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PHE DEFINED FONCTIONS COME FIRST,.
THE PPOGRAM STARTS AT THE LABEL START

SUB_LINE IS THE TEXT INTIO WHICH THE SUBSTITUTICN IS MADE

SURS IS THE STRING WITH THE SUBSTITUTTIONS IN IT.

FILL UP THE SUBSTITUTION TABLE.

START BY SEITING IT TO THE IDENTITY SUBSTITUTION

SENVAR = 'pgrscuv!

SENVAR LEN{1) . 51 = 1F{F1. 2)

SUB<CS1> = 31 s (F1. )

NOW GET THE INDICATED SUBSTITUTION INTO THE TABLE.

FIRST APPEND A COMMA AND A BLANEK TO SHOW THE END

50BS = SUBS ', !

SUBS {BREAK(*/') . S51) '/' [BRERE(',') . 32)
v, {(SPAR(' ") . 53 *F(Fl.l)

SUB<3S1> = 52

SUBS 51 */Y 32 *,* 3531 = 2 {F1.,3) )

WON WP ACTUALLY MAKE THE SOBSTITUTION AND PRINT
SENVAR = 'pgrstuv?

NUM = Y1234567"

CHANGE THE SENTENTIAL VARTIABLES TO HUMBERS
SENVAR LEN{1} . 31 = :F(F1.T7)

RUM LER{1) . ®1 = _

SUB_LINE st = N1 :S(F1.6) F(F1.5)

NOW REPLACE THE HUMBERS BY THEIR SUBSTITUTIONS
SENVAR = ?*pgrstuv!

NOM = Y1234567°

SENYAR LEE('} . 81 = :F(F1END)

NUH LEN(1} . K1 =

SUB_LINE 1 = SUBLS1> :S(F1.9)F(F1.8)
SUB3TITUTION = SUB_LINE : (RETURN)

GE (IN,0)  :F (FRETURN)

¥ =20
Nt = N7 ¢+ 1
OUTPRUT =

GE(N1,IN)  :F(F2.1)5{RETURY)

SPACES = 50

PAGE =

DUTPUT = CENTER (HEADING)

OUTPUT =

3UTPUT = DUPL(' ',SPACES) THS_NUY
OUTPUT = DUPL(' *',SPACES) DATE
SKIP{1)

PAGE_LINES = 10 = (RETURN)

LRABIC = ROMAN_TO_ARABICCIND
NEZ(ARABIC,0)  :S(RETUEN)F (FRETURN)

ARG PRINT_ON 15 {FHEND)
ARG PRINWNT_OFF :F{RETURN)}

HEADING = 'DPROGRAM TERMINATICN: FIRST NON-PRINTABLE

PRINT_OFF
PUT_PAGE ()

3 {TABLE)

PEOOY

*
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P7.2

F7.3

ONZCH = LEN{1) . CH
STRING ONFCH = : ¥ {(RETURN)
REVERSE = CH REVERSE  :{F6.1)

READ IN A STRING AND REVZRSE IT.
PUSH SENTENTIAL VARIABLES DOWN ON A STACK, WHEN A
CONNECTIVE IS EINCOUNTERED POP OFF THE CORRFCT
NUMBER OF AGRUMENTS, CONSTRUCT THE WFF, AND PUSH IT
ONTO THE STACK. WHEN WE ARE DONE RETURN & STRING WITH THE
ANTECEDANT AND THE CONSEQUENT SEPERATED BY 47,
STRING  POS(0) *'C' | POS{0) 'E*  :F(FRETORN)
STACK_COUNT = 1
STRING  POS{0} 'C? = t#?
STRING  POS{D) '2' = '#°
STRING = REVERSE{STRING)
ONECH = LEN(1) . CH
STRING ONECH = = F (FRETURN)
TIF I? IS A SENTENTTAL VARIABLE PUSH IT ONTO THE STACK,
CH  NOTANY (' #NCAKE") 1¥(F7.2)
STACK<STACK_COUNT> = CH
STACK_COUNT = STACK_COUNT + 1  :(F7.1)
IF IT IS A UNARY CONNECTIVE POP, CONCATENATE, AND POUSH,
CH *N' :F(F7.3)
STACK<STACK_COUNT = 1> = STACK<KSTACK_COUNT = 1> CH :(F7.1)
TP IT TS A BINARY CONNECTIVE POP, POP, CONCAT, AND PUSH.
CH ANY{'CAKZ'}) :P(P7.4)
STACK<STACK_COUNT - 2> = STACK<STACK_COUNT - 2>

STACK<STACK_COONT —~ 1>

CH
STACK_COUNT = STACK_COUNT = 1 :(F7.1)
1P IT IS THE "C®™ OF "E" FROM THE BEGINING WI ARE DONE.
CH '#'  :F{FRETURN)
IMPLICATION = REVERSE(STACK<2>) "#! REVERSE {STACKL1>)
: (RETURN)

CONTROLS THE SPACING OF LINE NUMBERS AND INTEERNAL

LINE NUMBERS TO KEEP THE PROOF LEPT JUSTIFIED,

Sp = IN*?

5p PARENS tF{FB.2)

INTERNAL LINE NUMBERS. THEY HAVE A CONSTANT WIDTH OF 7

IF THEY ARE USED. DTHERWISE THEY ARE NULL, :
EQ (NOM_PF_LINES,1)  :F(F8.1)
SP = : (RETURK)

RTIGHT JUSTIFY AT LINE 7
SP O o=
Sp = DUPL(' ',7 - SIZE(SP)} SP  : (RETURN)
LINE NUMBERS
GE (IN, 10) : S {RETORN)
SpP = ' v SP  :[RETURN)

EXCESS = PAGE_WIDTH - SIZE (IN}

GT (EXCESS, 0) :F (FRETURY)

EQ (REMDR (EXCF5S5,2),0) 15 (F9, 1} P {F9EKND)
CENTER = DUPL{' ',EXCESS / 2) IN  :(RETURN)
CENTER = DUPL{' ',(EXCESS + 1) / 2) IN  :{EETURN)

o

(IN)  :F{FRETURN)
N
LT{IN,0) =ABS
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F11END

