Notebook file with all certificates for the statements in the paper
“Algebraic proof methods for identities of matrices and operators: improvements of Hartwig’s triple
reverse order law”

(» First, define a function to check the certificates x)

(* To this end,

we define our own noncommutative multiplication with some basic properties =)
CoeffQ[_Rational] := True

CoeffQ[_Integer] := True

CoeffQ[_] := False

Prod[a___,0,b___ 1 =0;

Prod[a___, Prod[b__ ], c___] :=Prod[a, b, c]
Prod[a___, b_Plus, c___] := (Prod[a, #, c] &/@Db)
Prod[a___, c_? (CoeffQ[#] &) , b___]1 :=cProd[a, b]
Prod[a___, (d_?CoeffQ) *xb_, c___] :=dProd[a, b, c]
Prod[a___, b_List, c___] :=Prod[a, Sequenceeeb, c]

(» We also define an adjoint operation with some basic properties =x)
adj[adj[a__]] := a
adj [NonCommutativeMultiply[a_, b_]] := NonCommutativeMultiply[adj[b], adj[a]]
adj[-a_] := -adj[a];
adj[Times[a_?CoeffQ, NonCommutativeMultiply[b___]11] :=

a adj [NonCommutativeMultiply[b]]
adj[Times[a_?CoeffQ, b_]] :=aadj[b]

(* Functions to convert between Mathematica's
noncommutative multiplication and our data structure x)
ToProd[f_] := Expand[Prod[ (f //. NonCommutativeMultiply -> Prod)]]
ToNonCommutativeMultiply[f_] := f //. {Prod[] -> 1,
Prod[a_] -> Times[a], Prod[a_, b__] -> NonCommutativeMultiply[a, b]}

(* Auxiliary functions =)
(* Multiply out a given certificate x)
MultiplyOut[certificate_] :=
Expand [ToNonCommutativeMultiply[Total[Map[ToProd, certificate]]]]
(* Check whether a given certificate is w.r.t. given assumptions =x)
LinearCombinationQ[certificate_, assumptions_] :=
AllTrue[certificate[[All, 2]], MemberQ[assumptions, #] &]
(* Check whether a given certificate only contains integer coefficients x)
IntegerCoeffQ[certificate_] := Module[
{terms},
terms = Flatten[ Map[ToProd, Flatten[certificate]] /. Plus -» List];
And ee (MatchQ[Prod[___] | _Integer x Prod[___]] /@terms)
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(* Check that a single certificate indeed gives a given claim, is w.r.t. to
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the assumptions and that it only contains integer coefficients x)
CheckCertificate[certificate_, claim_, assumptions_] :=
(MultiplyOut[certificate] === claim) &&
LinearCombinationQ[certificate, assumptions] && IntegerCoeffQ[certificate]
(» Check several certificates at once )
CheckCertificates[certificates_, claims_, assumptions_] :=
MapThread[CheckCertificate[#1, #2, assumptions] &, {certificates, claims}]

(» Define some variables that appear in the certificates x)
P = @aa*xaxxbxxCx%ccC;

g = C*xCCx*bbxxaaxxa;

m = a*xbxxc;

U; = bxxcxxadj[c] »»adj[b] **adj[a] **xadj[aa]l;

U, = adj[bb] *xadj[cc] ** cC »x bb xx aa x* a;

vy = adj[b] *»adj[a] **ax*xb %% Cc**xcc}

VvV, = bbxxaaxxadj[aa] »x adj[bb] *x adj[cc] »%adj[c];

Theorem 2.1 (Hartwig original version)

Let A, B, C with Moore-Penrose inverses AT, BT, CT be such that M= AB Cis defined. Let
P=A"ABCC"and Q=CC'B" A" A. Then, the following are equivalent:

i) Mt = Ct BT AT:

ii) Q € P{1, 2} and both of A*APQ and Q PC C* are Hermitian;

iii)Q € P{1, 2} and both of *APQand QP CC* are EP;

iv) Q e P{1}, R(A* AP) = R(Q"), and R(C C* P*) = R(Q);

V) PQ = (PQ)*, R(A"AP) = R(Q"),and R(C C* P*) = R(Q);

1= condl = {mm-cc % bb xxaa};

cond2 = {p**xq**xpP-pP, q*xpPrxq-(, adj[a] »*axxpx*xq-adj[adj[a] **xa*xp*xq],
qx*p*xCxxadj[c] -adj[g**px*xcxxadj[c]l]};

cond4 = {p**xqx*xp-p, adj[a] *xa**xp-adj[q] **+ vy,
adj[q] -adj[a] **ax*xp *xV,,
cxxadj[c] **xadj[p]l -q**U;, q-cCc**xadj[c] *»adj[p] **xuy};

cond5 = {pxxqxxpxxq-p**xq, adj[a] **a*xp-adj[q] »*Vv;, adj[q] -

adj[a] **a*xp*x*xV,y, Cxxadj[c] **adj[p] -q**xU;, q-Cx*xadj[c] *xadj[p] **uy};

(i) <=> (ii)
() => (i)

n-;= assumptions = {-a+ax*xaaxxa, —aa+aax*ax*xaa, -axxaa+adj[aa] »xadj[a],
-aaxxa+adj[a] *xadj[aal, ~-b+bxxbbxxb, -bb +bb xxb xxbb,
-b xx bb + adj [bb] *x adj[b], -bb *x b + adj[b] »x adj[bb], —~-c+c*xccxxc,
-CC+CC**C**xCC, —Cx*xCC+adj[cc] »xadj[c], ~cc*xc+adj[c] »+xadj[cc],
-—a*xbxxc+axxbxxcxrxmmrxa*xrxbxxc, —-mm+mmx*xax*bxxcxxmm,
—axxbxxcxxmm+adj[mm] xx adj[c] ** adj[b] »+ adj[a],
-mmxxa*xxb*xc+adj[c] »xadj[b] xxadj[a] *» adj [mm], mm - cc ** bb xx aa,
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-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], aax*xa-adj[a] **adj[aa],
-adj[b] +adj[b] *x adj [bb] *x adj [b], —adj [bb] + adj [bb] »* adj [b] ** adj [bb],
b *x bb - adj [bb] ** adj [b], bb xx b - adj [b] »* adj [bb],
-adj[c] +adj[c] *xadj[cc] »*adj[c], -adj[cc] +adj[cc] »*adj[c] **adj[cc],
c*xcc-adj[cc] *+xadj[c], cc*xxc-adj[c] *xadj[cc], —adj[c] »*adj[b] »* adj[a] +
adj[c] »*x adj[b] *x adj[a] ** adj [mm] x* adj [c] »* adj [b] ** adj[a],

-adj[mm] + adj[mm] »% adj[c] =% adj[b] ** adj[a] »* adj [mm],
axxbxxCcxxmm-adj[mm] xx adj[c] **adj[b] »xadj[a],
mmx**axxbxxc-adj[c] »xxadj[b] *+adj[a] »+adj[mm],
adj [mm] - adj[aa] »* adj [bb] ** adj[cc]};

certificate = {{{-1, aaxxa-adj[a] *xadj[aa], bxxc=xxcc},

{adj[a] **adj[aa] *x b xx C ** CC *x C x%x cC ** bb,
aaxxa-adj[a] *+xadj[aa], bxxcxxcc}, {1, aaxxa-adj[a] »xadj[aa],
bxxc*xccxxC*xcCxxbbxxaaxrxaxrxaa*xrxaxxbxxcx*xcc},

{adj[a] **adj[aa] ** b xx Cc*x*xcC*x Cxx cC*xxbb, aaxxa-adj[a] »xadj[aa],
aaxxax*xxbxxcxrxcc}, {adj[a] *xadj[aa] ** b x* C** CC *% C x*x cC **x bb,
-aa+aa*xax+aa, a*xxbxxcxxcc},

{adj[a] **adj[aa] *x* b xx C** CcC*x Cxx cCxxbb, —aa*xa+adj[a] *xadj[aa],
aaxxaxxbxxcxxcc}, {-adj[a] »xadj[aa] *x*xb*xcxxccxxcC,
-mmxxa*xbxxc+adj[c] xxadj[b] xxadj[a] ** adj [mm], cc},

{aa**ax*xbxxc, —-mmxxaxxbxxc+adj[c] »xxadj[b] *xadj[a] »*adj[mm], cc},

{-adj[a] *» adj[aa] **xb*xcxxccxxCc, mm-cc*xbbxxaa, axxbxxcx*xcc},

{adj[a] **adj[aa] xx b xx c** cCxx Cxx adj[c] **adj[b] »xadj[a],
adj [mm] - adj[aa] *x adj [bb] ** adj[cc], cc},

{-aaxxaxxbxxcxxadj[c] *»adj[b] »xadj[a], adj[mm] -

adj[aa] ** adj[bb] »x adj[cc], cc}, {1, aaxxa-adj[a] xxadj[aa], b*xc*xcc},

{-adj[a] *»adj[aa] **xb*x Cxx cCxxC*x*CcC*xxbb, aaxxa-adj[a] *xadj[aa],
bxxcxxcc}, {adj[a] *» adj[aa] **b *xCc, cc*xc-adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] *x cc},

{adj[a] **adj[aa] *xb, —c+Cc*x*xcC*xC,
adj[c] »*adj[b] **» adj[a] ** adj [aa] ** adj [bb] ** adj [cc] ** cc},

{adj[a] **adj[aa] **bxxc, —ccxxc+adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x cc},

{aa, —a**b*xc+a*xbxxcrxexmmxrxxaxrxbx*xxc, cc},

{-1, aa*xa-adj[a] »+x adj[aa],
bx*xcxxadj[c] *xadj[b] *x adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »* cc}},

{{-c*xccxxbb, aa*xa-adj[a] »xadj[aa], 1},
{c*xadj[c] **adj[b] »* adj[a] ** adj[aa] ** adj [bb] *x adj[CC] ** CC %% C x*% CC %%
bb, aa*xa-adj[a] **adj[aa], 1}, {c**xcc*xbb, aaxxa-adj[a] **adj[aa], 1},

{-c*xadj[c] »xadj[b] **adj[a] *» adj[aa] ** adj [bb] »* adj[cc] ** cc = bb,
aaxxa-adj[a] *+xadj[aa], 1}, {c**xcCc*xbb, aaxxa-adj[a] »xadj[aa],
Qax*axxb*xCx*xCC*xCx*xCC*xxbbxxaaxxa},

