CAAR RL» (RETLRN RL») (SETQ RL (CDR RL» (GO START»» 

(DISPATCH 
----------f[A~-BCA-1-GfT---rpRct--(Al--------------------------------------------------------------

{CCNC «(EQ GT (QUCTE *» (RETURN GT») 
---rSE1-C--A -l-GTpA 1"R- -Gt- -c-[spclfff - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - --,-- -- ------ ---- - ---- --- -- - - ----

(COND «NULL A) (RETURN GT») (RETURN (CAl{ A»») 
(GTPAIH 

(L~~ECA (NAME X) (PROG (A) 
--'-51 AR-'- - -lC-CNC- -CfNCL1- -x J - -CREfuRf\' -NIL-f) - - - - - - - - - - - - - - - - - - -- -- - - - -- -- - - - - - - - ~ - -- - - - - - - - - ----

«EQUAL (CAR X) ~A~E) (RETURN (CDR X»» 
---[SETQ--x-l~coR-x-ff--(-(C-ST-ARi»-ff----------------------------------------------------------

{COMITRULE 
(LAf'I;EDA (RULE ) {PROG (LEFT ABC C E) 

(SETQ A (CAR RULE» (SETQ E (QUOTE *» 
---(cONc--[(Nc-f-cAT-cM-A)-'-IGO--STAR-ff-------)--------------------------------------------------

I(EQ A (CUCTE *» (GC STAR») (CEFLIST (CDR RULE) A) ---CRETU-RN-l-(CETE--;)'-------s-fAR---------------------------------------------------------------
(SETe RULE (CDR RULE» (SETQ E (FSTATM RULE» 
START (SETQ LEFT (CO~IT~ATCH2(CAR RULE) wORKSPACE» 
(CONe «t\ULL LEFT) (RETURN E») 

---Ccop--{s ET-(-RUi-( -fcc-R"' -Rui "E-'- f - - --rs E ref -Ai c"'A-R"-Rui-E» ---- -- ---- -------- ------ ------ -- -- -- ---
(CeND ((NULL RULE) (RETURN (QUOTE it») 

---ffEc--i-lcu-cTE-$-ff-(s-ETc-A--fcAR--woRK-SPACE)-»---------------------------------------------
«(ECU~L A C) (GO C~» 

(AT(~ A) (GO SW» (CEQ (CAR A) (QUOTE I» (GO SV» '{T (GO ON») 
Sk (COND «EQ E (eeCTE *» (RETURN A») ---'RETU-RN-(C-UCTE--i)'--C-N----------------------------------------------------------------------
(SETQ WCRKSPACE (CO~ITR LEFT A» (GO LOOP) -- -sv -l-s-HE L"'\'-E"'-[ EF-T- -A'- -CG"' B - i (fa p,.., -)-,- -----------------------------------------------------------
(fSTATfI 

(LAMBDA (RULE) (PRCG (A) START (SETQ A (CAR RULE» 
(COND (NULL RULE) (RETURN (QUGTE *») 

---f(EQu-AL-A--o)-lG-c-ON--»--(-{ATO~-A)-(-RETUR-N-A))-)--ON---------------~---------------------

(SETe RULE (CDR RULE» (GC START»») ---------------------------------------------------------------------------------------------------(ShELVE 
(LAMBDA (PAIRS INST) (PROG (A B C D) START 
(SETe INST (CeR INST» (COND « NULL INST) (RETURN SHELF») 

(SETQ A (C~R INST» (SETC B (CAR A» {SETQ C (CADR A» ---rsElc--6-'c:ccR-A-»--,C-CNc--------------------------------------------------------------------
_~_t!~9 __ ~_~~~_Q!~_y_~tlJy_Q_P~)_l ______________ :~ ________________________________________________ _ 

«Ee B (CUCTE *C» (RETURN (SETDIS C (CAR 0»» 
«NGT (EQ C (eUCTE *»)) (GO GETD») 

(SETe C (INDIRECT (CAR 0) PAIRS» (SETQ 0 (CDR D') 
___ ~~IP __ t~~J_~_Q_J~_Q~lJ~_l~_fP_l~S_P_ll _________________________________________________________ _ 

(SETe A (GTS~LF C» 

-----------------------------------------------------------------------------~---------------------



'f C c-~-6 - i '-E-6 -B - -(-CC 0 1 -E- -* s") -)- -f GO - -5 i 1") -,- -[( E"Q- -B - ("Q-C-6 i E - -*-Q» (-G-6 -Qu-ff) ----------- -----------
«EQ B (QUOTE *X» (GC EX») 
'f PR-fN"y-,i-fsj- -(-(001-(- f shELvi NG- -E R RU-R" - j N -)-,- - (c"A-i - I N s-ff f) - - - - (Gcf -S1 AR ~f f -----------------
PR (CONe «EQC (~LJCTE I» (RETURN (PRINT SHELF»» PRI 

TE SHELF) C (QUOTE CONTAINS) (CAR (GTSHLF C 
(CGND «~UlL 0) (GO START») (SETQ C (CAR 0» 
'(SET-C-o-1-cCR-O-ff--(-GC-PR-ff-----------------------------------------------------------------
EX (SETe B (CAR A» (RPLACA A hORKSPACE) (SETQ WORKSPACE B)(CO START) 
cD-f - - - (R-P-C ACA--f,- (K-ccr\c- -(-CAR--if-5") -)- -- -1(;-6- -START) - -- - - - -- - - -- ------ -- -- -- - - - - - --- - - - - ---
STI (RPLACA A (APPE~CD (CAR A)l) __ ~(~G~O~S~T~A~R~T~)~)~)~) ____________________________ __ 
(SETCIS 

(LA~BCA (X Y) (PROG (A) , (" S E -f C "- A - -( -G T P A -f R -x --c-f s P C H-,- ) - -- - - - - -- -- - - -- - - -- -- - - - -- - - - - - -- -- --- -- --- -- - -- -- - - - - - -- - - - - - - - -
(CeND «NULL A) (SETC OISPCH (CONS X (CONS Y OISPCH»» . ( T - -( -Ii P [ A c-i-A - -y f )" ) - - - - - - "( "R-E f L R N- -() I S P -{ H ) ) -) -,- ---- ------ -- ---------------- ----- --- - --- -- -- -- - -
(GETDCT 

MBCA (X Y) (PRCG (A) (COND (NOT (ATOfv' X» (RETURN (LIST X»» 
(SETQ A (GET X V»~ 
f c t K 6 - ("t N 1.T L [ - If f - - "( "iff f L R rr -X) ) -, - - - - - -(R-E i G R-N- -A) ) -)-,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
!l~_~~~~~J ____________________________________________ _________________________________________ _ 

