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(PRETTYCOMPRINT XEVALCOMS)

(RPA0G XEVALCOMS ((FNS # XEVALFNS)

(BLOCKS (XEVALBLOCK SIMP\ASSIGN SIMP\R\ACCESS ALPHA AND\TO\ARGALIST APPLY\STATE APPLY\F\OF\X
ARGALISTATO\AND ARGA\LIST\TONOP BIND\ARGS CONSTANT\TERM CONSTANT\FACTORS
CONSTANTAHULT\FACTORS DEF INE\FUNC DEFINED? DISTRIBUTE DOMAIN DO\NARY\OP DO\POWER
EQUAL\QUANTIFIED UNTON#XEV EVENP FUNC\BODY FORMAL\PARMS IN\SET? SIMP\ALL
SIMP\ANSET SIMPAR\SUB SIMP\GIFF SIMP\DIV SIMP\EQ SIMP\EQUIVALENT SIMP\USER\FUNC
SIMPNGE SIMPAGT SIMPAINP SINPALE SINMPALT SIMP\MOD SIMP\NE SIMP\NEG SIMP\NEG\LIST
SIMPANEG\MULT SIMPANOT SIHPANOTALIST SIMP\POMER SIMP\SOME SIMP\SWAP N\ADD N\AND
NARYAX NEG\MAX NEG\MULT NEGATERM NANAX NAMIN N\MULT N\OR ORDERED\INSERT ORDERING
PRINT\PROVED REMOVE#XEV PRINT\REWRITE SET\DEFINITION SORTAXEV SUPER\PUT\IN
UNMATCHED\YS X\ADDO\N X\ALPHA X\AND\N XEVAL XEVAL2 X\IF X\IMP X\MAXAN X\MINAN
X\HULTAN X\GRDERED\NEINGER? X\OR\N XEVAL\TURN\OFF XEVAL\TURN\ON COMMONFACTORS
FACTORIZE FOUNDIN GETFRCTORS GETMRXCONSTS GETNEGPWR GETNUMDEN ISINT MKINV MKPHRL
MKQUOT NUFERICAL RENAFACT RENAFACTFROMLIST REMFROMALL REMORMULT REMOVEFACTORS
(BLEAPPLYFNS SIMP\ASSIGN SIIPAALL SIMP\A\GET SIMPAR\ACCESS SIMP\A\SUB SIMP\DIFF

SIMP\DIV SINP\EQ SIMP\EQUIVALENT SIMP\GE SIMP\GT SIMP\LE SIMP\LT
SINPAMOD SIMP\NE SIMP\NEG SIMP\NOT SIMP\POWER SIMP\SOME SIMP\SHAP
N\RDD NARND NAFAX NAMIN NAMULT N\OR X\ADDAN X\AND\N X\IF X\IMP
X\MAXAN X\MINAN XAMULTAN X\OR\N MKINV MKQUOT)
(GLOBALVARS CONTEXT RULETR STATE UFUNS UNDEFINED XEVALTRRCESET)
(ENTRIES XEVAL XEVAL\TURN\OFF XEVAL\TURN\ON SET\DEFINITION SIMP\NEG NEG\TERH
GETNUMDEN ISINT)
(NOLINFENS . T)))
(DECLARE: DOEVALECOMPILE (PROP MACRO NULLASET? SINP\PRIR SIMP\PREF CONSTANT? MKLISTPREF))
(DECLARE: DONTEVALELOAD DOEVALECOMPILE DONTCGPY CONPILERVARS (RUDVARS (NLAMA)
(NLAML)
(LAMA SIMP\PREF))

. (RPA00 X EVALFNS (ALPHA AND\TONARGALIST APPLY'\F\OF\X APPLY\STATE ARG\LIST\TO\AND ARG\LIST\TONOP BIND\ARGS
‘“ : COMMONFACTORS CONSTANT? CONSTANTAFRCTORS CONSTANTAMULT\FACTORS CONSTANT\TERM DEFINED?
. * DEFINE\FUNC DISTRIRUTE DOMAIN DO\NARY\OP DO\POMER EQUAL\QUANTIFIED EVENP FACTORIZE
L~ FORMAL\PRARNS FOUNDIN FUNC\BODY GETFACTORS GETHAXCONSTS GETNEGPHR GETNUMDEN IN\SET?
ISINT MEINV HELISTPREF MEPURL MPGUOT NARY\X NEG\MAX NEG\MULT NEG\TERM NULL\SET?
3 . NUHERICAL N\ADD N\AND N\NAX N\MIt N\HULT N\OR ORDERED\INSERT ORDERING PRINT\PROVED
g PRINTAREURITE RENAFACT REMAFACTFRONLIST RENFROMALL REMORMULT REMOVE#XEV REMOVEFACTORS
SET\DEFINITION SINPAALL SHIP\NSSIGN SINP\A\SET SIMP\R\SUB SIMP\DIFF SIMP\DIV SIMP\EQ
SINPAEQUIVALENT SINPAGE STHPA\GT SINP\INP SINPALE SIMP\LT SIMP\MOD SIMPANE SIMP\NEG
SIMPANEGALIST SIMPANEG\MULT 51HP\HOT SINPANOTALIST SIMP\PRIR SIMP\POWER SIMP\PREF
SINPAR\ACCESS SIMPASONE SIMPAGUNF SINP\USER\FUNC SORT#XEV SUPER\PUT\IN UNIONAXEV
UNMATCHED\YS XEVAL XEVAL2 XCYAL\TURN\OFF XEVAL\TURN\ON X\RDD\N X\ALPHA X\AND\N X\IF
XAIMP XAHAXAN X\MINAN X\HULTAN X\ORDERED\MENBER? X\OR\N))

(DEF INEQ
1
(ALPHA
(LANBDR (F X Y) (+ If F I8 defined at X, then sets F
. (X) 10 Y. Returns the new F)
G FeNIL :
then NIL
elseif (EQUAL F:liMEML X)
then <(SIMP\PAIR x ¥) 1 Fusl>
elseil (ORDIRING x FilnenD
then F
else <Fi1 1(ALPHA Fusl x v
»))
\ 2
(AND\TO\ARG\LIST

“ (LANBDA  (PREF IX) ‘ _ (» Change the expression to a list of







S
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(il (NLISTP PREFIX)
then «PREFIX>
elseif PRCFIX:OPR=ANDOP
then PREFIX:ARGS
else <PREFIX>))

(APPL\’\F\OF\.\'
(LANBRDA (F X)
Gf ONULLASET? £

then UNDEF INED

elseil (CounL FiLsMEML X)
then Fil:nen2

elseif (ORDERING x FilinEnD
then UNDEF INED

clse (APPLY\F\OF\X Fi:1 x1)

(APPLY\STATE
(LAMRDA (5 X)
Gl (DEFINED? s x)
then (APPLY\F\OF\X s x)
else X))

(ARG\LIST\TO\AND
[LANRDA (AL) :

Gl AL=NIL
then TRUE
elseil AL 1.NIL
then AL: )
- else (MKLISTPRIF anpop L))

(ARG\LIST\TO\OP
(LAMBDA (AL OPA TOSSVALUE)

Gf ALeNIL
then TOSSVALUE
elseif AL 1aNIL
then AL:1
else (MKLISTPRIEF opa ALY

(BIND\ARGS
(LANBDA (STATE2 FARGS ACTARGS)

(i FARGS=NIL
then STATER _
else (NNALPHA (BIND\ARGS STATE2 FARGS 111 ACTARGS::1)
FARGS11 ACTARGS:1])

(COMMONFACTORS
(LANBDA (LX LY)

Gf LXNIL or LYsNIL
then NIL

Page 3.1

arguments)

3
(» Returns F (X))

4
(= apply state S to element X)

5

(» Convert the arg list AL to a prefix expr
with the AND operator)-

6

(» Convert the arg list AL to a prefix expr
with any n-ary op OPA)

(» Returns a new state with actual args bound
to formal ar3s)

(» Makes a list of factors common to factor
listLX and LY)







. . else (PROG (GONE FACTORS)
(GONE- (REMAFACTFROMLIST Lx LY 1)
(f cone ‘ :
then RETURN <LYil H(COMMONEFACTORS GONE LY:: 1)
»))
\ Gif (NLISTP LY:1) or ~(EQUAL LY:1:0PR PIROP)

( then (RETURN (COMMONIEFACTORS LX LY:: D))
./ : (FACTORSNIL)
' (GONE+T)
e (while GONE do (PROGN GO'NE-(R FEMAFACTFROMLIST LX LY:1:ARG1)
(if GONE
then (PROGN LX«GONE
FACTORS« <LY:11ARG1 | FACTORS>]
(RETURN < ! FACTORS | (COMMONFACTORS LX LY::1)
>})
9
(CONSTANT? )
(LANBOR (A) (» Returns T if A is & constant)
tif (NUMBERP R) or A«NEGINF or RePOSINF or R=TRUC or A=FALSE])
10
(CONSTANT\FACTORS :
(LANRDA (X) (» Returns a list WITH the NUMERICAL factor
ol X first, remaining factors second)
(il (NUMBERP X)
then <X 1>
elseif (NLISTP X)
then <1 %>
elseil X:0PR-NEGOP
then <(- D
X:ARG]>»
elseif X:0PR=HULTOP
then (CONSTANTA\MULT\FACTORS 1 NIL X:ARGS)
K ) clseil X10PR=INVOP and (NUMBERP XiARG1)
— ~then <X 1>
else <1 X>))
N
11
(CONS'I‘ANT\MULT\FACTORS ° :
(LANBOAR (K HLX TLX) (» Multiply the const from each factor and
' . place in front of expr)
Gl TLX=NIL _
then «if HLX=NIL
then <K 1>
elseif HLX:il=NTL
then < HLX:tl>
else <« (MKLISTPREF HULTOP (REVERSE HLX))
>)
else (PROG (X)
(XeTLX1 1)
(RETURN (if (NUMIERIGAL %)
then (CONSTANT\MULT\FACTORS (DO\NARY\OP MULTOP K X)
L) HLX TLX::l)
elseif (NEGVTERM
then (CONSTANT\MULT\FACTORS (SIMP\NEG ©»
<(SIMP\NEG %) | HLX> TLX1:1)
else (CONSTANT\MULT\FACTORS K <X | HLX> TLX111))
12
(CONSTANT\TERM
i \) (LAMBDA (LX) (v Finds & numecric term in sorted list LX if

R

. : one exists, else NIL)
Gf LXaNIL
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. then NIL
elscif (NUMERICAL ux:1)
then Lx:1
clse (CONSTANT\TERM tx::10)

13

(DEFINED?
(LAMRDA (F X) (w Return T if function F Is defined? at X) -
Gf FaNIL

then NIL

elseif (EQUAL X FiliMEND)
then 7

elseif (ORDERING x Fiiinenn
then NIL .

clse (DEFINFD? Fig1 x))

14

(DEFINE\FUNC
(LAHBDR " (F PARS BODY) (= DEFINE\FUNC defines the function F by
putting it into UFUNS)
UFUNS-(X\ALPHA uruns £ (SIMP\PAIR PARs pooY1)

15

(DISTRIBUTE
(LAMRDA (OPCODE X TERMS)

(e For aach term in TERMS, apply the OPCODE 10 3% and the term. Only works I OPCODE is defined n-ary.)