{c*xcc*xbb, —aa+aa*xaxxaa, axxbxxCc*rxcCrrxCxxcC*xbbxrrxaax+a}l,

{cxxcc*xbb, —aa**a+adj[a] »xadj[aa]l,
aa*xaxxbxxcrrxccrrCcxrxccxxbbirxaaxrxal,

{cxxccxxbb, aaxxa-adj[a] *xadj[aa], bx*xCx*xCcC**C*xcCcCxxbbxxaaxxa},



4 | CertificatesHartwig.nb

{-Cc, -mmxxaxxbxxc+adj[c] *xadj[b] »*x adj[a] ** adj [mm],
CC*xCx*x CCxxbb*xaaxxa}, {-c, mm-cc x*bbxxaa,
axxbxxCcxxccxxCxxCcCxxbbxxaaxxa}, {cxxadj[c] »xadj[b] *+adj[a],
adj [mm] - adj[aa] ** adj [bb] *x adj[cc], cCx*x C**x cC *xbb xxaaxxa},
{-c*xccxxbb, aaxxa-adj[a] *x»adj[aa]l, bxxCc*x*xCcC*x CxxCcC*xxbbxxaaxxa},
{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj [bb] ** adj[cc],
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aal},
{c**xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
-CC+CC**C#*xCC, bbxxadj[a] *+adj[aa]l},
{c*xadj[c] **adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** adj[cc],
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xxadj[aa]l},
{C, -mm+mm#**axxbxxc*xmm, a}, {c, mm-cc x%bb x+aa, a},
{-c*xadj[c] »xadj[b] **adj[a] **» adj [mm], mm - cc ** bb xx aa, a},
{c, -mmxxaxxbxxc+adj[c] xxadj[b] *xadj[a] »xadj[mm], mmxxa},
{-c*xadj[c] »xadj[b] *xadj[a], adj [mm] - adj [aa] ** adj [bb] »% adj[cc],
ccxxbbxxaaxxa}}, {{1, -adj[a] +adj[a] ** adj[aa] »+ adj[a],
Q*xb**x Cx* CC*x Cx*x CC*x bb*xxaaxxa},
{adj[a]l, a**xaa-adj[aa] *xadj[a], a*x*b*xxC*xCcCxxCxxCcC*xbbxxaaxxa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] **x adj[cc] %=
adj[c] »x adj[b] *xadj[a], a**aa-adj[aa] **xadj[a], a},
{-adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** adj [cC] *=*
adj[c] »*xadj[b] **xadj[a], a*x aa-adj[aa] **adj[a], a},
{-adj[a] ** axxb xxcxxccxxbb, aaxxa-adj[a] *xadj[aa]l, 1},
{adj[a] **a*xbxxCxxCcC*x*xC**xCCxxbb, aaxxa-adj[a] *»adj[aa], 1},
{-adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c] ** adj[cc] *x adj[c] »* adj [b],
-adj[a] +adj[a] ** adj[aa] »x adj[a]l, a},
{adj[a] **a*xbxxc, ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »xx adj[aal},
{adj[a] ** adj[aa] *x adj[bb], c *x cc - adj[cc] ** adj[c],
adj[cc] **adj[c] »*x adj[b] ** adj[a] **a},
{adj[a] **a*xb, —c+CcxxccxxC, cC*xbbxxadj[a] *xadj[aa]l},
{adj[a] **a*xbxxc, —ccxxc+adj[c] *»adj[cc], ccxxbbxxadj[a] »x adj[aa]l},
{-adj[a] »* adj[aa] »* adj [bb], -adj[cc] +adj[cc] **xadj[c] ** adj[cc],
adj[c] »*xadj[b] **xadj[a] »*xa}, {-adj[a] »* adj[aa] ** adj [bb],
cxxcc-adj[cc] *»adj[c], adj[cc] **adj[c] *x adj[b] »*x adj[a] **a},
{adj[a] *x adj[aa] *x adj[bb], c*x cc -adj[cc] **xadj[c], adj[b] »xadj[a] *x a},
{adj[a]l, a**b x% c*xmm-adj[mm] **x adj[c] ** adj [b] »%x adj[a], a},
{-adj[a] ** axxb xxc, mm-cc ** bb xx aa, a},
{adj[a]l, adj[mm] - adj [aa] »* adj [bb] *x adj[cc], adj[c] ** adj[b] *x adj[a] »x a},
{-adj[a] »* adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] **adj[a] **xa}},
{{c**xccxxbb, aaxxa-adj[a] *xxadj[aa], aax*ax*xxb*xxCc*xcCcxxCcxxadj[c]},
{-1, —c+c*xccxxcC, adj[c] *xadj[b] »» adj[a] »*x adj[aa] *=*
adj[a] »* adj[aa] *x adj [bb] *x adj[cc] »*xadj[c]},
{-c, —ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] **adj[a] »=*
adj[aa] *x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c]},
{c*xadj[c] **adj[b] **adj[a], a*xaa-adj[aa] **adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **xadj[c]}, {-c**xadj[c] »+xadj[b] x*xadj[a],
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axxaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] »*x adj[cc] ** adj[c]},

{cxxcc*xbb, —aa+aa*xaxxaa, axxbxxc*xxccxxCcxxadj[c]},

{c*xccxxbb, —aaxxa+adj[a] *xxadj[aa], aa*xaxxbxxc*xcc*xcxxadj[c]},

{cx*xccxxbb, aaxxa-adj[a] *xxadj[aa], bxxcxxccxxcx*xadj[c]},

{-c*xadj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] =+ adj[bb] »* adj[cc] »* adj[c]},

{-Cc, -mmx%xaxxbxxc+adj[c] *»adj[b] »xadj[a] *+adj[mm], ccx*xcx*xadj[c]},

{-c,mm-ccxxbbxxaa, ax*xbx*xcxxccxxcxxadj[c]},

{c*xadj[c] *xadj[b] »*xadj[a],
adj [mm] - adj[aa] »* adj [bb] ** adj[cc], ccx*xcx*xadj[c]},

{-c*xccxxbb, aaxxa-adj[a] *»adj[aa], bxxc*x*xccxxcxxadj[c]},

{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
ccxxc-adj[c] **xadj[cc], adj[c]},

{-c*xadj[c] »xadj[b] *x adj[a] *» adj[aa] ** adj [bb], c **x cc - adj[cc] *xadj[c],
adj[cc] **xadj[c]}, {c**xadj[c] **adj[b] »x adj[a] ** adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »xadj[c] **adj[cc], adj[c]},

{c*xadj[c] **adj[b] »* adj[a] ** adj[aa] ** adj [bb],
cxxcc-adj[cc] *»adj[c], adj[cc] **xadj[c]}}};

n-= CheckCertificates[certificate, cond2, assumptions]

ouf-]= {True, True, True, True}

(if) => (i)
- assumptions = {-a+a*xaa*xa, —aa+aa**a*xaa, -a*xaa+adj[aa] x+adj[a],
-aaxxa+adj[a] *xadj[aa], ~-b+bxxbbxxb, -bb +bbxxb xxbb,
-b x% bb + adj [bb] *x adj[b], -bb *x b + adj [b] ** adj[bb], —c+c**xccxxcC,
—CC+CC**xC*%CC, —C**xcCcC+adj[cc] »xadj[c], —-cc*xc+adj[c] **adj[cc],
—axkbxxc+axsbrrxcrrmmrrarxrbrsc, —-mm+mmx*axxb*xcxrxmm,
—axxbxxcxxmm+adj[mm] xx adj[c] ** adj[b] »xadj[a],
-mmxxaxxbxxc+adj[c] »xadj[b] xxadj[a] **xadj[mm], -aa**a*xbxxCxxcc+
Qax*axx*xb*xCx*xCC*xCxxCCxxbbxxaaxrxaxxaaxrxaxxb*xCcxxcc,
-CxxCCxxbbxxaax*xa+CxxCCxxbbsxaa*xasxaa*xasxbxxCxxCCx*Cxx
ccxxbbxxaaxxa, adj[a] **a*x*aa*xa*xbxxCxxCC*x CxxCCxxbb*xaaxxa-
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] »=*
adj[c] »*x adj [b] ** adj[a] »* adj [aa] ** adj[a] ** a,
CxxCCxxbbxxaaxxaxrxaasxaxrxxbxxcrxxccxxcxrxadj[c] -
cxxadj[c] *xadj[cc] »xadj[c] *xadj[b] *x» adj[a] »*x adj[aa] ** adj[a] »=*
adj[aa] ** adj[bb] ** adj[cc] **adj[c], -adj[a] +adj[a] ** adj[aa] *x adj[a],
-adj[aa] +adj[aa] *x adj[a] **x adj[aa], a ** aa - adj[aa] **adj[a],
aaxxa-adj[a] *xadj[aa], -adj[b] + adj[b] ** adj [bb] »% adj[b],
-adj[bb] + adj[bb] *x adj[b] **x adj [bb], b *x bb - adj[bb] *x adj[b],
bb xx b - adj[b] ** adj[bb], —adj[c] +adj[c] ** adj[cc] »*xadj[c],
-adj[cc] +adj[cc] *xadj[c] **xadj[cc], c**xcc-adj[cc] x*adj[c],
ccxxc-adj[c] *xadj[cc], -adj[c] **adj[b] »xadj[a] +
adj[c] »xadj[b] ** adj[a] »x adj [mm] x* adj [c] »x adj[b] *x adj[a],
-adj[mm] + adj [mm] x* adj [c] ** adj [b] ** adj[a] »* adj [mm],
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axxbxxCcxxmm-adj[mm] »xadj[c] x*adj[b] *xadj[a],
mmxxa*xb*xc-adj[c] »xadj[b] *x adj[a] »* adj [mm],
-adj[cc] *xadj[c] ** adj[b] »x adj[a] ** adj[aa] +
adj[cc] *xadj[c] »» adj[b] »*x adj[a] ** adj[aa] »x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **x adj[cc] ** adj[c] ** adj[b] »* adj[a] ** adj [aa],
-adj[a] »*x adj[aa] »x adj [bb] ** adj [cc] »* adj [c] +
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] **x adj[cc] »*x adj[c] ** adj [b] »*
adj[a] »* adj[aa] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] *x adj[c],
-adj[a] **a*xaa*xaxxbxxCxxCC*xCxxCCxxbbxxaaxxa+
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c] *=*
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
-CxxCCxxbbxxaaxxa*xxaarxaxxbxxCcxxccxxCcxxadj[c] +
cxxadj[c] *xadj[cc] »xadj[c] xxadj[b] *xadj[a] »*
adj[aa] **x adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c]};
certificate = {{{ccxxbb, —aa+aaxxaxxaa, 1},

{cc xxbb xx aa xx adj [mm] *x cC xx c *x adj [c] ** adj[b], adj[a] »* a**xaa**xa*x b x«
C**x CC %% C %% CC*x bbxxaa*xa-adj[a] »» adj[aa] *+ adj [bb] ** adj[cc] »*
adj[c] »*xadj[cc] *xadj[c] »*x adj[b] ** adj[a] *x adj[aa] =+ adj [a] ** a, aa},

{-ccxxbbxxaaxxadj[mm] xxmmxxaxxbxxcCcxxadj[c] *xadj[b], adj[a] ** a x*x aa x*
axxbxxCxxCC**x C*x CCxxbbxxaaxxa-adj[a] xxadj[aa] »x adj[bb] *x*adj[

cc] »xadj[c] *x adj[cc] *x adj[c] »* adj[b] **x adj[a] ** adj [aa] ** adj[a] »* a,

aa}, {-ccxxcxxCcCxxbbxrxaa, —a+a*xrxaaxrxa, bxx C**x CC** C** CC*x bb »x

aaxxax*xaa}, {-cCxxbbxxaaxxadj[mm] xx cc *xc*xadj[c] »xadj[b] xxadj[a],
-a+a*xaa*xa, b*xCx*xCC*x*xCx*xCCxxbbxxaaxrxaxxaa}, {ccxxbbxxaax*x

adj[mm] *xmmxx axxbxxcxxadj[c] *»adj[b] xxadj[a], —-a+a*xaaxxa, bxxCxx

CCx* C*x% CCxxbbxxaaxxaxxaa}, {-ccxxbb*xaaxxadj[mm] xxadj[c] »+adj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], ax*xaa}, {cCxxbbxxaaxxadj[mm] x*

ccxx Cxxadj[c] »xadj[b] *x adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c] *=*

adj[cc] *xadj[c] *xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a], a**aa},

{-ccxxbbxxaaxxadj[mm] xxmmxxaxxbxxcCcxxadj[c] *xadj[b] »xxadj[a] ==
adj[aa] ** adj [bb] *x adj[cc] *xadj[c] »*x adj[cc] x* adj[c] ** adj[b],

-adj[a] +adj[a] **x adj[aa] **adj[a], axxaa},
{-ccxxcxxcCxxbbxraaxraxxb, —c+crrxccrxc, ccxxbbxxaaxxaxxaa}l,
{-cc*xbb xxaa*xadj[mm] xx cc *x c*x adj[c] »*x adj[b] **xadj[a] *xaxxb,
—C+C**xCC*xC, CCxxbbxxaa*+ax+xaa}, {cCxxbb++xaaxxadj[mm] x*xmm#*+axxbxx
cxxadj[c] *xadj[b] *»adj[a] **xaxxb, —c+C*xCcCxxC, cCx*xbbxxaaxxa=xxaa},

{-ccxxbb xxaa*xadj[mm] xx cc **x c *x adj[c] »*x adj[b], aa**a-adj[a] »»adj[aa]l,

adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »x adj[c] *x adj[b] *x adj[a] »* a xx aa},