(LAMBDA (X PAIRS) (GTNAME X PAIRS») 
) ) 

LAMBDA (X) (CCfJ;PILE (OEFIf\E X») (I 
t~P!~~I~ _______________________________________________________________________________________ _ 

(LAMBCA (LEFT CRDER)(PROG (A 8 C) 
(SElQ A (GTNA~E 0 LEFT» (COND {(EQUAL A O)(SETQ A NIL» (" "( N"iT C L -A -,- -( G (] - -6 ~) ) -- -( l A -fOM -A -) --( S E ~"-Q -A - -( -L" is T - -A-) ) ) -) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ON {SETe B (GTNA~E (QUOTE hSENC) LEFT) 
(CC~C«EQUAL CRCER 0) (SETO C NIL» 
f! _ J_~~! ~ __ ~ _! ~.PY~!!BJJ"{ _b~fJ_~g~'p_~~ 1 J JJ __ {~j:~TJ.l8t,t J_~e P~-'1Q _ f!._ J_~ep~JtQ_ C_ Jttll JJ_t __________ _ 
(CCfJ,ITRIN 
____________ f !:- !l1'~ Ii ~ ~ _ JJ:{ f J __ Q ~ C ~ R t _ ! P _KCJ~ _ J P _ Ji 1 _____________________________________________ _ 
START (CGNU {(NULL CRDER)(RETURN A») 
(SET· B ( TNAME (CAR CRe 
('ATCM B) (SETe B (LIST B»» {SETQ A (f\CCNC A B» ON 
! ~ != JJ~ _ 9 ~ _0_ ~ f3 _ J _C_ Q 13 _ P BJL ~ 8 J _t _l {; It _~ t ~ 8J_t _1 J J __________________________________ . _______________ _ 
(GTNAtJE 
_________ J_l:.~~!tD_~_! NPJJ.:.~ _ PB_S.l_ J'pJ~_QG_ -'_A _6_ !:J_tSEJJ~ __ C __ LCli8_ NAME) J ________________ -_________ _ 
(CCND ((ATOM NA~E){GC START» . ' 
((EQ C (CUCTE fN (RE RN YTP (APPLY 

(CC~ITRIN PRS {(eCR NAME) NIL»)) 
t.! ~_~ _~ _ -'_QJJQ! 1= __ *:.IS 1 J __ '-13 I;J.!JJ~.t~ _ Jj.._tS I __ tc_Q~JJJ~JJ~L P_RS. _ j .c_DJ~ _ ~]\_M_E 1 J JJ_1. ______________________ _ 
«EQ ( (QUOTE *Cl) (RETURN (COMPRESS (COMITRIN PRS (COR NAME»») 
! J~_~ _~ _J_~llQ If __ ~ll_ JJ~~ I!tRJ',! _! ~JL~YI P_ JJ;V P_L __ l CAPJ{ _~Ar-tE_l_ ~tLLt 1JJ _________________________ _ 
«EQ C (eUCTE *~» (RETURN (WRITES (COMITRIN PRS (COR NAME»») 
«Ee C LOTE "E) rR XPA 
(IEQ C (eUCTE */» (RETUR~ (lIST (SBMERGE (COR NAME»») 
! J ~_Q. _ <; _ J_~ II ~ J 1= __ ~ ts 1 J JJ~_ t; I !.tRJ'~ _ j t(E_~ 1_ J .cJ2B _ NAt1f; 1 J _Lt __________________________________________ _ 
«EQ C (QUCTE *R» {RETUR~ (MTREAO») 
t.! ~_~ _~_J_~lLQT!: __ ~~ 1 J __ '-fi EJJJJV~ _ Jlt.LL _ jL_Q~ _ t-J.AJ-tE 1 J JJ_t I Ek J: -:- jkUGTE __ QUOI EJ_t _________________ _ 
(RETURN (CADR NAME)) 
START 
((eND ((ECUAL NAME (CAR Al) (RETURN (COPYTP (COR A»») 
l ~!=JJ~ __ e ~_S __ lCDR J:8SJ_t ____ LG.Q _ STAR. I J JJ_1 _____________________________________________________ _ 
(CCPYTP 
____________ llf\1"UiC~ __ tx.t _ j.c_Q~C_J_LA TOlt A 1_ ~Ll T _ JMeENll_X _ NIL 11 JJ_l _______________________ _ 
(EXPAt\D 

(ATC~ X) (~APCC~ (GET (CDR X) (eUCTE PNA~E» 
~ E!:1 ~_C_I! ~~ __ t t: ~ rJt~~ __ tY_t _ J !Ut~~ (:1< __ lC ~R __ ~ 11 JJ_t 1 ______________________________________________ _ 



---rC(~1J~fS5---------------------------------------------------------------------------------------

• (L/)~BCA (X) (PROG () 
---rc ["E-~RE orrr ----Cfl [!. P- X - r F- VNCT I tW - r [~v"[~ C A - -ex r -1-P-AC R - -CC A R - -x-r r 11,- - - - - - - - - - - - - - - - - - - - - - - - - -

(RETURN (I~TERN (~KN~~»»» 

TFIKtAlJ 
(LA,..,SOA () (PRCG (A B C) (SETQ A (STARTREAO» (GO A) 

-- -START---1TITC- 7f-r "A"CVft"NCETf -- - - -~ --lUJNO- -CfEQ- -A- -- T QUGTE- -$t"OFl1-rrRETURf\J-7frr - -- - - --- - --
(IEQ A (CUOTE $EOR$» (RETURN 0») 

- - -r r ElJ" -~ -1 t:1TGT E- -$-{"$ -ll-r - -l"SFTQ- 1:"" - [f\tTINC- c- -r( I 'ST -~} 11-'- - - -- - - -- - - --- - -- ---- -- -- - - - - - - - -- - --
IT (GC B») (GO START) B(SETQ B (NCONC B (NCONC C (LIST A»» 
lSET('; C NIL) (GU SlAKT»» 
(All 

-- - - - - --rrAf1;BLA -1 Xl- - - - TP-lrCG- -CA- -81- - - -- - -- - - - - - - --- -- - - - - - - - -- - - -- - -- - ------ -- - -- - - - - - - - -- - - - - - --

(CeND (lEe (CAR X) (eUOTE *» (SETQ x (INDIRECT (CAOR X) PRS») -- -rr ----rs E T~- -x -1 t-A"R" - xl-rr j - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

