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AAAAAA BBBBBBBB EEEEEEEEEE 
AAAAAA BBBBBBBB EEEEEEEEEE 

AA AA BB BB EE 
AA AA B8 BB EE : AA AA 88 BB EE ,,, 
AA AA BB 8B EE ......... 141 ... , •• 

AA AA BBBBBBBB EEEEEEEE 
AA AA B8BBBBBB EEEEEEEE 
AAAAAAAAAA BB BB EE 
AAA A AAA AAA 88 8B EE 
AA AA BB BB EE .... 
AA AA BB BB EE 
AA AA BBBBBB8B EEEEEEEEEE I I I I 

AA AA B98B8B8B EEEEEEEEEE It I I 

44 44 000000 000000 44 44 000000 5555555555 
44 44 000000 000000 44 44 000000 5555555555 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 00 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 

44 0000 00 0000 00 44 0000 00 55 
44 0000 00 0000 00 44 0000 00 55 
44 00 00 00 00 , , , , 44 00 00 55 55 
44 00 00 00 00 , , , , 44 00 00 55 55 
44 000000 000000 , , 44 000000 555555 
44 000000 000000 , , 44 000000 555555 

B9B8 u u N N DODD y y AAA 
B 8 u u N N D D y y A A 
8 B u u NN N D D y y A A 
8888 u u N N N D D y A A 
B B u u N NN D D y AAAAA 
B B u u N N D D y A A 
BBBB uuuuu N N ODDO y A A 

LPTSPL VERSION 6(344) RUNNING ON LPT500 
•START• USER BUNDY A [400,405] JOB ABE SEO· 3138 DATE 14·NOV·75 14:08:24 MONITOR NETMON 5.~78 VJ (AUG 12 T •START• 

REQUEST CREATED: 14-NOV-75 14:09:26 
rILE: DSKA0:A8EC400,405J CREATED: 14-NOV-75 14:07:00 <155> PRINTED: 14-NOV-75 14:08:32 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:1 /SPACING:1 /LIMIT:45 /FORMS:NORMAL 
rILE WILL BE RENAMED TO <055> PROTECTION 
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• PROLOG EQUATION SOLVING PROGRAM, 
• BOB WELHAM 1975, 

••••••••••••••••••••••••••••••••••••••••••• 
• SOLVE ONE EQUATION IN ONE UNKNOWN, 
••••••••••••••••••••••••••••••••••••••••••• 
• SYNTACTIC SUGAR FpR U~ER.· 

+SOLVE<•EQN,•U>-SOLVEll<•EQN,•U,•ANSl, 

+SOLVE11C•ECN,oU,•AN~l-$0RTERCSOLVING-•EQN-FOR-•Ul-LIGNE-LIGNE 
-SOL11C•EQN,0 U,•ANS)-ANSWER<•U=•ANSl. 

• LOOK FOR SPECIAL CASES FIRST. 
HI.; 

+SOL11C•LHS:0,oU,•ANSl-LINEAR(oU,•LHS,•A,•B>-I 
-SIMPLIFY CU, •·B .'C •AS"1 l ,•ANS>. 

+SOL11C•LHS=0,oU~};NS1,:NS2l-QUA~<•U••LHS,•A,oB,•C>-/ • 
-TRACE< QUADRATH:~~t~ TI ON-IN-•U )-TRACE C COEF FI C I ENTS-•A-•B-.•C l 
-S IMPL IFYC C •B$2+"1 ,4 ,*A, •C > $ C2S,:1>, •SORT l 
-SIMPLIFY<CX1,•B+•SQRT),(2.•Al$Xl,•ANS1) 
-SIMPLIFYCCX1,oB+X1,•SQRTl.C2,•Al$X1,•ANS2> . 

• THEN TRY BASIC METHOD OF' ISOLATION, COLLECTION AND ATTRACTION, 

~ 

+SOL11C•EQN,•U,•ANS>-COLLECTC•U,•EQN,•NEW>-S0L11C•NEW,0 U,0 ANS>, 

+SOL11C•EQN,•U,•ANSl-ATTRACTC•U,•EQN,•NEWl-SOL11C•NEW,0 U,•ANS), 
\. 

•••••••••••••••••••••••••••••••••••••••••• 
• ISOLATION ROUTINES, 
•••••••••••••••••••••••••••••••••••••••••• 
+ISOLATEC•X,•EON1#•EQN2,•ANS1#•ANS2r-/ 

·ISOLATEC•X,•EON1,•ANS1>·ISOLATEC•X,oEQN2,•ANS2), 
4-/-:.. 