T Gif TERNS .
( ) . then <(DO\NARY\OP opcooe x Terns: 1 1(DISTRIBUTE OPCODE X TERMS::1)
- >))

16

(DOMAIN
(LAMBDA_ (F)

(= Reaturn the domain (an ordered sa) of the ienction 1. Sinee the function I3 ordered on first members, they:
enn b picked up in sequence o pet the ordercd sot that is the domain.) )

{13
then <F:1imenl 1 (DOMAIN Fiil)
>))

17

(DO\NARY\OP
[LAMBDA (OPCODE X Y) ' (+ R.Bates "14-Dec-79 14:437)

(= Applics OPCODL 1o the alrendy XEVAT Glarps X and Y. Use this proc instead of NNADD, N\AND, N\MAX, N\MIN,
NAMIT 1, or N\OR.)

Gf (NLISTP X) or ~(EQUAL X:0PR OPCODE)
then Gf (NLISTP Y) or ~(EQUAL Y:0PR OPCODE)
then (PROG (NEGFCN 2 (MKFCN (GETP OPCODE 'NARYS)))
© (il MEFCNaNIL
then (PRINTLINES OPCODE "not defined as N-ary op ##s#x"))
(NEGFCN«MKFCN:3)
, : (HKFCN&MKFCN1 1)
S - (2 (BLKAPPLY MKFCN <X Y (BLERPPLY NEGFCN <X>)

>))

P
.







Gf (NLISTP 2) or ~(EQUAL Z:0PR OPCODE) or (ORDERING 2:RRG1 21RRG2)
then (RETURN 2) '
else (RETURN (SIMP\PRII 2:0PR Z:RARG2 21ARGL)
else (SUPER\PUT\IN <X> YiRRGS OPCOLE))

elseif (NLISTP Y) or ~(EQUAL YiOPR OPCODE)

then (SUPFR\PUT\IN <¥> X:ARGS OPCODE)
elscif (FLENGTH X) gt (FLENGTH Y)

then (SUPER\PUT\IN Y:iARGS XtARGS OPCODE)
else (SUPIKR\PUT\IN X:RRGS Y:RRGS OPCODE])

18
(DO\POWER

[LANBDA (X V) (+ Multiply X by itself Y-1 times.
NUMBERP Y must be T and Y must be
non-nepative.)

Gf (NUMBERP X)
then (if x=0 and v=0
then (SIMP\PRIEF PHroP X V)
elseif v=0
then 1
else dor J from 1 to ¥ by 1 bind z-1 do 2e2sx finally (RETURN 2)))
elseif (ILEQ ¥ O
then (SIMP\PRIEF purop X v)
elseif Y=l
then x .
else (DO\NARY\OP nuLtor x (DO\POWER X v-1)) ' :

19
(EQUAL\QUANTIFIED

(LANRDA (X Y) (» Arc X, Y equivalent expressions except for
the quantified variables?)
G (WLISTP X) or (NLISTP V)
then (EQUAL X V)

clseif (EQuUAL X:0PR Y:0PR)

" then (if X:10PR«ALLOP or X:0PR=SOMEQP
then (FQUAL\QUANTIFIEI) X:ARG2 (5UBST X:ARGL YiARGL Y:ARG2))
else (FQUAL\QUANTIFIFD X1ed Y115

. ] . . * . : 20

(EVENP
(LAHRDA (X) (» Is X (must he NUUMBERP) even)

(IREMRINDER X 2)#0)) .

21

(FACTORIZE
[LANRDA (X) ‘
(PROG (OIVISOR FACTORS) (» Return a list of ALL FACTORS of the number
B ' X)
(X« (ARS X))
Gf x It 2
then (RETURN NIL))
(FACTORS-NIL)
(while (RENAINDER X 2)=0 do (PROGN X«X/2
FACTOR3~ <2 | FACTORS>))
(DIVISOR-3)
(while (ILEQ DIVISOR:DIVISOR X) do (if (FENN;EDER X DIVISOR)=8
: then (PROGN X«X/DIVISOR
FACTORS~ <DIVISOR | FACTORS>)
else DIVISOR<DIVISOR+2)) :
(RETURN (if Xui
then FACTORS
else <X | FACTORS>))




.

~_

N
\

N,
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22

(FORMAL\PARMS

_— ELANBOA (F) (+ Returns the formal param list of func F,
< ) with all param descriptors)
- Gf (DEFINED? Uruns F)
then (APPLY\F\OF\X UFUNS F)snEn1))
L .

23
(FOUNDIN

ELAMBDR (X EXP) . (= Makces §ist of occurrences in EXP of atom X
uscd as an OPERATOR) -

(il (NLISTP EXP)
then NIL
else (PROG (FOUND)
(if EXP:1OPR=X
then FOUND« <EXP>
else FOUNDSNIL)

(EXP«EXP1ARGS)
(while €XP do (PROGN FOUNDe < 1(FOUINDIN X EXP:11) | FOUND> EXP+EXP331))
(RETURN FOUND))

24

(FUNC\BODY
[LANRDA (F) (» Returns the body of the function F)
GE C(DEFINTD? uruns F)
then (APPLY\F\OF\X UFUNS F):MEN2))

25

N (GETFACTORS
- fLatipoA (x) (» Gets a list of factors
(except sums) in X)
~ Gf (NLISTP X)
then (if (NUNMRERP X)
then (FAGCTORIZE x)
else <X»)
elscif X:0PR=HULTOP
then (PROG (FRCTORS)
(FRCTORS&NIL)
(XeX:ARGS) -
(while X do (PROGN FRCTORS+ < ! (GITFACGTORS X:1) | FACTORS> XeX::1))
(RETURN FACTORS))
elseif X:0PR2PUROP
then (PROG (FACTORS PHRFACTORS)
(FACTORS« (G ISTIFAGTORS X:ARG1))
(PURFACTORS«NIL) . .
(while FACTORS do (PROGN PHRFACTORS« < (SIMP\PREF PHROP FACTORS:1 X:ARG2) ! PHRFACTORS>
FACTORS«FACTORS::1))
(RETURN PHRFACTORS))
clscif X:0PR«RDDOP
then (PROG (FACTORS)
(XeX:RRGS)
(FACTORS« (GITIFAGTORS x:10)
(XeX:1l)
(while X do (PROGN FACTORS«(COMMONIFACTORS FacTorRs (GIETFACTORS x:1))
XeX1:1))

(RETURN FACTORS))
else <X>))

26

\,
\

-/ (GETMANCONSTS

_ (LAMRDA (LX)
~ . (PROG (FACTORS NFACTORS) : (+ Get NUMBERP constants in ALL ARGS of a MAX
or MIN ARG list LX)



\.

N/




(FACTORS = (GITFAGTORS (MKLISTPRIEF ntoor LX)))
(NFACTORS+NIL)
(while FACTORS do (PROGN (if (NUMBERP FACTORS:1)
then NFACTORS- <(RBS FACTORS:1) | NFRCTORS>)

PR FRCTORS+FACTORS: 11))
< ) (RETURN NFACTORS))
J '
- 4 27
(GETNEGPWR
(LANRDA (X)
(PROG (FACTORS NPFRCTORS CHFACTORS) (» Separates neg!\term powers
(WITH sign of power CHANGED) from other
FACTORS)

(FRCTORS« (G ITFACGTORS X))
(NPFRCTORS«NIL)
(CHFACTORS«NIL)
twhile FACTORS do (PROGN (if (LISTP FACTCRS:i) and FACTORS:1:0PR=PWROP and (NEG\TERM FACTORS:1:ARG2)
then (PROGN NPFACTORS~ <FACTORS:1 ! NPFACTORS> CHFACTORS«
<(SIMP\PRIF PuROP FACTORS:1:ARGL (SIMP\NEG FACTORS:1:RRG2))
I CHFACTORS>))
FACTORS+FACTORS::1))
(if NPFACTORS=NIL
then (RETURN <1 X»)
else (RETURN <(ARG\LIST\TO\OP (SOR'TaX 'V CHFACTORS) ‘
MULTOP 1) :

(REMOVEFACTORS x KpracToRS)
. »))
(RETURN NIL))
28
(GETNUMDEN
(LAMRDA (X)
N (PROG (FACTORS DENFACTORS TERM CHFACTORS) ( Returns list (numerator x,denominator X)
(\ / after making common denominator if necessary)
~ Gf oweiste x)
: then (RETURN <X 1))
N (if x:0PR=ADDOP
then FACTORS« (GICTFAGTORS (MK LIST?RIEF NULTOP X:ARGS))
clse FACTORS-(GIVTFACTORS x)
(DENFACTORS=NIL)
“(CHFACTORS«NIL)
(while FACTORS do (PROGN TERM-FACTORS: 1
(f «(LISTP TERM ] TERN:OPR=INVOP and ~(MEMBER TERM DENFACTORS)
then (PROGN DENFACTORSe <TERM | DENFRCTORS> CHFACTORSe
<TERH3ARGL | CHFACTORS>))
FACTORS~FACTORS: 1 1))
(if DENFACTORS=NIL
then (RETURN <X 15))
(CHFACTORS+ (ARG \LIST\TO\OP (SORT#X IV CHFACTORS)
HULTOP 1))
(RETURN < (REEMORMUL'T X DENFACTORS)
’ CHFRCTORS>))
29
(IN\SET?
(LANBDR (X Y) ' (« Returns logical value of
L "X Is an clement of Y.7)
(XNORDERED\MEMBER? x v1)
30
/ '3 (ISINT :
N (LANBDA (X) (» Returns T if expression X is'known to be