SPACES = 59

PAGE =

QUTPUT = CENTER(HEADING)

0yTPOT =

OUTPUT = DUPL{' ',SPACES) THS_NUM
OUTBUT = DYPL(' ',SPACES) DATE
SKIP(1)

PAGE_LINES = 10 : (RETUEBN)

' (CONT.) Y
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-EJECT

START

L AR B A * %

-+ rt

OUTPUT ("OUTPUT! ,6,' (TX,12621) ')

OUTPUT {*PAGEY, 6, (1H1,5 (/) , (1X,13221)) %)
SSTLIMIT = 1000000

EERRLINIT = 100

&TRIN = 1

£0UTPUT = 1

SINPUT = 3
ETRACE = 0
EDUNP = 0

EFTRACE 0

THEOREM = TABLE (250)

HAME = TABLE(35)
LINE = TABLE(35,1)
PART = TABLE(31,1)

SUB = TABLE (9)

ROMAN_TO_ARABIC = TABLE (3)
ROMAN_TO_ARABICC'I'> = 1
ROMAN_TO_ARABICK'II'> = 2
ROMAN_TO_ARABICK'III'> = 3

STACK = TABLE(5,1)

PF_LINE = TABLE (24,1)

MP_MARK = POS(0) 'C!

PH = {(BOS (D) '«1.01")

(POS {0) "#2.337)

{POS (D) *'*3,01%)

{POS {0) "%3.02")

(POS (0) '%5,01%)

(BOS (0) "*4.02°)

{POS {D) '¥4.34%)

(BOS{0) '*4.11)

(BOS (D) "*4,117)

(BOS {0) "®4.12%)

{POS (0} '*4,137)

(BOS (0} **4.14")

ASSUMP_MARK = 'ASSUNPY

CONJ_MARK = POS(0) 1%3,03"
SYLL_MARK = (POS(0) *Syll') i (POS(0)} 'SYLLY)
SUB_MARK = '/°

SE_MARK = POS (0} 'SE!

DE_MARK = POS{0) 'DE' { POS(0) 'DER?
MULTI_LINE_PF_HARK = '§°
COMMENT_MARRK = POS(0) '+

DIGIT = SPAN('{)#*.0123456789")
DIGIT_SP = SPAN(' () #*.0123456789")
PARENS = ANY{' (} ')

-3
=]

PAGE_NUN = 2
PAGE_WIDTH = €0
PAGE_LENGTH = 55

DEFINE ('SUBSTITUTION(SUB_LINE,SUBS)S1,52,53, 81, 7F1Y)

DEFTNE (*SKIP{T¥),N1',7TE27)

DEFINE (*PUT_PAGE()?,TF3")

DEFTNT (YARABIC {IN) N',TFL")

DEFTNE {(* O TEUT_CONTROL (AEG) *, tESY)
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DEFINE {("IMPLICATLUN[SIELING) *, " F /)
DEFINE (*SP{IN)','FB")

DEFINE (YCENTER(IN),EXCESSY, 1FO")
DEFINE (*AB3 (I¥)','F10%)

DEFINE {'CONT_PAGE()',"F11")

TRACE ("MP', LABEL")
TRACE (TASSDMP', 'LABEL?Y)
TRACE ('SUBY, ' LABEL")
TRACE (YREP?, ' LABEL")
TRACZ ("PLACE', LABELY)
TRACE {"COMP',* LABEL')
TRACE(¥SYLL", ' LABEL?)
PRACE ('SE?,*LABEL?)

BEAD IN A TITLE PAGE

NO¥_TINES = INPUT

NGM_LINES CORVERT{(NUM_LINES,'INTEGER")
SKIP{15)

COUNT = O

COUNRT = COUNT + 1}

TITLE_PAGE = CENTER (INPUT)

QUTPOT = TITLE_PAGE

GE{COUNT,NUH_LINES) :F(T1)
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*
* RFAD IN A HERDING FOR EACH PRGE.
* USE IT TO DETTRMINE THE SET OF DEFINITTONS TO USE.
1532 HEADTNG = CENTER(INPUT)
1: HEADING 'PRINCIPIA MATHEMATICA!  :F(HEAD1)
15_ REP_MAEK = PM 1 {PRINT)
156 HEAD1 HEADING 'THE THEORY OF IMPLICATION'  :F (ERRORY)
157 REP_MARK = TI  : (PRINT)
0
* .
* READ IN THE DATE. THE BUILT IN DATE FUNCTION DOESN'T
* WORK AT UMO.
158 PRINT DATE = INPUT
%
-
* READ IN PRINTER CONTROL
159 TEXT = INPUT
160 TEXT  BREAK(' ') . PRINT_ON SPAN(?! ')
160 + REM . PRINT_OFF  :P{ERROR1)
161 GOUTPUT = 0
*
* READ IN THE PRQOF LINE ABBEEVIATION RAND THE THESIS
162 READ :
163 SINPUT = 1
* SET UP THE INITTIAL CONDITIONS ON THE PROOF
* ABBREVATION TO BE READ IN AND THE FULL PROOF
* TO BF GENERATED.
164 LINE_RUN = 0
16° ' NOM_PF_LINES = 1
1€ JUST = 0
16, READY PROOF = INPOT  :F{(TABLE)
168 PROOF  COMMENT_MARK  :F(READ1)
169 PROOF  COMMENT_MARK =
170 DOTPUT = PROGF  : (READY)
171 READT PP_LINE<1> = PROOF
172 PROOF  MULTI_LINE_PF_MARK  :F(READ2)
173 JUST = 7
174 PROOF  BREAK (MULTT_LINE_PF_MARK) . NUX_PF_LINES
175 PROOF  NUM_PF_LINES MULTI_LINF_PF_MARK = :P(ZREORT)
176 PF_LINE<1> = PROOF
177 PF_LINE_NUM = 1
178 READ3 PF_LINE_NUM = PF_LINE_NUN + 1
179 PF_LINE<PP_LINE_NUM> = INPUT
180 GE (PF_LINE_NOM,NUM_PP_LTHES)  :F {RFAD3)
181 READ2 THESIS = INPUT  :F(ERRORT)
* CHECK FOR PRINTER CONTROL
182 THESIS  DIGIT . THS_NUM
183 JUTPUT_COKNTROL (THS_NUM)
184 PUT_PAGE ()
* IF SQUTPUT IS NOT POSITIVE DON'T CONSTRUCT THZ PEQOF
185 GE (8QUTPUT,1)  :S (THM)
* PUT THE THESIS TO BE PROVED TN THE THEOREM TABLE.
186 THESIS DIGIT_SP REM . THEOREMKTHS_NOX>
* IF THE THEGRZM HAS A BLANK THIER IS A NANE
18- THEOREMCTHS_NUM>  BRFAK(' ') . THEORENKTHS_NUM>
18 + SPAN (' ') REM , NANTLKTHS_NUM>
18 + :F (READ)
188 NAMECTHS_NUM> = ' (7 NAMECTHS_NUM> *) !