•ISOLATEC•X,•X=•RHS, ANSl•FREEOFC•RHS,•Xl-/-SIMPLIFYC•RHS,•ANSl, 

+ISOLATEC•X,•LHS=•RHS,•ANS) ~ 
-PERM2<•LHS,•RHS,oL,•Rl-FREEOFC•R,•X>•SINGLEOCCC•L,•X) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-TRACECJSOLATION-ON-0 LHS=•RHS-FOR-•Xl 
-SETUP<•X,0 L••LHl-USEFUL(ISOLATION,•AXJOMl 
-APPLY<LTR,0 AXIOH••LH=•R,•NEWl 
-ISOLATEC•X,•NEW,•ANS), 

+SETUP<0 X, 0 U+0 V, 0 P••Ql-l-PERM2C•U,•V••P,•Ql-SINGLEOCC(•P,ox), 
+SETUP<0 X, 0 U,•V,oP,•Ql-l-PERM2C•U,oV, 0 P,•Q>-SINGLEOCC(•P,•X>, 
•SETUP<•X,•E••El-SINGLEOCC<•E,oX), 

••••••••••••••••••••••••••••••••••••••••• 
• COLLECTION ROUTINES, 
••••••••••••••••••••••••••••••••••••••••• 
+COLLECT<•X,0 OLD,oNEWJ-OCC<•OLD,•X,oN>-1NtC•N,2)-/-FAll, 

•COLLECT(0 X, 0 OLD,•NEW>-TRACECCOLLECTlNG-oX-IN-•OLO> 
-OCCC0 OLD,oX,•N>· 
-USE•UL(COLLECTJON,oAXJOHS•HOWl 
-APPLY<•HOW,•AXIDH,•OLD,•NEWJ 
-QCC<•NEW,•X••H>-INFC•H,•Nl 
-TRACE<COLLECTION-SUCCESSFULl, 

• TRY TO COLLECT WITHIN A SUB-TERM, 

•COLLECT(•X,•OLO••NEW>-UNIV<•OLD••F,•A,Nll> 
-COLLECT(•X,oA,•B>-UNIVC•NEW,•F.•B,NIL>. 

+COLLECT<•X,•OLD,•NEWJ-UNIV<•QLD,:op,oARG1.•ARG2,NlLl 
-COLLECT(oX,•ARG1,oARG3)-UNJVC•NEW,oOP,oARG3,oARG2.NIL>. 

+COLLECTC•X,•OLO,•NEWl-UNIV<•OLO,oOP,•ARG1,oARG2,NlL) 
-COLLECTC•X,•ARG2,oARG3J•UNJV<•NEW,0 OP,oARG1,oARC3,NJL), 

•COLLECT<•x,0 oLo,•NEW)-JHUFFLE<•OLD,0 OLDS>-cOLLECT<•X,0 OLDS,•NEW), 

• ATTRACTION ROUTINES, 
••••••••••••••••••••••••••••••••••••••••• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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-USEFUL<ATTRACTION,•AX!OHS•HOW) 
-APPLY<•HOW,•AX!OH,•OLO,•NEWl 
-TRACE<ATTRACTIQN-SUCCEsSrUL), 

•TRY TO ATTRACT WITHIN SUB-TERM, 

•ATTRACT<•X,•OLO••NEW>-UNIV<•OLD,•r.•A,NIL) 
-ATTRACT<•X,0 A,•Bl-UNIV<•NEW,•r,•B,NIL>, 

•ATTRACT<•X,•OLD,•NEW>-UNIV<•OLD,•OP,•ARG1,oARG2,NILl 
-ATTRACT<•X,•ARG1,oARG3>-UN!V(•NEW,•OP,oARG3,•ARG2,NIL>, 

•ATTRACT(•X,•OLD,oNEW>-UNIV<•OLD,•OP,•ARG1,•ARG2,NILl 
•ATTRACT(•X,•ARG2,•ARG3>·UNIV<•NEW,•OP.•ARG1,•ARG3,NIL>, 

+ATTRACT<•x,•OLD,•NEW>-SHUFFLE<•OLD,•OLDSl-ATTRACT<•X,•OLDS,•NEWl, 

• SIMPLIFICATION ROUTINES, 

• QUICK KILLS, 

•SIMPLIFY(•E••E>-UNIV<•E,•CONSTANT,NIL)-/, 
+SIMPLIFY(Xl,Xi>-1, 
+SJMPLIFY(•E••El -WONTS!MP<•El -/, 

+SIMPLlFY<•E,•R>-TRACE<SIHPLlFYING-•El-FAIL, 

•SIMPLIFY<•E••R>·USEFUL<SIMPLIF!CATION,0 AX) 
·APPLY<LTR,•AX,oE,oS)-/-SIMPLirY<•S,•Rl, 

+SIMPLIFY<•E,•R>-EVAL<•E••Rl-/-TRACE<•E-EVALUATEO-TO-•Rl. 