(SET~ A (GTSHLF X» 
(SETQ B lCAR A}) (RPLACA A NIL) (RETURN B»» 
(NEXT 

- - - - - - - - -([ /J. M-B-C A -1 1cr --1 P-R-C G - -( -A- -B - t-r ------------------------------------------------------------
(CONe «Ee (CAR X) (eUOTE *» (SETQ x (INDIRECT (CADH X) PRS») 

---rT----rsEl-~-x-ll-AR-X)-rrl----------------------------------------------------------------------

(SETe A (GTS~LF X» 
(SETe C (CAK A» 
(COND «NlILL C) (RETLRN NIL») 

-- -rSElr-B -l-CAR - tl-r - -1-1((5"[ At/f -A - l"t-CR -c-ff - -11fE-fORt{ -[[ Is-f -sl-fff» - - - - - - - --- - - -- -- - - - - - - - - - - --
(GTSHLF 

---------rlAMB-CA-1x-r--(p-RcG-1-Af--------------------------------------------------------~--------

(SETQ A (GTPAIR X S~ElF» {COND «NULL A) (GO A») 
lRETURN A) A (SETe A (CC~S NIL SHELF» 
(SETC SHELF (CeNS x A)l (RETURN A)) 

---rSB~-ERCf---------------------------------------------------------------------------~------------

(LAMBCA (X) (PROf (A B C 0) 
---rsEl-, -A-l-c-AR -x-ff- -l-SET 0-1f -f GT}.rAt··H~--(CACR--xf -plfsf j----- - --- -------- ----- ------- -- ---------" 

(CeND « ATOtJ B) (GC B») (SETQ B (CAR B» 
B (SETQ C (CCAR (GT~AME (eADOR X) PRS») 
(CONe «NCT (EQ (CAR C) (ClOTE I») (GO ERROR») (SETQ C (CDR C» 

---fco~rc--f 1 A-T-OM:- B-f-[ S E·~('-B --ell 5T- -8 -- - - -Ccuo"T-E--l} -)-ff)-~- - -- -- -- - -- ----- ---- --- ----- - ---- -----
(SETe D {LIST (CAR B) (QUCTE I») ----------------------------------------------------------------------------------------------------(SETe e (CCDR 5}) 
(CONe «EQ A (QLOTE AND» (GO AND» «EQ A (QUOTE OR» (GO OR» 
«(EQ A (QCOTE SUBST» (GO SUBST») 
ERROR (PRINT (LIST (eUCTE (SUBSCRIPT ERROR)) X» ---CRETU-RN-lc-ACR-X-ff----------------------------------------------------------------------------

___ ~~~ ______ J_S_ ~! 9 _!-__ ~! '!-J_~ _! ~_O_~12 _ J-'J'ill~ !-__ ~ l __ J_~; !!J~}'i_!~~J~.~~ _p __ ~!J) _________________________ _ 
( (MEMBER (CAR B) C) (SETC A (ACDLAST A (CAR B»») 
(SETe.; B (CDR 5» (GO A) 
OR (SET' A NIL)B «((NO «(NULL B) (RETURN (NCONC 0 (APPEND A el») 

___ ~!~~_~~~~~~_~~_j~_~~_~) __ ~lJ __ ~~~ISL_~_JP_Q~h8~_l_~_J_~~~_P_ltll) _______________________________ _ 
(SET' 8 (CeR E» (GO B) 

___ ~~~.?} ___ .!!=_C}~.Q_JJJ~.l1~!-__ ~ t_ J~J~_ I~f{.N. _t~t'.f{_ J21J JJ __ ! 81=_TJlf3~t J_f\1~9N.C_ J2 _ ~_tt!J J ___________________ _ 
) ) 

(L~MBO~ (X) (CCMPILE (DEFINE X») {( 
(CCMITtJ,ATCh 

(LA~BDA(RULE WCRKSPACE) (COMITMATCH2 (NAMER RULE1WORKSPACE») 
---{co~l-i~ATc-H2---------------------------------------------------------------------------------- 1 

__ -= ______________ !!-p J:~ Q ~ __ l~ ~ 1-1= __ ~ Q ~.!<_~J:~!;:J:_t le B!tG __ I ~ __ B_t! ~!=_TJi _l'J_CJ1~ J !:_H_ J3!)!'_~ - - - - - - - - - - - - - - - - -r 
\\ORKSPACE NIL» (CCf\C «NULL A) (RETURN NIL» : 
C{ E Q A {(; U C T E $ IMP )} ( RET URN NIL)) {S E T Q B (C 0 N S 
(CUOTE WSENC) (CDR A)l) (RETURN (ADDlAST (CAR A) B»») 
(CfJATCH ------------------------------------------------------ ----------------------------------------------

(LAMBDA (RulE WGRKSPACE ~PAIRS) {PROG 



-fRNA-~E-A--e-C-C--E-G--~)-----fsET-C-RNA-~E-{C-AR-RL-LE-»--------------------------------------

( SET ~ R U L E {C 0 R R U _L _ t_ ~ 1 ____ t ~ ~ J _~ _ ~ _ J _c_~ ~ _ !< _u_ ~ ~ _ ] } __________________________________________ _ 
-fco"N-c-1TN-u[[--R-CLt) {RETURN ( CONS ~PA IRS v~ORKSPACE») 

( ( E C B (C LC 1 E * 1 » (G C * T ) ) 
-n Q B *L) C-*U 

«EQ B (CUCTE $» (GC POOLL» ) . 
-fSElrQ-h-'-CAR-S-ff----------{CON(f-------------------------------------------------------------
«Ee H (eUOTE *P) (GO PRINT» 

-((E-C-H-'~-0oTE--FNj)--fSETQ--B-1c:OR-B)-f)-----------------------------------------------------

«NUll ~ORKSPACE) (RETURN (eUOTE $I~~_.P~)~)~)~~~~~~~~~~~~~~~~~~~~ 
(EQ ~ (QUOTE $»(GO NeOLl» 
((EQ H (eUCTE *» (GC EVAl» 

- (1 E-' -H - -(CUG TE- -(Ctjl--E)'- -1 CO -A Yiff f) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - -- - - - - - - - - --
(T (GO ATB») 

- f S E -,.-Q -E - -(-CO N S - -~ ( R f< -5-pic E - -fcc ~ -1 -f R I N - -M-P A I R -s- -f C C-R- -B ) -) -) -f - - -- - -- - - - -- - - - - - - - - - - - - -- - -- - -- - - -
(SETe B (COPYlP (APPLY (CAR B) E NIL») 
~AT8 (C NU ( t\Ull E) (RETLRN NIL 
'(EQ B (CUCTE $IMP» (RETURN B» 