189 : (READ)
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EF

ROW ANALYZE THE PROOF LINE

IF THE PRCOF DOES¥'T CONTAIN 'YAX'Y, 'DEF', OR *INF' IT IS5 A THEOREHM

PROOF *AYY | *DEF { 'YINF' :S{aX)

DELIM = ANY (*+~-:")

PUT THE THESIS TO BE PROVED IN THE THEOREN TABLE.

THESIS DIGIT . THM_NUY SPAN({®" ') . B

THESIS DIGIT_SP REM . THECREMSTHH_RUH>

I7 THE THEOREM HAS 2 BLANK THERE IS A NAME

THEOREMLTHN_FUM> BEEZAK(' ') . THEOEREMLTHMN_NUND
SPAN('Y ') REM . HNAME<TRM_NUM>
17 {THHK. ) :

HAME<STHM_NOUM> = ' (* NAMECTHM_NUM> '}!

OUTPUT = THM_NUM ' ' THECREMSTHM_NU#M> ' * NAMESTHM_NUM>
SKIP{(1)

PRINT THE PROOF ABBREVIATICN.
QUTPUT = 'PROOF ABBREVIATION!
PF_LINE_NUK = 0

PF_LINE_NUM = PF_LINE_NUY + 1

OUTPUT = PF_LINE<PF_LINE_NUM>
GE(PF_LINE_NUM, NUM_PF_LINES) =¥ (PF1)

PRINT THE PULL PROOF.

SKIP (1)

OUTPUT = 'PROOF!

PAGE_LINES = PAGE_LINES + NUM_PF_LINES + 2
GET THE PARTS OUT OF THE PROOF LINE
PF_LINE_NUNM = 0

PF_LINE_NUM = PF_LINE_NUM #+ 1

PROOF = PFP_LINE<PF_LINE_NOM>
GT(PF_LINE_NOM, NUM_PF_LINES)  :S{ERRORS®)
PRCOF = PROOF '+

PART_NUM = 0

PART_NUM = PART_NUN + 1

PRODF  BREAK('+~;') . PART<PART_NUM>  :F (THS)
PROOF  PART<PART_XUX> DELIM = : {LOGPT)

i

IF THE PROOP CONTAINS 'ax*' IT I3 AN AXIOH

PROOF . *2aX? $F{DEM

THESIS DIGIT . AX_NuUH

THESIS DIGIT_SP REM . THEORENE<AX_NUM>

IF THE AXIOM HAS A BLANK THERE I35 A HAMNE

THEORENCAX_RUN> BREAK (* ') . THEDREN<CAI_NUH>
SPAN{Y ')} REM . HANE<AX_NUM>
1P {AX. )

NAME<AX_NUM> = ¥ (' NAMNECAX_NUH> ")?

SKIP(2)

OUTPUT = AX_NU}3 * ' THEORE#H<AX_NOUM> * Pp. ? NAMESAX_NOM>

: [READ)}

IF THE PROOF CONTAINS 'DEF? IT IS A DEFINTTION

PROOF  'DEF? s F{INF)

THESIS DIGIT . DEF_¥UM

THESIS  DIGIT_SP REM , THECREMCDEF_NUM>

I¥ THE DEFINITION HAS A BLANK THERE IS A NAME

THEOREM<DEF_NUM>  BREAK(' ') . THEORENKDEF_NUM>
SPAN{! ') IEN . NEWIKDEF_NUM>
:F(DEF, 1)

NAMESDEF_NUM> = '{* NANICDEIF_NUM> *)°?



230 QUTPUT = DEF_NIM ' ' THEOREMIDEF_NUX> ' Df. ' NAMECDEF_KUM>
231 s {(READ)

*
E
* IF THE PROOF CONTAIN3 *INF'Y JUST EEAD IN THE WORDS,.
* NOTE THAT '%' IS AN END OF TEXT MAERKER.

2. INF PROOT LR :F (ERRORT)

233 SKIP{Z)

234 INF.1 THESIS Vg S {INF,2)

235 QUTPUT = THESTIS

236 THESIS = INPOT s {INF. T)

237 INF.2 THESIS 14 = ' pPp.!

238 QUTPUT = THESIS

239 : (READ)
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PARSE
*

* ®EE RN
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PARSE EACH PART AND CONSTRUCT THE LINE
FIRFST TURN OFF INPOT FOR EFFICIENCY. SEE GRISWOLD,
POAGE, AND POLONSKY 3ECTION 11,5,
EINPUT = O
BIGGEST_PART_NUM = PART_NUM ~ 1
THE LINE NUMBER IS SET TO ZERO UP AT RFEAD, S0 THAT
IT WILL BE IKCREMENTED THROUGH THE WHCLE PROOCF AS
EACH PROOF LINE IS ANALYZED.
I WISH TO PRINT THE LINE NUMBERS USED IN THE PROOF
ABBREVIATIONS. THEY ARE AT THE END OF EACH PROOF
ABBREVIATION AND THEY CONTAINW LEPT AND RIGHT

PARENTHESES. THEY WILL BE CALLED INTERNAL LINE NUMBERS.

PART_NUN = 0

INT_LINE_NUM = ?()?