{cc xx bb xx aa xx adj [mm] ** mmx*x a*xxb xx cxxadj[c] »*xadj[b],

aaxxa-adj[a] *xadj[aa], adj[bb] *x adj[cc] **x adj[c] ** adj[cc] **x adj[c] **
adj[b] *x adj[a] **a*xaa}, {cC*xbbxxaa*xadj[mm] xx cC *x Cxxadj[c] »*
adj[b] *x aa**a*xadj[bb] xxadj[cc], -adj[c] +adj[c] **adj[cc] »xadj[c],
adj[b] *x adj[a] **a*xxaa}, {-cCxxbbxxaaxxadj[mm] xxmmxxa x*
bxx cxxadj[c] *xadj [b] *x aa xx a xx adj [bb] »% adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] *x adj[a] ** a xx aa},
{-ccxxbbx*xaa*xadj[mm] *xCC, Cxx*CCxxbbxxaaxxa*xaa*xa*xbxxCxxCCxx

cxxadj[c] -cxxadj[c] **xadj[cc] »xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »=*



CertificatesHartwig.nb

adj[a] »* adj[aa] ** adj [bb] *x adj[cc] *xadj[c], adj[b] »*x adj[a] ** a *xx aa},
{ccxxbbxxaaxxadj[mm] xxmmxsxa*xxb, cxxcCxxbbxxaa*xa*xaaxxaxx
bxxcxxcCxxC*xadj[c] -c*xadj[c] »xadj[cc] »x*adj[c] »*xadj[b] *x*
adj[a] »* adj[aa] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c],
adj[b] »x adj[a] **a*x*aa}, {cC*xxbb xxaax*adj[mm] xx CC x* C x* CC xx bb xx aa,
-~a+axxaaxxa, bxxCc*xxcCxxCxxadj[c] xxadj[b] »xadj[a] »x*x ax*aa},
{-ccxxbbxxaaxxadj[mm] xxmmx**a*xbxxCxxcCx*xbbxxaa,
-~a+axxaaxxa, bxxCcxxcCxxCxxadj[c] xxadj[b] »xadj[a] **x ax*aa},
{-cc*xbb xxaa*xadj[mm] xx cc *x c*x adj[c] »*x adj[cc] *xadj[c] »*adj[b],
-adj[a] +adj[a] ** adj[aa] ** adj[a], adj[aa] ** adj [bb] ** adj[cc] **x adj[c] »*
adj[b] *xadj[a] **a*xaa}, {cCxxbbxxaaxxadj[mm] xxmm*xa*xb xxCxx
adj[c] »*xadj[cc] *xadj[c] »*x adj[b], -adj[a] + adj[a] »* adj[aa] ** adj[a],
adj[aa] **x adj [bb] »x adj[cc] ** adj[c] »*x adj[b] ** adj[a] ** a xx aa},
{ccxxbb xxaa xxadj[mm] xx cCx*C*xxCcCxxbbxxaaxxaxxb, —c+Ccxxccx*xcC,

adj[c] »*x adj[b] **xadj[a] *» axxaa}, {-cCxxbbxxaaxxadj[mm] xxmmxxaxxb xx

CxxCCxxbbx*xaaxxaxxb, —c+c*xccxxc, adj[c] »xadj[b] **adj[a] »x a xx aa},

{cc xx bb xx aa xx adj [mm] **x cC *x* C *x adj[c] ** adj[cc] **x adj[c] »*adj[b], aa**a -

adj[a] »*x adj[aa], adj[bb] »*x adj[cc] *xadj[c] »*x adj[b] ** adj[a] ** a xx aa},
{-ccxxbbxxaaxxadj[mm] xxmmxxaxxbxxcxxadj[c] *xadj[cc] »*xadj[c] **adj[b]
aaxxa-adj[a] *xadj[aa], adj[bb] xx adj[cc] *x adj[c] »*x adj[b] ** adj[a] »* a =
aa}, {-ccxxbbx*xaa*xadj[mm] *xxcc*xc, —adj[c] +adj[c] »*adj[cc] »*xadj[c],
adj[b] *x aa ** a xx adj[bb] *x adj[cc] **» adj[c] »* adj[b] ** adj[a] »* a xx aa},
{cc xxbb xx aa xx adj [mm] x*mmxxa*xbxxc, —adj[c] +adj[c] **adj[cc] »+adj[c],
adj[b] »* aax* a*xadj[bb] xxadj[cc] »x adj[c] »x adj[b] **x adj[a] »* a xx aa},
{ccxxbb xxaaxxadj[mm], mmxxaxxbxxc-adj[c] *xadj[b] »»adj[a] »*adj[mm],
adj[c] »xadj[b] **adj[a] ** @axx b xx C % CC *x bb xx aa *x a xx aa},
{cc xxbb xx aa, -adj[mm] + adj [mm] x* adj[c] ** adj [b] »*x adj[a] »* adj [mm],
adj[c] *»*adj[b] *» adj[a] **axxb *x Cx* cC xx bb xx aa *x a xx aa},
{-ccxxbbxxaa, axxb*xxcxxmm-adj[mm] xxadj[c] »*xadj[b] **xadj[a],
axx*bxxcxxccxxbbxxaaxrxaxxaal,
{-ccxxbbxxaaxxadj[mm], mmxxa*xxb*xc-adj[c] »xadj[b] xxadj[a] »* adj [mm],
ccxxbbxxaaxxaxxbxxcxxadj[c] **xadj[b] xxadj[a] ** a x*x aa},
{-cc xxbb xx aa, -adj [mm] + adj [mm] ** adj [c] »* adj [b] ** adj [a] ** adj [mm],
ccxxbbxxaaxxaxxbxxcxxadj[c] »xadj[b] xxadj[a] **a*xaa},
{ccxxbbxxaa, —ax**bx*xc+asxbrrxcrsmmrrxaxrxbxxc, ccxxbb+xaaxr+axrxaal,
{-ccxxbb xxaaxxadj[mm], ccxxc-adj[c] **xadj[cc],
adj[c] »xadj[b] **adj[a] *x» @axx b xx C *x cC *x bb xx aa *x a xx aa},
{-ccxxbb xxaa*xadj[mm], -adj[c] +adj[c] **xadj[cc] »*adj[c],

adj[b] »xadj[a] *xa*x*bxxCc*xcCcxxbbxxaaxxa*xaa}, {ccxxbbxxaaxxadj[mm],

-CC+CC**C**xCC, bbxxaaxxaxxbxxcxxadj[c] »xxadj[b] *xadj[a] »*x axxaa},

{-cc xx bb xx aa *x adj [mm] x*x adj[c] ** adj [b] »*x aa xx a *» adj [bb] »=*
cxx cCcxxadj[b] *xadj[a], a*xaa-adj[aa] *+xadj[a], a**aa},

{-cc *xbb xx aa xx adj [mm] xx adj[c] ** adj [b], aa*xa-adj[a] »* adj[aa],

adj[a] »* ax*xaa}, {cCxxbbxxaaxxadj[mm] xxadj[c] **xadj[cc] *=*

adj[c] »xadj[b], aa**a-adj[a] »xadj[aa], adj[a] ** a*xaa},

{cc xx bb xx aa xx adj [mm] »*x adj[c] ** adj [b] ** aa x* a xx adj [bb] **x c *x cc *x adj [b]

aaxxa-adj[a] *xadj[aa], adj[a] »*x a xx aa},

’

)
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{-cc xxbb xx aa *x adj [mm] »x adj[c] ** adj[cc] »*x adj[c] ** adj [b] *=*

aaxx axxadj[bb] xxadj[cc] *xadj[c] *»adj[cc] **adj[c] »xadj[b],
aa*xa-adj[a] *xxadj[aa], adj[a] **x ax*aa}, {-CcC x*x bb xx aa x* adj [mm] x* adj[c],
-adj[cc] **adj[c] **x adj[b] »x adj[a] ** adj[aa] + adj[cc] ** adj[c] ** adj [b] »=

adj[a] »* adj[aa] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »=*

adj[cc] *xadj[c] **x adj[b] »x adj[a] ** adj[aa], adj[a] »* a xx aa},

{-cc*xbb xxaa*xadj[mm] xx adj[c] ** C*x cC xx adj[b] ** aa »x a »x adj [bb],

cxxcc-adj[cc] *xadj[c], adj[b] »* aa*x* a*xadj[a] »*x a xxaa},

{cc xx bb xx aa xx adj [mm] *x adj[c] ** adj[cc] *x adj[c] »* adj[b],

-adj[a] +adj[a] ** adj[aa] *x adj[a], adj[aa] ** adj[bb] ** adj[cc] *=*
adj[c] **xadj[cc] *x adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj[a] ** a »xx aa},
{-cc *xbb xx aa *x adj [mm] »* adj[c] ** adj[cc] »*x adj[c] ** adj [b], aa*xa -
adj[a] »* adj[aa], adj[bb] ** adj[cc] »* adj[c] ** adj[cc] ** adj[c] ** adj[b] #*
adj[a] **x adj[aa] *» adj[a] *xax*xaa}, {-cC*xbb xxaa*xxadj[mm] »+adj[c],
cxxcc-adj[cc] *xadj[c], adj[b] »* aa *x* a xx adj [bb] **x adj[cc] »=*
adj[c] *»*adj[cc] *xadj[c] »*x adj[b] ** aa xx a xx adj[a] ** a **x aa},
{cc xx bb xx aa xx adj [mm] »*x adj[C] ** C x* cC x* adj [b] »* aa x*x a »x adj [bb],
-adj[cc] +adj[cc] *xadj[c] »*xadj[cc], adj[c] **x adj[b] »* aa *x* a *xx adj[a] »=*
axxaa}, {cCxxbbxxaaxxadj[mm], -adj[c] +adj[c] *»adj[cc] x*adj[c],
adj[b] »* aa** a*xadj[bb] xx c xx ccxx adj[b] *x aa** a*xadj[a] »*x a xx aa},
{cc xx bb xx aa ** adj [mm] ** adj[c], c *x cc - adj[cc] *x adj[c],
adj[b] ** aa** a xx adj[bb] *x c xx cc *x adj[b] ** aax* a*xadj[a] »*x a xx aa},
{-cc xxbb xx aa*xadj[mm], -adj[c] +adj[c] **xadj[cc] »*adj[c],
adj[b] »* aa*x* a*xadj[a] »x axxaa},

{-cc *xbb xx aa *x adj [mm] »x adj[c] **xadj[b], adj[a] ** a*xaa**xaxxbxxCxx
CCx*x C %% CC*x bb xx aa*x*a-adj[a] *»adj[aa] ** adj [bb] »*x adj[cc] **adj[c] »=*
adj[cc] *xadj[c] **x adj[b] »x adj[a] ** adj[aa] »x adj[a] *xxa, aa**a*xaa},

{cc xx bb xx aa xx adj [mm] »*x adj[c] *x adj [b] *x*xadj[a], ~a+a**xaa*xa,

bx*c*xCcCxxC*xCC*xbb*xaaxrxa*xaa*xax+aal,

{-cc xxbb xx aa *x adj [mm] »x adj[c] ** adj [b] »*x adj[a] »* adj[aa] **
adj[bb] *x adj[cc] ** adj[c] ** adj[cc] »* adj[c] »* adj [b],

-adj[a] +adj[a] ** adj[aa] **adj[a], axxaa*xxaxxaa},

{cc xx bb xx aa xx adj [mm] »x adj[c] ** adj [b] **x adj[a] **axxb,

~C+C**xCC**xC, CCx*bb xxaax*axxaax*xax*xaa},

{cc xx bb xx aa x* adj [mm] »*x adj[c] **x adj[b], aa*x*xa-adj[a] *x adj[aa], adj [bb] *x*

adj[cc] *xadj[c] **xadj[cc] **adj[c] »» adj[b] ** adj[a] ** a *x aa xx a x* aa},

{-cc xxbb xx aa *x adj [mm] »% adj[c] ** adj [b] »* aa x* a xx adj [bb] »* adj[cc],

-adj[c] +adj[c] *xadj[cc] *»xadj[c], adj[b] xxadj[a] ** a*x aa x*x a xx aa},

{cc xx bb xx aa xx adj [mm] »*x adj [c] ** adj [b] x* aa x* a xx adj [bb],

cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] **xa **aa xxaxxaa},

{cc xx bb xx aa xx adj [mm] *x adj[c] ** adj[b] ** adj[a] *x @axx b x*x c xx cC *x bb,