. - f t - -, -R" E T D rf N - ( t "VA f C h -( -C eNS -( -C [) R - "ifl'i AM E -) --feD R --Ii U l E -)-f ( CD -R- -B) ------------ -- ---------- -- --- ----
(ACDLAST r;PAIRS (CCf\S (CAR RNAfJ.E) (CAR B»»») 

.-p OCrL-C-1 s-E-f Q - t- -f E is R - -RN AM -E" f'- -1-s-E" T Q - -R-U-l E - -(-CDR -"R-L l E) -) - - ------ --- ---- ---- - -- ------------- ---
(COND «(~U~L RULE) (RETURN (LIST (ADOLAST MPAIRS 
(CONS (CAR RNA~E) hCRKSPACE»»» 
CLeop (SETQ B (CMATCr (CeNS 0 RULE) ~GRKSPACE MPAIRS» 

--fccN-o-(1~-C[[-\;(RKS-PACE)--fRETu-RN-NI-L»----------------------------------------------------

(EQ e (eUCTE $IMP» (RETURN R» 
--f8 --CRETifR-N- (CC~~S-(-A-C Cl A "5-i- (CAR -B )(-C-ONS - -(CAR--R-N ArJ;E-)- -C -- --- -)") -(cDR--B-)-)") -)--- - ----- - ---

(SETQ C (~DCLAST C (CAR WCRK5PACE » 
(SETQ WCRKSPACE (eeR WCRKSPACE»(GO DlCOP) 

__ ~~~!~~tj ____ '-~ ;J9.. _fi_ J_S_ll.~~~!1~ _~_ !J.P..RJ~~P P_CJ;_l J ____ t §!t _v!~ IItt __ -. _________________________________ _ 
*T (SETe TRACK -*T*) (GO $IMP) . 

__ ~~ ___ t~~J_~_I~P~_~_~Jt_t __ Jy_Q_~JfY_t ___________________________________________________________ _ 
PRINT (PRINT (CDR B» (PRINT WORKSPACE) 
$I~P (RETUR~ (eUOTE $IMP» 
EVAL (SETQ B (EVAl (CACR B) NIL» (GO ATB2) 

__ ~! !3J __ ~ ~ J:J_<;. _ ~ _ J_~~~ B __ fi t 1_ JJ~_Q _ PJJi21 __________________________________________________________ _ 
~TB (CONe «ATOM B) {SETQ B (GTNAME B MPAIRS»» 

__ ~!~_Z ______ l~~J~_t_J~P_~_~~~~SPp_~~lJ _________________________________________________________ _ 
(COND «ATCM B) (GC E)l 
(EQ (CACR B) {CUCTE I)l (GO SU 
((EQUAL e h) (SETe e (CONS (LIST B) (CDR wORKSPACE»» 

__ ~I_J_~~!9 __ ~_~Jt_t!1 _______ J_~Q_~fl_l~1 __________________________________________________________ _ 
B {COND ((EQUAL E~) (SETQ B WORKSPACE» {{AND 

__ ~ ~9!L~I:_ ~ __ l~ ~E-_ J~t 1_ J_I;.~ _ J_C-'~_Q8_1tt _! Q!tQl~_ 1J_1.. 1 __ LSJ; I'L _B __ I CllN.S _ lLlS I _ hl ___________________ _ 
(CDR ~QRKSPACE»» (T (SETe B NIL») (GO WATB) 

f\DOll (SETQ G (CDR B» (5 8 to PA 
(NAMER 

__________ J _l_4 ~ 6 P_A __ I ~J __ l e 8 p_G __ t ~ __ B __ C _ It _E _ G J __ lS E J.Q. _0 _ OJ _______________________________ ~ ______ _ 
( SET C A ( C A.R X» 

__ t ~.9l'JJl_! J_E_Q. _ ~_ J_~l1Q J ~ __ t 1 J _ JJ2C __ S_T~8J JJ __ I j .EJ~ __ t CP_CJi _ ~J __ tQU.o_T_E _ .$JJ_lGO_ .s..l..~ BJ_Lll __________ _ 
(SETe A (QUOTE $» (Ge IN) 
START (SET' 
(SETe A (CAR X» (SETQ B (COR A» (SETQ x (COR X» 

__ t~~J_q_~_J_~~B_)_ll ____________________________ ~ ________________________________________________ _ 
iN (C(ND «ATOt' A) (GC SNA~E» 

__ t 1 ~~ __ tf ~ __ G __ I 'ltC_IE _ j_t 1. _______________________________________________________________________ _ 
(Ee G "UCTE F~» 
( E 
(Ee G (CUCTE *P» 

__ t ~ ~ __ G __ t ~!tC_I t __ ~,tLJ:_ I EJJ _________________________________________________________________________ _ 
(E C (CAR B) (C lJ ( TEl ) ) ) 



---r~c-~~PEJ-f----------------------------------------------------------------------------------~-

((~ULL B) (GC S~~A») 
- - - r s E T1; - E -l-/l-C C [ A -ST - E 1""C" ~ R - A 1-r f 1 "Sl::. C - A - -rCA R- -6 f J - - -r GO - LU T J - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SN~A (SETe A (eAK /1» SNAtlE (SETQ E (ACCLAST E 0» 

(SUBMCH 
---r[~~A-llf-Yl--rFRCt--r~-E--cT----------------------------------------------------------------

(SETC A (CAR X» ~ 
- - - - - - - -CS E T rr tr -1 C-Al< - Y 11- - -I tm.rc ------------------------------------------------- ----------------

«(NOT (OR (EQUAL A {eUOTE ($.1») {ECUAL A (CAR B»»(RETURN NIL}» 

((EQ (CACR B) (c.:UOTE I» (GO ON» (T (RETURN NIL») 
---ON -l-sETC- -A- - rCD1f-}{ T 1- -rCCNU- -r {E\f -rC"A"R- -AT - -CQ-OOll:- -IT 1- -CG"o- 'A-rfr- - - - - - - - - -- - - ---- - -- - ------

(PRINT (LIST (Cl.JGTE-(SUBSCRIPT ERROR SUBMCH» X» (RETURN NIL) 
---A - - -l"""5"ET Q- -A- - f Ctlf-A 11- - - r SITe - c- -rCCOJ( -8 f 1- - - - - - -- - -- - - --- - --- --- -- -- - - - -- - - - - -:-- - - - - - - -- ---

START (CGND ((NULL A)(RETURN (CeNS (lIST B) (CDR V))»~ 

tJ: R R A 
(SET' A (CeR A») (TCRETURN NIL») (GO START»» 

---raC[Npr-----------------------------------------------------------------------------------------
(LJit-fBCA n~UM \\SPACE) (PROG (A) (COND 