Integer, else NIL)
N—
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(= ALl variables ARE considered integer. Only inverae (which QUOTIENT simplifies to) and EXPT to a negative -
T opower rauen REAL (non=inteper)

() G FOUNDIN tnvop x)
- then NIL
‘ clse (PROG (WHEREFOUND NOTFOUND)
N~ (HHEREFOUND~ (FOUNDIN PHROP X))
(NOTFOUND-T)
(while NOTFOUND and WHEREFOUND dn (PROGN NOTFOUND«(if (SIMP\LE @ WHEREFOUND:.1:ARG2)=TRUE
then T
else NIL)

WHEREFOUND+HHEREFOUND::1))
(RETURN NOTFOUND))

31
(MKINV
[ILANBDA (X) (+» Simplify the inverse of an arithmetic
expression X)
Gl x-0
then (SIMP\PREF tavoer x0
elanif X«POSINF or X»NEGINF
then (SIMP\PREF 1nvor x)
elseif Xal or X«(- )
then X
elseif (NLISTP X)
then (SIMP\PREF 18voP X)
else (PROG (XNUMDEN XNP)
(XHUNDEN= (G IVTNUMDIEEN %)
tif ~(EQUAL XNUMDEN:EL2 1)
then (RETURN (DO\NARY\OP nuLToP xnuMDEN:EL2 (MKINY XNUMDEN:EL1)
NP (G ETNEGPWR X))
N Gf ~(EQuAL XNPIELL 1)
L) . then (RETURN (DO\NARY\OP 1iuLtop xnp:ELL (MKINY XNP:EL2)))
-/ clse (RETURN (SIMP\PRELF 1nvoe x))
(RETURN NIL))
\_‘_,
32
(MKLISTPREF .
(LAMBDR (XOP XARGLIST) (+ Define MKLISTPREF (op,arglist) = op %.
ARGLIST)
<XOP | XARGLIST>))
33
(MKPWRL _ ‘
(LANBOA (LX Y) (» Takes ALL items in list LX to power Y and
orders the results)
Gl LX=NIL
then NIL
else (ORDERED\INSERT (SIMP\POWIER X:1 v
(MKPWRIL LXss1 v1)
34
(MKQuUOT
. LAnpoA (X v) _ (v Simplify the QUOTIENT
(REAL division) of X and Y)
(MO\NARY\OP nuLtor x (MKINV v
/ ) : . ' 35
N )

_ (NARY\X
S~ [LANBDR- (LX OPNX)







C
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(= Nury's the top devel of 1X and all fems conpeeted 10 | by the operator OPNX. Docs not take as input or
produce as output the tnp fevel operator.)

tfor X in LX bind YeNIL do (if (NLISTP X) or ~(ZQUAL X:OPR OPNX)
then Ye <(XEVALZ X 1 Y> .
else Ye < HINARY\NX X:1ARGS OPNX) | Y>)

finally (RETURN Y))

36

(NEG\MAX
(LAMRDA (LX)

(+ Detcrmines Hn MAX (nr MIN or PLTIS) 18 conshdored NEGNTERM. Count the NEG\TERMs among the arguments to
darermine i they ontnumber non=NEGVTERMa, 11 te use ORDERING.)

¢for X in LX bind countee do Gf (NEG\TERM x)
then COUNT«(COUNT-1)
else COUNT«(COUNT+1Y)
finally (RETURN (if (MINUSP COUNT)

then T
elseil COUNT gt ©
then NIL
elscif (ORDERING Lx (SIMIANEG\LIST LX)
then NIL
else 1))
37
(NEG\MULT
wAnpbA (LX) (+ Returns T if any factor is NEG\TERM)
Gi Lx=NIL :
then NIL

elseif (NEG\TERM LxiD

then 7
else (NEG\MULT Lxasid)

. 38
(NEG\TERM
(LANBDA " (X)
(» Renins 1 HNFGINE, =NUMERIC, = = (V)" 7 (NFGNTERM) = 2)" " (... « (NEG\TERM) »...) /B,

S NLGNTERN T NUIMERIC =, more arps NEOVTE RN of + MAX, MIN.)

(il X-NEGINF

then 7

clseif (NUMBERP X)
then (HINUSP X)

elseif (NLISTP X)
then NIL

elscif X:0PRsNEGOP

“then T

elseif X:0PR-ADDOP orF X:OPR=HAXOP oF X:OPR=MINOP
then (NEG\MAX Xx1ARGS)

elseil X:0PR-NULTOP
then (NEG\MULT X:1ARGS)

elseil X:0PR=INVOP
then (NFG\TERM xiArG1)

elseif X:0PR=DIVOP
then (NEG\TERM x:ARGD

elseif X:10PR=PUROP and (NUMBERP X:ARG2)
then (NEG\TIRM XiARGD)

else NIL))




=
TN
—
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39

(NULL\SET?
[0 (LANBDA (X)
U/ XsNIL))

" 40
(NUMERICAL

(LAHRDR (X) (w Returns T if X is a number or an
cxpression of only numbers)
Gl NLISTP X)
then (NUMBERP X)
elseif (GCTPROP XxOPR 'EVFUN) «NIL
then NIL
else (PROG (NUMONLY)
(NUHONLY«T)
(X~X1ARGS)
(while NUMONLY and X do (PROGN HunoNLY~(NUMERICAL X:1)
XeXt11))
(RETURN NUMONLY))

41

(N\ADD ‘ '
(LANRDA (X Y NEGX) (= Simplify the SUM of two arguments)
Gf (LISTP x) and X:0PR=ADDGP or (LISTP Y) and Y:OPR=ADDOP
then (DO\NARY\OP aooop x v)
elseif (NUMBERP X) and (NUMBERP Y)
then Xy
elseif ve0
then x
o elseil x-0
() then v
/ ~elseif X=POSINF and Y«NCGINF or XsNEGINF anil Y=POSINF
then (SIMP\PRISF nooop x 1)
“ elseif x=POSINF or X«NEGINF
then x
elseil Y=POSINF or Ye=NEGINF
then v
elseif (EQuaL x v) @
then (DOA\NARY\OP nuLtopr 2 %0
elseil (EQUAL NEGX Y)
then 0 )
elseif (L15TP v) and Y:0PR=HAXOP
~ then (MKLISTPREF naxor (SORTeXEY (DISTRIBUTE ADDOP X Y:ARGS)))
elseif (LI157P v) and Y:0PR=nINOP
then (MKLISTPRIEF niNor (SORTeXEY (DISTRIBUTI ADDOP X Y:ARGS)))
elseif (LI1sTP X) and X:0PR=HAXOP
then (MKLISTPREF naxor (SORTeXIV (DISTRIBUTI ADDOP Y X:ARGS)))
elseil (wWI1sTP X) and X:0PR=HINOP A
then (MKLISTPREF iNoe (SORTaX 1V (DISTRIBUTFE, ADDOP Y X:ARGS)))
elseif (LISTP X0 and (X:0PR=HULTOP or X:0PR=1NVOF) or (LISTP Y) and (YxOPR:HULTOP or Y:0PR=INVOP)
then [PROG (XFACTORS YFACTORS XNUHDENW YNUNDEN RNUM)
(XFACTORS~ (CONSTANT\FACTORS x»
(YFACTORS« (CONSTANT\FACTORS )
(if (EQUAL XFACTORS:EL2 YFACTORS:ELZ) and ~(EQUAL XFACTORS:EL2 1)
|hcn (RETURN (DOANARY\OP nuetor (DO\NARY\OP ADDOP XFACTORS:EL1 YFACTORS:EL1)
XFACTORS:EL2)))
(XNUMDEN= (G IENTIMDIEN X0
CYNUHDEN= (G TN UMDIEN v
(if XNUNDEN:EL2=1 and YNUNDEN:ZI2=1
then (RETURN (SIMP\PREL nooee » vin)
(RNUH-CDO\NARY\OP naooor (DO\NARY\OP nuLTOP YNUMDEN:EL2 XNUMDEN:EL1)
RN : (MO\NARY\OP nuLTOP XNUMDEN:EL2 YNUMDEN:EL1)))
) (RETURN (if (NLISTP RNUM) or ~(EQUAL RNUM:OPR RDDOP)
then (MKQUOT ruun (DO\NARY\OP numw XNUMDEN:EL2 YNUMDEN:EL2))
else (SIMP\PRIEI aoaor x v
- clse (Sl\lP\PRl-P ADDOP x Y







(NVAND
[LAMADA (X Y NOTX)
o Gf (15T X) and X:0PR«ANDOP oF -(LISTP Y) and Y:0PR=ANDOP
( then (DO\NARY\OP aNoor x v)
S . elseil X=FALSE or YeFALSE
‘then FALSE
N clsrif "X« TRUE
then v
elseif YaTRUE
then X
elseit (FQUALNQUANTIFIED x v
then x
elseif (FQUAINQUANTIFIKD Notx v)
* fhen FALSE

42

(» Simplify logical and of two arguments)

clseif (L1STP ) and X:0PR=11POP and (KQUALNQUANTIFIKD X:ARGL )

then (DO\NARY\OP aNDOP Y X1ARG2)

elscif (LISTP ) and Y:0PR=11POP and (FQUALNQUANTIFIEID X Y:ARGD) B ' ‘

then (DO\NARY\OP aNDOP X Y:ARG2)
“else (SIMP\PRIEF anoop x v))

(N\MAX
[LANBDA (X Y NOTX)

Gf (LI1STP X) and X:0PR=MAXOP oF (LISTP Y) and Y:OPR=MAXOP
then (DO\NARY\OP Haxop x v)
else (PROG ((R (SIMP\LIE x vin)
(f R=TRUE

then (RETURN Y)

elseif R=FALSE
then (RETURN X)

else (RCTURN (SIMP\PREL tax0? x v1)

/ ™

./

\‘,

(N\MIN
(LQNRD!‘I (X Y NOTX)

GE (LISTP X) and X:0PR=MINOP or (LISTP Y) and Y:0PR=HINOP
then (DOA\NARY\OP Hinor X V)
else (PROG. ((R (SIMP\LIE x v)»)
(if R=TRUE

1 then (RETURN X)
' elseif R=FALSE

then (RETURN Y)

else (RETURN (SIMP\PREF Ming> x v

TONMULT
S OORDN (XY INVK)
GE (WISTP X) and X:0PR=MULTOP ur (LISTP Y) and Yi0PR=HULTOP
then (DOA\NARY\OP nuLtor x v)
. elseif (NUMBERP X) and (NUHBERP Y)
then Xay
i elseif (EQUAL INVX Y)
then o
clseif val
then x
R Blﬁﬂ” Xu}
VAR then v
_/ elscit (NEG\TERM %) and (NEG\TERM v
then (DO\NARY\OP nuLtor (SIMP\NIEG. x)
. " (SIMPANFEG -v»

43

(« Simplify the maximum of two expressions. .
NOTX is presently Ignored in N\MAX, so any
value will do.)