-aa+aa**a*+xaa, ax+aa},

{-mm, a*xbx%Cxxmm-adj[mm] xx adj[c] ** adj[b] »xadj[a], a *x aa},

{ccxxbbxxaa, axxbxxcxxmm-adj[mm] xxadj[c] **adj[b] »» adj[a], axxaa},

{cc, —c*xcc*xbbxxaaxxa+

CxxCCxxbbx*xaa*xxaxxaax*xaxxb*x Cx*x CCx* CxxCCxxbbxxaax+xa, aa},

{-1, ~cc+ccxxC*xCcC, bbxxaaxxaxxb*xcxxcc*xbbx*xaax*xax+aa},
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{1, —cc+ccx*Ccxxcc, bbxxaa*xax+aa},
{-ccxxcxxadj[c] xxadj[b] *x aa xx a xx adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], mmx*xa x*aa},
{adj[c] ** adj [b] *» adj[a] »*x adj[aa] ** aa »*x a xx adj [bb],
-adj[cc] +adj[cc] *xadj[c] »*adj[cc], mm*xaxxaa},
{-adj[c] **x adj[b] »*x adj[a] ** adj [mm] x* adj [c] ** adj [b] »*x aa xx a xx adj [bb],
-adj[cc] +adj[cc] *xadj[c] *xadj[cc], mmxxaxxaa},
{-adj[c] **» adj[b] »*x adj[a] ** adj[aa] ** aa ** a ** adj [bb] ** c xx cc *x adj [b] »=*
aaxxaxxadj[bb], -adj[cc] +adj[cc] *xadj[c] »*adj[cc], mm*xaxxaa},
{adj[c] ** adj[b] ** adj[a] *x adj [mm] *x mm xx @ x* b xx Cc *x adj [c] ** adj [b] »*
aax*xaxxadj[bb], -adj[cc] +adj[cc] **xadj[c] **adj[cc], mmxxax%aa},
{adj[c] ** adj[b] *x adj[a] »* adj [mm] *x adj[c] »* adj [b] ** aa *x a xx adj [bb] **
Cxx CcC*x*xadj[b] »x aax*xaxxadj[bb], -adj[cc] +adj[cc] »*xadj[c] **adj[cc],
mmx*xa*xaa}, {adj[c] *x adj[b] »x adj[a] ** adj [aa],
-adj[a] »*x adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] + adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **xadj[cc] *xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »*
adj[a] »*x adj[aa] »*x adj [bb] ** adj[cc] *»*adj[c], adj[cC] ** mm x*x a xx aa},
{-adj[c] **x adj [b] »*x adj[a] ** adj [mm] »% adj[c] ** adj [b],
-adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] + adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **xadj[cc] *x adj[c] **x adj[b] »x adj[a] ** adj [aa] »*
adj[a] »*x adj[aa] »*x adj [bb] *»* adj[cc] *»*adj[c], adj[cC] ** mm x*x a xx aa},
{-adj[c] **» adj[b] »*x adj[a] ** adj[aa], aa**xa-adj[a] **adj[aa],
adj[bb] *x adj[cc] ** adj[c] ** adj[cC] **» mm x% a xx aa},
{ccxxcxxadj[c] »xadj[cc] *xadj[c] »x adj[b], aa*x*a-adj[a] »xadj[aa],
adj[bb] ** adj[cc] **x adj[c] **adj[cC] **mm x* a xx aa},
{adj[c] ** adj[b] **x adj[a] »* adj [mm] ** adj[c] »% adj[b],
aaxxa-adj[a] *xadj[aa], adj[bb] *xadj[cc] *x adj[c] ** adj[cC] ** mm x% a x* aa},
{adj[c] ** adj[b] ** adj[a] **x adj[aa] **x aa *x a *x adj [bb] *x adj[cc] *=*
adj[c] »*xadj[cc] *xadj[c] »*x adj[b], aa**a-adj[a] »*xadj[aa],
adj[bb] *x adj[cc] ** adj[c] **adj[cc] **mmx* a x*aa}, {-adj[c] »x adj[b] »=
adj[a] »x adj[mm] *x mmx% a xx b xx c *x*x adj [c] »*x adj[cc] ** adj[c] »x adj[b],
aa*xa-adj[a] *xadj[aa], adj[bb] »*xadj[cc] »*adj[c] ** adj[cC] ** mm xx a x* aa},
{-adj[c] ** adj[b] »*x adj[a] ** adj [mm] »% adj[c] ** adj [b] ** aa »*
axxadj[bb] *xadj[cc] »x adj[c] ** adj[cc] »*x adj[c] x* adj[b],
aa*xa-adj[a] *xadj[aa], adj[bb] ** adj[cc] **adj[c] **x adj[cC] ** mm xx a x* aa},
{-ccxxcxxadj[c] *»xadj[cc] »xadj[c] ** adj[b],
-adj[a] +adj[a] ** adj[aa] **x adj[a],
adj[aa] **x adj[bb] »x adj[cc] ** adj[c] »* adj[cC] ** mm xx a xx aa},
{-adj[c] »*xadj[b] *x adj[a] ** adj [aa] »* adj [a] ** adj [aa] ** adj [bb] *x adj [cc] *=*
adj[c] »*xadj[cc] *xadj[c] »xadj[b], —adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] »* adj[cc] ** mm xx a xx aa},
{adj[c] ** adj[b] ** adj[a] ** adj [mm] **x mmxx a *x b x* C xx adj[C] *=*
adj[cc] *xadj[c] »xadj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj[bb] »* adj[cc] ** adj[c] »* adj[cc] ** mm xx a xx aa},
{adj[c] **adj[b] *x adj[a] »*x adj [mm] *x adj[c] »* adj[b] ** adj[a] *=*
adj[aa] *x adj[bb] *x adj[cc] **x adj[c] »* adj[cc] »* adj[c] *x adj [b],
-adj[a] +adj[a] ** adj[aa] **xadj[a],
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adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »* adj[cc] ** mm xx a xx aa},
{adj[c] ** adj[b] *x adj[a] »* adj[aa], aa*xa-adj[a] »x adj[aa],
adj[bb] ** adj[cc] ** adj[c] *»*adj[cc] »*xadj[c] *x adj[b] »* adj[a] *=*
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »* adj[cC] *» mm x% a x*x aa},
{-adj[c] ** adj[b] »* adj[a] ** adj [mm] x% adj[c] ** adj [b], aa*xa -
adj[a] »* adj[aa], adj[bb] ** adj[cc] »* adj[c] ** adj[cc] ** adj[c] ** adj[b] #*
adj[a] »*x adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** adj[cC] **mm x% a xx aa},

{-adj[c] **x adj[b] »* adj[a] ** adj [aa] »* aa *x* a ** adj [bb],

-adj[cc] +adj[cc] *xadj[c] »*xadj[cc], adj[c] ** adj[b] »* aa =
ax*xadj[bb] xxadj[cc] **xadj[c] **adj[cCc] **mmxx a *x aa},

{adj[c] ** adj[b] *x adj[a] ** adj [mm] *x adj[c] »%x adj [b] ** aa *x a »x adj [bb],

-adj[cc] +adj[cc] *xadj[c] »*x adj[cc]l, adj[c] ** adj[b] »* aa ** a **
adj[bb] ** adj[cc] »*x adj[c] **adj[cC] »*mmx* a xxaa}, {adj[c] **
adj[b] **x adj[a] ** adj[aa] ** aa ** a*xadj[bb], c xx cc - adj[cc] »+xadj[c],
adj[b] »* aa** a*xxadj[bb] *xadj[cc] *» adj[c] ** adj[cC] **» mm %% a x*x aa},
{-adj[c] **x adj[b] »*x adj[a] ** adj [mm] x* adj [c] ** adj [b] »* aa x* a xx adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x aa ** a xx adj [bb] »*
adj[cc] *xadj[c] *»adj[cc] **xmm=xxaxxaa}, {adj[c] »*xadj[b] ==
adj[a] »x adj[mm] *x adj[c] »* adj[b], aa ** a-adj[a] »x adj[aa],
adj[bb] *x c**x cc xx adj[b] ** aa ** a*x adj [bb] ** adj[cc] ** mm xx a xx aa},
{-adj[c] *x adj[b] ** adj[a] **a** b *x C x* mm %% adj [aa],
aaxxa-adj[a] *xadj[aa], adj[bb] **xc**x ccxxadj[b] **aa **a »*
adj[bb] ** adj[cc] x*mmx% a xxaa}, {-adj[c] »x adj[b] »* adj[a],
axxbxxCxxmm-adj[mm] »xadj[c] xxadj[b] *xadj[a], adj[aa] **
adj [bb] ** c *x cc xx adj [b] ** aa *x a xx adj [bb] ** adj[cc] **mm % a xx aa},
{-adj[c] **» adj[b], aaxxa-adj[a] **adj[aa], adj[bb] *x adj[cc] *» mm x% a xx aa},
{adj[c] ** adj[b] *x adj[a] »* adj[aa],
aaxxa-adj[a] *xadj[aa], adj[bb] ** adj[cc] ** mm %% a x+ aa},

{-adj[c] *x adj[b] »*x adj[a] ** adj [aa] ** aa ** a *x adj [bb] ** c xx cc *x adj [b],

aaxxa-adj[a] *xadj[aa], adj[bb] ** adj[cc] ** mm xx a xx aa},

{adj[c] **adj[b] *» adj[a] xx @a*x*x b x* C *»x mm xx adj [aa] *x aa x*x a xx adj [bb] »*

cxxcCxxadj[b], aa*xxa-adj[a] **xadj[aa], adj[bb] *xadj[cc] **mm x% a *x aa},

{-cc, cxxcCxxbbxxaaxxaxxaa*xrxaxsxbrxcxxccxxcxxadj[c] -

cxxadj[c] *xadj[cc] »xadj[c] *xadj[b] *x» adj[a] »*x adj[aa] *x adj[a] »=*
adj[aa] ** adj[bb] ** adj[cc] **adj[c], adj[cC] **xmm xx a xx aa},

{adj[c] ** adj[b] **x adj[a] ** adj [mm] ** mmxx a xx b, C xx CC *x bb xx aa **
axxaaxxa*xxbxxcrxccrxxcxradj[c] -cxxadj[c] »xadj[cc] **xadj[c] »*
adj[b] »x adj[a] ** adj [aa] »* adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj [c],

adj[cc] **mmx*xax*xaa}, {CC*xCxxCCxxbbxxaa, —-a+a*xaax*xa,
bxxcxxccxxcCcxxadj[c] »xadj[cc] *xmm=xxaxxaa},

{-adj[c] **» adj[b] »*x adj[a] ** adj [mm] x*mm x* @ *x b **x C xx cC ** bb xx aa,

-—a+axxaa*xa, bxxCcxxcCxxCxxadj[c] xxadj[cCc] x*mmx*a*xaa},
{ccxxcxxcCxxbbxxaaxxaxxb, —~c+cxxcc*xcCc, adj[c] **»adj[cc] **xmm=xxa xxaa},
{-adj[c] **» adj[b] »*x adj[a] ** adj [mm] x*mmx* a*xbxx Cxx cCxxbbxxaaxxaxxb,

-C+C*xCC*x*xC, adj[c] **xadj[cc] x*mm**a*xaa},

{-ccxxc, —adj[c] +adj[c] »*adj[cc] »*xadj[c],

adj[b] *x aa*x*a*xxadj[bb] *xadj[cc] *»adj[c] ** adj[cC] **» mm %% a x*x aa},
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{adj[c] ** adj [b] **» adj[a] »** adj [mm] *x» mmx*x a xx b x* C,
-adj[c] +adj[c] **adj[cc] »xadj[c],
adj[b] ** aax* axxadj[bb] *xadj[cc] *xadj[c] **xadj[cc] **xmmxx a xx aa},

{-ccxxcxxccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] »xadj[cc], mm*xaxxaa},

{adj[c] **adj[b] **x adj[a] x* adj [mm] ** mm x% @ x*x b x*% C % CC »*

bbxxaaxxaxxbxxc, ccxxc-adj[c] xxadj[cc], mmx*xax*aa},

{-mmxxaxxb, —~-C+C**xCC**xC, MM*xaxxaa},

{ccxxcxxccrxbbxxaaxxa*xxb, —c+Ccx*xCcCx*xC, mm**xax*aa},

{mm+xa*xbrxcrrxccrxxbbrrxaarxrxaxxb, —c+cxrxccrxrxc, mmx+ax+aa},

{-adj[c] *x adj[b] ** adj[a] ** adj [mm] *x*mm*xa*xb*xCxxccxxbbxxaaxxaxxb,
-C+C**xCC**C, Mm**ax*xaa}, {adj[c] ** adj[b] »x adj[a] =+ adj [mm],
mmx%a*xbxxc-adj[c] »xadj[b] *xadj[a] »» adj [mm], adj[c] ** adj [b] »=*

aa xx ax*adj[bb] »xadj[cc] *»mm=xx axxaa}, {adj[c] »xadj[b] *xadj[a],
-adj[mm] + adj [mm] x* adj[c] **x adj [b] ** adj[a] »* adj [mm],
adj[c] »xadj[b] *xaa*x axxadj[bb] *xadj[cc] x*mmx**axxaa},