+SIMPLIFY(o[,•Rl-UNIV(•E,*OP,*E1,•E2,NIL) 
-SlMPLIFY(•El,•Rl>-SIHPLlrY1•E2,•R2>•DIFF<•E1,•E2,•R1,oR2J-/ 
·UNIV<•F,•OP,•R1,•R2,N!Ll-S!MPL!FY(oF,•Rl, 

+S!MPLIFY(oE,•R>-UNIV<•E,°F.•A.NIL> 
-SIMPLIFY(oA,•B>·DIFr<•A,*B)-/ 
-UNIV<•D,•F,•B,NILJ-SIMPLIFY<•O,•Rl, 

+SIHPLIFY<•E••E>-AJQUT<l+WONTSIMPC•Ell,(•(/ll,NILl, 
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• • • • ••••••••••••••••••••••••••••••••••••••••• • • DESCRIPTION ROUTINES . 

• •••••••••••••••o••••••••••••••••••••••••• 

• •LINEAR<•U,•E,0,•E>-FREEOF<•E,•Ul-/, 

• •LINEAR<•U,•U,1,0)-/, • •LINEARC•U,•El••E2,•A,•Bl • -LINEAR<•U,•E1,•A1,•B1>-LINEARC•U,•E2,•A2,•B2)-/ • -SIMPLIFY<•A1••A2,•Al-SIMPLIFY<•B1+•82,o8), • +L!NEAR<•U,•E1.•E2,oA,•Bl-PERM2<•E1,•E2,•E3,•E4l 

• -FREEOF<•E3,•Ul-L!NEAR<•U,•E4,•A4,oB4l • -SIMPL!FY<•E3,oA4,oA)-S!MPLIFY<•E3,•B4,o8), 

• • +QUAO(oU,•E,0,•B,•Cl-LINEAR<•U,oE,•B,•Cl-/, 

• +QUAD(•U,•U.•U,1,0,0)-/, • 
• +QUADC•U••US2,1,0,0)-/, • +QUAD<•U,0 El••E2,•A,•B,•Cl 

• -QUAD<•U,•E1,•A1,•B1,oC1l-QUAD(•U,oE2,oA2,•B2,•C2l-/ • -SIMPLIFY<•A1••A2, OAl 
-SIMPL!FY<•Bl+•B2,•B> 

• -SIMPLIFY<•Cl••C2,•Cl, • +QUAOC•U,•E1,•E2,•A,o8,•Cl 

• -PERM2<•E1,•E2,•E3,oE4>-FREEOF<•E3,oU)-/ • -QUAD<•U,•E4,•A4,•84,•C4) 
-SIMPLIFY<•E3,•A4,•Al 

• -SIMPLJFY(•E3,•B4,oB) • -SIMPLIFY<•E3,oC4,oC), 

• +QUADC•U,•E1,•E2,•A,•B,•Cl • -LINEARC•U,•E1,•A1,•B1>-LINEAR<•U,•E2,•A2, 0 B2> 
-SIMPL!FY(•A1,•A2,•Al 

• -SIMPLIFY<•A1,•B2••A2,•B1,•Bl • -SIMPL!FY(•Bl,092,•Cl. 

• • 
• • 
• • 
• ••••••••••••••••••••••••••••••••••••••••• • • SIMULTANEOUS EQUATIONS ROUTINES, ........... , ............................ , 

• • b I ~ ~',•NIL,i~U )-/, 

• • 
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AAAAAA 88B88BB8 LL MM MM 
AAAAAA 8B88BBBB LL MM MM 

AA AA B8 8B LL MMMM MMMM 
AA AA BB BB LL MMMM MMMM 
AA AA BB BB LL MM MM MM 
AA AA 88 88 LL MM MM MM 
AA AA 88888B88 LL MM MM 
AA AA 88888B88 LL MM MM 
AAAAAAAAAA BB BB LL MM MM 
AAAAAAAAAA B8 BB LL MM MM 
AA AA BB BB LL MM MM '' .. AA AA BB B8 LL MM MM 't •• 
AA AA 888B8B8B LLLLLLLLLL MM MM . ' .. AA AA 888B88BB LLLLLLLLLL MM MM . ' .. 