PART_NUM = PART_NUM + 1

EQ(PART_NUM, BIGGEST_PART_NUM - 1)  :F(PARSE)

PART<BIGGEST_PART_NUM> PARENS  :F(PARSE?)
INT_LINE_NUM = PART<BIGGEST_PART_NUM>

CHECK FOR SKIP TO A NEW PAGE BECAUSE THE PROQOF IS TOO LONG.

GE(PAGE_LINES, PAGE_LENGTH) CORT _PAGE{)

LINE_NUH = LINE_NUM + 1
GT{(PART_NUMW,BIGGEST_PART_NUN) 3 {ERRORS)

THE PART MUST CALL FOR MODUS PONENS, SUBSTITUTION,
BEPLACEMENT, SYLL, SUB., OF EQ,

OR PLACING A PEEVIQOUSLY PROVED THEOREM

O A LINE, THE LINE TO BE PEOVED MUST BE IN THE
LAST PART; ALL CTHER SINGLE RNUMBERS ARE PLACENMENTS
O¥ A LINE.

PART<PART_RUHK> MP_MARK S5 (MP)

PARTLPART_NKUN> CONJ_MARK 5 (CONJ)
PART<PART_NUM> ASSUNP_MARK :S{AS3UMP)
PART<CPART_NUHK> REP_MAFRK 25 {REP)

PART<PART_NUN¥> SYLL_MARK t5({5YLL)
PARTSPART_NUN> SE_MAREK 15 {SF)

PART<PART __NUM> SUB_MARK 13({508)

PART<PART_NUM> DE_MARK 1S{DEY

EQ (PART_NWUM,BIGGEST_PART_NUHN) :F{PLACE) 5{CONP)

SUBSTITOTION RULE
GET THE THEOREM KUMBER

PART<PART_NUK¥> DIGIT . THM_NUM SPAN(* *} . B :F{ERROR2}

PRINT THE THEOREM AND, IF ANY, THE SUBSTITUTIONS

PART<PART_NUM> PARENS :F(SUB.1)

LINE_NUM = LINE_NUM - 1  :({SUB.2)

LINECLINE_NUM> = THEOREMCTHM_NUM>

OUTPUT = DUPL(' ',JUST) SP{LINE_NUM) LINE<LINE_NUM>
v " THM_NUM ' ' NANESKTHN_ NI

PART<PART_NUM> THM_NUM B =

OUTPUT = DOPL(' ',JUST + 6) PARTPRET_NUM>

NOW PEBFORM THE SUBSTITUTION AND PRINT THT RESULT

LINE<LINE_NOUH + 1> = SUBSTITUTION(LINECLINE_NUN>,

PARTCPART_NON>)

LINE_NUM = LINE_NUHM + 1

QUTPUT = SP(INT_LINE_NUN) SP(LINE_NUH) LINE<KLINZ_NUMD>

PAGE_LINES = PAGE_LINES ¢ 3

: {PARSE)

HNODUS PONENS

syB



CP(Q, THE RNTECEDANT P, AND THE CONSEQUENT Q. [HZ PRUUY

PART GIVES US THE ANTECEDANT ONLY. THE ANTECEDANT IS

CONSTRUOCTED FIRST, THEN WE BACK UP THRQUGH THE PROOF 7D

THR IMPLICATION, AKD FINALLY PULL OUT THE CONSEQUENT,

FIRST CONSTRUCT THE ANTECEDANT.

27" PART<SPART _NUM> 'CY DIGIT . THM_NUM

THE IMPLICATION CCULD ALREADY BE IN THE PROOF. THIS IS5
' TRUE IFF THE THEORENM NUMBFR HAS LEFT AND RIGHT PARTNS,

275 : THM_NUM PARENS :F{LMPLU)

* % % % ®

* %

* BACK UP THROUGH THE PROOQF UNTIL WEZ GET THE ANTECEDANT.
* DECREMENT THE LINE NUMBER BECAUSE WE DO NOT GENERATE
* A NEW LINE,
276 LINE_NU# = LINE_NOM - 1
277 ANT_NUM = LINE_NUN :
278 LAPS LINE<KANT_NU#> PCS(0) THEOREMSTHM_NUM> RPOS{0) :S{LKP1)
279 ANT_NUM = ANT_NUM - 1 .
280 EQ{ANT_WNUM,0) :S {ERROR5) F(LMP5)
* THE IMPLICATON IS NOT ALREADY IN THE PROOF
281 iupy LINE<LINE_NUM> = THEOREM<THM _NUM>
282 ANT_NUM = LINE_NUM
283 QUTPUT = DUPL{* ',JUST) SP(LINE_NUM) LINE<LINE_NUM>
283 + ' ' THM_¥NUN O ' NAMELTHN_NUM>
284 PAGE_LINES = PAGE_LINES + 1
* TEST FOR A SUBSTITUTION
285 PART<PART_NUMN> *'/°? sF(LHPY)
286 PART<PART_NUM> *C* THH_NUM SPAN(' ') REM . TEMP
287 OUTPOT = DUPL({' ',J0ST + 6) TENP
288 LINEXLINE_NUH + 1> = SUBSTITUTION (LINE<KLINE_NUED,TEHNP)
289 LINE_KUM = LINE_NUM + 1
290 ANT_NUM = LINE_NUHX
291 QUTPUT = BUPL(' ?,JUST} SP(LINE_NUM) LINE<SLINE NUM>
29* + ' suB*
2¢ PAGE_LINES = PAGE_LINES % 2
* NOW FIWND THE IMPLICATION
293 LHP? INP_NUM = LINE_NUH
* THE IXPLICATION CA¥ BE IN ONE OF THREE FORMS: CPD, EPQ, OF EQP.
* IN EACH CASE WZ KNOW ONLY P, WHEN IT MAY BE EQP THEN THE
* LENGTH OF O MUST BE COMPUTED SO THAT IT MAY BE SKIPPED,
* Q ITSELF IS NOT KNOVWN.
294 LHP3 LINECINE_NUH> (POS{Q) ('C' | 'Z*') LINECANT_NOUM>)
294 * i ("E' LEN(2BS(SIZE(LINE<IMP_NUK>) = SIZE(LINE<ANT_NUM>) - 1})
294 + LINE<ANT_NUNM> RPOS(D}) sS{LNP2)
295 I¥P_NUM = IMP_NUM -~ 1
2986 EQ (IMP_nUAd,0) 1S {EREQZES) F (LME3)
* NOW PULL OUT THE CONSEQUENT
297 LMp2 LINE_NUM = LINE_NWOX + 1
298 LINE<LIRE_NUM> = LINELINMP_NUM>
* CHECK TREZ RESYLT.
* ALLOW EITHER 'C' OF 'E' ON THE FRONT.
239 LINE<SLINE_NUN> POS{0) (*CT' { 'E') LINESANT_KUM> = $S{LMPE)
* THIS WILL ALLOW P T0 BE DERIVED FROHM EPQ AND Q.
100 LINECLINE_WOM> = IMPLICATION(LINE<LINE_NUH>)
301 LINE<LINE_NUHD> 4" LINE<SART_NUM> = :F{EREORS)
302 L¥PH QUTPUT = SP{INT_LINE_NUM) SP({LINE_NUM) LINE<LINE_NUM>
EH + ' MP: Y IMP_NUM ', ' ANT_NUM
303 PAGE_LINT®S = PAGE_LINES + 1
304 : {PARSE)
] *
&
* REPLACEMENT RULE
* GET THE DEFINITION NIHBEF
305 REP PARTLPART_NUN> DIGIT . DEF_NUH
304 TEKP = THECOREMCDIF_NUND
ie? oHTPOT = DUPL{' ',JUST + K) TEZHRP ' DEf. v DEF_NUOA

