1 Active Clauses

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

(C51) mo = ko + (7’() * ((t() + 1) * (tl + 1))) Fmg=ko+ ((’I"() * (t() + 1)) * (tl + 1))
(subsumes 1 clause)

(C53) zno = ko + (ro* ((to)—i— 1) (t1+1))) Fmo=ko+ ((ro*x(t14+1))* (to+1))
subsumes 1 clause

to=p2F 1<ty
to = P1,natqs * nataer = to - natag = 1, nateg = to
to=p1F 1<ty
to = Po, natqs * nater = to F natag = 1, nateg = to

t0:p0F1<t0



(C187) Fmg = 1,51(mg) * s4(mg) = mg

(C190) Fmo = 1,s1(mg) = Po, s1(mo) = P1,51(Mo) = P2, $1(Mo) = P3
(C193) to = pa, 1 = no * to -

(C196) to = pa, 1 = no * to -

(C199) to = p1,1 = no * to F

(C202) to = po,1 =ng*to

2 Subsumed
(C1) 14 (lo+1) =1F by (Al4)

(Cl?) mo = ko + (’I"O * ((t() + 1) * (tl + 1))) F mo = ko + ((T’Q * (to + 1)) * (tl + 1))
by (C36)

(021) mo = ko + (7”0 * ((to + 1) * (tl + 1))) Fmo = ko+ ((7‘0 * (tl + 1)) * (to + 1))
by (C39)

(C22) F (((to + 1) #t1) + o) + 1 = (to + 1) = (£ + 1) by (C40)

(C36) mo="ko+ (ro*((to+1)*(t1+1))) Fmo=ko+ ((ro*(to+1)) % (t1 +1))
by (C51)

(C39) mo="ko+ (ro*((to+1)*(t1+1))) Fmo=ko+ ((ro*(t1 +1)) % (to +1))
by (C53)

C40) F (((to+ 1) *t1)+to) + 1= (to+ 1) % (t1 + 1) by (C54)

C65) 0 < po F (g0 *po) + (ro * Po) = (go + 70) * Po by (A24)

C66) 0 < po I (io + (g0 * Po)) + (1o * Po) = io + ((go * Po) + (70 * Po)) by (A4)
C74) 0 < ig,0 < po,ip < Posio + (g0 * Po) = 0+ (0 * po) F by (A30)

C75) ip < 0,0 < po,io < Po, o + (¢o * Po) = 0+ (ro * Po) - by (A29)

C76 Fi9=0, ZQ<OO<Zoby(A32)

(C40)

(C65)

(C66)

(CT4)

(CT5)

(C76)

(C78) 0+1 < poF 0 < pg by (Al)
(C79) F0+1=1 by (A7)

(C82) 0 <p1t (go*Pp1)+ (ro*p1) = (qo+70)*p1 by (A24)

(C83) 0 <p1t (io+ (g0 *P1)) + (ro* P1) = io + ((q0 * P1) + (1o * P1)) by (A4)
(C91) 0 < 4p,0 < p1,90 < P1,%0 + (g * p1) = 0+ (19 * p1) - by (A30)
(C92) ip < 0,0 < p1,io < P1,io + (o * P1) = 0+ (ro * p1) I by (A29)
(C93) Fip=0,i9p < 0,0 < ig by (A32)

(C95)

C95) 0+1 < py F 0 < py by (Al)



3 Clauses with Tautologies

C2) natz + (nat3 +1) =1 F natz + (nats +1) =1
C3
C4

naty =1+ naty =1

nat; =1+ nat; =1

Q

6) nats =1+ nats =1

(
(
(
(C5) naty = nats + (nats * (nats + 1)) b nat; = nats + (nats * (natg + 1))
(
(C7) mo+(no+1)€xkmo+(ng+1) €x

(

)
)
)
)
)
)
)
)

C8) mo+ (no+1) =k+ (naty*(lo+1)) F mo+ (no+1) = k+ (naty * (lp + 1))
(C10) keakkea



C11) nat;; =1k nat;; =1

C12) nat11 = natg + (nat12 * (natig + 1)) b nat11 = natg + (natiz * (nat1g+ 1))
C13) natg =1+ natg =1

Cl4) ngp=1Fng=1

C15) n 1Fkng=1

C16) mgo = 0+ (natg; * pg) F mo = 0 + (natg; * p3)

C18) mg = 0 + (natgg * p2) F mo = 0 + (natgy * p2)

C19) mg = 0 + (natgg * p1) F mo = 0 + (natgg * p1)

C20) mg = 0 + (natgs * po) F mo = 0 + (natss * po)

ko = 0 + (natgy * pg) - ko = 0 + (natgy * p3)
ko = 0 + (natge * p2) - ko = 0 + (natge * p2)
ko = 0 + (natgs * p1) F ko = 0 + (natgs * p1)
ko = 0 + (natgy * po) - ko = 0 + (natgs * po)

no + (natgs * p3) F ng = 0 + (natss * p3
ng = 0+ (natg; * p1) F ng = 0 + (natgy * p1

ng = 0 + (natze * p3) - ng = 0 + (natzs * p3

(

(

(

no = 0+ (natgo * po) F no = 0 + (natsg * po

(

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

(
(
(
(
(
(
(
(

)
)
)
)
)
ng = 0+ (natgs * p2) - ng = 0 + (natgs * p2
)
)
)
)
natrs * p1) Fng = 0 + (natrs * p1
)

)
)
)
)
)
)
)
ng = 0+ (natz7 * po) - no = 0 + (natz7 x po)

mo = 0+ (nat7s * p2) F mo = 0+ (natrs * p2)

mo = 0+ (natyy * p1) F mo = 0+ (natrzy * p1)