• 
44 44 000000 000000 44 44 000000 5555555555 
44 44 000000 000000 44 44 000000 5555555555 
44 44 00 00 00 00 44 44 00 00 55 
4 4 44 00 00 00 00 44 44 00 00 55 
44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 00 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 

44 0000 00 0000 00 44 0000 00 55 
44 0000 00 0000 00 44 0000 00 55 
44 00 00 00 00 I I I I 44 00 00 55 55 
44 00 00 00 00 I II I 44 00 00 55 55 
44 000000 000000 44 000000 555555 
44 000000 000000 44 000000 555555 

BBBB u u N N DODD y y AAA 
B B u u N N D D y y A A 
8 8 u u NN N D D y y A A 
B8B8 u u N N N D D y A A 
8 8 u u N NN D D y AAAAA 
B B u u N N D D y A A 
8888 uuuuu N N DODD y A A 

LPTSPL VERSION 6(344) RUNNING ON LPT500 
•START• USER BUNDY A C400,405J JOB MECH1 SEQ, 3063 DATE 13~NOVe75 13:59;48 MONITOR NETMON 5 107B V3 <AUG 12 T •START• 

REQUEST CREATED: 13-NOV-75 14:00147 
FILE: DSKA1:ABLMC400,405J CREATED! 13~NOV~75 13:39:00 <155> PRINTED: 13~Nov~75 14:02113 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /C0PIES11 /SPACING:1 /LIMIT146 /j"ORMS:NDRMAL 
FILE WILL BE RENAMED TO <055> PROTECTION 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

o LEGAL MOVES FOR PROLOG EQUATION SOLVING PROGRAM, 
o BOB WELHAM 1975, 
o ALAN BUNOYS VERSION NOV 1975, 

000000~000000•00000000000600000000000•0•. 

o LEGAL MOVES, 
••••••••••••••••••••••••••••••••••••••••• 
o LEGAL MOVES FOR SIMPLIFICATION, 

+AXl( oU+~ , ou l, 

+AX10( 0 U,0 ' 0 ) ' 
+AX20( ou,0 . 1 ) ' 
+AX30( 0tou • 0 l•NONi!ERO(oU), 

+AX40( LOG(oU,ll • 0 ) . 
+AX50( LOG(oU,oU) . 1 ) . 
+AX60( 0 U,1 . ou ) . 
+AX80( •Utl • oU ) . 
+AX85( 1 tou , 1 ) ' 
+AX90( •U•-1,ou • 0 ) . 
+AX91( l+•l ' 0) I 

+Ax100( -1.-1 . 1 ) . 
-1 ) • 

+AX200( LOG(oU,oUtoV) , oV l, 

+AX201( •UtLOG(oU,oV) , •V ), 

o LEGAL MOVES FOR ISOLATION, 

•AX1040C LOG(oU,oV):oW , •V=•UtoW ), 

•AX1050( •Ut•N=•V , •U=oVt(oNt-1) # 
oU=-1,oVt(oNf•l) )-EVENC•Nl, 
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+AX1070< •utoV=•W , •V=LOG(oU,oW) ), 

+AX151~< Coscou>=•V , ou=2,•N,Pl+ARCCOS(oV) # 
ou=2,oN,PI••1,ARCCOS(oV) >~ARBINT(oN), 

+AX1530( COSECCoU)=oV , •U:oN,P!••lt•N,ARCCoSECC•Vl >•ARB!NTC•Nl, 

+AX1540( SEC(ouJ=oV , oU=2,oN,PI•ARCSEC(•V> # 

oU=2,oN,Pl••1,ARCSEC(oV) l•ARBINTC•Nl, 

+AX1550C COT(•U>=ov , oU=•N,Pl+ARCCOTCoV) l-ARBINTC•Nl, 

+AX1560( ARCSINCoU>=•V , ou:SINC•V> ), 

+AX1570( ARCCOS(oU)=oV , ou=COSC•V> ), 

+AX1580C ARCTANCoU)=oV , ou=TAN(oV) l, 

+AX1590( ARCCOSEC(oU)=•V , •U=COSECC•V) l, 

+AX1600( ARCSECC•U>=•V , •U=SECC•V> ), 

+AX1610( ARCCOTC•U>=•V , •U=COT(oV) >, 

• LEGAL MOVES ,OR COLLECTION, 

+AX2000C ( oU+•Vl ,ow , •U ,ow+oV ,oW l . 

+AX2001C (oV+1J,oW, •W+oV,•W ), 

+AX2002( 2,oW , •W••W ), 

+AX2010( (oU+•Vl,(oU+•1,•V>, oUt2+-1,oVt2 l, 

+AX2011( (oU+1), (ou+ .. 1) , •Ut2+-1 l, 

• •AX2020C •Wt(•U••V>, oWt•U,•WtoV ), 

+AX2021< •wt(ov+l), ow,•WtoV >, 

• 
• 
• 
• 
• 

+AX2022( ow,2, •W,oW l, 

+AX2500( SJN(2,oU),2t .. 1, S!N(oU),COS(oU) ), 

+AX2510( COS(2~•Ul , COS(•Ult2+•1,SIN(oU)t2 ), 

+AX2520( SJN(•U+•V> , SIN(oU),COS.(oV)+CQS(oU),SJN<•Vl l, 

+AX2530( SJN(•u•-1.•Vl , SIN<•U),COS(OV) ♦ -1,COS(oU),SIN<•V> ), 

•AX2540( cos<•u••V) , COS(oU),COS<•v>•~1,s1NC•u~,SIN(•V) ), 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
t 