3107 + ¢ !t NAMTSDEF_NUM>



303 REPLACEMENT_SPCY = 7

310 SPOT =
* TEST FOR A ROMAN NUMERAL
3N PART<PART_uNUN> '1? :F(LREPT)
312 PART<PART_HUN> BEERK{('I"') SPAN{*'I'} . SPOT :¥ (ERRORZ)
317 PART<PART_NUM> SPOT = :F {ZRROR3)
3’ REPLACEMENT _SPOT = ARABIC({SPOT) :F{ERROR3)
31 PART<PART_NUM> = TRIM(PART<PART_NUM>)
: . TEST FOR A SUBSTITHTIOR.
316 ILREPY PART<PART_NOM> SUB_MARK :P{LREP2)
17 PART <PART_NUM> DEF_NUM SPAN{* ") = :F{ERRCR3}
318 TEMP = SUBSTITUTION(TEMP,PART<PART_NUN>)
319 QuTPUT = DUPL{' ',JUST + 9) PART<PART_NUM>
320 QUTPOT = DUPL(® ',JUST + &) TEMP * Df.°
321 PAGE_LINES = PAGE_LINES + 2
322 LREPRPZ TEMP {(BREAK('=") ., LH3) *'=* (REN . RHS) :F{ERRORI}
323 LINE<LINE_NGM> = LINECLINE_NOUM - 1>
* ASSUME THE RIGHT SIDE OF THE DEFINITION IS TO BE REPLACED
* BY THE LEPT SIDE. IF NOT WE REVERSE THE RIGHT AND LEFT
* SIDES OF THE DEPINITION AND PRQCEED.
324 LINE<LIRNE_NUNM> RHS :5 (LREPSH)
325 S = RHS :
3286 RH5 = LHS
327 LHS = 8
* DETERMINE THE PLACE FOR THE REPLACENENT.
* IF REPLACEMENT_SPOT IS ONE, SNOBOL4
* WILL DO THE JOB AUTOMATICALLY.
* USE *#' TO MARX THE PLACES WE DON'T WANT TO TOUCH
328 LREPE EQ(REPLACENMENT_SPOT, 1} $:S{LREPH) -
329 ¥N=20
330 LREP2 N=XN+1
33* LINESLINE_NUM> RHS = *4%!? sF {RREDOR3)
3z EQ{N,REPLACEMENT_SPOT ~ 1) :F{LREP3)
3. LREPH LINE<LINE_KU#> RHS = LHS :F{ERROR])
234 LREPS LINEKLINE_RUM> 4% = RHS :S{LREPS)
335 ODTPUT = SP(INT_LINE_NUM} SP{LINE_NUM} LINECLINE_NUM>
235 + t REP * 3SPOT
336 PAGE_LINES = PAGE_LINES + 1
337 : {(PARSE)
»
*
* PLACE A PREVIOUSLY PROVED THEQREM ON A LIHNE
* ONLESS IT IS5 THERE ALEEADY. IT IS IFF THE THEOREHM
* RUMBER HAS LEFT AND RIGHT PARENS. IF THIS IS TRUE
. * WE ALSQ GIVE BACK THE NEW LINF NUMBER WE GOT,
33s PLACE PRART<PART_NUM> PARENS :F{PLACE)
339 LINE_NUM = LINE_NUK - 1 : {PAESE)
340 PLACTEY LINESLINE_NUM> = THEOREM<SPART<PART_RUM>> 1F{ERRORU})
341 OOTPUT = SP(INT_LINE_NUM) SP(LINE_NUM) LINECLINE_NUN>
341 + ' ' PART<PART_NUH> ! '
L + HAME<PARTAPART_NUM>>
342 PAGE_LINES = PAGE_LINES + 1
343 : (PARSE)
*
*
* This places an assumption on a proof lins.
344 ASSUMP
34 PART<PART_NUM> 'ASSUNP' SPAN(' '} = :F (ERROEU)
34 LINE<LINZ_NUM> = PART<PAET_NOUN>
34 . OUTPUT = SP(INT_LINE_NUM) SP{LINE_NUM) LINEKLINE_NUN>
347 + ' ASSUMP?
318 PAGE_LINES = PAGE_LINES + 1
349 : {PARSE)
*