---r rf\DT -r Et:1TAT-"N1.Jl.r-I11- -r GO- -s-r AR-rrr J - - - -- - - - - - - - - - - - - - - - - - - - - -- -- -- - - - - - - - - - - - - --- - - - --- - - ---
(CONe «ATOM (CAR V\SPACE» (RETURN WSPACE») 

L T AR WSPA E» (COR WSPACE») 
START (CCI\C {(ECUAL r\UfJ, 0) (RETURN (CeNS A.WSPACEl» 

---r rf\ULT -W S-P-6C El-CR"ETD"R1\ -1 CJ1JafE- )-rMP1-fff -l-S-E-fQ- A- -r A oo-CA"st--A -, C"JfR- -w5P-A"CE) ,-f - - - - - - -- ---
(SETC WSPACE (CeR WSPACE» (SETC NUM (SUBl NUM»(GO START)}) 

---rAcDL-AS1-------------------------------------------------------------------------~-------------

'{ LA tlo 8 C A (X Y) ( A P PEN 0 X (L 1ST Y»), 
(r.RITES 

(lAf'BCA (X) (PROG (A) START (SETQ A (CAR Xl) 
---rCCNO--r (K1ICl ->Cf--rR-E-fDRt:r NfC l-f - - -l-CEQ- A- -CQOCf(E--$ECfR-$"») --«;6-cfN-ff - ---- -- - -- - - - - -------

( ( AT C M A) ( P R I N 1 A» { T ( P R I N 1 ( QUO T E "* * * ) ) ) ) ---fSETQ--x-lc-cR-x)-r---l-Go-sl-ART'--------------------------------------------------------------
ON (TERPRI) (RETURN NIL) ») 
(PRNTWS (LAfJ,BDA (X Y' (PROG () {PRINT V)(PRINT Xl 
(RETURN ('UCTE $ItJ.P»}» 

-- -C f I ~(E- - [ [ A -,or If C A - -(-f - -l-p-R" (] G - -( -f - ( T E -~ pO s:' -F" U G 11""7 f - ( R E -f URN - ~~ f [ ") -, -f f ----- - - - - -- - - - -- -- - - - -- --- - -. 
(TRACERULE (LAMBDA (X) .( PROG () 

---CSET-,--fRAC-K"- *T*f-1R-E-fuR~r -(C"Oc-=fE" -$ TM-P-f) ,-,-,-- - ~ - -- -- ---------- ---------- -- -- ----- --- - - -----
{UNTRACERULE (LAMBC~ (X) (PROG () 
(SETe TRACK ~IL' {RETURN (QUOTE $I~P»))) 
) } 

---sfcp)-ff»)-ff----------------------------------------------------------------------------------
•• ~ACRO -- CORRESPCNCING Te AI MEMO 57 ---::tc-NfENT-S-CNE--SETSE-f-----------------------------------------------------------------------. 

SETSET MACRO IS DEFINED HEREIN 
DEfINE« • 00010 
(~ACRC (LA".,BOA (L) (CEFLIST L (QUOTE MACRO»» 00020 

--------------~-----------------------------------------------------------------------------0-0030-

___ t~Q~f __ t~~!~~Q~_J_~t_J~_Q~Q _______________________________________________ ~ _______________ QQQ19-
({ATOM l)l) 00050 
(Ee (CAR l) (QUOTE QUOTE» L) 
«(ME~BER (CAR L) (QUOTE (LAMBDA LABEL PRCG») 00010 

(CONS (CAR l) (CONS (CttDR L) (COND . " 
--- -------(" (E ~ -, CAR--l)--(-C-U-G TE--PROG-)-) -"( M-A" PL I S T~.-'-co DR -L )--, FUNC-iioN--'-lAM-B-OA -"( J-) ------ ----
·(~CEF (CAR J»»» ----------(j-,-MDEF--fcccR--C»)-,-)))-------------------------------------------------------------

((GET (CAR L) (CUClE MACRO » (MDEF (GET (CAR L) (·UOTE MA RO 
L») 00100 

(T (M A P lIS T L {F U r\ C TIC N (L A fJ B C A (J) ( M D E F (CAR J») ,.» ») 0 a 1 1 0 
---»------------------------------------------------------~---------------------------------OOi20-



( L t t- L I S 1 (L At- Lj C A ~ _L __ ~ ~ 9 -) - - ~ ~ ~ ! _L_ ~ ~ 1_ -(-/~ g ~ ! - -~ ~ 1 J) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -66 i ~ ~-i' --'1-----:------------
STOP) ) ) ) ) ) ) ) ) ) ) ) ) ) 

--.-.CEFINElIST C J EC~~RCS 
•• BAS I S F [R P R I f\ T J _~ _ ~ .! ~ _ E __ ~ g ?!_~ ! ~ ~ _0_ ~ ~ ~ } __ ~ g ~ J p_ 1_ ~ _ ! YJ~ ~ ! J _Y_~ i3 ! !'J }_ , ________________________ -1 ----------5E-f---------

__ ~ ~ .f _L_ ~ ~ ! _______________________________________________ ~ ________________________ ~ ________ -<2 Q Q J _0_ _ " 
«( (CEFINELIST (L~~eDA (l A) (PRCG (ll Dl) (SETQ llCCAR L» 00020 . 
(SETQ Ol T) 00030 
(PRINT (eUCTE $$Z$/FUI\CTIOf\ DEFrNITICNS/Z» 00040 
(TERPRI) (PRINl (CUOTE !$$CEFINElIST ($» 00050 

--"A-l=r-ER prfff - (t-E-RPR I-f - f c o,..r6 -(NulL-I-L-f -,(;-6 -AA -)-ff - --- -- ------------------ --------- - -6606-0-

(PRI~1 LPAR) 00070 --(PRI-NT-'<:AAR-l-C)'----------------------------------------------------------------------00080-
(PRINTDEF (CADAR ll» (CONe (NULL (CeeAR ll» (GO AC») 00090 
(TERPRI) , 00100 
(PRINT (eUCTE 1$$hRC~G FOR~AT hERE, NO OEFINE$» 00110 

--( P R -I -N" f - ( C-U [ T E - -f $ $ [-( F-i -c v -E R i ) -) - -f P R I ~.; f - ( C -6 [) A R -i-L ) ) -------------------------------- -06 i 20-
(SETe DL NIL) AC (SETQ lL (COR LL» 00130 -------------------------------------------------------------------------'--------------------------(PRINl RP~R) 00140 
(GC A) 00150 
~A (PRINT (QUOTE $$$»$» (COND {(NUll (COR L» (GG AS») 00160 
(TERPRI) (PRINT (QUOTE $$$LEFT CVER$» (PRINT (CDR L» 00170 --fsET-Q-oi--NIl'---------------------------------------------------------------------------00i80--
AB (COND CDl (RETURN (DEFINE (lIST (CAR l»») 00190 