44

( Slmpllly the minimum of two expressions.
NOTX is presently ignored in N\MIN, so any
value will do.)

45

(+ Simplify PRODUICT of two arguments)




e

TN

RN




—

N
S
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elseif (NEG\TERM %
then (SIMPANEG (DO\NARY\OP nuetor (SIMPA\NEG x
‘ )

elseil (NEG\TFRM v
then (SIMPANEG (DO\NARY\OP muLtor x (SIMP\NEG v
clsnif X«POSINF and Y=POSINF
then POSINF _
elseil X=POSINF or Y=POSINF or X=NEGINF or Y=NEGINF
then (SIMP\PREF nuLtor x v)
elscif X=0 or Ye0 '
then o
elseif (LISTP X) and X:0PR=INVOP and (LISTP ¥) and Y:0PR=INVOP
then (MKINV (DO\NARY\OP HULTOP X:ARGL ¥:ARGL))
elscif ((NLISTP X) or X:0PR=RDDOP or X:0PR=P30P) and (LISTP Y) and Y:OPR=INVOP
then (PROG (FACTORS NEHX NEWY) : :
(FACTORS= (COMMONFACTORS (GITIACTORS %
(GETFACTORS YiRRGI))
(if FACTORS=NIL
then (RETURN (SIMP\PREF HuLtor X v)))
NEWXe (RIEMOVIEFAGTORS x FacTo33))
NEWYe CMKINY (REMOVEFACGTORS Y:ARGL FACTORS)))
(RETURN (DO\NARY\OP nuLtop neux HENY)))
elseif ((NLISTP Y) or Y:0PR<ADDOP or Y:OPRePWI0P) and (LISTP X) and X:0PR=INVOP
then (PROG (FACTORS NEWY NEWX) -
(FACTORS« (COMMONFACTORS (CETIACTORS v)
(GICTFACTORS X:AR61))
(if FACTORS:NIL
then RETURN (SIMP\PREF muLvor X )))
NEWY (REMOVIEFACGTORS v FAacT0R3))
(NEWX« CMKINY (REMOVIEFACGTORS X:ARGL FACTORS)))
‘ (RETURN (DO\NARY\OP HULTOP NEUX NEWY)))
elseif (L1sTP- X2 and X:0PR=RODOP
then (MRNLISTPRIEF aooor (SORTeXEY (DISTRIBUTE NULTOP Y X:ARGS)))
elseif (L1510 ) amd v:0PR=-RDNOP
then (MKLISTPREEF appor (SORTaXEN (DISTRIBUTE HULTOP X Y:RRGS)))
elseif (LISTP X) and x:0PR=PUROP and (LISTP ¥) anid Y:0PR=PUROP and (EQUAL X:RRGL Y:sARGL)
then (SIMPA\POWER x:ar61 ¢DO\NARY\OI 1006P X:ARG2 Y1ARG2)) T
elseil (L15TP X) and x:0PR=PUROP and (EQUAL X:ARGL ) :
~ then (SEMPAPOWER v (DO\NARY\OP nooor ¥:Ar62 1))
elseif (LISTP ¥) and Y:0PR=PUROP and (EQUAL Y:ARGL X)
then (SIMPAPOWER x (DO\NARY\OP aooor v:are2 1))
elseif (LISTP X) and (X:0PR=HAXOP or X:OPR=MINOP) and (LISTP Y) and Y:OPR=INVOP
then (PROG (FACTORS) ‘
(FACTORS« (G IVI'M A X CONSTS %:aR6S))
(FACTORS+ (COMMONFACTORS (GETFACTORS YiARGY)
FRACTORS)) .
(RETURN (MK LISTPREF x:0PR (RIEMIROMALIL X:ARGS FACTORS) ’
elseif L15TP ¥) and (Y:0PR=NAXOP or Y:0PR=HINOF) and (LISTP X) and X:0PRsINVOP
then (PROG (FACTORS) ’
(FACTORS«AG I TTM AXCONSTS vipris))
(FACTORS~ (COMMONFACTORS (GITHACTORS X:ARGL)
° FACTGRS))
(RCTURN (MK LISTPRIEF v:iopr (RIEMFROMALL YiARGS FACTORS)
elseif (EQUAL X Y)
Ahen (SIMP\POWER x 2
elseif (LI1STP Y) and Y:0PR=MAXOP
then (PROG (ZLEX)
(ZLEX=(SIMP\LK 0 x»
(il ZLEX=TRUE
[ then (RETURN (MKLISTPRELF taxop (SORT«XEY (DISTRIBUTE HULTOP X Y:ARGS)
il CLEXeFALSE ‘ :
then (RETURN (MK LISTPRIEL tinop (SORT#XEY (DISTRIBUTE HULTOP X Y:RRGS)
(RETURN (SIMP\PRIF HULTOP % Y)))
elseif (LISTP Y) and v:0PR=HINOP
then (PROG (ZLEX)
CLEX=(SIMP\LE 0 X))
{if ZLEX=TRUE
then (RETURN (MKLISTPRIEF 1n:nor (SORTsXEV (DISTRIBUTE MULTOP X Y:RRGSI
(il ZLEX=FALSE
then (RETURN (MK LISTPREF nivor (SORT#XEV (DISTRIBUTL MULTOP X Y:ARGS]
(RETURN (SIMP\PRIIF nuLtoe » vin
elscil (LISTP X) and X:0PRsMAXOP




("
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then (PROG (ZLEY)
(CLEY« (SIMP\LEF 0 v
(i ZLEY=TRUE
then (RETURN (MK LISTPRISE nnxop
tif ZLEY=FALSE ,
then (RETURN (MKLISTPRIELF nivop
(RETURN (SIMP\PRIF nuLtor X van
elseif LISTP X) and X:0PR=HINOP
then (PROG (ZLEY)
(ZLEY«(STMP\LI 8 Y
fif ZLEV=TRUE
then (RETURN (MKLISTPRISK 1:nop
{if ZLEY=FALSE
then (RETURN (MR LISTPRIGK nnxop
“(RETURN (SIMP\PREI nuLtor x 1))
else (SIMP\PRIEF nuLtor x Y1

1\/‘\
N

(N\OR
(LANRDA (X Y NOTX)

(SORT#XEV (DISTRIBUTE MULTOP Y X:ARGS]

(SORTeXEV (DISTRIBUTE MULTOP Y X:RRGS]

(SORTeXEV (DISTRIBUTE HULTOP ¥ X:ARGS]
(SORT*XEV (DISTRIBUTE nuLTOP Y X:ARGS]

46

(» Simplify the logical or of two arguments)

CGf (IsTP X0 and X:0PR=0ROP or (LISTP Y) and Y:GPR=0ROP

then (DO\NARY\OP orop x V)
clseil X=TRUE or YeTRUE
then TRUE
elseil XeFALSE
then v
elseif Y«FALSE
then X
elseif (LQUAINQUANTIFIED x v
then x )
elseif (QUALNQUANTIFIED NoTX )
then TRUE
clse (SIMP\PRIEF oroP x 1)

RN
U

—

(ORDERED\INSERT
(LANBDA (ELEH L)

N

47

(+ Inserts cloment EEM into the ordered Hist 1. Bicth 1oand the Hist returned are ordered on function

ORDIRING. )

Gl L=NIL
then <ELENS>
elseil (ORDERING ELEN LiD
then <ELEM ' L>
celse <Li1 VORDERED\INSERT ELER L1z D)
>1) .