385

337
338

389
39¢
391
39¢

39,
334
1G5
196

3127

SYLL1

5YLL2
SYLL3

SYLLY

SYLLS

SYLLG6

SYLLY

tn % ¥ ¥

B

3B

SE2

THIS IS & BINARY EULF WHICH TAKES IN PREVIOUSLY PHOVED
FORMOLAS OF THE FORX CPQ, CQR AND GIVES AS RESULT CFPR,

GET OOT THE THEOREM NUMBERS
PART<PART_NUM>  'SYLL' SPAN{' ') DIGIT . THMI
SPAN(', ') DIGIT . THM2  :F{EBRROR7)
BACK UP THROQUGH THE PROQF UNTIL THE THEOREMS ARE FOUND.
BACK_UP = LINE_NUNM - 1
MATCH = 0
LINECBACK_UP>  PO5({0) THEOREM<THM1> RPOS (0) :5(SYLL2)
LINE<BACK_UP>  PO5({D) THEORENCTHEM2> RPOS(0)
:S(SYLL3} P (SYLLY)
NUM_THM1 = B2CK_UP
MATCH = MATCH + 1 : (SYLLY)
NUM_THM2 = BACK_UP
BATCH = MATCH + 1
BACK_UP = BACK_UP = 1
EQ (NATCH, 2) :S{SYLL5)
EQ(BACK_UP,0) :F(SYLL1)
THH1 = IMPLICATION [LINE<NUM_THMI>)  :F(ERRORT)
THMZ = IMPLICATION (LINE<NUE_THM2>) :F (EREORT)
THM1  BREAK{'#?) . ANTY "$#! EEM ., CONSY
THM2  BREAK{'#°) . ANT2 *#' REM . CONS2
CONST  ANT2  :F(SYLL§)
LINECLINE_NOM> = *C' ANT1 CONS2 1 (SYLL7)
ART1  CONS2  :F (ERRORT)
LINECLTNE_NUM> = $C' BNT2 CONS1
OUTPUT = SP{INT_LINE_NOH) SP({LIVE_NUH) LINECLINE_NUMD>
' SYIL: ' NUM_THM1 ¢, V NUM_THM2
PAGE_LINES = PAGE_LINES + 1
: (PARSE)

SUBSTIVITY OF EQUIVALENCE

PART<PART_NUM> *:' :F{SEE)
PART<PART NUM>  SE_MARK SPARN(' (') BEERK(':') . SI
t:7 BREAK(®) ') . S2  :F{ZRRORY)
GET THE THEOREM NUMBERS OUT AND PRINT THE THEOREXS,
S1 DIGIT . THM_NUM_LHS
52 DIGIT . THM_NUM_RHS
LHS = THEQOREN<THM_NUM_LHS>
BHS = THEOREMCTHM_NUM_RHS>
QUTPUT = DUPL{' ',JUST + 6) LHS ' ' THM_NUM_LHS * : '
RHS * ' THM_NUX_RHS

PAGE_LINES = PAGE_LINES + 1
SUB_LHS =
SUB_RAS =
TEST FOR SUBSTITUTIONS ON THE LHS.
51 SUB_MARK  IF {SE1)

S1 THM_NUM_LHS SPAN(' ') = :F{ERRORY)

SUB_ILHS = 51

LHS = SUBSTITUTION(LHS,SUB_LHS)
TEST FOR SUBSTITUTIONS ON THE RHS.
$2 SUB_MARK  :F(SE2)

S2 THM_NUM_RHS SPAN(' '} = 2 F {ZRRORY)

SUB_RHS = §2

RHS = SUBSTITUTICON(RHS,SUB_RHS)
IF THERE ARE SUBSTITUTIONS, THEN PRINT THEM AND THIIR RESTLT.
EQ {SIZE(SUB_LHS} + STZE (SUB_RES),0) 1S (SE3)

OUTPOT = DUPL{*t ',JUST + G} SUB_LHS 7 : ' SUB_RHS

OUTPUT = DUPL(* ?,JUST + 6) LHS ' 1 ' RHS
PAGE_LINES = PAGE_LINES + 2
YERTFY THAT THE ANTECEDANTS LMD CONSEQUENTS MATCH PROPERLY.
LHS = IXPLICATION{LED) 1P (TFR0R0)



igg L5 BEEAK("#7) o ANT_LHS *¥* oM o CUNS_LH> TFLENRURY)

400 R HS BREAK (*#*') . AKT_BHS '#' REM , CONS_BHS :F (LRRORY)
401 ANT_LHS CORS_EHS :F (ERRCR D)
402 ANT_RHS CONS_LHS :F (FRRORY}
* NOW MAXE THE RZELACEMENT.
up” LINE<LINE_NUM> = LINIKLINE_NUM - 1>
4. LINE<LINE_NUM> ANT_LHS = CONS_LHS 15 (SES)
B0s LINE<LINE_KUM>  CONS_LHS = ANT_LHS :7(ERRORY)
406 SE4 QUTPUT = SP(INT_LINF_NUM) SP({LINE_NUM) LINE<LINE_NUM> ! SEY
407 PAGE_LINES = PAGE_LINES * 1
408 : {PARSE)
L
*
409 SEE PART<PART_XNUX> SE_MARK SPAN{(' (') BREAK({*}') . SI TP {EREOR11}
' * GET THE THEOREM NUMBER
410 51 DIGIT . THM_KUM
411 THM = THEOREM<T HM_HUM>
412 OUTPUT = DUPL{* ',JUST + 6) THH * ' THM_NUM
413 PAGE_LINES = PAGE_LINES + 1
* TEST FOR IMPLICATION
414 THM POS({0) '3’ :P(ERROE11)
- TEST FOR SUBSTITUTIONS
418 s1 SUB_MARK :F{SEE1)
416 51 THM_NUM SPAN(' ') = : ¥ [ERROR1Y)
417 QUTPUT = DUPL{' !',JUST + 9} 51
u18 THM = SUBSTITUTION(THEM,S1)
419 QUTPUT = DUPL(' ',JUST + 6) THM
420 PAGE_LINES = PAGE_LINES * 2
421 SEE1 THM = IMPLICATION(THM) :P(ERRORTY)
422 THH BREAK (*#') ., S1 '#' BREM , S2 :F {ZRROR1Y)
* MAKE THE REPLACEMENT
* IT IS HMADE IN THIS ORDER SINCE THE MOST COMMON USE IS
* TO CHANGE NNP TO P USING EPNNP.
42 LINE<LINE_NOUM> = LINECLINE_NUNK -~ 1>
424 LINE<LINE_WU#> S2 = 351 25 (SEE2)
* IFP IT DIDN'T WDRK, TRY THE OTHER WAY.
4525 LINE<LINE_NUM> 51 = 352 :F{ERROR11}
426 SER2 DUTPUT = SP(INT_LINE_NUM} SP(LINE_NUH)
426 + LINE<KLINE_NUM> SEr -
427 : PAGE_LINES = PAGE_LINES + 1
428 PAGE_LINES = PAGE_LINES + 1
429 : {PARSE)
E
* .
o PM RULE CALLED HCONJI™.
* THYS IS A BINARY RULE WHICH TAKES IN PREVIQUSLY PROVED
* FORMILAS AND RETURNS THEIR CONJUNCTION,
430 CONJ
* GET QUT THE THEORFEM NUMBERS