41 



• • • • • • 
• • 
• 

• LEGAL MOVES FOR ATTRACTION, 

+AX3000C LOGC•W,•Ul+LOGC•W,•Vl , LOG(•W,oU,•Vl ), • 
• • 

•AX3010( <•u••V)toW, •Ut(oV,•W> ), 

• • 
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••••••••••••••••••••••••••••••••••••••••••••• 
• RECOMMENDATION LISTS, 
•••••••••••••00000000000000000000•••••••••••• 

• ALL AXIOMS APPLIED LEFT TO RIGHT FOR ISOLATION 
AND S!HPL!FICATION, 

+USECISOLAT!ON, 1000,1020,1040,1050,1060,1070, 
1500,1510,1520,1530,1540,1550,1560,1570, 
1580,1590,1600,1610,NILl, 

+USECSIHPLIFICATION, 1,10,20,30,40,50,60,70,80,85,90,91, 
65,100,101,110,200,201,NILI; 

+USE (COLLECT ION, 2000~RTL , 2001tRTL , 2002tRTL , 
2020\~RTL , 2021tRTL , 2022tRTL ~ 
2010~LTR , 2011tLTR , 2500tRTL , 2510tRTL , 
2520,\,RTL , 2530•RTL , 2540tRTL , 2550•RTL , NIL>, 

+USE(ATTRACT!ON, 2000tRTL, 2020tRTL, 3000tLTR, 
3001tLTR , 3010'LTR , NILi~ 

•••••••000000•0•••••••••••••••••••••••••••••• 
• ARITHMETIC, 
•••••••0••••••••••0000000•0•0•••••••••••••••• 
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+INTEGER<-1.•N>-l•INT(•N), 
+1NTEGER(*Nl•INT( 0 N), 

+INT( 0 Nl-UNIV(oN,•M,NIL)-DIGITSC•Hl, 
J +DIGITS CNIL )•/, 

+DJGJTSC•D,•Ll-CHIFFRE<•Dl-DIGITS(•Ll, 

+ODOC•N>-JNT(oN)-RESTECoN,2,oR)-IDEN(oR,1), 
+EVEN<•Nl•JNTC•Nl-RESTEcoN,2,•Rl•IDEN(•R,0>, 

+NONrERO(•Nl-lNT(oN)-DIFF(oN,0), 
+NONrEROC•Xl•SIMPLIFYC•X,oy)~IDEN(oY,0)-/-FAIL, 
+NONrERO(•Xl•SORCHAC"ASSUMING NON•rERO "l•SORTER(oX)•LIGNE, 

• EVALUATE AN ARITHMETIC EXPRESSION, 

+EVAL<-1,-1,oN,•Rl-/-EVAL(oN,•Rl, 
+EVALC-1,•1,1)-/, 
+EVAL<•L+•M,oN)-/-EVAL(oL,oP)-EVALC•M,oQ)•ADO(op,oQ,•Nl, 
+EVALC•L,oH,•Nl-/•EVAL(oL,•Pl•EVALCoM,•Ql•TIMES(op,oQ,oN), 
+EVALC•Lt0 M,oN1-/-EVAL<•L,oP)•EVALCoM,oQ)•POWER(oP,•Q,oN), 

1+EVALC0 N,oNJ•INTEGER(oN)•/, 
+EVAL(oE, 0 Rl•FACT(oE= 0 Rl, 

o ADO,TIMES AND POWER WORK FOR PLAIN INTEGERS OR FOR INTEGERS 
o PRECEDED BY ONE -1 ONLY, 

+A00(-1,oL,-1,oH,•1,•Nl-/-PLUSC•L,oM, 0 Nl, 
+AOO(•l,•L,•M,-1,•NleINF(oM,*Ll-/•MOINS(oL,oM,oN), 
+ADDC-1,•L,oM,oN)•/-MOINS(oM,•L,oN), 
+AOD(oL,•1,oM,•N)-/-AOOC•1,oM, 0 L, 0 Nl, 
+AODC•L,oM,oNl-PLUS(oL,oM,oN), 

+T!MES(-1,oL,-1,oM,oNl-/-MULTC•L,•M,•Nl, 
•TIMES(-1,oL,*M,-l;oN)•/-MULT<oL, 0 M,0 Nl, 
+TIMESC•L•-1,*M,-1,•Nl-/-MULTCoL, 0 M,0 Nl, 
•TIMES(oL,oM,oN)•MULT(oL, 0 M,0 N), 