(ORDERING
(LANBDA (U V)

il (nUnpERP W)
then Gl (NUMBERP V)
then (ILEQ U V)
elseif (NLISTP W)
then Gif (NUHBERP V)
“then 7
- plseif (NLISTP W)
then (ALPHORDER U V)
elseil (NUMBERP V) or (NLISTP V)
then 7
elseil (EQUAL Uil Vi1)
then (ORDIEIRING Uil Visl)
else (ORDERING Uil vilh)

48

(« ORDERING defines an ordering on
s=cxpressions)
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. 49
(PRINT\PROVED
(LANBDA (X)
( } (PRINTLINES T "Proved” (INFIX\PRINT3 X)
\ ™m
PRI o 50
(PRINT\REWRITE
[LANBDA (OLDFORM NEWFORM)
(il RULETR
then (PRINTLINES T "Rewriting"” (INFIX\PRINT3 OLCUFORM)
"as"
" CINFIX\PRINT3 NEWFORM)
n
51
(REMAFACT
[LAHBDA (X FACT) (» Removes factor FACT from expression X)

(» Returns NIL If FACT is not found)
Gl (NLIsTP X
then Gl x<FACT
then 1
elscil (NUMBERP FACT) and (NUMBERP X) and (REMRINDER X FACT) =@
then X/FncT
clse NIL)
elscil (EquaL X FaCcT)
then |
elseif x:0PR=HULTOP
then (PROG (XTERM OLDTERNS NOTFOUND)

; (OLDTERH5NIL)
N (NOTFOUNDT)
&) (XeX1RARGS)
(while x and NOTFOUND do (PROGH XTERIN-(RISMATFACT X:1 FACT)
~ GE XTERM=NIL
then OLDTERNS« <X:1 | OLDTERMS>
clse (PROGN NOTFOUND-NIL
(if ~(EQUAL XTERN 1)
then OLDTERMS« <XTERM | OLDTERMS>)))
XeX111)) ‘
(RETURN (if NOTFOUND
then NIL
- else (ARG\LIST\TO\OP (SORT#XIV < 1 (REVERSE OLDTERMS) | X»)
HULTOP 1)
elseil X:0PR«PUROP and (EQUAL FACT X1ARGL)
then (SIMPA\POWER Fact (DO\NARY\OI' aono® X:ARG2 (- 1)))
elseif X10PR-PUROP and (LISTP FACT) and FACT:OPR-PUROP and (EQUAL X:ARGL FACT:ARGL)
then (SIMP\POWER x:ARGE (SIMP\DIFI X:AR62 FACT:ARG2))
elseif X:0PR«ADDOP .
then (PROG (XTERM OLDTERMS FOUND)
(OLDTERHSENIL)
(FOUND«T)
(XeX:ARGS)
(while x and FOUND do (PROGN XTERN. (RINATACT X:1 FACT)
G XTERN=NIL
then FOUNDSNIL
vlse OLDTERMS« <XTERM | OLDTERMS>)
XeX111))
(RETURN (if Founp :
" then (MKLISTPRE anpor (SORT*XEV OLDTERNS))
else NIL)))
else NIL))
{ Y .
. - 52

'~ (REMAFACTFROMLIST
) ELANBDR (LX FARCT) :
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(PROG (REALIST) (+ Remove factor FACT from list of factors LX
or return NIL) - .

(REMLISTe(REMAFACT (MKLISTPRIF nuLtor LX)

s FACT))
L) (RETURN (if REMLIST=NIL
- then NIL
‘ ~ clseil (LISTP REMLIST) and RENLIST:OPR=MULTOP
Rl then RENLISTIARGS
tlse <REMLIST>))
. 53
(REMFROMALL
(LAHRDA (LX FRACTORS) (» Removes ALL items in list FACTORS from
cvery expression in the list LX) :
tfetch ARGS of (REEMOVEFACGTORS (MKLISTPRILE npoop LX)
~ FACTORS])
54
(REMORMULT
[LANBDA (X FACTORS) (» Removes cach factor from expression X if
possible, clse multiplies X by Inverse)
(» FACTORS is a list of Inverse TERMS only)
tif (L1sTP x> and X:0PR-ADDOP : :
then (PROG (NENX XRCH FL TERM)
(X«X:ARGS)
(NENXNIL)
Awhile X do (PROGN TERMeX:1
FL«FACTORS
(while FL do (PROGN XREM- (REMATACT TERM FL11)
(if XREM
- . then TERM«XREH
L) S ‘ else TERM«(DO\NARY\OP nuLTOP FL:1:ARGL TERM)) -
= FLeFL::1))
NEUXe <TERM 1 NEUX> XeX::1))
~ (RETURN (MK LISTPRII apoop (SORT«XISY NEWX)
else (REMOVEFACTORS X FACTORS))
N 55
(REMOVE&XEV
(LANRDA (X Y) ' (+ Dcicte element X from set Y)
Gl veNIL ’ '
then NIL
elseif (FauAaL X Y:ELD)
then v::d
elseif (ORDIRING x viELD
“then v '
else «YiELL VREMOVESXEY X Y )
>})
56
(REMOVEFACTORS
(LANBDA (X FACTORS)
(PROG (NCHX) (» Removes each factor in the list FACTORS
from expression X) .
(while FACTORS do (PROGN NEWX«(RISMAIACT X FACTORS: 1)
(Gif NEWX=NIL
then (PROGN (INFIX\PRINT FACTORS:1)
(PRIN1 "CANNOT BE REMOVED FROM ™)
P ‘ (INFIX\PRINT X)
K\,) ' (ERRGR "REMOVEFACTORS ERROR")
. NIL))
XeNENX
-~ FACTORS«FACTORS: 1))

(RETURN X))

-
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' 57

(SET\DEFINITION
N (LAMRDA . (FUNNAHE)
(\ (PROG (USEFUN EXPRESS PLIST CCLAUSE FTEST FTPART TCLAUSE LPART FCLAUSE IFEXP)
(USEFUN«FUNNRNE) .
_ _(EXPRLSS«~(GETP USEFUN *EXPR))
~ Gf EXPRCSS:=NIL
then (ERROR “function not recognized"))
(PLIST-EXPRESS:2)
(CCLAUSE-EXPRESS:3)
(il CCLAUSE: 1~s’COND
then (ERROR "body not if-then-olse™))
(FTEST+CCLAUSE:2)
(FTPART.FTEST: 1)
(TCLAUSE~FTEST12)
(LPART«CCLAUSE:12)
(FCLAUSE«LPART11:2) /
CIFEXP= (SIMP\PRIZF IFOP FTPART TCLAUSE FCLAUSE)) /
(IFEXP«(SUBLIS *((NLQ . NE) , . /
(EQUAL . EQ) /
(LESSP . LT) /
(GREATERP . GT) /
(LEQ . LE) /
(GEQ . GE)) /
IFEXP))
(RETURN (DICFINFAFUNG USEFUN PLIST IFEXP))

58

(SIMP\ALL
{LANRDA (X Y) . (» Simplify for ALL X (Y))
(il Y=TRUE '
3 then TRUE
( N elseil Y=FALSE
2 then FALSE
else (SIMP\PREF aLLopr x v

59

(SIMP\ASSIGN _ .
(LANROA (x | V) ' (» Edited by R.Bates on 10-FEB-78;

from version 32)

(SELECTQ. 11SYNTACTICTYPE
(Arrayfccess (if (NLISTP i:iRrray)
then (create Arraylirita
Array « X
Indax « i1lndox
Valua « v)
else (SIMP\ASSIGN x itfrray (create Arraylivite
Array «(XEVAL (baseNameSubst i:Rrray x))
Index ¢ i:Index
Value « V]
{RocordAccess (if (NLISTP |iRecord)
then (create Recordlirits
Record « x
Field « itFisld
Value « v)

else (SIMP\ASSIGN x itRecord (create Recordirite
Record «(XIEVAL (baseNameSubst i:Record x))

Field « ii1Field
Valua « V]
{HeapOrF i loRccass (if (NLISTP i 1Hoap(rF i 1)
then (create HaapOeilolirite
( \ . HeaplbrFile « x
~ _— Pointar « iiPointer

Valua « v)

. ) else (Sl\iP\ASSl\:.\ x itHeapOrFile (create HeapOrFilelrite
~ HeapOrfile «(XEVAL (baseNameSubst
' isHeapOrFile x)




(" AN
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(PRINTLINES T "### Unrecognized variabla" i T1)

(SIMP\A\SET
(LANDDA (A 1 X)

(if (NLISTP M)
then (SIMI'\PRTFF rsetor A 1 X)

elseif N:0PR=N3CTOP
then Gl (SINMP\FQ RiARG2 1)«TRUE
then (SIMP\A\SIZT R:ARGL T X)
else (SIMP\PRII AsEToP A 1 X))

else (SIMP\PRIF asetor A 1 X))

(SIMP\A\SUB
(LANBDA (A D)

"Gl (NLISTP A)
then (SIMP\PREF rsugor A D

elseif n:oPR=ASETOP
then (PROG ((INDEQ (STMP\IQ 1 A:ARG2)))
(il INDCOaTRUE
then (RETURN R:ARG3)

clscif INDEQ=FALSE
then (RETURN (SIMP\A\SUL A:nrct 1)

clse (RETURN (STMP\PRICF asusor A 1
elseif mopn SUAPOP

then Gf (SIMP\IQ 1 R1ARG2) =TRUE
then (SIMPVA\SUB A:ARGL A:ARCH)

(\M/‘ elseif (SIMP\EQ I A:ARG3) TRUE,
then (SIMP\A\SUB R:ARGL A:ARGZ)

- else (SIMP\PRII" asusor A 1))

: ) clse (SIMP\PRIF Asusop A m

(SIMP\DIFF
(LANBDA (X Y)

(DO\NARY\OP a00oP x (SIMP\NEG ¥1)

(SIMP\DIV
(LRHRDA (X Y)
tf v-0
then (SIMP\PRIF pivor x
elseif Xe0
then 0
elscif v=1 and .(USIN'T 0

then x
elseil (NUMBERP X) and (NUMBERP Y)
then x/v
elseil (NFG\TIRM x) and (NEG\TIERM v
then (SIMPADIV (SIMPANEG 0
(SIMPANEG vy» .

elseil (NFG\TERM x
ﬂmn (SIMPANFG (SIMPADIY (SI\H’\\I',\, X}

N )
b clseif (NEGVTERM v
‘ then (SIMPANEG (SIMPADIY x (SIMPANEG v
S elseil X~«POSINF and Y=POSINF

then 0

Page 3.16

)
Pointer « itPointer
Value ¢ V]

60

(v Simplify set A sub I to X)

61

(» Simplify the value of the Ith element of
the array A)

62

(« Simplify the difference of X and Y by
adding X to minus Y)

63

(« Simplify integer division of X by Y.)