{1, Mmxxax*xxbxxc-adj[c] »»adj[b] »x adj[a] ** adj [mm],
cCxxbbxxaaxxaxxbxxcxxmmxrxaxxaa}, {-adj[c] xxadj[b] *xadj[a] »*adj[mm],
mmx%a*xbxxc-adj[c] »xadj[b] *x adj[a] ** adj [mm],
cCxxbbxxaaxxaxxbxxcxxmmxxaxxaa}, {-adj[c] »*xadj[b] *xadj[a],
-adj[mm] + adj[mm] *x adj[c] »* adj[b] ** adj [a] »* adj [mm],
ccxxbbx*xaaxxaxxbxxcxxmmxxaxxaa}, {adj[c] ** adj[b] »xadj[a],

-adj[aa] +adj[aa] *x adj[a] »*x adj[aa], adj[bb] »* adj[cc] ** mm xx a xx aa},

{adj[c] ** adj[b] *x adj[a] »*x adj[aa] ** aa x*x a xx adj [bb] »x c »*

ccxxadj[b] *xadj[a], -adj[aa] + adj[aa] »x adj[a] »* adj[aa],
adj[bb] *x adj[cc] **mmxx a xxaa}, {-adj[c] *x adj[b] »x adj[a] **a **
b xx C x*mmx% adj[aa] »x aa *x a *x adj [bb] **x c xx cc *x adj [b] »+ adj[a],
-adj[aa] +adj[aa] *x adj[a] »*x adj[aa], adj [bb] »x adj[cc] ** mm xx a xx aa},

{adj[c] ** adj[b] ** adj[a] **» adj[aa] *x aa *x a x* adj [bb] ** C xx cCc xx adj [b] *=*

adj[a], ax*xaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] »* adj[cc] ** mm xx a xx aa},

{-adj[c] **» adj[b] ** adj[a] ** @ **x b xx C xx* mm x*x adj [aa] »=*

aa xx axxadj[bb] »x c xx cc xx adj [b] »x adj[a],
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] *x adj[cc] **mmxx a xx aa},
{adj[c] ** adj[b] *» adj[a] ** adj[aa], adj[a] ** ax*xaa**xa*xb*xC*x*
CCx*x Cx% CC*x bb xx aa*x*a-adj[a] »» adj[aa] *x adj [bb] »*x adj[cc] *=*
adj[c] *»*adj[cc] »xadj[c] *x adj [b] x* adj[a] »*x adj[aa] »*x adj[a] ** a,
aa xx adj[aa] *x adj[bb] *x adj[cc] x*mm %% a xx aa},

{-adj[c] **» adj[b] »* adj[a] ** @ ** b *x C x* mm =% adj [aa],

adj[a] **a*x*xaa**xa*x b x* Cx* CC** C*x CC xx bb xx aaxxa-adj[a] »x adj[aa] »*
adj[bb] ** adj[cc] ** adj[c] *»*adj[cc] »*xadj[c] *x adj[b] »* adj[a] *=*
adj[aa] *x adj[a] ** a, aa xx adj[aa] ** adj [bb] »x adj[cc] *» mm xx a x*x aa},

{-adj[c] *» adj[b] **x adj[a] ** adj[aa] **xadj[a]l, —-a+a**xaax*xa, bxxCx*

CC %% C %% CC %% bb xx aa *x a »x aa xx adj [aa] »x adj [bb] ** adj[cC] **mm x* a xx aa},

{adj[c] ** adj[b] **adj[a] **x a*x*x b xx c x»mm xx adj [aa] »* adj[a],
-—a+a*xaa*xa, b*x C*x*x CC** Cx* CCx*xbbxxaaxraxx

aa x* adj[aa] »x adj[bb] ** adj[cc] x*mm x* a xx aa},

{adj[c] ** adj[b] ** adj[a] *x adj[aa] *x adj [a] ** adj [aa] ** adj [bb] ** adj[cc] »*

adj[c] *xadj[cc] *xadj[c] »*x adj[b], -adj[a] +adj[a] »* adj[aa] ** adj[a],
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axx aax*adj[aa] »x adj[bb] *x adj[cc] **mmxx a xx aa},

{-adj[c] **» adj[b] ** adj[a] ** a**x b xx C xx* mm x* adj [aa] »* adj [a] ** adj [aa] »=*
adj[bb] ** adj[cc] ** adj[c] *»*adj[cc] »xadj[c] *x adj[b], -adj[a] + adj[a] »*
adj[aa] *xadj[a], a**aaxxadj[aa] ** adj [bb] »x adj[cc] *» mm %% a xx aa},

{-adj[c] **» adj[b] »*x adj[a] ** adj[aa] »* adj[a] **xa**xb, —-c+C*xxcCxxC,

cC xx bb x* aa xx a xx aa x* adj [aa] »x adj [bb] *x adj[cc] **mm*x* a xx aa},
{adj[c] ** adj[b] *xadj[a] *x* @a*x* b xx Cc *x» mm xx adj [aa] **x adj[a] **xaxxb,
-C+C**xCC*x%C, CC**bb xx aa *x* a*xaaxxadj[aa] »x adj[bb] ==
adj[cc] **mm=*x axxaa}, {-adj[c] »xadj[b] ** adj[a] »* adj[aa],
aa*xa-adj[a] *xadj[aa], adj[bb] *xadj[cc] **adj[c] ** adj[cc] ** adj[C] »=*
adj[b] ** adj[a] ** a *x aa »x adj [aa] »x adj [bb] *x adj [cC] ** mm xx a xx aa},
{adj[c] **adj[b] *x adj[a] ** ax*x b xx c x» mm xx adj [aa] , aa *x a - adj[a] »* adj[aa],
adj[bb] ** adj[cc] ** adj[c] ** adj[cc] »* adj[c] »+ adj [b] *=
adj[a] ** ax%aaxxadj[aa] *x adj [bb] »x adj[cc] *x mm x% a xx aa},
{adj[c] ** adj[b] **x adj[a] »*x adj[aa] ** aa »* a x*x adj [bb] »x adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c],
adj[b] *»*adj[a] ** a x* aa xx adj[aa] ** adj [bb] *x adj[cc] ** mm xx a x*x aa},

{-adj[c] *»adj[b] *xadj[a] **a*xb xx Cxx*mmxx adj[aa] »* aa **

axxadj[bb] *xadj[cc], -adj[c] +adj[c] **adj[cc] =% adj[c],
adj[b] »x adj[a] ** a** aa xx adj[aa] ** adj [bb] »xx adj[cc] *» mm xx a x*x aa},
{-adj[c] »*adj[b] ** adj[a] »* adj [aa] ** aa x* a xx adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] »x adj[a] ** a** aa xx adj[aa] ** adj [bb] xx adj[cc] *» mm xx a x*x aa},
{adj[c] **adj[b] *x adj[a] x* @a*x%x b x* C *» mm xx adj [aa] *x aa x*x a xx adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] »x adj[a] ** a ** aa xx adj[aa] ** adj [bb] *x adj[cc] *» mm xx a xx aa},
{-adj[c] **» adj[b] »*x adj[a] ** adj[aa] »* adj[a] ** a**x b *x C xx cC xx bb,
-aa+aax*xax*xaa, adj[aa] *x adj[bb] *x adj[cCc] **»mm xx a xx aa},
{adj[c] ** adj[b] *» adj[a] ** @a*x*xb xx Cc *x mm xx adj[aa] **x adj[a] ** ax*x b %
Cxx CCxxbb, —aa+aax**xaxxaa, adj[aa] »*x adj[bb] *x adj[cc] **mmxx a x% aa},

{adj[c] **adj[b] *x adj[a], axx aa-adj[aa] *xadj[a],

axxbxxCx%xCCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] *x*xmmx+xa xxaa},

{-adj[c] **» adj[b] ** adj[a] **a**xb xx Ccx*mm, a xx aa - adj[aa] »+ adj[a],

axxbxxCx%xCC*xbbxxaaxxadj[aa] »x adj[bb] *xadj[cc] *x*mm*x a xxaa},

{-adj[c] **adj[b] *»adj[a], —a+ax*x*xaax*a,

b xx Ccx%x cCc xx bb xx aa xx adj[aa] »* adj [bb] ** adj[cc] **mm x% a xx aa},

{adj[c] **adj[b] *»adj[a] ** axxbxxCc**xmm, —a+axxaax**a,

b xx C xx cC x* bb xx aa xx adj [aa] »x adj [bb] ** adj[cc] **mm x* a xx aa},

{-adj[c] **adj[b] ** adj[a] ** @ *x b *% C x* mm,

-adj[aa] +adj[aa] *x adj[a] »* adj[aa],

adj[bb] *x c *x cc xx adj[b] ** aa ** a *x adj [bb] *x adj[cc] **» mm xx a xx aa},
{adj[c] **adj[b] *xadj[a], —a*x*b*xc+a*xbsxcrxmmrxaxxbx*xc,

cc *x bb xx aa xx adj [aa] *x adj [bb] *x adj[cCc] ** mm xx a x*x aa},

{-mm**xa, —aa*x*axxb*xCx*xCC+aa*x*xa*x D %% C %% CC %% C**x CC **
bbxxaaxxaxxaaxxaxxb*xCxxCC, Cxxmmx*xax+aa},

{-mm, —-a+a*xaa*xa, bx*xC**xCCx*x CxxMMx*ax*xaa},

{mm#*+a*xaaxxaxxbxxcrrccrrcrrxccrxrxbbxraa, —a+axraaxrxa,
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bx*C**CCx*C**xmMm#*xax+aa}, {(MMxxax+xaaxxaxxb,
—C+C**xCC**%C, CCx*bbxxaaxrxa*xsxbsrxcrrxccrxCcrxxmm+xaxrxaal,
{mm, —a+ax**xaax*xa, bxxcxrxccrrxbbrraarra*sxbrrxCcrxcCrxCrrmmx+xax*xaal,
{-1, cc*xc-adj[c] **»adj[cc], adj[c] ** adj [b] ** aa x*x a xx adj [bb] »*
adj[cc] **mm=xxaxxaa}, {-1, -—adj[c] +adj[c] **xadj[cc] x*adj[c],
adj[b] »* aa x* a xx adj [bb] *x adj[cc] *» mm xx a xx aa},
{1, —cc+cc*x*Cx*xCcC, bbxxaarxa*xxbx*xcxxmmx+xax*xaa},
{-mm %% adj [mm] ** adj [c] **x adj[b], -adj[a] + adj[a] ** adj[aa] »* adj[a], 1},
{-mm % adj [mm] x* adj [c] **x adj [b] »* adj[a], a xx aa - adj [aa] »x adj[a], 1},
{mm, a x* b *% c ** mm - adj [mm] ** adj[c] ** adj [b] »+ adj[a], 1},

{-1, -mm+mm**xa*xb*xxCx*xmm, 1}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True}
(ii) <=> (iii)
(i) => (iii)

n-r= (* This holds trivially =)