+POWER<-1,oL,oM,oNl-EVEN(oM)•/-POWER( 0 L,oM,oN), 
+POWERC-1,oL,*M,•1,•N)-000( 0 M)-/-POWER(•L,oM,*N), 
+POWERC•L,1,•LJ-/, 
+PQW[R(oL,oM,*Nl•INTC•Ml•HOINS(oM,1, 0 Pl 

-POWER<•L,•P,•Ql•MULT(oL,oQ,oN), 

00000000000000000000000000000000000000000000, 

0 UTILITY ROUTINES, 
•o•••••••••••••••~••••••••••••••••••••••••••• 
• COUNT NUMBER OF OCCURENCES OF GIVEN CONSTANT IN GIVEN EXPRESSION, 
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+OCC(ox,oX,1>~1. 
+QCCINIL,oX, )-/, 
+OCC(oE,oX,oN)-UJIVl•E,oF,oE1,•E2,NILl-/ 

-OCCl•E1,•X,•N1l•OCC(•E2,•X,•N2l•PLUS(oN1,•N2,oN), 
+OCCl•E,•X,•Nl-UNlVloE,•F,oA)•OCC(oA,•X,oN1, 

+FREEOF(oE,•Xl-OCC<•E,ox,oN)•IDEN(oN,0), 
•S!NGLEOCCl•E,oX)•OCC(oE,ox,oN)-lDEN(•N,1l, 
+CONTAINSl•E,•Xl•OCC(•E,•X,oN)·DlFF<•N,0), 

+SUSSTITUTE(oU:(oT1#•T2l,•OLD,oNEW1#oNEW2) 
•SUBST!TUTE(jU~•T1,•0LD,oNEW1l 
-SUBST!TUTEl•U=•T2,o0LD,•NEW2), 

•SUBSTITUTEl•U=•TERM••OLD,oNEWl 
~TRACE<SUBSTITUTING-0 TERM~FOR••U~IN-•OLDl 
·SUB(•U=•TERM,oOLD,•NEWl•TRACEIGIVES••NEW), 

+SUBl•U=oT,oE,oR)~UNIV!•E,oF,•A,•L> 
•SUBl•U=•T,oA,•Bl•SUB(•U=•T,oL,oM)-UNIV!•R,oF,•B,•Ll~ 

+SELECTl•U,•L,oR)•APPENO(•L1,•U,•L2,•LJ-APPEND<•L1,•L2,oR) 
•TRACE<•U~SELECTED•FROM-•L>, 

+APPENDINIL,*L,•Ll, 
+APPENDloX,•L1,•L2,oX,oL)•APPEND(•L1,•L2, 0 Ll, 

• GENERATE IDENTIFIERS DENOTING ARBITRARY INTEGERS, 

+ARB!NTl•Nl-AINOl•Xl•UNIV(oX,•Y,NILl•UNIV(oN,(N,oY),NILl 
•SUPPll+AINO(•Xll,N!Ll·PLUS(oX,1,•~l 
-A J DU TI I+ INTEGER I *N l l , NI Ll •A JOU T ( (+A I No ( • ~) l ,'NIL l 
•SORTER<•Nl-SORCHAI" DENOTES AN ARBITRARY INTEGER"l-LIGNE~ 

+AJNQ(0l, 
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•ANSWER C•X= c•ANS1#oANS2 > )-/-ANSWER( oX:oANS1 l 
-LIGNE-SORCHA("OR"l-LIGNE•ANSWER(•X=•ANS2l, 

+ANSWER<•X=•ANS>-LIGNE-LIGNE 
-SORCHAC"ANSWER IS 11 ) .. SORTER(•X=•ANSl•L!GNE-LIGNE, 

+TRACE<•Xl-TFLAG-/-SORTERC•Xl-L!GNE, 
+TRACE<•Xl, 

+T-AJOUT(<+TFLAGl,N!Ll, 
•NT-SUPP( <•TFLAGl ,NIL), 

•MEM<•X,•X,.,.Yl, 
•MEMC•X,•Y.•~l-MEM<•X••ll, 

+IDENt•X,•Xl, 

•DIFFC•X,•Xl-1-FAIL, 
•DIFF(•X••YJ, 

• TRACE ON, 
• TRACE OFF, 

• ROUTINES TO APPLY THE LEGAL MOVE AXIOMS, 

+USEFULC•STRAT,•AX!OMl-USE<•STRAT,oAXL!STl-MEM<•AX!OM1•AXL!STI, 

+APPLYCLTR,•AX!OM,oOLD,•NEWl 
-UNIV!•AXIOM,•N,NIL>-MATCHC•OLD,•OLDNl' 
-UNI V( •GOAL, CA ,X ,•Nl ,•OLOM ,•NEW, NIU- GOAL 
-TRACE(AXIOM••AXIDM-LEFT-TO-RIGHT•ON"*OLD~GIVES-•NEW), 