TN
N/

elseif X«POSINF or Y«POSINF
then (SIMP\PREF pivor x V)

elseil (EQUAL X V)
then )

cl.';t':if (SIMPALT x )«TRUE and (SIMP\LI, 0 X)=TRUE
then 0

elseil (SIMP\L'T' ¥ x)«TRUE and (SIMP\LI. X 0)sTRUE
then o

else (SIMP\PREF oivor x Y1)

64
(SIMP\EQ
(LANRDA (X Y) (» Simplify X equal Y. Numeric denominator of
XEVALed form i3 positive.)
Gf Eaual x )
then TRUE
else (PROG (DIFF)
(0IFF Gf (ORDIERING x v
then (DO\NARY\OP naoop x (SIMP\NEG v))
else (DO\NARY\OP nrooce v (SIMP\NEG x1
Gf DIFF=0
. then (RETURN TRUE)
elseif (NUMERICAL o1FF)
then (RETURN FALSE)
elscif (NLISTP DIFF)
then (RETURN (SEMP\PREF Ecop & DIFF))
clseif (NFG\TIRM o1Fp)
then (RETURN (SIMP\EQ o (SIMP\NFEG dIFF))
elseif DIFFIOPR=NULTOP
then (RETURN (SIMP\PREF £cor ¢ (CONSTANT\FACTORS DIFF):EL2))
elseif DIFF:10PR=DIVOP
then (RETURN (if (NUMBERP DIFF :ARG2)
then (DO\NARY\OP anoop (SIMP\LE (-DIFF:RRG2)
DIFF:ARGY)
(SIMP\LIY DIFF:ARGL DIFF:ARG2))
clse (SIMP\PRICI caop 0 DIFFY)N)
else (RETURN (SIMP\PRIF Eqop 0 DIFFD)
65
(SIMP\EQUIVALENT :
(LANRDA (X Y) (» Simplify X logically equivalent to Y)
(if x=TRUC
then' v
elseil XeFALSE
then (SIMPANOT v
elseil v=TRUE
~ then x
elseil voraLse
then (SIMPANOT 0
elseif (cauaL x v)
then TRUE
elseif (count x (SIMP\NOT y»
then FALSE
clse (MRKLISTPREF eavor (ORDEREDVINSERT X «¥>1)
66
(SIMP\GE
anppn (x y) ] (» Simplify X greater or equal Y)
(SIMP\LE v x»»
. 67
(SIMP\GT
[LRRCOR (X Y) (v Simplily X> Y)

(SIMPALT ¥ x»
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68
(SIMP\IMP
- (LANRDA (X Y) (» Simplify X implies Y.
'\/ ) ’ X and Y have been XEVALed)
N4 Ye (UNMATCHED\YS coNteXT v) '
(if X~TRUE
— “then v
elseif X«FALSE or YsTRUE
then TRUE
elseif Ys=FALSE
then (SIMPANOT 0
elseil (LISTP Y) and Y:0PR«IHPOP
then (SIMP\IMP (DO\NARY\OP anpop x vinrG1)
Y1ARG2)
else (SIMP\PREF 1nrop x Y1)
69
(SIMP\LE
(Lanpon (x v) (» Simplify X less or equal Y)
" (il X-NEGINF ar Y«POSINF '
then TRUE
elsnif X=POSINF op YeNEGINF
then FaLSE
elseil counL x v)
then 1RUE
else (PROG (DIFF CONST)
OIFF« (DO\NARY\OP Apooe v (SIMI'\NEG x)))
Gf (NUMERIGAL oiFp)
then (RETURN «if (NIG\TIRM o1rp)
then FaLSE
else TRUE)))
tif (LISTP DIFF) and DIFF:OPR=MAXOP
TN then (PROGN CONST« (CONSTANT\'TIXRM DIFF:ARGS)
U (if CoNsT
then (RETURN (if ~(NISG\'TISRM coNsT)
S then TRUE ’
elic (SIMP\PREF Leor 8 (ARG\LIST\TO\OP (REMOVE CONST
‘ - DIFF:ARGS)
MAXOP NEGINF)
tif (LISTP DIFF) and DIFF:0PR=MINOP
then (PROGN CONST- (CONSTANT\TERM DIFF:ARGS)
(it CONST
then (RETURN «if ‘NISG\TIZRM consT)
then FALSE .
clse (SIMP\PREF Leor @ (ARG\LIST\TO\OP (REMOVE CONST
DIFF:ARGS)
MINOP POSINF)
(RETURN (SIMP\PRII' LEOP 0 DIFF))
70
(SIMP\LT
(LANRDA (X Y) (» Simplify X ¢Y)
(SIMPA\LI- (DO\NARY\OP apoor 1 x)
Y1
71
(SIMP\MOD
{LANRDA (X Y) (+ Simplify X modulo Y)
(DO\NARY\OP nooop x (SIMP\NIG (DO\NARY\OP ruLtor v (SIMP\DIV x Y1)
L o 79

S~ (SIMP\NE
(LANBDA (X Y) (+ Simplify X NE Y as "(not (X equal Y))."




e

2



T

(

(SEIMPANOT (SIMP\IQ x 1)

(SIMP\NEG
(Langon  x)

Gl (NUNRERP X)
then (-X)
elseif X=NCGINF
then POSINF
- elseif X-POSINF
then NEGINF
elseif (NLISTP X)
then (SIMP\PREF negor x)
elseif X:0PR=NEGOP
then x:0RG1
elseif X:0PR=nDDOP
then (MKLISTPREF appop (SIMPANEG\LIS'T x18RGS))
elseif X:0PrR=naxop .
then (MK LISTPREE niNoe (SIM PANLEG\LIST x:8R6S))
elseif X:0PR=nINOP :
then (MKLISTPREF naxor (SIMP\NEG\LIST X:aR6S))
elseif x:0pPR-nULTOP .
then (SIMPANEG\MULT NIL X:8RGS)
elseif x:0PR=1NVOP
then (SIMP\PREF 1nvop (SIMP\NEG x:aR61))
elseif X:0PR=D1vOP
then (SIMP\PREF p1vor (SIMP\NEG X:arc1)
X:1ARG2)

elseil X:0PR=PUROP and (NUMBERP X:ARG2) and - ([VISNP X:ARG2)

then (SIMP\PREF puror (SIMP\NEG XiAR61)
X:ARG2)
else (SIMP\PREF Necor x1)

(SIMP\NEG\LIST
(LANRDA (LX)

Gl Lx :
then (ORDERED\INSERT (SIMP\NEG L1
' (SIMPANEG\LIST wyeth)

(SIMPA\NEG\MULT
(LANBDA (HLX TLX)

Gf TLXeNIL
then (PROG (ARGS)
(ARGS~ (REVERSE HLX))

(RETURN <HULTOP | CORDFRED\INSERT (SIMP\NIEG ARGS:ELL)

ARGS:: 1)

»))
clse Gl (NEG\TERM 1Lx:1)

NOTE: that SIMPA\NOT usually changes it back
to NE.) ’

73

(» Simplify the negative of an arithmetic
expression)

74

(» Make each clement of the list LX negative)

75

(= Nepgate praduct by changing a NEG\TERM
(i present) or by adding a neg sign)

then <HULTOP 1ORDERKD\INSERT (SIMPA\NEG TLXs
< V(REVERSE HLX) | TLX131>)

>
else (SIMPANEG\MULT <TLXs1 | HL¥> TUX:: 1))

/" (SIMP\NOT

W/

N—

[LAMBDA (X)

(if X=TRUE

76

(w Simplify logical negation)
(» X Is canonical. Returns canonical)




=

~_
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then FALSE
elseif X=FALSE
then TRUC
elseif (NLISTP X)
then (SIMP\PREF NoTor x)
_ elseif X10PR-NOTOP
~ then X:ARGL
clseil X:0PR:LEOP
then (SIMP\LT X:ARG2 X:ARGL)
clseif X:10PReLTOP .
then (SIMP\LI x:ARG2 X:ARG)
elseil x:0pPrR-NCOP
then (MKLISTPRIGF £00P X:1ARGS)
elseif x:0pPR-EQOP
then (MKLISTPRIGK NEOP X:ARGS)
vlseif X:oprP-aLLOP
then (SINFPASOME x3ar61 (SIMPANO'T X:arc2)
elseif X:0PR-S0NMFOP
then (SIMPAALL xiarcL (SIMPANOT x:pr62))
clseif x:orr-oR0P
then (MKLISTPREF anpop (SIMPANOT\LIST $:6R68))
elseif X:0PR-ANDOP
then (MK LISTPRIEF orop (SIMPANOT\LIST x:aR65)
else (SIMP\PRI NoTOP X))

/R
S

7
(SIMP\NOT\LIST
[LANBDA (LX) . * (» Not's all members of and/or argument list
LX which is already XEVALed)
Gl Lx :
then (ORDERED\INSERT (SIMPANOT Lxs 1)
i SIMPANOT\LIST L1
()
= | 78
(SIMP\PAIR
[LAHBRDA (X Y)
<X | Y>))
79
(SIMP\POWER
(LANBDA, (X Y) : . (» Simplify X to the Y power)

(PROG (FACTORS)
(RETURN Gif v=1
then X
elseif (NEG\TFRM v
then (MKINY (SIMP\POW IR % (SIMPANEG v
clseit Y=POSINF and X=POSINF
then POSINF
elseif X<POSINF or X=NEGINF or Y=POSINF or Y=NEGINF
then (SIMP\PRIF PuroP X V)
elseil Y0
then 1
clseif x=0 and (NUMBERP Y)
then 0
elseil X=1
then |
elseif (LISTP X) and X:0PR=PUROP
then (SIMP\POW IR x:ar61 (DO\NARY\OP nULTOP X:RRG2 Y))
elseif (LISTP X) and X:0PR=INVOP
then (MKINY (SIMP\POW R 3:nnrct v))

< /‘-, ' : elseif (L1stP X) and FACTORS~ (G 1N TIFACTORS X) and ~(EQUAL FRCTORS:1 X)
— then

~ (* 1The clscdfest hefore this, protects from the suse where (GETFACTORS X) m <Xy which causes MKPWRL to oop
forever.)







S

T

.