C38) mg = 0 + (nats * po) - mo = 0+ (natzs * po)
C41) ko = 0+ (natre x p2) F kg = 0 + (natr * p2)
C42) ko = 0+ (natry x p1) F ko = 0 + (natyy * p1)
C43) ko = 0+ (natzo * Po) - ko = 0 + (natzo * po)
C44) ng = 0+ (nater * p2) - ng = 0 + (nater * p2)
C45) ng = 0+ (nateo * p1) = no = 0+ (natey * p1)
C46) no = 0 + (nates * po) - no = 0 + (nates * po)



ng = 0+ (nates * p2) - ng = 0 + (nates * p2)
ng = 0+ (nates * p1) F no = 0 + (nates * p1)
ng = 0 + (nates * po) - no = 0 + (nates * po)

mo = 0 4 (natgs * p1) - mo = 0 + (nates * p1)

3

0o = 0+ (natge * po) - mo = 0 + (natez * po)
(nat61 * P1 H ]{ZQ =0+ (nat61 * pl)

(nat60 * Po F ko =0 + (nat60 * po)

nat58 * Po [ nog = 0+ 'ﬂatg)g * Po

)

)

nat59 * p]_) '7 nog = 0 —+ nat59 * P1

)

nat56 * p]_) '7 nog = 0 —+ nat56 * P1
)

( )
( )
( )
natsy * po) F ng = 0 + (natsy * po)
natss = 0+ (natss * po) - natss = 0 + (natss * po)

natss = natso+ (natsq* (natse +1)) b natss = natse+ (natsq * (natse +1))

nat50 =0+ (natsl * po) = ’/l(lt50 =0+ (nat51 * po)

0 < po, ™Mo = 7o + (o * Po) - Mo = 40 + (g0 * Po)

0 < po,ip =0+ ig =0

0 < Ppo,io < Po i < po

to =10 + (g0 * Po) I to = io + (qo * Po)

1<pohk1<po

0 < p1,to =10 + ((qo +70) ¥ P1) I to =0 + ((q0 + 70) * P1)
0 < p1,mo = io + (qo * P1) - Mo = 7o + (g0 * P1)
0<p1,i0=0Fiz=0

0 < p1,i0 <P1Fip<p1

to =10 + (g0 * P1) I to = o + (o * P1)

1<pi1F1<p1

0 < p2,to =10 + ((qo +70) * P2) F to = io + ((q0 + 70) * P2)
0 < p2,mo = 1o + (qo * P2) = mo = 10 + (g0 * P2)
0<p2,ig=0Fizg=0

)
)
)
)
)
)
)
)
)
)
)
)
)
)
C64) 0 < po,to =10+ ((go+ro) *Po) F to =io + ((go + r0) * Po)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

0 < p2,ig < p2 - ig < P2



naty * naty; = ps b natyg * naty = p3
1<pshk1<ps

natsg = p2 t- natzg = p2

natsg = 1+ natzg =1

natsg * natzg = p2 F natsg * natzg = p2
1<pz2k1<ps

natzs = p1 F natss = p1

natsg = 1+ natzg = 1

natsg * natsy; = p1 F natsg * natsy = p1
1<piF1<p;

natzs = po F natss = po

natsy = 1+ natsy =1

natsy * natss = po F natsy * natzs = po
1<potF1<po

natss = to F natzs = ty

natss = 1+ natsy =1

natss * natss = to - natss * natss = ty
1<toF 1<ty

to =Po I to = Po

nat30 = t() H nat30 = to



natsg = 1+ natzg =1

natsg * natsy = to - natsg *x natzy = to
1<togF 1<ty

to=pP1tto=p1

to = Po I to = Po

natog = tg F nateg = ty

nateog = 1+ nateg = 1

natag * nateg = to - natag * natag = to

1<tgbF 1<ty
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5 Explicit Axioms

Al) n+1 <mbFn<m (subsumes 4 clauses)

A2) FE+1I=1+Ek

A3 FE+(I+m)=(+1)+m

AS) Fk+0=k

A6) k+l=k+mkEl=m

(
(
(
(A4) F(k+1)+m=k+ (I +m) (subsumes 4 clauses)
(
(
(A7) F 0+ k =k (subsumes 9 clauses)

(

)
)
)
)
)
)
)
)

ARy k+l=m+IFk=m



E<lik<m,l<m,k+ (ixm)=1+ (j*m)F (subsumes 4 clauses)

E<lik<m,l<m,l+(ixm)==Fk+ (j*m)F (subsumes 4 clauses)

Fk=1k<I1<k (subsumes 4 clauses)

FO<k+1

(A9) k=1+kFI=0

(A10) k=Fk+1FI1=0

(A11) k+1l=kFil=

(A12) k4+1l=I+k=0

(A13) k=IlFm+k=m+]I

(A14) 1+ (k+1) =1 F (subsumes 1 clause)
(A15) k1 =1xk (subsumes 1 clause)
(A16) k+1=0F

(A7) Fhs(lxm) = (k*1)*xm

(A18) F (k1) xm =k (I xm)

(A19) Fk+1=

(A20) F1xk=

(A21) FEkx(L4+m) = (k+1)+ (k*m)
(A22)  (k* 1)+ (kxm)=kx(m+1)
(A23) F (k+1)«m = (k+m)+ (I *m)
(A24) b (k* 1)+ (m 1) = (k+m) [ (subsumes 4 clauses)
(A25) F (k1) +k=kx*(+1)

(A26) F (k+1)xm=(lxm)+ (k*m)
(A27) 1=k*lF k=

(A28) 1=Ixkt k=

(A29)

(A30)

(A31)

(A32)

(A33)

(A34)

1<k l=1xkF