-----------------------------------------------------------------------------------------~---------
(T (R E T U R.N NIL») 0 0 2 0 0 
») ) FEXPR) DEfIr\E «( 00210 
(PRINTOEF (lJH'H3CA (E) (PROG (I JUNIT IUNITL) 00220 

__ t ~ ~ J_q _ ! _ J _ t ______________________________________________________________________________ Q Q 2 3_0 __ 
(SETQ IUNIT (QUCTE $!$ $» 00240 

__ t~~J_q_!~~_ll~_)_l ________________________________________________________________________ QQzsn __ 
(PRINI JUNIT) 00260 
(SUPERPRI~T E) 00270 
(RETURN NIL) 00280 

__ !11 _______________________________________________________________________________________ Q029n __ 
00300 

__ t~~y_~~P~J_~l_Jt_~~epp __ tfJ __ l~C~P __________________ ______________________________________ QQ31D __ 
(ATCfJ. E) (PRINI E» - 00320 
(T (PRCG (EP M) 003~O 

(SETe EP E) 00340 
__ te~J_~l_~P_~~l ______________________________________ ______________________________________ Q035D_~ 

A (CeND' 00360 
__ t!f._EJ1~f;~ __ l~~B __ f;.e 1_ JJ~_~gJ_E __ l~~JJ __ 013_ .c_Q~O_ P_LUS_ .J_lMES __ lE _ SELECT _ LI.SJ _ PJiOG2 ___ 0.0..0.003:1..0._ 

MAX ~IN») 00000375 
(ee PL}) 00380 
«EQ (CAAR EP) (QU[TE LAMBCA» {GO PL» 00390 

__ ! J != _~ _ ! ~ P ~ __ r; P J __ l ~ V P J_ ~ _ P B _OJi t 1_ JJi Q _ P PJ_ t J ______________________________________________ Q 0 ~ .o_Q _ 
(SUPERPRI~T (CAR EP» 00410 

__ ~~~J_q_~P __ l~~~ __ ~elJ ______________________ ~ ______________________________________________ QQ~20 __ 
(CeND (( ~l.;ll EP) {RETURN (PRINI RPAR») 00430 
(CATC~ EP) (GG PO)) 00440 
(PRINl BLANK) 00450 

__ t G ~ _ A t ______________________ ~ ____________________________ :.. _______________________________ 0 Q 4 bn _ 
PK (SETQ I (SUBl I» 00470 

__ ~~ ___ l~8J~_l_el~_~~1 ______________________________________________________________________ Q04Bll_ 
(PRINI PERIOe) 00490 
(PRINl BLANK) nn~nn 

(PRINI EP) 00510 
__ t ~ ~ J _UJ~. ~ _ J Y_ ~ I ~ J __ f3. e ~ B J_ t __________________________ -______________________________________ -'lQ 5 2!L _ 

Pl (SETC I (ACel I» 00530 



---rSCplr~pRl~lr-1tA-K-EP1-r-----------------------------------------------------------------66540--

p~ OOS5G ---r S E T1; -E p- -rc C R - FfT r --- -- - ----- --- - --- ------------------------ -- - --- ------ ------,- ----- --- -6"65 "61f -
) 00570 
{LUNC ({~LLl c~) (~L tJJ)) 00580 
«(ATCM EP) (GC PK» 00590 

---r-----------------------------------------------------------------------------------------a060o--
(ENCLINE) 00610 

---rSCp1l{PR1~1I-1t~l<-EP1-r-----------------------------------------------------------------60620--

(GC P~) 00630 
P J (~tT{J T ( SUB 1 I» 0 0 6 4 0 
(RETURN (PRI~1 RPAR» 00650 

---~p-l"PRr~ll-CAR-lrVr J - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -- - - - - - - -- - - - - -- ---- -- - - -- -- -,- - - - -0-0660--
(SETQ EP (CeR EP» 00670 

- - -rSf T"C- -r -1 "A-C-[) I -l-rr ----------------------------------------------------------------------60680--
((eNC (~UlL EP) (GC PJ» 00690 
({ATC~ EP) (GO PK») 00700 
(PRINI BlA~K) 00710 

---rSUPE-KPRl~T--rCAR--EP1-f----------------------------------------------------------------0-0720--

PY (SETe EP (CeR EP» 00730 
---fccNC--rT~u-[[-EP-f-{Gc--pJll-------------------------------------------------------------60740--

«ATOM EP) (GC PK}» 00750 
(ENCLI~E) 00760 
(COf\C «(ATCM (CAR EP» (GO PZ») 00770 

---fp R 1 Wf - I Uf'rrf J - -CPR I f.(l- -r 0 f,tI-r f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -C-0780- -
PX (SETQ I (PLUS I 2» 00790 

---rSOpE:RPRIN-f-rCA-R-EP)-f-----------------------------------------------------------------00800--
(SETe; I (PLUS I -2» 00810 
(GC PY) 00820 
PZ (PRlt\l (CAR EP» 00830 

---[SETC--M-l-p-COs- -iUNI ll- -fO~fff[ -l~ffNOS- -ClENG-fH - -- -- ---- ---- - - ------ -- --- - ------ -- -- - - -608';0--
(UNPACK (CAR (GET ( CAR EP) (QUCTE PNAfJE»» »» 00850 

---fA-ls-EfC--~-(sDB-f-Ml)-------------------------------------------------------------------66860--

(PRINl BlA~K) 00870 
(CONe «NOT (OR (ZERCP Ml (f'lINUSP M») (GO All») 00880 
(SETQ EP (CDR EP» 00890 

---fcGNo--«K-u([-EP-r-ctc--pJl1-------------------------------------------------------------60900--
((ATCM EP) (GO PK» . 00910 ----------------------------------------------------------------------------------------------------(ATet-' (CAR EP» (GC PZ») 00920 
(GC PX) 00930 
) ) ) ) , 00940 

___ (_ ~~~!__I_~~ __ (_l_t:~ ~p P __ ! 1 __ (_~~ 9S' __ ~ ~ 1 ________ ~ ____________________________ ~ ___________________ O_Q~?.9 __ 
(SETQ J I) 00960 

. __ ~!~~Y_~!l __________________________________________ _______________ ~ _______________________ QQ2]9 __ 
A (CGND ((ZEROP J) (RETURN NIL» 00980 
«~INUSP J) (ERROR Il» 00990 
(PRINI IU~IT) 010CO 