431 PART<PART_RXRUM> "3, 03% SPAN{' ') DIGIT . THHT .

431 + SPAN (*, ') DIGIT . THM2  :F{ERROR10)
* BACK UP THROUGH THE PROCF UNTIL THE THEOREMS ARE FOUND.

432 BACK_UP = LINE_NUM - 1

433 MATCH = 0

434 CONJ1 LINE<BACK_UP>  20S(0) THEOFEMLTHMI> RPOS(0) 3 (CONJI2)

435 LINECBACK_UP>  P0OS(0) THEOREMKTHNM2> EPOS(0)

435 + 1S (CONJ3) T (CONJIY)

631 CONJ2 NOM_THM1 = BACK_JP

47 MATCH = MATCH + 1 1 {CONJU)

B3, CONJ3 NUM_THM2 = BACK_UP

439 MATCH = MATCH ¢ 1

440 CONJY BACK_UE = BACK_UP - 1

B4 EQ (MATCH, 2} : S{TONIS)

n42 EQ {BACK_UP, 0) :F{CONI 1)

4u3 CONJS LINESLINE_NUM> = "RV LINZINUY _THHT> LINRCHUN _Th¥Z>
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445 PAGE_LINES = PAGFE_LINTS + 1
445 : {(PARSE)
*
*
* THIS RULT TAKES A THEZOREM OF THE FORM EPQ AND RETURNS
* RITHER CPQ OR CQP (FOR DER).
4yr DE
44 8 PART<PART_KUH> DE_MARK  :F(ERROR12)
449 PARTCPART_NUM>  POS{0) 'DEE'  :S{DET}
450 LINEXLINE_KNUM> = LINECKLINE_NUM = 1>
451 LINE<LINE_¥OM> POS{0) 'E' = *C'  :F(ERROR12)
452 OUTPUT = SP(INT_LINE_¥UM) SP(LINZS_NU#) LINE<LINE_NUM> '  DE!
453 PAGE_LIRES = PAGE_LINES + 1
454 : (PAESE)
455 DE1 TEMP = IMPLICATION(LINEKLINE_NUA = 1>)
456 TEMP  BREAK('#') . 51  *¥%' REM . 52  :F(ERROR12)
457 LINECLINE_NUE> = 'C! S2 S1
458 QUTPUT = SP{INT_LINE_NUM) SP{LINZ_NUM) LINEXLINZ_NUM> *  DER®
459 PAGE_LINES = PAGE_LINES # 1
460 : {(PARS E)
#
]
* COMPARE THE THEOREM PROVED WITH THAT WHICH WAS READ IN
461 conp THESIS DIGIT . THM_NUM
* THE LINE NUMBER HAD BEEN INCREMENTED IN ANTICIPATION
* OF ANOTHER INFERENCE RULE,

462 LINE_NUM = LINE_NUM = 1

* FIRST SEE I¥ THIS IS THE LAST LINE OF THE PROOF
* OGR JUST DF THE PBREOOF ABBEEVIATION.
463 PART<PART_NUM> (THM_NUNM | TPROP* | *Prop*) S {CoMPY)
* SAYE THE PROVED LINE FOR LATER U0OSE.
B¢ THEOREM<PART<PART_NUM>> = LINECLINE_NUM> : {(PF2)
463 C{ONET LINE<LIRE_NUN> POS (D) THEOREMCTHM_NUN> RPOS (0) 2P {PROB)
EEY) * (READ)
457 PROB QUTPUT = DUPL{**? 50)
B68 QUTPUT = *THE LAST LINE OF THE PROOF AND THE THES;S*
469 DUTPUT = 'WHICH WAS READ IN DC NOT AGREE!?
u7o oUTPUT = YTHE PROGRAM TAKES THE THESIS WHICH WAS!
471 QUTPUT = 'READ IN TO BE CORRECT;*
472 OUTPUT = THM_NUM ' ' THEOREMSTHM_NUM>
573 QUTPUT = DUPL('*',50)
74 . s {READ)
*
*
* THIS SECTION PRINTS OUT THEQFEENS AND DEFINITIONS READ IN .
515 TABLE
476 THS_NUM = ¥ ¢
477 DATE = ¥ ¢
478 HEADING = *SUNMARY OF THFORENMS AND DEFINITIONI?
479 PUT_PAGE ()
480 THEOREMS = CONVERT (THROREM,'ARRAY')
481 J =0
B2 I =1
483 TABLE1
* IN THZ NEXT STEP FAILURE COULLD MEAN THE END OF THY ARBRAY.
4806 TARLEZ THEORFNS<I, 1> POS{0) t'¥? 1F(TABLE )
iy DUTPUT = THEOREMSST,T1> DUPL{® *,8 - SIZE(THEOREMSLI,1>;)
4f + THEQOREMSLI, 2> ! ' NAMELTHEQREMSLI, 1>> :?(FNB)
0 B J=J + 1
* SEE IF THE ARFAY HAS LENDED. IF YES, PINISH,
487 TABLE3 THEOREN3LTI, > :FIEND)
488 I =1+
439 EQ(l, REMDB(J, 50)) :F[TABLEZ)

499 CONT_EBAGE (} : (TABLET)

%



491
4392
493
ggr
ul

4 9%
4ay
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
5%
518
519
520
52

52
523
524
525
526
527
528
529
530
531
532
233
534
535
536
537
h38
539
340
591
542
543
Sk
a45
54

54

50 ¢
549
550
551
552

553

=EJECT
*

ERRORT

ERRORZ

ERBOR3

ERRDRY

ERRORS

EBRRORG

EEROR?

