1 Active Clauses

(C9) F mo+(((k#(lo+(1+1)))+ (Lo (mo-+1)))+1) = kot ((k-+(mo+1)) (lo-+1)

(C?)Q) mo = ko + (7’0 * ((t() + 1) * (tl + 1))) Fmg=ko+ ((’I"() * (t() + 1)) * (tl + 1))
(subsumes 1 clause)

(C34) ’Eno = ko + (7‘0 * ((t0)+ 1) * (tl + 1))) Fmo = ko+ ((7"0 * (tl +1)) % (to + 1))
subsumes 1 clause

(C122) tog = pa2,natas x natay = to - nates = 1, nateg = to
(C123) to = pa k1 <t

(C124) to = p1,natas x natay = to - nates = 1, nateg = to
(C125) to=p1 -1 <to

(C126) to = po, natas * natey = to - natay = 1, nates = to
(C127) to =po - 1 < to

(C135) Fmg = 1,51(mg) * s4(mg) = mg

(C138) Fmg =1, s1(mo) = Po, s1(mo) = p1,s1(mo) = p2
(C141) tg =pa2, 1 =ngxto

(C144) to =p1, 1 =ngxto

(C147) to = po,1 =ngxto b



2 Subsumed

(C1) 1+ (lp+1) =1+ by (A13)

(017) mo = ko + (7”0 * ((to + 1) * (tl + 1))) Fmo = ko+ ((7‘0 * (to + 1)) * (tl + 1))
by (C32)

(CQO) mo = ko + (’l"() * ((tg + 1) * (tl + 1))) Fmg = ko+ ((7‘0 * (tl + 1)) * (to + 1))
by (C34)

(((to + 1) * tl) +t0) +1= (t() + 1) * (tl + 1) by (035)
C46) 0 < po I (g0 * Po) + (10 * Po) = (g0 + 70) * Po by (A23)
C47) 0 < po I (io + (qo * Po)) + (10 * Po) = io + ((qo * Po) + (70 * Po)) by (A3)

C21

C55) 0 < ip,0 < po,io < Po,io + (go * Po) = 0 + (ro * po) - by (A29)

C56) ip < 0,0 < po,ip < Posio + (g0 * Po) = 0+ (10 * po) F by (A27)

C57) Fig=0,i5 < 0,0 < ig by (A30)

C59) 0+ 1 < pohk 0 < pg by (A32)

C60) F0+1 =1 by (A6)

C63) 0 <p1k (go*p1)+ (ro*P1) = (g0 + 7o) * p1 by (A23)

C64) 0 < p1F (io + (g0 * P1)) + (ro * P1) = io + ((go * P1) + (70 * P1)) by (A3)
C72) 0 < ip,0 < p1,ip < p1,io + (9o * p1) = 0+ (ro * p1) F by (A29)

(C21) +

(C46)

(C47)

(C55)

(C56)

(C57)

(C59)

(C60)

(C63)

(C64)

(C72)

(C73) io < 0,0 < p1,ig < P1,io + (g0 * P1) = 0+ (ro * p1) = by (A27)

(CT14) Fig=0,ip < 0,0 < ig by (A30)

(C76) 04+ 1 < p1 0 < py1 by (A32)

(C77) F0+1=1 by (A6)

(C80) 0 < p2 I (go*P2) + (ro * P2) = (qo + 70) * P2 by (A23)

(C81) 0 < p2t (ig + (g0 * P2)) + (o * P2) = 10 + ((q0 * P2) + (ro * p2)) by (A3)
(C89) 0 <ip,0 < p2,io < P2,io + (g0 * P2) = 0+ (ro * p2) - by (A29)
(C90) ip < 0,0 < p2,ig < P2,io + (qo * P2) = 0+ (ro * p2) - by (A27)
(CO1) ko = 0,7y < 0,0 < ig by (A30)

(C93) 0+ 1 < pa k0 < pa by (A32)

(C94) F 0+ 1 =1 by (A6)