. __ ~~~J_~_~_J~_~~!_}_~~ ______________________________________________________________________ QtQ!9 __ 
(GO A) ») _' 01020 . __ ~! ________________________________________________________________________________________ QtQ~9_ 
STep »»»») »»»»») )))))) 0 1 0 4 0 
•• ~ATHREAC THERE IS A STA~FCRO A I ~EMO ABOUT THIS 

TEST ~ATrREAD 

~--------------------------------------------------------------------------------------------------CEflNE « 

,------~--------------------------------------------------------------------------------------------
{~ATHREAC (LAfJBCA () (PROG () 

(STARTREAO) 
(ClEARBl.;FF) 

, __ '=-~Q!< _____ Jj:JJ.~Q_J_l~Q_j:_LJ~ ~ tlt~ _kP lt~ t_J !l_Q _ ~J ItR_Il_ JJ __________________________________________ . 
(~CVANCE) , 

,---------------------------------------------------------------------------------------------------



----.. ---------CC[ -["[-(K)--- - - - - - -- -- -------------------------------------------------------------

S TAR T ( RET li R N (G R C l; P (L 1ST (L 1ST (I N P LT) 1 1 (I i\ ?_~ I ) _ J)}~? !J}) __ 1 J ___________________ _ -----------------11-[----------------------------------------- -

--(GR ) (PRCG (X Y Z) 
(SETe; x (GET H (eUCTE PREFIX) » 

---fSET-C-Y-'-GEi-s--[QUl-ff-PR-f-))---------------------------------------------------------------
(SETe l (GeT (C~AR U) (QUOTE Pl) » - - - - - - - - - - - - -( -[ eND - -( f N ire c- x 1--f G C - -( N D ) ,- - - - - - - -- -------- --- - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - --

(lEe x (CUOTE YES» ~{~R~E~T~U~R~N ______________________________________________________ ~ 
(GRCUP (C[~C «EQ ~ (eUCTE PLUS)} U) 

(T (CCNS (LIST r) U) » S (INPuT) )! _______________________________________ _ 
- - - - - - - - - - - - -C P f~ j f\ -f - f [ I-s-f - ( Q lTo f E - -(N" peT "E-R-R 6 R -( )" -~ ) -) - --

(RETURT\ (GRCLP (NCCNC U (LIST f\IL}) S (I~PUT) » 
---fNC------(-CLND--ffNCT--f~ul-L-~»--fG(--OK)})--------------------------------------------------

(FRI~T (LIST (QUOTE INPUTERRCR2) 5» 
(RETURN (GRCLP NCCNC U (LIST NIL» ~ (I~PUT) » 

OK (RETURN {CCr\C ________________________________________ _ 
- -- (" (EC- -S - ("c-Cci E- -l-PAR -,-,- -(GR-{U P - -(CCNS- -(C Is"T- -5) -L-)--H (C; UOTE COMMA) » 

(lGREATERP Y Z) (GReLP (COt\S (LIST S H) U) (P,PLT) (INPUT) » 
---,(i-fs sp- -Y-i) --(GROU-P- - (c c-i-u) - -(-N"CONC- -(CAR -U)--C-CiST--P-),--S-'-'- ----- -- -- -- ------------ --- -- --

«ZEROP Y) {COt\C ((t\LlL (CeR U») H) 
'tf\LLL (CADR U» (ERReR H» 
(T (GRCUP (CDR U) ________________________________________ _ 

-------------(CCNC--{{EQ--{CAR--H)-(Q-UCTE--CO~MA-,_)-(C-CR rJ) (T H» (INPUT) » » 
___ iT _J_~I3.~ !J1' __ ~ (:P!'L~ _! ~ _c_~~ ~ _ -'_~~~_lJJ __ ! ~J_S_ T _ tUJ __ ! (:J:J< __ l.:: 1 J __ t! t.J'p_UJ~! _ JJ}~.~~JJ __ 1 J ______________ _ 

» ») 

(INPUT (L~~8CA ( ) (PRCG {Xl 
___ t:.~ _______ J_~~~!= _ _'_l~JJ_~~ _~.!J~~t~~J __ ! §It J=.I;JJJ ______________________________ - --- - _ - - - - ___ - ____ _ 

«(DIGIT CCRerAR) (GO DIG») 
____________ J _ ~ ~ I ~ __ ~ _ ! § J_ T __ ~ !) ~_~fi ~ [{ __ t q V 9 J _ E __ ~ ~ J_l c;. tl J __ t t ___________ ~ ___________ - ____ -___________ _ 

(C(NO ((EQ X (QUOTE BLANK» (GO IG» 
( (EQ X (,UOT 
«Ee x (QUOTE DIfFERENCE» (GO SUB») 

____________________ lt~~~_~_~J __ lGC_J_~~lJ) ______________________________________________________ ~-
(ADVANCE) 

____________ J_~~!y~_~_~J __________________________________________________________________________ _ 
LET (PACK CURC~AR) 

(CCNC ( (CR LITER (ADVANCE» 
(RETURN (If\TERN (MKNAM») 

2 - - - Q! ~- - - - - - J_~~ ~t< __ ~tdf3 ~.hA.~ 1_ - - - __ - - - - ___ - - - ________________ - - - - - - - - - - - - - - - - - 7" - - - - - - - - - - - - - - _ - - __ _ 

. (C(ND ((eR (CIGIT (ADVANCE)' 
il - - - - - - - - - - - - - - - - - - - - - - - - - _l~ ~- S;_lJ.~ Ct1.A.~ _ e l=.R_lQQ J _____________ - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - --

(EG; CURCl-lAR (QUOTE E)l) (fO OIG))) 
lo ____________________ ~{~R~E~T~U~R~N~{~N~U~~~O~B~----------------__ --------------------_____ ----_____ ----------------________________________ ~ 

IG (ADVANCE) 
9 - - - - - - - - - - - - -{-G. Q - P p_ t - - - - - - - - - - - __ - - - - ___ - - ________________ - - - - - - - - - - - - - - - - ..: - - - - - - - - - - - - - - - - - - - - - -

CASTeR {eeND (EQ (,oCVANCEl STAR) (GO POLLUX) ) 
8 --- _________ JJ~.EIyBJ'!. _1~1LQIE_ J_IJ~E.sJ __ l _________________________ - - ____ - -- ___ -- -- - - - - - --- -- - ------

PCllUX (ADVANCE) 

7 ______________ ~~~R~N~~~~~~L_L_ ______________________ ~------------------------------------------------------~ 
sue (CSETC CURChAR (QUCTE ~INUS) ) 