•APPLY(RTL,oAXIOM,•OLD,<>NEWl , 
•UN IV (•AX I OM,• N, NI Ll •t:1A TJ;H (•OLD, •O.LD~ l 
-UNIV<•GOAL,(A,X,•N>,•NEW,•OLDM,NlLl~•GOAL 
•TRACE!AXlOM••AXlOM-RlGHT·TO•LEFT,oN-•OLD·GIVES-•NEWl, 

• PATTERN MATCHER, 

+MATCH<•X••X), 

+MATCHt•X+oY,•U+•Vl•PERM2(oX,oY,oP,oQ) 
•HATCH<•P,oU)•MATCHC•Q,oV)-DlFF(•X••Y,oU+*Vl, 

+MATCH(~X,oY,•U,•V>-PERH2(oX1 •Y,oP,oQ) 
•HATCH<•P,oU)•MATCH(oQ,•Vl-DIFF<•X,•Y,oU,*Vl, 

+SHUFFLE(•p+oQ+•R,oR+•P+•Q), 
•SHUFFLE!•P+oQ+oR,oQ+oR+•Pl, 
+SHUFFLE(op,oQ,•R,oR,op,oQ), 
•SHUFFLE(op,oQ,oR,•0 1 •R,•Pl, 
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AAAAAA BBBBBBBB E EE EE EE EE E xx XX 11 
AAAAAA BBBBBBBB EEEEEEEEEE XX xx 11 

AA AA BB BB EE XX xx 1111 
AA AA BB BB EE XX XX 1111 
AA AA BB BB EE XX xx 11 
AA AA BB BB EE xx xx 11 
AA AA BBBBBBBB EEEEEEEE XX 11 
AA AA BBBBBBBB EEEEEEEE XX 11 
AAAAAAAAAA BB BB EE XX XX 11 
AAAAAAAAAA BB BB EE XX xx 11 
AA AA 88 BB EE XX XX 11 • t ' ' AA AA B8 BB EE xx XX 11 ' ' ' . AA AA 8BB8BBBB EEEEEEEEEE xx xx 111111 ' ' . ' AA AA BBBB8BBB EEEEEEEEEE XX XX 111111 '.'' 

44 4,; 000000 000000 44 44 000000 5 55 5555 555 
44 44 000000 000000 44 44 000000 5555555555 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 00 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 

44 0000 00 0000 00 44 0000 00 55 
44 0000 00 0000 00 44 0000 00 55 
44 00 00 00 00 I I I I 44 00 00 55 55 
44 00 00 00 00 I I I I 44 00 00 55 55 
44 000000 000000 .. 44 000000 555555 
44 000000 000000 .. 44 000000 555555 

8BBB u U N N DODD y y AAA 
B B u u N N D D y y A A 
B B u lJ NN N D D y y A A 
BBBB u u N N N D D y A A 
B B lJ lJ N NN D D y AAAAA 
B 8 u u N N 0 D y A A 
BBBB uuuuu N N DODD y A A 

LPTSPL VERSION 6 (344 l RUNNING ON LPT500 
•START• USER BUNDY A [400,405) JOB MECH1 SEQ, 3063 DATE 13-NOV~75 13:59:48 MONITOR NETMON 5,07B V3 (AUG 12 T •START• 

REQUEST CREATEo: 13-NOv-75 14100147 
FILE: DSKA0:ABEX1[400,405J CREATED: 13-NOV-75 13:34:00 <155> PRINTED: 13-NOV•75 14:03:13 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES11 /SPACING:1 /LIMIT139 IFORMS:NORMAL 
FILE WILL RE RENAMED TO <055>.PROTECTION 
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-SOLVE<A,X•B=0,Xl, 

-SoLVE(A,X,2•B,x•C=0,X), 

wSOLVECLOG<E,X•1l•LOGCE,X•-1>=3,Xl, 

-SoLVE(S!N(X),COS(A)•CoS(X),SIN(A)•1,X), 

-SOLVE((EtX)t(2,Xl•5,Xl, 

-TTY, 
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AAAAAA 88888888 EEEEEEEEEE xx XX 222222 
AAAAAA 8BBBBBBB EEEEEEEEEE XX XX 222222 