EREQR OUTPUT SECTION

ST_NUN =
SKIP(2)
QUTPOT
GUTPUT
ouTPOT
oDTPET
QUTPUT
ooTPOT
: (READ)
ST_NUM
SKIP(2)
QuUTPUT
QUTPOT
QuUTPUT
0UTPOT
OUTPUT
SUTPOT
: {READ)
ST_NOA =
SEIP(2)
oUuTRPUT
oUTPUT
paTpOT
OIUTPUT
oarTeuT
QUTPROT
gUuTRPOT
DuUTPUT
oUTPOT
QUTPUT
= (READ)
ST_NUNM
SKIP(2)
ouTPUOT
QuUTPUT
QUTPRUT
QUTPUT
oUTPOT
ouTpUiT
: (READ)
ST_NUM
SKIp(2)
cuUTPUT
gurelT
QUTPUT
oUTPUT
QuUTPUT
QUTPUGT
OUTPUT
: (READ)
ST_KOM
SKRIP{2)
QUTPOT
QQTpPUT
GUTPUT
: {READ)
ST_NUM
SKIP{Z)
OUTPUT
OOTPUT
oUTPOT
guTpUT
Q4T PuT

il [T T I T T
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ELASTHNC

DUBPL{"*',560)
YRIEAD FRELR!?
*PROCF IS °
YTHESIS IS
*HEADING IS !
*ST,. NUM IS 7

PFOOF

THESIS
HEADING
ST_NUM

ELASTHC

DUPL{"*',60)
*SUBSTITUTION ERROR?

'THESIS * THESIS
1P/N ' PART_NUM * ' PART<PART_KRUHD>
‘L/N * LINE_NUM * * LINE<LINE_NUND>
"ST, NOM IS ' ST_NUM

SLASTHO

DUPL (*#',60) -

*REPLACEMENT ERROB!

¢P/N ' PART_NUM ' ' PART<PART_XNUMD>
*DEP * DEF_NUM ' ' THEOREM<DEF_NUM>
*TENP * TENP

*RHS * RHS

'LHEHS * LHS

*REPLACEMENT_SPOT ' BREPLARCENENT_SPOT
*5POT ' S5POT
*ST. NUM IS ' ST_NUM
ELASTHNO

DUPL(*#*? ,60)

*PLACE ERROR®

‘L/N ' LINE_NUM

*P/N ' PART_NUH

TPART ' PART<PART_NUM>
*ST. NUM IS ' ST_NOM

ELASTNQ

DUPL{**',60)

*MODUS PONENS ERROR®

15T, KUK IS ' ST_NUH

'IMP_NUM IS ' IMP_HUH
‘LINE<IMP_NU#> IS ' LINE<IMP_NUM>
YANT_NUM IS ' ANT_NOH
'LINESANT_NUN> IS * LINECANT_NUM>

&ELASTNG

DUPL (%', 60)
'pP LINE OR PART ERRONR'
*ST., NUM IS ' ST_NUNM

ELASTNC

DUPL (' %', 60)

*SYLT ERROR!

TTHH1 IS * THM1
TTHM2 IS ! THM2

*ST, HOM IS ' ST_NUHM



552 DUTPUL =
556 OUTPUT =
557 OUTPUT =
558 : (READ)
550 FRROR8  ST_NUY =
560 SKIP (2)
5¢ OUTPUT =
56 DUTPUT =
563 DUTPUT =
564 OUTPUT =
565 OUTPUT =
566 OUTPUT =
567 OUTPUT =
568 : (READ)
569 ERROR9  ST_NUM =
570 SKIP(2)
571 OUTPUT =
572 QUTPUT =
573 ONTPUT =
574 OGTPUT =
575 OUTPUT =
576 OUTPUT =
577 OUTPUT =
578 OOTPUT =
579 OUTPUT =
580 QUTPUT =
581 : (READ)
582 ERROR10 ST_NUM =
583 SKIP(2)
584 OUTPUT =
585 QUTPUT =
58F QUTPUT =
5§ OUTPUT =
58 0UTPUT =
589 : {READ)
590 ERROR11 ST_NUM =
531 SKIP(2)
592 OUTPUT =
593 OuUTPUT =
594 QUTPUT =
595 QUTPUT =
596 OUTPUT =
597 OUTPUT =
598 0UTPUT =
599 : {READ)
600 ERROR12 ST_RUM =
601 SKIP(2)
602 0 UTPUT =
603 QUTPUT =
604 OUTPUT =
605 OUTPUT =
6056 QOTPUT =
607 OUTPUT =
508 : (READ)
609 END START

{

TLUND ] 1D LUND |
*ANT2 IS ' ANT2
YCONS2 IS5 ' CONSZ2

SLASTHO

DUPL(***,60)

1SE ERROR!

1ST. NUM IS ' ST_NOM
ILINE IS ' LINE<LINE_NUR>
*LINE NUMBER IS * LINE_KUM
TLHS IS5 ' LHS
'RHS IS ' RHS

ELASTHO

DUPL{**",60)
*SE ERROR?
YPART IS !
'51 IS ' 351
152 I3 ' S2
TLHS IS ' LHS
*EHS IS ' RHS
*SUB_LHS IS °
*SUB_RAS IS !
*sT, NOM, IS °

PARTPART_NUH>

SUB_LHS
SUB_RHS
ST_N0H

ELASTHNQ

DUPL(*»*',60)

'CONJ ERROR?

TTHMT IS ¥ THRMI
*THMZ IS ' THMZ

15T, NU¥ IS ' ST_NOM

ELASTHNO

DUPL{**»7,60)

1SE {EQUIV.) ERROR!

*PART I3 Y PART<PART_NUHM>
*S1 IS * 51
v52 I8 v 52
'THH IS ' THY
*ST. HOM, IS * ST_NUH
ELASTNC

DUPL('*',60)

*DE Ok DER EEROR!

"PART IS ' PART<PART_NUM>
151 IS ' $1

's2 15 * 52

'ST, NOM., IS ' ST_NUM

NO ERRORS DETECTED IN SOURCEY PROGEAR