(ifi) => (i)
n-j= assumptions = {-a+axxaaxxa, —aa+aax*ax*xaa, -ax*xaa+adj[aa] »xadj[a],
-aaxxa+adj[a] *xadj[aal, ~-b+bxxbbxxb, -bb +bb xxb xxbb,
-b xx bb + adj [bb] *x adj[b], -bb *x b + adj[b] »x adj[bb], —~-c+c*xccxxc,
-CC+CC*xC*x*CC, —CxxCC+adj[cc] *xadj[c], —cc*xxc+adj[c] *x*adj[cc],
-—a*xbxxc+axxbxxcxrxmmrrxaxrxbxxc, —-mm+mmx*xaxxbxxcxrxmm,
—axxbxxcxxmm+adj[mm] xx adj[c] ** adj[b] »+ adj[a],
-mmxxa*xxb*xc+adj[c] »xadj[b] xxadj[a] *xadj[mm], —aa**xa*x b xx Cxxcc+
aaxxaxxbxxCxxCCxxCxxCCxxbbxrxaaxrxaxrxaaxrxaxxbxxcxxcc,
-Cx*CCxxbbxxaaxxa+cCcxxCcCxxbbxxaa*xarxaa*xaxxbxxCxxCcCxx
cxxCcCxxbbxxaaxxa, —adj[a] »x adj[aa] **x adj [bb] »*x adj[cc] *=*
adj[c] *»*adj[cc] *»xadj[c] *x adj [b] ** adj[a] »*x adj[aa] ** adj[a] ** a +
adj[a] **a**aa*xa*xbxxCxxCC**CxxCCxxbbxxaaxxaxxu,
adj[a]l **a*xaa*xaxxbxxCxxCCxxCrxxCCxxbbxxaaxxa-
adj[a] »*x adj[aa] ** adj[bb] *x adj[cc] »*x adj[c] »* adj[cc] »*
adj[c] *»xadj[b] *x adj[a] ** adj[aa] **xadj[a] **a**x S,
-cxxadj[c] **xadj[cc] »xadj[c] **adj[b] »»x adj[a] ** adj[aa] »=*
adj[a] »* adj[aa] ** adj [bb] *x adj[cc] »x adj[c] +
CxxCCxxbbxxaaxxaxxaaxrxaxxbxxCxxcCxxCxxadj[c] *xvV,
CxxCCxxbbxxaa*xxaxxaaxxaxxb*xCxxccxxcCcxxadj[c] -
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa] *=*
adj[a] »*x adj[aa] *x adj [bb] ** adj [cc] »* adj[c] ** w,
-adj[a] +adj[a] **x adj[aa] *x adj[a], —adj[aa] + adj[aa] »*x adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aax*xa-adj[a] *+adj[aa],
-adj[b] +adj[b] ** adj [bb] »* adj[b], -adj[bb] + adj [bb] ** adj [b] ** adj [bb],

| 13
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b *x bb - adj [bb] ** adj [b], bb xx b - adj [b] »* adj [bb],

-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] »*xadj[c] **adj[cc],

cxxcc-adj[cc] »xadj[c], ccxxc-adj[c] »xadj[cc], -adj[c] *xadj[b] »xadj[a] +
adj[c] »*xadj[b] ** adj[a] ** adj [mm] =% adj [c] ** adj [b] »% adj[a],

-adj[mm] + adj[mm] »x adj[c] =% adj[b] ** adj[a] »* adj [mm],

axxbxxCcxxmm-adj[mm] xx adj[c] **adj[b] »xadj[a],

mmx*xaxxbxxc-adj[c] »xxadj[b] *+adj[a] »*adj[mm],

-adj[cc] *xadj[c] *xadj[b] »x adj[a] ** adj[aa] +

adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** adj [aa] »x adj [bb] %%
adj[cc] *xadj[c] *»*adj[cc] »*adj[c] *x adj [b] *x* adj[a] »* adj[aa],

-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] +

adj[a] »* adj[aa] ** adj [bb] *x adj[cc] *x adj[c] »* adj[cc] *x adj[c] »* adj[b] *=*

adj[a] »*x adj[aa] »x adj[a] »*x adj[aa] »x adj [bb] ** adj [cc] »+ adj[c],
-adj[a] **a**aa*x*axxb*xCx*xCC*x*xCx*xCCxxbbxxaaxxa+

adj[u] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] *=*

adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
adj[a] »*x adj[aa] »x adj [bb] x* adj [cc] »*x adj[c] ** adj [cc] »*
adj[c] »*adj[b] **» adj[a] ** adj[aa] ** adj[a] »*a -
adj[s] »*adj[a]l **a**aaxxaxxbxxCxxCCxxCxxCCxxbbxxaaxxa,
-CxxCCxxbbxxaaxxaxxaarxaxxbrxxCcxxccxxCcxrxxadj[c] +

adj[v] **c*xadj[c] **adj[cc] **adj[c] »*x adj[b] *x adj[a] »*
adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »* adj[cc] *x adj[c],

cxxadj[c] *xadj[cc] »xadj[c] *x adj[b] »» adj[a] »* adj[aa] *=*
adj[a] »*x adj[aa] »» adj [bb] ** adj [cc] »x adj[c] -

adj[w] **C*xcCxxbbxxaaxxa*xaa*xaxxbxxcxxccxxcxxadj[c]};

certificate = {{{-1, aaxxa-adj[a] **xadj[aa], bxxc=xxcc},

{adj[a] ** adj[aa] *x* b xx C ** CC %% C xx cC ** bb,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc}, {1, aax*xa-adj[a] »*xadj[aa],
bxxc*xccrxCc*xcCxxbbxxaarrxaxraa*xrxaxxbxxcx*xcc},

{adj[a] **adj[aa] ** b xx Cc**xcC*x Cxx cC*xxbb, aaxxa-adj[a] »xadj[aa],
aaxxaxxbxxcxxcc), {adj[a] *x adj[aa] *x b x% C %% CC x*x C x*x cC **x bb,
-aa+aa*xax+aa, a*xbxxcxxcc},

{adj[a] **adj[aa] *x* b xx C** CcC*x Cxx cCxxbb, —aa*xa+adj[a] *xadj[aa],
aaxxaxxbxxcxxcc}, {adj[a] *xadj[aa] *xb*x*xCc, cc*xc-adj[c] »xadj[cc],
ccxx bb xx adj[a] ** adj[aa] *x*xbxxc*xcc}, {adj[a] **x adj[aa] *x b,
-C+C**xCC*%C, CC*xbbxxadj[a] *xxadj[aa] »*b x%x c %% cc},

{adj[a] **adj[aa] **bxxc, —ccxxc+adj[c] »*xadj[cc],
ccxx bb xxadj[a] »xadj[aa] **xb*xcxxcc}, {1, —aax*xaxxbxxCcxxcc+

aa*xaxxbxxcrrxccrrxcrrccrrbbrraarrxarxraaxrarxxbrrxcxrcc, 1},

{1, aax*a-adj[a] *»adj[aa]l, bx*xcx*xcc},

{-adj[a] *» adj[aa] ** b **x C*x cCx*x C x*x cC *x bb,
aaxxa-adj[a] *xadj[aa], bxxcxxcc}, {-1, aax*xa-adj[a] x*adj[aa],
bxxC*xCcCxxC*xCCxxbbxxaaxxaxrxaaxxaxxb*xxcxxcc},

{-adj[a] *» adj[aa] ** b **x C*x cCx%x Cx*x cC *x bb,
aaxxa-adj[a] *xadj[aa], aaxxax*xxbxxCc*xxcc},

{-adj[a] **adj[aa] **b*xc*x*xcC*xxCx*xCcCxxbb, —aa+aax*xax*xaa,

axxbxxcxxcc}, {-adj[a] **adj[aa] *x b x*x C** CC*x Cxx cC xx bb,
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-aaxxa+adj[a] *xadj[aa]l, aa*x*xa*xb*xcxxcc},
{-adj[a] *» adj[aa] **b xxc, ccx*xc-adj[c] »*xadj[cc],

ccxx bbxx adj[a] ** adj[aa] **xbxxc*xcc}, {-adj[a] x*adj[aa] x*xb,

-C+C**xCC*x%C, CC*xbbxxadj[a] *xxadj[aa] »*b x%x c %% cc},
{-adj[a] *» adj[aa] **b xxc, —ccx*xc+adj[c] **adj[cc],

ccxx bb xx adj[a] »x adj[aa] *xbxxcxxcc}},

{{-c*xccxxbb, aaxxa-adj[a] »xadj[aa], 1},
{cx*xccxxbbxxadj[a] *xxadj[aa] x*b xx Cx* CC** C % cC xx bb,

aaxxa-adj[a] **xadj[aa], 1}, {c*x*xccxxbb, aaxxa-adj[a] *xadj[aa], 1},
{-cx*ccxxbbxxadj[a] xxadj[aa] **b *x Cx* CC*x* Cx%xCcC x*bb,

aax*xa-adj[a] **xadj[aa], 1}, {c*x*xcc*xbb, aaxxa-adj[a] *+adj[aa],

aa*xaxxbxxCcrxccrxCxxcCc*xxbbxxaaxxal,
{c*xccxxbb, —aa+aa*xaxxaa, a*x*bx*xC*x*xCCxx CxxCC*xbbxxaaxxa},
{c*xccxxbb, —aaxxa+adj[a] »xadj[aa],
aa*xaxxbxxcrxccrxCcxxccxxbbxxaaxxal,
{cxxcc*xbb, aaxxa-adj[a] *xadj[aa], bxx Cx*xCC** C*x CCxxbbx*xaaxxa},
{c*xccxxbbxxadj[a] *xadj[aa] **bx*xCc, ccxxc-adj[c] *x*adj[cc],

ccxx bb xxadj[a] »xadj[aal}, {c*xccxxbbxxadj[a] »xxadj[aa] *x b,

-C+C**xCC*x%C, CC*xbbxxadj[a] xxadj[aa]l},

{c*xxcc*xbbxxadj[a] **xadj[aa] »*bxxc, —ccxxc+adj[c] »*xadj[cc],
ccxxbbxxadj[a] *x*adj[aa]}, {1, —~Cx*cCxxbbxxaa*x*xa+CxxCCxxbbxx

aa*xaxxaaxraxxbrrxcxrccxrxCcrxcCrxbbxraaxra, 1}, {-c*xcc*xbb,

aaxxa-adj[a] **adj[aa], aa**ax*xxbxxC*x CCx*x Cx*xCC*xbbxxaaxxa},

{-cx*ccxxbb, —aa+aax*xax*xaa, a*xxbxxcxxccxxCcxxccxxbbxxaaxxa},

{-c*xccxxbb, —aaxxa+adj[a] »+xadj[aa],
aa*xaxxbxxCcrxccrxCcxxcc*xxbbxxaaxxal,

{-c*xccxxbb, aaxxa-adj[a] *xadj[aa]l, bxxCc*x*CC*x CxxCcC*xxbbxxaaxxa},

{-cx*ccxxbbxxadj[a] xxadj[aa] »xb*xcC,

ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »*x adj[aa]l},
{-c*xcCcxxbbxxadj[a] *xadj[aa] *xb, —c+Cc*xcCcxxcC,

ccxx bb xxadj[a] »xadj[aal}, {-c*x*xcc*xbbxxadj[a] *xxadj[aa] »xbxxcC,

-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xxadj[aal}}, {{1,

-adj[a] +adj[a] *xadj[aa] »*adj[a]l, a*x*b*x*xC** CCx*x Cx%xCC*xbbxxaaxxa},
{adj[a]l, a**xaa-adj[aa] **adj[a], a*x*bx*xC*xCCx*xCx*xCcC*xbbxxaaxxa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj[cc] **

adj[c] »*xadj[b] *xadj[a], a** aa - adj[aa] =+ adj[a], a},
{-adj[a] *x adj[aa] ** adj [bb] »*x adj[cc] ** adj[c] »* adj[cc] *=*
adj[c] »*xadj[b] **xadj[a], a*x aa-adj[aa] **adj[a], a},
{adj[a] ** a*x*bxxC*xCC*x C**x CC*xbb, aaxxa-adj[a] »+adj[aa], 1},
{-adj[a] ** axx*bxxCcx*xCC*x C*xxCcCxxbb, aaxxa-adj[a] »xadj[aa], 1},
{-adj[a] **x adj[aa] ** adj [bb] »*x adj[cc] ** adj[c] »*x adj[cc] ** adj[c] »* adj[b]

-adj[a] +adj[a] *x adj[aa] »x adj[a], a},

{adj[a] ** adj[aa] ** adj[bb] *x adj[cc] ** adj[c] ** adj[cc] ** adj[c] ** adj [b],