AA AA BB 88 EE XX XX 22 22 
AA AA BB BB EE XX XX 22 22 
AA AA BB BB EE XX XX 22 
AA AA BB BB EE xx xx 22 
AA AA BBflBBBBB EEEEEEEE xx 22 
AA AA BBBB BBB EEEEEEEE XX 22 
AAAAAAAAAA BB BB EE xx xx 22 
AAAAAAAAAA BB BB EE XX XX 22 
AA AA BB BB EE xx XX 22 '' '. AA AA BB BB EE XX XX 22 . '.' AA AA BBBBBBBB EEEEEEEEEE XX XX 2222222222 '''' AA AA BBBBBBBB EEEEEEEEEE XX XX 2222222222 '' '' 

44 44 000000 000000 44 44 000000 5555555555 
44 44 000000 000000 44 44 000000 5555555555 44 44 00 00 00 00 44 44 00 00 55 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 00 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 44 0000 00 0000 00 44 0000 00 55 44 0000 00 0000 00 44 0000 00 55 

44 00 00 00 00 ',', 44 00 00 55 55 
44 00 00 00 00 ',,' 44 00 00 55 55 44 000000 000000 44 000000 555555 
44 000000 000000 44 000000 555555 

BBBB u u N N ODDO y y AAA 
B B u u N N D D y y A A 
B B u u NN N D D y y A A 
8B88 u u N N N D D y A A 
B B u u N NN D D y AAAAA 
B B u u N N D D y A A 
BBBB uuuuu N N DODD y A A 

LPTSPL VERSION 6 (344) RUNNING ON LPT500 
•START• USER BUNDY A (400,405] JOB MECH1 SEQ. 3063 DATE 13-Nov-75 13:59148 MONITOR NETMON 5,07B V3 (AUG 12 T •START• 

REQUEST CREATE□: 13~NDV•75 14100147 
FILE: OSKA1:ABEX2C400,405) CREATED: 13-NOV-75 13:58:00 <155> PRINTED: 13-NOV•75 14:03:23 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COP!ESll /SPACING:1 /LIMIT138 /FORMS:NORMAL 
FILE WILL BE RENAMED TO <055> PROTECTION 
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1• 

·SSDLVE<<X•Y•Al&(X+-1,Y=Bl&TRUE,X,Y,NIL,•ANS) •TRACE(•ANSl, 

·TTY, 
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AAAUA BBB 888 EEEEEEEEEE XX XX 333333 
AU AAA B8888888 EEEEEEEEEE xx XX 333333 

AA AA BB 88 EE XX XX 33 33 
AA AA B8 BB EE XX XX 33 33 
AA AA 88 88 EE XX xx 33 
AA AA 88 B9 EE xx xx 33 
AA AA 8888B888 EEEEEEEE XX 33 
AA AA BBBRBBBB EEEEEEEE XX 33 
AAAAAAAAAA 88 88 EE XX XX 33 
AAAAAAAAAA 88 88 EE xx XX 33 
AA AA 88 88 EE XX XX 33 33 

'' 't .\A AA BB 88 EE xx xx 33 33 
'' t' AA AA BBBBBBBB EEEEEEEEEE xx xx 333333 t ft I 

AA AA BBBBBBBB EEEEEEEEEE XX XX 333333 t It t 

44 44 000000 000000 44 44 000000 5555555555 
44 44 000000 000000 44 44 000000 5555555555 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 00 00 00 44 44 00 00 55 
44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 0 0 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 

44 0000 {IJ0 0000 00 44 0000 00 55 
44 0000 00 0000 00 44 0000 00 55 
44 00 00 00 00 I I I I 44 00 00 55 55 
44 00 00 00 00 ''', 44 00 00 55 55 
44 000000 000000 44 000000 555555 
44 000000 000000 44 000000 555555 

BBBB u lJ N N DODD y y AAA 
B B u u N N D D y y A A '\ 

B B u u NN N D D y y A A ) 

88B8 u u N N N D D y A A 

B B u u N NN D D y AAAAA 
B 8 u u N N D D y A A 
BBBB uuuuu N N ODDO y A A 

LPTSPL VERSION 6(344) RUNNING ON LPT500 
•START• USER BUNDY A [400,405J JOB MECHl SEO, 3063 DATE 13~Nov~ 75 13:59148 MONITOR NETMON 5,078 V3 (AUG 12 T •START• 

REQUEST CREATED: 13-NOV-75 14100:47 
FILEI DSKA1:A8EX3[400,405] CREATED: 13-NOV-75 13157:00 <155> PRINTED: 13~NOVe75 14103:33 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCil /COPIES11 /SPACING:1 /LIMIT:37 /FORMS:NORMAL 
FILE WILL BE RENAMED TO (055> PROTECTION 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• •SSOLVE C • 

(X+A,Y+B,i!=Cl& 

• (Yt2+•1,D,i!=0>& • <X+Y=El& TRUE 
,X,Y,i!,NIL, •ANS) -TRACE(•ANSl, 

• • 
.. rrv . 
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