~ 6 - - - - - _______ J_~~ I Y lU~. _ ! QJJ_Q 1 E _ .PJ-Jl S J _ J ________________________________________________ - - - - - - - - - - - -
ERR (ERRCRl) _ 

B ~ - - - - - - - - - - - J_G.C _ ]y_) ___________________________ .= _________________________________________________ _ 
• » ») 

• . " .... 7-:;--" - - ... - ...... - . -- - - .. - - - - - - - - - - - - - - - - - - _____________________________________________________ - - - - - -



'" - - - _A,_ - - - - - - - - - - r $ ELf{ $ - "21--,,/\ R 1- -r ! :1 1- -f - B L -A-j\ K 11- -S-~ 1 rCl-T r -----------------------------------------

- -C E Fl-rST -1- - r r PluS - 3t-r - r CTFFE R Il'feE -~ -c-r -I ~-rNO s - -s-o" r -lTfP. E s- -60 1- - - - - - - - - - - - - - - - - - - - - - - - - - --
(CUCTIE~T 7C) (EXPT 9C) (EQUAL 20) (CO~~A 10) 
\L,;Uj 11\,.;) lLPAK OJ {KPAK VI J PLJ .. 

-l}EFl TST-l- -r fPLUS -3tl- - r CTFFERENCE -ltlJT -l fJTNOS- 4-crr -lTfMES- -60 1-- - - - - - - - - -- - -- - - ---- - -~ ---
(QUCTIEt\T 80) (EXPT 1CO) (EQUAL 2C) (COtJMA 10) 

- -- --- - - -- - - - - -rCUT-r2tl- - r[ P-Al< -01- -[RP"A"R- -C J -1- -PR 1- - - - -- - --- - -- -- -- -- - -"'" - - - -- -- -- ------ ----- ---

CEF[ISI ( (PLGS 'YeS) (CIFFERENCE No) (r-'INuS YES) (TI~ES NO) 
(QUCTIEr\T NO) (EXPT NC) (EQUAL NO) (COtl~A NO) 

-------- - - - - - - - [COT -NT1- -[[Pl11f -YES1- -rRP"Alf -Nr]l-'- -P Rrrrxl- ---------- --- --- ------- ------- ----- ---
fJATHREAC ( ) 

-~~TA~l:AC-l--f-----------------------------------------------------------------------------------

PlATHREAC ( ) 
tJATHI<EAC ( ) 
fJATHREAC ( ) 

-)rATA~-EAD-l--f-----------------------------------------------------------------------------------

STep ») ») ») ») I 

--r4~Ll----------------------------------------------- ---------------------------------------------

(A + 4E2 + 4.2E3) 
(A+f(.23 + 23.» 
(A + * (B+C) + F(.23 

- - - - - - - - - - - - - - - - - - - - -.. -, y - --+ - '5-.-(; : =; ., -) -)- - - - - - - - - - - - - - - - - - - - - - - - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(A + B C (X, tV, (Z .. 1.2 E 6 E 7 ) ) ) 

·--r3~3-.-3E3 1:"3- -i .i"i-*--F)--- - - - - -- - - - - - - - - -- - -- - - - -- - - - - - -- - -- - - - - ------ ----- - --- -- - - - - - - - - -- --- - ----

FIN ENe CF LISP RUN 
•• SAUNCERS REACABLE 7090 LISP 1.5 PUNCH UP OF THE CCMPILER 

TEST TRACE COMPILER TEST 
--cf·Fl1(E-Il--~------------------------------------------------------------------------------------

--[fRA"t-fs ET--[C A ~-B-CA -11-'- -"( t1fA"c SQ- -C-"( F1TNCTIC-N" -IR "A-cs s -; -fff ------- ----- ------ --- -- -ARy-io030-- l 

ARYT0040 ' 
(U~TRACESET (lA~BOA (ll (TRACSQ L (FUNCTIC~ TRACSU»» ARYT0050 

ARYT0060 
--ffRAC-Se -11-iME C-A- - ([--F-r\") -l,f..fAP CCJ\J- - -[- -(-Fe Nc-ffoN - -(-C AMBo-A" - i J -)-- f PRCrG" -, A") - - -- - - - --ARY 10010--

(SETQ A (PROP (CAR J) (QUOTE EXPR) (FUNCTION (lAMBDA () (PROG2 (PRINT -', 
--fccf·fs- - (CA1f-J" --CCUOTE-- f j 5- -r{ci- "E-xP R - IfE-F" I NE-D-f), -)- -N i [-)-ff ),- - --- -- - - - - - - - - -- - - - - -A Ry-ioo 90- -

(CeNOI (t\UlL A) (RETURN NIL») ARYTOIOO 
(SETC A (CACCAR A» 

__ ~~Q~P __ ~!~ .9} __ ! ~ 9 __ ~~!,~~ _A.. 1 _ -'_~~Q! E __ ~~9~J_t 1_ J_~~ I~~_NJ .. s:~.9S;_~_!.P~)J'~!_ -'_~Q~'?JJ;.~8_ ~J ___________ _ 
(QUOTE (IS NGT A PRCGRAM»» NIL) ») ARYT0130 
(SETe A (eeR A)l ARYT0140 

--fEs"T- - - f s"E-fc - "/l--CCCR- -A-f) - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - --- --- ---- - ------- ---- - - - --- --A Ry-io1 50--
(CeNO ((J\UlL A) (RETLRN {LIST (CAR J ).)) ARYT0160 

«EQ (CAAR A) (eUOTE SETQ» (FN A» ) . 
(GC TEST) ») »). ARYT0190 -----------------------------------------------------------------------------------.----------------
(TRACSS (LAMBDA (L) (RPLACC L (~CONC {LIST ARVT0210 

--fcuclfE-'PR-iNT--BCA~K)-)-------~-----------------------------------------------------ARY-i0220--

(LIST (QUCTE PRINT)(lIST (eUOTE QUOTE) (LIST (CAOAR L) ECSIGN») 
(LIST (QUOTE PRINT) (CADAR l» ) (COR L»») ARYT0240 

---------------------------------------------------------------------------------------------------~TRACSU (LA~BDA (ll (RPLACD l (CCCDDR L»)) ARYT0260 

{LENGTH(LIl~BCA (tI) (PRCG (N) (SEIQ N 0) 
~A~(~C=C~N~D~(~(~N~U~L~L~~~)_·~(~R~E~T~U~R~N~N~)~)~)~(~S~E~T~Q~N~{A~O~D~l_N~l~)~)~(S~E~T~Q~M~i_(wC~D~R~M~)w)~ _________________________ i 

(GC A) ») 

---------------------------------------------------------------------------------------------------(REVERSE (LAt'BCA (X) {PROG (V) 

, 