-adj[a] +adj[a] ** adj[aa] »*x adj[a]l, a},

{adj[u] ** adj[a] »*x adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* adj[cc] *=*
adj[c] *»*adj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a], a},
{-adj[u] **x adj[a] »* adj[aa] ** adj [bb] ** c **x cc *xx adj [b] ** adj[a] *=*
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adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* adj[cc] *x adj[c] »* adj[b],
-adj[a] +adj[a] ** adj[aa] »xadj[a]l, a}, {adj[a] **a*xbxxcC,
ccxxCc-adj[c] *xadj[cc], ccx*xbb xxadj[a] »xadj[aa]l},

{adj[a] ** adj[aa] ** adj[bb], c**cc-adj[cc] **adj[c],
adj[cc] **adj[c] *x adj[b] *x adj[a] *x a},

{adj[a] **a*xb, —c+CxxccxxC, cC*xbbxxadj[a] xxadj[aa]},

{adj[a] **a*xbxxc, —cc*xxc+adj[c] *xadj[cc], cc xxbbxxadj[a] »x*xadj[aa]l},

{-adj[a] ** adj[aa] ** adj [bb], -adj[cc] +adj[cc] »*x adj[c] ** adj[cc],
adj[c] »*xadj[b] *xadj[a] »xa}, {-adj[a] »*x adj[aa] ** adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[cc] **adj[c] »xadj[b] »x adj[a] **a},

{adj[a] ** adj[aa] ** adj[bb], c*xcc-adj[cc] **xadj[c], adj[b] *xadj[a] »*a},

{1, -adj[a] ** adj[aa] ** adj [bb] **x adj[cc] ** adj[c] »=*

adj[cc] *xadj[c] **x adj[b] »x adj[a] ** adj[aa] »*x adj[a] **a +
adj[a] **a**xaa*xa*xbxxCxxCC*x*CxxCCxxbbxxaaxxaxxu, 1},

{-adj[u] ** adj[a] »* adj[aa] ** adj [bb] ** c *x cc »x%x adj [b],

-adj[a] ** adj[aa] »x adj [bb] ** adj[cc] **x adj[c] ** adj[cc] ==
adj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj[a] **xa +
adj[a] **a**xaa*xa*xbxxCxxCC*x*CxxCCxxbbxxaaxxaxxu, 1},

{-adj[a] **»a, aaxxa-adj[a] *xadj[aa], bxxCcxxcCcx*xC*xCcCxxbbxxaaxxaxxu},

{-adj[a] ** axxbxxcxxcc*xbb, aaxxa-adj[a] **adj[aa],
bx*C*xCCx*xC*xCCxxbbxxaaxxaxxu},

{adj[u] ** adj[a] »* adj[aa] ** adj [bb] **x c xx cc *x adj [b] »% adj[a] ** a,
aaxxa-adj[a] **adj[aa], bxxCcxxcC**CxxCCxxbbxxaaxxaxxu},

{adj[a] ** adj[aa] »* adj [bb] *x adj[cc], -adj[c] +adj[c] »* adj[cc] ** adj[c],
adj[b] *xadj[a] **a}, {-adj[u] »*xadj[a] ** adj[aa] ** adj [bb] **

cxx cCcxxadj[b] *xadj[a] »*x adj[aa] ** adj [bb] ** adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] ** adj[a] »xa},

{-adj[a], —-a+ax*xaax*xa, bxxCcxxcCxxCxxCcCxxbbx*xaaxxaxxu},

{adj[u] ** adj[a] ** adj[aa] ** adj [bb] *%x c xx cc *x adj [b] »% adj[a],
-a+axxaa**a, bxxC**xCCxxCxxCC*xxbbxrxxaaxxaxxu}, {-adj[a] **a,
-aaxxa+adj[a] *xadj[aa], bxxCxxCC**x Cxx CCx*xbb*xaaxxaxxu},

{adj[u] ** adj[a] »* adj [aa] ** adj [bb] ** c *x cc *xx adj [b] ** adj[a] »* a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcC*xCxxCCxxbbxxaaxxaxxu},

{-adj[a] »*x adj[aa] ** adj [bb], c xx cc -adj[cc] *xadj[c], adj[b] »*x adj[a] ** a},

{adj[a] **a*xb*xcxxcc*xbb, aaxxa-adj[a] »+»adj[aa], u},

{-adj[a] ** axx*bxxCx*xCC*xCxxcCcCxxbb, aaxxa-adj[a] »+xadj[aa], u},

{-adj[a] ** axx b xx Ccx* cC*xbb xxadj[a] **adj[aa] x* b xx Cx* CC*x C »x cC xx bb,
aaxxa-adj[a] *xadj[aa], u},

{adj[u] *x adj[a] ** adj [aa] ** adj [bb] ** c *x cc *xx adj[b] ** adj[a] ** a*x b x*

C*x CC** C*x% CC*xbb, aaxxa-adj[a] *xadj[aa], u}, {-adj[a] **»axxbxxcC,
ccxxc-adj[c] **xadj[cc], cc xx bb xxadj[a] »*x adj[aa] *xu},

{-adj[a] **a*xb xx CxxcCxxbbxxadj[a] xxadj[aa] **b*xxcC,
ccxxc-adj[c] **xadj[cc], ccx*xbbxxadj[a] »x adj[aa] *xu},

{adj[u] ** adj[a] ** adj[aa] ** adj [bb] **x c xx cc *x adj [b] »* adj[a] **a*xb*xxcC,
ccxxc-adj[c] **xadj[cc], cc xxbb xxadj[a] »*x adj[aa] *xu},

{-adj[a] **axxb, —~c+C*x*xCcC*xC, cCxxbbxxadj[a] *xadj[aa] **xu},

{-adj[a] ** axxb xx Ccxx cC*xbb xxadj[a] *+adj[aa] »xb,
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-C+Cx*xCC*x%C, CC*xbb xxadj[a] *xadj[aa] »*xu},

{adj[u] ** adj[a] »*x adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »x adj[a] *x*a** b,
-C+C**xCC**xC, CCx*xbbxxadj[a] *xadj[aa] *xu}, {-adj[a] **a*xxbxxcC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »+x adj[aa] *xu},

{-adj[a] ** @axxb xx c xx cC *x bb xx adj[a] **x adj[aa] *xb xx C,

-ccxxc+adj[c] **adj[cc], cc xx bb xx adj[a] »* adj[aa] ** u},

{adj[u] ** adj[a] ** adj[aa] ** adj [bb] ** c xx cc *x adj [b] *x adj[a] **a*xb*xxcC,
-ccxxc+adj[c] **xadj[cc], ccxxbbxxadj[a] »+x adj[aa] **u},

{1, -adj[a] **a*xaa*x*xa*xb*xxC*xxCCxxCxxCcCxxbbxxaaxxa+

adj[u] »*x adj[a] *x adj[aa] *x adj [bb] *x adj[cc] *x adj[c] »*
adj[cc] *xadj[c] *» adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
b *x c*xccxxbbxxadj[a] »xadj[aa] **u},

{1, -adj[a] +adj[a] *» adj[aa] **adj[a], a*x b **x Cx*x CC %% C %%

ccxxbbxxaaxxaxxbxxCcxxccxxbbxxadj[a] *x adj[aa] *xu},

{adj[a]l, a**aa-adj[aa] *xadj[a], a*x*b x% C %% CC %% C x%x CC %%

bb xx aa**a*xbxx Cxx ccxxbbxxadj[a] »x adj[aa] »xu},

{adj[a] ** a*x*bxxC*x cC*x C**x CC*xbb, aa*x*a-adj[a] x+adj[aa],
bx*xcxxccxxbbxxadj[a] »xxadj[aa] **u},

{-adj[u] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c] %=

adj[cc] **adj[c] »xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
axxbxxcxxccxxbbxxadj[a] *x*xadj[aa] **xu}, {adj[a] **a*xbxxC,
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa] **xbxx C »*
cc xx bb xx adj[a] *x adj[aa] **xu}, {adj[a] **a*xb, —c+Cc**xCcCxxC,
ccxx bb xx adj[a] »x adj[aa] *x b xx Cxx ccxxbb xxadj[a] »x adj[aa] »xu},

{adj[a] **a*xbxxc, —cc*x*xc+adj[c] »»xadj[cc],
cc xx bb xx adj[a] »x adj[aa] **xbxx cxx ccxxbb xxadj[a] »x adj[aa] *xu},

{-adj[u] *x adj[a] »* adj[aa] »*x adj[bb], -adj[cc] +adj[cc] **adj[c] »xadj[cc],
adj[c] **adj[b] *x*adj[a] **ax*xb xx Ccxx cC *x bb xx adj[a] *+ adj[aa] **u},

{adj[u] ** adj[a] ** adj[aa] ** adj [bb], c *x cc -adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxx Ccxxccxxbbxxadj[a] »xadj[aa] *xu},

{adj[a] **a*xb, —cxxccxxbbxxaaxxa+

Cx*CCxxbbxxaaxrarrxaarxrarrxbsxcrxrxccxrxCcrxccrxbbxrraaxra, u}l,

{-adj[a] ** axxbxxcx*xcc*xbb, aaxxa-adj[a] *+adj[aa],
aa*xaxxbxxcrxccrxcxrxccxxbbxxaaxxaxru},

{-adj[a] **axxbxxCcxxcc*xbb, —aa+aa*xaxxaa,
axxbxxCcxxCcCrxCxxCcCxxbbrxaaxxaxxu}, {-adj[a] **xa*xbxxcxxccxxbb,
-aaxxa+adj[a] *xadj[aa], aa*x*a*xxbxxCcxxcCrxxCrxxCcCxxbbxxaaxxaxxu},

{-adj[u], -adj[a] »*x adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] + adj[a] **

adj[aa] *x adj[bb] *x adj[cc] *x adj[c] ** adj[cc] »*adj[c] »*x adj [b] *=*
adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c],
adj[b] »x adj[a] **a}, {adj[u] ** adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] *=*
adj[c] »xadj[cc] *xadj[c] »xadj[b], —adj[a] + adj[a] »* adj[aa] *x adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a] »xa},

{adj[u] ** adj[a] ** adj[aa] ** adj [bb], -adj[cc] +adj[cc] »* adj[c] =+ adj[cc],

adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »=*
adj[cc] *x adj[c] *x adj[b] »*x adj[a] **a},
{-adj[u] »* adj[a] ** adj[aa] »* adj [bb], c** cc -adj[cc] »xadj[c], adj[b] **
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adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »*x adj[c] »* adj [b] ** adj[a] »x a},
{-1, -adj[a] **a**aa**xa*xbxxCxxCC**C*xCCxxbb*xaaxxa+
adj[u] »*x adj[a] *x adj[aa] *x adj [bb] *x adj[cc] *x adj[c] ** adj[ccC] **
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj[a] »*xa, 1}, {-1,

-adj[a] +adj[a] *xadj[aa] »*adj[a]l, ax*bx*xC** CCxx Cx*xCC*xbbxxaaxxa},
{-adj[a], a*xaa-adj[aa] *xadj[a], a**xb*xCxxCCx*xC*x*CCxxbbxxaax*xa},
{-adj[a] **»axxbxxc, ccxxc-adj[c] *xadj[cc], cc xxbbxxadj[a] »x*xadj[aa]l},
{-adj[a] **axxb, —c+Cc**xCcC**xC, CC*xx bbxxadj[a] *xadj[aa]l},

{-adj[a] **axx*bxxc, —cc*xc+adj[c] »xadj[cc], ccxxbb xxadj[a] ** adj[aa]l},
{adj[u] ** adj[a] »* adj [aa] »* adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], adj[c] »*x adj[b] ** adj[a] **xa}},
{{c**xccxxbb, aaxxa-adj[a] *xadj[aa], aa**xax*xxb*xxCc*xcCxxCcxxadj[c]},
{-1, —c+c*xccxxcC, adj[c] *xadj[b] »» adj[a] »*x adj[aa] »=*
adj[a] »*x adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c]},
{-c, —ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] **adj[a] »=*
adj[aa] *x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c]},
{c**xadj[c] *xadj[b] »*adj[a], a**aa-adj[aa] »+xadj[a],

adj[aa] ** adj[bb] **x adj[cc] **xadj[c]}, {-c**xadj[c] »*adj[b] »xadj[a],

axxaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] »*x adj[cc] ** adj[c]},
{cxxccxxbb, —aa+aa*xaxxaa, axxbxxcxxccxxCcxxadj[c]},