N
in 4

AMKLISTPREF nuLtor (MKPWRL <(RFMOVEFACTORS X FACTORS) ! FRCTORS> Y))

elseif (NUMBERP V)
then «if (NUMBERP X)
then (DO\POWIR x v
elseif (WISTRP X) and X:10PR=nO0OP
then (DO\POW IR x v
elscif (NFGVTEERM v and (BVENP v
then (SIMP\PREF rueap (SIMPANEG %)

Y)
else (SIMP\PREF puzop x v))
else (SIMP\PRISF PuROP X V1)

80

(SIMP\PREF

(LANBDA X (» Makcs a list out of NOSPREAD argument X

vin the INTERLISP ARG function,)
tlor 1 from 1 to X collect (ARG X 1))

81

(SIMP\R\ACCESS
(LANRDA (R F) ‘
Gl tiListe ®)
then (SIMP\PRIF RECACCESSOP R F)
clscil Ri1OPR-RECSETOP
then Gf R:ARG2:F
then R:ARG3
_else (SIMP\R\ACCFESS R:ARGL F))
else (SIMP\PRFF RECACCESSOP R F))

82

(SIMP\SOME '
(LANBDA (X Y) (v Simplity for some X

(Y))
(il Y-TRUE
then TRUE
elseif Y-FALSE
then FALSE
else (SIMP\PREF soneop x v))

83

(SIMP\SWAP

(LANROA (R | O (» Simphfy SWAP of Ith and Jth element of

array A)
Gl aunL 1 0

then A
else (SIMP\PRIGF sdarop A 1 J1)

84

(SIMP\USER\FUNC
(LAMRADA (F ACTARGS) (+ Evaluate user defined function.)
(PROG (ENTRYSTATE FORNARGS FVAL)
. ALNTRYSTATE~STATE)
(FORNARGS~ (FORMAT\PARMS 1)
GGIATE- (BIND\ARGS NIL FORNARGS ACTARGS))
SAFVAL (XEVALL (FUNCA\BODY fin
(STATE-ENTRYSTATE)
tif (LISTP FVAL) amid FVAL:OPR=1FOP
then (RETURN (MK LISTPRIEF F AcTares))
else (PRINT\REWRITE (MKLISTPRIGK £ ACTARGS)
' FVAL)
(RETURN FVAL))




M
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85
 (SORTXEV ‘
(LANgoA (LX) (% Sorts the list LX into the order defined
‘ by ORDERING)
G Lx
then (ORDERED\INSERT tX:1 (SORT#XEV Lk:111)
‘86

(SUPER\PUT\IN
(LAMBDA (LX YL OPCODE)

(= Applics n=ary op 1o operands pairwise nnd ardera 1 X is a nary'd and individually XEVALed list of items to
e put into the aliandy pairwise compared XEVALcd (but not necessarlly ordered) AND (or OR, ADD, MULT, MAX,
MIN) Hat Y1)

(PROG (X R Y ZL NOTX MKFCN TOSSVALUE NEGFCN)
(X« (GETP OPCODE 'NARYS)) )
Gf XrNIL
then (PRINTLINES OPCODE "not dofined as nary op sar"))
(MPFCNeX1 1)
(TOSSVALUE«X1 2)
tNEGFCNeX13)
tlor X in LX do ¢l ~(EQUAL X TOSSVALUL)
‘ then NOTX«(BLEAPPLY NEGFCN <X»)
ZLeNIL
(while YL do (YeYL: 1)
(Re(BLEAPPLY MEFCN <X Y NOTX>))
(it eount R (SIMP\PRIEF 0PCODE X v))
or (EQuaL R (SIMP\PREF opcooe v X))
then 2Le <Y | 2L> YLeYLisl
plen ¥R
NOTX«(BLKAPPLY NEGFCN <X>)
Yle < 1 2L | YLstl> ZLeNILD)
Yhe <X | 2Ls))
RETURN (ARG\LIST\TO\OP (SORT#XEY yu)
OPCODE TOSSVALUE))

87
(UNIONWXEV -

LAMRDA (X Y) (« Unions element X into the set Y)
Gl v-NIL
then <x»
elseil (caunL X YiELD)
then v
elseif (ORDERING x v:ieLD
Ahen «X 1 Y
else «viELL CUNION®XEV X Yo 1)
>))

88

(UNMATCHED\YS
(LAMRDA (X V) .
(PROG (HL CL SCL H C) (w Finds elcments of AND LIST Y not matching

clements of AND LIST X)
HLe CANDVTO\ARGA\LIST %0
€CL-CAND\TO\ARG\LIST v))
(HeHL: 1) :
© {CeCL1 D)
twhile cL and WL do (i (FQUAL\QUANTLFIED H ©)
. then Gf (IN\SII™? 1MPOP XEVALTRACESET)
then (FRINT\PROVED ¢»
CLeCLit1
Gf cL
then CeCL: L)







elseif (ORDERING H ©)
then HLeHLt1 1
Gf HL
then HelL: 1)
else SCLe <C | SCL» CLeCL:sd
tf cL

y then CeCL: D))
Gf SCL=NIL and CLeNIL

then (RETURN TRUE)
clse (RETURN (ARG\LIST\TO\AND < | (REVCRSE SCL) | CL>))

89
(XEVAL
(LANBDAR (PREFIX)
(SIMPLIFY\BREAY PREFIX)
(XEVAL2 PREFIXD)
90

(XEVAL2
(LANBDA (PREF IX)

(« SIpHIy cxpresaions In prefix form by finding cach operand and s args. STATE and CNDS are global

varlablos that contain the current program state and evinfuation conditlons, The operators processed by
functions preccded with “X\ contenl thoir own arder of X1V AL ing thelr arguments. For the operators processed
by fnctions preceded with “SIMPNY, all arpuincnts sre XEVALad befure the "SIMPV function is applied.)

(PROG . (INTTH)
CINTTH&PREF IX)
Gl (NLISTP PREFIX)
then Gf (CONSTANT? PREFIX)
then (RETURN PREFIX)
clse (RETURN (APPLY\STA'TI sTATE PREFIX)))
clsc (RETURN (PROG (OP OP2 OP3 EVLPREF XRRGS)
(OP-PREF IX:OPR)
Gf (IN\SICT? 0P XEVALTRACESET
then (PRINTLINES T "==>" (JNFIX\PRINT3 PREFIX)
™
(EVLPREF«(if (DISFINID? uruns om
then (SIMP\USKER\FUNG o dor X in PREFIX:RRGS .
collect (XEVAL2 x»»
elscif OP3-(GETP OP ’EVALRRGS)
then (f (FoUAL OP3 TRUE)
thzn XARGS«(for X in PREFIX:ARGS collect (XEVAL2 X0
elsir XNRGSPREFIX:ARGS)
0P2+(GETP OP 'EVFUN)
(if (LounL 0P2:MEM2 'NARGS)
thuen (BLNAPPLY OP2:MEM1 <XARGS>)
tlse (WLEAPPLY OP2:MEML XARGS))
else (MKLISTPRIEF op (for X in PREFIX:ARGS collect (XEVAL2 x)
G (IN\SIST? 0P YEVALTRACESET)
then (PRINTLINES T "e==" (INFIX\PRINT3 EVLPREF)
™
(RETURN EVLPREF))

91

(XEVAL\TURN\OFF

[LANRDA (LX)
Gf Lxe'ALL
then XEVALTRACESETNIL
elseil LXeNIL
then YEVALTRACESET
else XEVALTRACESET« (RIEMOVESXIY LX:t xqumnccssn
(XEVALNTURNNOFF Lxesin




.
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92
(XEVAL\TURN\ON
7 (LAHRDA (LX)
\ ) Gl LxaNIL
/ then XEVALTRACESET
else XEVALTRACESET« (LINTONWXISV LX11 XEVALTRACESET)
et (XEVALYTURN\ON Lxii1)
93
(X\ADD\N : .
(Lanpon (LX) (n XEVAL's and n-ary’s list LX and pairwise
1dds and orders elements)
Nll‘l R\PUT\IN (NARY\X Lx aooop)
NiL nooopn
94
(X\ALPHIHA
(LANBDA (F X Y)
(11 Is detined at X, then set FF (X) 10 Y, clie add the PAIR (X.y) 10 F)
GE ONULLASET? £
then <(SIMP\PAIR x v »
clseif (EQUAL X FrlinenD)
then CSIMPAPAIR X Y2 1 Fuals
elseil (ORDERING X FiliHEND
then <(SIMPAPAIR x V) 1 F»
else <Fil VOX\ALPHA Fisl x 1
»])
WA
N4 A 95
>~ (X\AND\N
(LAHBDNA (LX) . (» XEVAL's and n-ary’s list LX and palrwise
and’'s and orders clements)
(SUPFR\PUT\IN NAR\\X LX nuoom
NIL ANDOPI)
96
(X\IF
{LANRDA (TEST TPART FPART)
(PROG (X Y 2 OLDCONTEXT X\IFRESULT) (« Simplify (it X then Y else Z). TEST to
avold cvaluating both Y and Z)
X (XFVAL2 TESTYH
(OLDCONTEXT«CONTEXT)
IXNIFRESULT« GE (SIMP\TM P CONTEXT X)=TRUL
then (XI:VAL2 TPART)
clscif (SIMP\IMP contexT (SIMP\NO'T x))=TRUE
then (XIXVAL2 FPART)
clse (RESETVAR UFUNS NIL (PROGN coursxr-(l)O\\'ARY\OP ANDOP OLDCONTEXT X)
Y (XIVAL2 TPART)
CONTEXT«(1DO\NARY\OP ANDOP OLDCONTEXT (SIMP\NOT XN
Ze(XIVAL2 FPART)
G (EquaL Y 2
then v
elseif (L1STP X) and X:0PR=NOTOP
then (SIMP\PREF IFOP X:RRGL Z Y)
, : clse (SIMP\PREF Ifop X ¥ 2
[ ' (CONTEXT«OLDCONTEXT)
AN (RETURN X\JFRESULT))
. /
N, o4

9‘7.







v O(R\IMP
(LAHRDA (X Y)

(PROG (OLDCONTEXT H C X\IHPY) - (» Simplify X implies Y.
Unnccessary to XEVAL2 Y {f X is FALSE)

. (OLDCONTEXT-CONTEXT)
( “He(XFVAL2 x0)
J (CONTEXT= (DO\NARY\OP ANDOP OLDCONTEXT H))
(X\IHPYe (if CONTEXT=FALSE
R then TRUE
clse (SIMP\IMP H (XEVAI2 v

(CONTEXT«OLDCONTEXT) A
(RETURN X\IHPY)) :