(C136) Fmo = 1,s4(mqg) * s1(mo) = s1(mo) * sa(mo) by (Al4)
(C137) F mo = 1,0 + (s4(mo) * $1(mo)) = s4(mo) * s1(mo) by (A6)
(C143) (A6)
(C146) 1o # to by (A6)
(C149) (A6)

t() p2|_0+

(
)
(no *to) = ng * to by
to=pP1F 0+ (ngxty) =
( ) =

to = po 0+ (ng *tg) = ng * tg by



3 Clauses with Tautologies

C2) nate + (nat3 +1) =1F nate + (nats +1) =1
C3) naty =1Fnaty =1
C4) nat; =1F nat; =1
C6) nats =1+ nat; =1

C7 mo+(n0+1)€xl—mo+(no+l)€m

(

(

(

(C5) naty = nats + (nats * (natg + 1)) F naty = nats + (natg * (natg + 1))

(

(

(C8) mo+ (no+1) =k+ (naty x(lo+1)) F mo+ (no+1) = k+ (naty x(lo+1))
kexrFkex

nat;y = 1Fnat;; =1

C12) nat11 = natg + (nat12 * (natig + 1)) F nat11 = natg + (natiz * (nat1g+ 1))

natg =1 F natg =1

C16 mo = 0+ (nat66 * p2) H mo = 0+ (nat66 * pz)

mo = 0 4 (nates * po) - mo = 0 + (nates * po)
ko = 0 + (nates * p2) - ko = 0 + (nates * p2)

ko = 0+ (nate2 x p1) - ko = 0 + (nates * p1)
ko = 0 + (nate1 * po) - ko = 0 + (nate; * po)

n0—0—|— nat58*p2 FTLOZO—F nat58*p2

natss * p2) - ng = 0 + (natss * p2

(
(
natse * Po) - no = 0 + (natsg * o
(
(

)

)

)

)

natgo * p1) F no = 0 + (natgo * p1

)

)

natsy * p1) Fng = 0+ (natsr * p1
)

o~ o~ o~ o~ o~ o~

)
)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)
)
)
)
C18) mg = 0 + (natgs * p1) - mo = 0 + (nates * p1)
)
)
)
)
)
)
)
)
)
) natse * Po) F no = 0 + (natse * po
C31) mg = 0+ (natss * p1) F mo = 0 + (natsq * p1)
C33) mg = 0 + (natss3 * po) - mo = 0 + (natsz * po)
C36) ko = 0+ (natse x p1) F ko = 0 + (natss * p1)
)

C37 k‘o = 0 + (nat51 * po) }_ ]{30 0 + (nat51 * po)



C38) ng = 0+ (natsg * p1) - no = 0 + (natsg * p1

C39

C40

)

ng = 0+ (natyy * po) - no = 0 + (natsy * po

TL()—O+ nat47*p1)l—n0:0+ nat47*p1
)

( ( )
( ( )
( ( )
C41) ng = 0+ (natys * po) F 1o = 0 + (natys * po)
C42) natyy = 0+ (natss * po) F natyy = 0 + (natys * Po)
C43) natyq = naty; + (natys * (natgzs+1)) b natyg = natsy + (natys * (natys +1))
C44) naty; = 0+ (natys * po) F natyy = 0 + (natss * po)

C45) 0 < po,to =10+ ((go +70) * Po) F to = i0 + ((go + 70) * Po)
C48) 0 < po,mo =0 + (go * Po) F mo = 70 + (o * Po)

C49 0 < po,? ip=0Fi=0

C50 0<p0,lo<poklo<po

C58) to = io + (g0 * Po) I to = i0 + (qo * Po)

C61l) 1 <pohk1<po

(

(

(

(

(

(

(

(

(

(

(

(

(
(C62) 0 < p1,to =710+ ((go+70) *P1) Fto =10+ ((q0 + 7o) *P1)
(C65) 0 < p1,mg =71+ (go*pP1)Fmog=10+ (g0 *P1)

(C66) 0 <p1,i0=0Fip=0
(C67) 0 < p1,ip <P1tip <p1

(C75) to =0 + (qo * p1) F to = io + (go * P1)
(
(
(
(
(
(
(
(
(
(
(

C78) 1<piF1<py

C79) 0 < pa,to =1io + ((qo +70) * P2) F to = 10 + ((go + 70) * P2)
C82) 0 < p2,mgo =g + (qo * p2) F mo =40 + (o * P2)
C83) 0 < p2,ig=0Fig=0