98
(X\MAX\N
[LANBDAR (LX) ' (* XEVAL's and n-ary's list LX and pairwise
. i . MAX's and orders elements)
(SUPFER\PUT\IN (NARY\X Lx naxor)
NIL MAXOP))
y 99
(X\MIN\N _
(LANRDA (LX) ' (* XEVAL's and n-ary's list LX and pairwise
. | MIN's and orders elements)
(SUPER\PUT\IN (NARY\X Lx ninor)
NIL MINOP))
100
(X\MULT\N
‘ [LANBDA- (LX) (* XEVAL's and n-ary's list LX and pairwise
[ multiplics and orders elements)
u : «wm« R\PUT\IN (NARY\X LX nuLTor)
NIL MULTOP))
~—
101
. .
(X\ORDERED\MEMBER? . :
(LANBDA @LEM L) - (* TESTS If the clement ELEM is a member of
. the ordered list L)
G L=NIL
then NIL
elseif (counL ELEM LiD)
then 7
elseif (ORDERING ELEM L:1)
then NIL .
else (X\ORDERFD\MEMBER? ELEH Li:1)
102
(X\OR\N .
wanpon (wx) (* XEVAL's ancl n-ary's list LX and palrwise
vioay e e or'a and orders elements)
(SUPER\PUT\IN (NARY\X Lx orom
NIL OROP))
)
(OECLARE: DONTEVALELOAD DOEVALECOMPILE DONTCOPY
(BLOCKY XEVALBLOCK SIMP\RSSIGN SIMP\R\ACCESS ALPHA AKD\TO\ARG\LIST APPLY\STATE APPLY\F\OF\X ARG\LIST\TO\RAND
ARG\LIST\TO\OP BIND\RRGS CONSTANT\TERM CONSTANT\FACTORS CONSTANT\MULT\FACTORS DEFINE\FUNC DEFINED?
DISTRIBUTE DOMAIN DO\NARY\OP DO\POUER EQUAL\QUANTIFIED UNION#XEV EVENP FUNC\BODY FORMAL\PRARMS IN\SET?
- STHPAALL SINP\A\SET SINP\A\SUB SINP\DLIFF SINP\DIV SINP\EQ SIHP\EQUIVALENT SIMP\USER\FUNC SIMP\GE
Y SINP\GT SIMP\INP STMP\LE SIMP\LT SIMP\MOD SIMP\NE SIMP\NEG SIMP\NEG\LIST SIMP\NEG\MULT SIMP\NOT
\\j : SINPANOT\LIST SIMPAPONER' SIMP\SONE SINP\SHAP N\FDD N\RND NARY\X NEG\MAX NEG\MULT NEG\TERM N\MAX NAMIN

N\HULT N\OR ORDERCD\INSERT ORDERING PRIMT\PRGVED REMOVE#XEV PRINT\REWRITE SET\DEFINITION SORT#XEV
- SUPER\PUT\IN UNHATCHED\YS X\RDD\N X\ALPHR X\AND\N XEVAL XEVAL2 X\IF X\IMP X\MAX\N X\MIN\N X\MULT\N
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X\ORDERED\MEMRER? X\OR\N XEVAL\TURN\OFF XEVAL\TURN\ON COMMONFACTORS FACTORIZE FOUNDIN GETFACTORS
GETHAXCONSTS GETNEGPWR GETNUMDEN ISINT HKINV MKPIRL MKQUOT NUMERICAL REMAFACT REMAFACTFROMLIST
REHFRONALL REMORHULT REMOVEFACTORS
(BLORPPLYFNS SIMP\ASSIGN SIMP\ALL SIMP\A\SET SIIP\R\ACCESS SIMP\A\SUB SIMP\DIFF SIMP\DIV SIMP\EQ
SIHP\EQUIVALENT STNP\GE SINMP\GT SINP\LE SIHMP\LT SIMP\MOD SIMP\NE SIMP\NEG SIMP\NOT
SIMP\PONER SINMP\SOME SIMP\SIAP N\RGD N\AND NAMAX NAMIN N\MULT N\OR X\ADD\N X\AND\N X\IF
XNTHP X\MAXAN XAMINAN X\HULTAN X\ORAN MKINV HEQUOT)
(GLORALVARS CONTEXT RULETR 'STATE UFUNS UNGCFINED XEVALTRACESET)
(ENTRIES XEVAL XEVAL\TURN\OFF XEVAL\TURN\ON SET\DEFINITION SIMP\NEG NEG\TERM GETNUMDEN ISINT)
(NOLINKFNS . T))
]
(DECLARE: DOEVALeCOMPILE

PutPrROPS NULL\SET? MACRO (X (CONS (QUOTE NULL)
X))

(PutPROPS SIMP\PAIR MACRO (x (cons auoT: CONS)
X)))

(PutPrOPS SIMP\PR EF MACRO «(x (coNs «uoTe LI
X))

(PuTPROPS CONSTANT? MACRO 1LaMaDA ()
(COND
" ((OR (NUMBERP R)
(EQ R NEGINF)
(EQ R POSINF)
(EQ A TRUE)
(EQ R FALSE))

(putPrOPs MIKLISTPREF MACRO «x (cons «auote CONS)

)
)
(DECLARE: DONTEVALcLORD DOEVALECOMPILE DONTCOPY COMPILERVARS

(RopTOVAR NLAMA
(ootovaR NLAML )

(nooTovAR LAMA SInP\PREF)
)
(DCCLARL: DONTCOPY
(FILEMAP (NIL (3396 67974 (ALPHA 3408 . 3833) (NND\TO\NRG\LIST 3837 ~@157) (RPPLY\F\OF\X 4161 . 4518) (
NPPLYNSTATE 4522 . 4744) (ARGALISTATONAND 4748 . 5071) (ARG\LIST\TO\OP 5075 . 5400) (BIND\ARGS 5484 . 5738) (
COMMONFACTORS 5734 . 6655) (CONSTANT? 6659 . 6883) (CONSTANT\FACTORS 6887 . 7467) (CONSTANT\MULT\FACTORS 7471
+ 8308) (CONSTANT\TERH 8312 , 8645) (DEFINED® 8G40 . £951) (DEFINE\FUNC 8995 . 9239) (DISTRIBUTE 9243 . 9536)
(DOMAIN 9540 . 9859) (DO\NRRY\OP 9863 . 11181) (DONPONCR 11185 . 11881) (EQUAL\QUANTIFIED 11885 . 12489) (
EVENP 12413 . 125G6) (FACTORIZE 12570 . 13352) (FORIAL\PARNS 13356 . 13635) (FOUNDIN 13639 . 14163) (FUNC\BODY
14167 . 14388) (GETFACTORS 14392 . 15652) (GETIAXCONSTS 15656 . 16179) (GETNEGPWR 16183 . 17153) (GETNUMDEN -
17157 . 18239) (IN\SET? 18243 . 18445) (ISINT 18649 . 19246) (HKINV 19250 . 201&6) (MNKLISTPREF 20199 . 28388)
(M PURL 20384 . 20697) (MLOUOT 20701 . 20915) (NARY\X 20919 . 21397) (NEG\MAX 21401 . 22847) (NEG\MULT 22851 .
223210 (NEGNTERM 22325 , 23210) (NULL\SET? 23214 . 23258) (NUMERICAL 23262 . 23806) (N\ADD 23818 ., 26411) (
NARND 26415 . 27316) (N\MAX 27320 . 27940) (N\HIN 27944 . 28564) (N\MULT 28568 . 34664) (N\OR 34688 . 35207) (
ORDCRCONINSCRT 35211 . 35578) (ORDERING 35582 . 36230) (PRINT\PROVED 36234 . 36326) (PRINT\REWRITE 36338 .
36516) (RCNAFACT 36520 . 38643) (REMAFACTFRONMLIST 38647 . 39142) (REMFROMALL 39146 . 39435) (REMORMULT 38439 .
40382) (RENOVCAXEV 40386 . 40733) (REMOVEFACTORS 40737 . 41333) (SET\DEFINITION 41337 . 42258) (SIMP\ALL
42262 . 42515) (SINP\ASSIGN 42519 . 43916) (SIMPAA\SET 43920 . 44353) (SIMP\A\SUB 44357 . 45265) (SIMP\DIFF
45269 . 45497) (SIMP\DIV 45501 . 46689) (SIMP\EQ 46693 . 48002) (SIMP\EQUIVALENT 48806 . 48547) (SIMP\GE 48551
- 48702) (SINP\GT 48706 . 48842) (SIMP\INP 48846 . 493%54) (SIMP\LE 49398 . 50824) (SIMP\LT 508828 . 58998) (
SINP\NOD 51002 . 51214) (SINP\NE 51218 . 51489) (SIMP\N:G 51493 . 52725) (SIMP\NEG\LIST 52729 . 52985) (
SIHIP\NEGMIULT 52969 . 53642) (SIHP\NOT 53546 . 54525) (SIiiP\NOT\LIST 54829 . 55135) (SIHP\PAIR 55139 . 55187)
(SINP\POIER 55191 . 57003) (SIMP\PREF 57007 . 57271) (SINP\R\RCCESS 57275 . 57585) (SIMP\SOME 57589 . 57867) (
SINP\SUAP §7871 . 58136) (SINP\USER\FUNC 58146 . 58764) (SORT#XEV 58768 . 59021) (SUPER\PUT\IN 59825 . 608263)
(UNION#XEV 60267 . 60619) (UNMATCHED\YS 60623 . 61637) (XEVAL 61611 . 61706) (XEVAL2 61718 . 63686) (
XEVAL\TURN\OFF 63610 . 63860) (XEVAL\TURN\ON 63664 . 64¢52) (X\ADD\N 64056 . 643085) (X\ALPHA 64389 . 64752) (
X\AND\N 64756 . 65006) (X\IF 65010 . 66035) (X\IMP G5O3D . 66546) (X\MAX\N 66558 . 66808) (X\MIN\N 66884 .
67054) (X\MULT\N 67058 . 67316) (X\ORDEREO\MENBER? 67320 . 67721) (X\OR\N 67725 . 67971)))))
ST0P
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