C84) 0 < p2,ig < p2 Fig < p2

C92) to =19+ (qo * P2) F to = io + (qo * P2)
C95) 1< ps k1< ps

C96 nat33 P2 = natgg P2

C97) natss =1+ natsz =1

C98) natsz * natzy = p2 - natsz * natsy = p2

C99) 1 <p2F1<p2

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

(C101) natz; = p1 b nats; = pa



C102 nat31 =1k nat31 =1

C103) natsz; * natss = p1 - natzy * natza = p1

C104 1<p1|_1<p1

C106) natog = po F nateg = po

C107 natgg =1k natgg =1

C108) natag * natzg = po b natag * natzg = po

C109 1<p0F1<p0

C111 nat27 = to F nat27 = t()

C112) nater = 1F natey =1

C113 nat27 * natgs = to F nat27 * natgg = to

Cl14 1<t0k1<t0

C115 to Po = to = Po

C116 nat25 == to H nat25 = to

C117 nat25 =1k nat25 =1

C118 nat25 * nat% = to F nat25 * natgﬁ = to

C120 to P1 = to = P1

C121 to = Po "to = Po

C128) mg =0+ (nat15 * to) Fmog=0+ (nat15 * to)

Q

129 to—p2|—t0—p2

C130) mg =0+ (nat14 * to) Fmog=0+ (nat14 * to)

Q

131 to P1 = to = P1

C132) mg =0+ (nat13 * to) Fmog=0+ (nat13 * to)

C133) to = po F to = po

C139) mp=1Fmg =

C140) mg=1Fmg=1

Cl42) to =pe2,mp=1Fmg=1
Cl145) to=p1,mpo=1Fmg=1
Cl48) to =po,mpo=1Fmg=1

(C102)
(C103)
(C104)
(C106)
(C107)
(C108)
(C109)
(C111)
(C112)
(C113)
(C114)
(C115)
(C116)
(C117)
(C118)
(C119)
(C120)
(C121)
(C128)
(C129)
(C130)
(C131)
(C132)
(C133)
(C139)
(C140)
(C142)
(C145)
(C148)
(C150)

C150) mg = 0 + (natg * p2) = mo = 0 + (natig * p2)



C152) mg = 0 + (nataa * tg) F mg = 0 + (nates  to)
C153 to = P1 F tg = P1
C154 tg = Po H tg = Po

C157) mg = 0 + (natay * tg) Fmg = 0 + (nate; * to)

C158

(C152)
(C153)
(C154)
(C155) mg = 0 + (natig * p1) - mo = 0 + (natig * p1)
(C157)
( ) to=Po Fto=Ppo

(C159)

C159 mo = 0+ (nat20 * po) H mo = 0+ (nat20 * po)

4 Clauses with Reflexivity

5 Explicit Axioms

Al) FEk+1l=1+Ek
A2) Fk+(I+m)=(k+1)+m

A3) F(k+1)+m=k+ (Il+m) (subsumes 3 clauses)

(

(

(

(Al Fk+0=k

(AB) k+l=k+mbFEl=m

(A6) F 0+ k =k (subsumes 7 clauses)
(A7) k+l=m+IlFk=m

(A8) k=I+kFIl=0

(A9) k=k+1FI=0

(A10) k+1=kF1=0

(A1l

)
)
)
)
)
)
)
)
)
)
) k+l=IFk=0
)

(A12) k=lFm+k=m+I



1+ (k+1)=1F (subsumes 1 clause)
Fkxl=1[0xk (subsumes 1 clause)
k+1=0F
Fkx(lxm)=(kxl)xm
Fkxl)xm=k=x(l+xm)

kE+1)xm=(k+«m)+ (lxm)

Exl)+ (kxm)=kx*(m+1)

kxl)+ (mx1) = (k+m) =l (subsumes 3 clauses)
Exl)+k=kx({+1)

—~ o~ o~ ~

E+1)xm=({*xm)+ (k+m)

1=FkxlFk=1

E<lk<m,l<m,k+ (ixm)=1+4+ (j*m)tF (subsumes 3 clauses)
1=IxkFk=1

E<lik<m,l<m,l+ (ixm)=Fk+ (j*m)F (subsumes 3 clauses)
Fk=1k<l1<k (subsumes 3 clauses)

FO<k+1

n+1<mkbn<m (subsumes 3 clauses)

1<k k=1F

1<k 1=IlxkF