{c*xccxxbb, —aaxxa+adj[a] *xxadj[aa], aa*xxaxxbxxCc*xcc*xcxxadj[c]},
{cx*xccxxbb, aaxxa-adj[a] *xadj[aa], bxxcxxccxxcx*xadj[c]},
{-c*xadj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] ** adj[a],

adj[aa] ** adj[bb] »* adj[cc] »+ adj[c]},

{c*xadj[c] **adj[b] »x adj[a] ** adj[aa] ** adj [bb], c *xx cc - adj[cc] ** adj[c],

1}, {-cx**xadj[c] **xadj[b] »x adj[a] ** adj [aa] »* adj [bb],

cxxcc-adj[cc] *»xadj[c], 1},

{c*xccxxbbxxadj[a] *xxadj[aa] **bx*xCc, ccxxc-adj[c] **adj[cc], adj[c]},
{-c*xccxxbbxxadj[a] *»adj[aa] *xb*xc, ccxxc-adj[c] »xadj[cc], adj[c]},
{-adj[w] **» cxx cc *x bbxx adj[a] ** adj[aa] *xbxxc, cc**xc-adj[c] **adj[cc],
adj[cl}, {adj[w] ** C*x cC xx bb xx adj[a] »x adj[aa] ** b *x C xx cC »*

bb xx adj[a] ** adj[aa] ** b x*xc, cc**c-adj[c] *xadj[cc], adj[c]},
{c**xcc*xbb xxadj[a] **xadj[aa] *xb, —~c+cCcx*x*xccxxc, adj[c]},
{-c*xccxxbbxxadj[a] *xadj[aa] *xb, —-c+c*xccxxcCc, adj[c]},
{-adj[w] ** C *x cC *x bb xx adj[a] ** adj[aa] **xb, —c+Ccx*ccx*cC, adj[c]},
{adj[w] ** C** cC *x bb xx adj[a] ** adj[aa] ** b x*x C *x cC *=*

bb xx adj[a] ** adj[aa] *xb, —c+c*x*xcc*xcCc, adj[c]},
{c*xcc*xbbxxadj[a] *xxadj[aa] x*bxxc, —ccxxc+adj[c] »xadj[cc], adj[c]},
{-cx*ccxxbbxxadj[a] xxadj[aa] »*xb*xc, —cc*xxc+adj[c] **xadj[cc], adj[c]},
{-adj[w] ** c xx cC *x bb xx adj[a] *x adj[aa] **bxxc, —cc*x c+adj[c] »*xadj[cc],

adj[cl}, {adj[w] ** c*x cC xx bb xx adj[a] »* adj[aa] ** b *x C *xx cC »*

bb xx adj[a] ** adj[aa] *xbxxc, —ccxxc+adj[c] »xadj[cc], adj[c]},
{1, cxxccxxbbxxaaxxaxraaxxaxxbxxCcxxccxxcxxadj[c] -

cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa] *=*

adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] **w, 1},
{-adj[w] ** C**x cCxx bb xxadj[a] *» adj[aa] *xb, cxxcC*xbb*xaa*xax*x*
aaxxaxxbxxcrrxccrxxcxxadj[c] -c*xadj[c] »xadj[cc] *xadj[c] »*xadj[b] »=
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adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *»*x adj[c] **w, 1},
{-c*xccxxbb, aax*xa-adj[a] *»adj[aa]l, aa**a*xb*xCcxxccxxcx*xadj[c]},
{-adj[w] ** c *x cC xx bb, aa*xa-adj[a] **adj[aa],

aaxxaxxbxxcxxccxxcxxadj[c]},
{adj [w] ** C ** cC xx bb xx adj [a] *» adj[aa] ** b xx c *x cc xx bb,
aaxxa-adj[a] *xadj[aa], aaxxax*xxbxxCcxxccxxcxxadj[c]},
{1, ~c+cx*xxcc*xcCc, adj[c] »*x adj[b] **x adj[a] ** adj[aa] ==
adj[a] »* adj[aa] ** adj [bb] *x adj[cc] »* adj[c] **w},
{-adj[w] ** C xx cC ** bb xx adj[a] *x adj[aa] *x b, -c+C**xcC**C,
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj[a] »*
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] **xw},
{c, —ccxxc+adj[c] »xadj[cc], adj[c] *» adj[b] »*x adj[a] ** adj[aa] »=*
adj[a] »* adj[aa] =+ adj [bb] ** adj[cc] »* adj[c] *»*w},
{-adj[w] ** c *x cC ** bb xx adj[a] *x adj[aa] **b xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] »*x adj[b] **adj[a] »=*
adj[aa] *x adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] **xw},
{c*xadj[c] **xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »* adj[cc] *x adj[c] »*xw},
{-adj[w] ** cxx cC *x bb xx adj[a] *x adj[aa] *x b xx c xx adj [c] ** adj [b], -adj[a] +
adj[a] »*x adj[aa] *xadj[a], adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »*xw},
{c*xadj[c] **adj[b] *»adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] »*
adj[cc] *xadj[c] **xadj[b], -adj[a] + adj[a] ** adj [aa] »% adj[a],
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »*xw},
{-cxxccxxbb, —aa+aaxxaxxaa, axxbxxcxxccxxcxxadjc]},
{-adj[w] **» cxxccxxbb, —aa+aaxxa*xxaa, asxbxxcxxccxxcxxadj[c]},
{adj [w] ** C ** cC xx bb xx adj [a] *» adj[aa] ** b *x c *x cc % bb,
-aa+aa**a*xaa, a*xbxxCcxxcCcxxCxxadj[c]l},
{-cx*ccxxbb, —aaxxa+adj[a] *x*adj[aa], aa*xa*xbxxCxxCcCxxC*xadj[c]},
{-adj[w] ** c xx cCc *x bb, -aa x*x a+adj[a] *xadj[aa]l,
aaxxaxxbxxcxxccxxcxxadjcl},
{adj [w] ** C #* cC xx bb xx adj[a] *x adj[aa] ** b xx c *x cCc xx bb,
-aaxxa+adj[a] *xadj[aa], aax*xa*xxbxxcxxccxxcxxadj[c]},
{-c*xadj[c] »xadj[b] *x adj[a] *» adj[aa] ** adj [bb] »* c % cC **
adj[b] »*x adj[a] ** adj[aa] »* adj [bb], c *x cc-adj[cc] **adj[c], w},
{adj[w] **x C x* cC *x bb xx adj[a] ** adj[aa] ** b xx c xx adj[c] »* adj [b] **
adj[a] »x adj[aa] *x adj[bb], c *x cc -adj[cc] »xadj[c], w},
{-c*xccxxbb, aaxxa-adj[a] *»adj[aa]l, bxxc*x*xccxxcxxadj[c]},
{-adj[w] **» cxx cc xx bb, aaxxa-adj[a] xxadj[aa], bxxc*xccxxcxxadj[c]},
{adj[w] ** C x* cC *x bb xx adj[a] ** adj[aa] ** b *x c xx cc *x bb,
aaxxa-adj[a] **xadj[aa], bxxcxxccxxcxxadj[c]},
{1, cxxadj[c] **xadj[cc] »*x adj[c] ** adj [b] »x adj[a] »* adj[aa] »*
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »x adj[c] -
adj[w] **cxxcCxxbbxxaaxxaxxaaxxaxxbxxCcxxccxxcxxadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x cxxcc**w}, {-1, —~C+C**CC**C,
adj[c] »*xadj[b] *x adj[a] »x adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »*
adj[cc] **xadj[c] »*adj[b] *x adj[a] ** adj [aa] ** adj [bb] ** c x*x cC »*xw},
{-c, —ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] **adj[a] »=*
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adj[aa] **x adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] »*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cCc **x w},
{adj[w] ** c*x cc *xxbb, aa*xxa-adj[a] *»adj[aa], aa**a*xxbxxCxx
ccxx Cxxadj[c] *xadj[b] »x adj[a] ** adj[aa] »* adj [bb] ** c **x cC xxw},
{adj[w] **c*xcCxxbb, —aa+aax*axxaa, a*xb*xCxxCCx%xCxx
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »* c xx cC *» w},
{adj[w] ** cx*xccxxbb, —aaxxa+adj[a] *xadj[aa], aa*xa*xb x% C »xx
ccxx Cx*xadj[c] *xadj[b] »x adj[a] ** adj[aa] »* adj [bb] ** Cc **x cC xxw},
{-c*xadj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] *x adj[bb] *x adj[cc] *x adj[c] »* adj [b] *x adj[a] ** adj[aa] *=*
adj[bb] *x c** ccxxw}, {adj[w] ** C *x cCc xx bb, aa*xa-adj[a] »+ adj[aa],
b*xcxxccxxc*xxadj[c] »xadj[b] *xadj[a] **x adj[aa] x* adj [bb] ** c x*x cCc *» w},
{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj [bb], c *xx cc - adj[cc] »* adj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] ** c *x cCc **xw},
{adj [w] ** C ** cC xx bb xx adj[a] »* adj[aa] **xb*xc, ccxxc-adj[c] »*adj[cc],
adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] *x* c x*x cC *xw},
{adj[w] ** C x* cC xx bb xx adj[a] ** adj[aa] ** b, —c+Cc*xcCc*xxC,
adj[c] **x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] ** c xx cCc *xw},
{adj [w] ** Cc *x cC xx bb xx adj [a] *» adj[aa] **xb xxc, —~cc*xc+adj[c] **adj[cc],
adj[c] »*x adj[b] **x adj[a] »x adj[aa] ** adj [bb] *x* c x*x cC xxw},
{-cx*xadj[c] *xadj[b], -adj[a] »* adj[aa] »* adj [bb] »* adj[cc] »*x adj[c] +
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] **x adj[c] ** adj[cc] *x adj[c] »*adj[
b] »*x adj[a] ** adj [aa] »* adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** adj[c],
w}, {c*xadj[c] »xadj[b] **adj[a] »x adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] =+ adj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] »x adj[cc] **x adj[c] **w},
{-c*xadj[c] »xadj[b] **adj[a] »» adj[aa] ** adj [bb], c *x cc - adj[cc] *xadj[c],
adj[b] »x adj[a] **x adj[aa] *x adj [bb] *x adj[cc] *x adj [c] **w},
{adj[w], —c*xcCxxbb*xaaxxa+CcxxcCxxbbxxaaxxaxxaaxx
axxbxxCcxxCcCxxCxxCcCxxbbxrxaaxxa, bxxcxxadjc]},
{adj[w] ** c *x cC xx bb, aa**a-adj[a] *xadj[aa]l, bxxc**xadj[c]},
{-adj[w] ** cxx cC *x bbxxadj[a] ** adj[aa] *x b x*x C xx cC ** C *x cC »x bb,
aaxxa-adj[a] **xadj[aa]l, bxxcxxadj[c]},
{-adj[w] ** c xx cc xx bb, aaxx a-adj[a] »*x adj[aa],
aasxaxxbxxCcxxcCrxCcxrxcCxxbbxxaaxsxaxxbxxcxxadj[c]},
{-adj[w] ** c xx cc *x bb, -aa + aa**a*xaa,
axxbxxCxxCcCxxCrxCCxxbbrxaaxxaxxbxxcxxadj[c]},
{-adj[w] ** c xx cc *x bb, —aa xx a+adj[a] **xadj[aa],
aaxxaxxbxxCcxxcCrxxCxxCcCxxbbxxaaxxaxxbxxcxxadj[c]},
{-adj[w] ** c xx cc xx bb, aaxxa-adj[a] »*x adj[aa],
b*xCxxCcCxxCxxCCrxxbbxxaaxxaxxbxxcxxadj[c]},
{-adj[w] ** Cxx cCc x* bb xx adj[a] *x adj[aa] »x b xxC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] *xadj[aa] *xb*xcxxadj[c]},
{-adj[w] **» cxx cC *x bb xx adj[a] ** adj[aa] **b, —-c+Cc**xcC**C,
cc xx bb xx adj[a] »x adj[aa] *xbxx cxxadj[c]},
{-adj[w] ** C **x cC ** bb xx adj[a] ** adj[aa] ** b xxC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »x adj[aa] *xbxxcxxadj[c]},



CertificatesHartwig.nb | 21

{-1, c**adj[c] *»adj[cc] **adj[c] »x adj[b] »*x adj[a] *=*
adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] -

adj[w] ** CxxcCxxbbxxaaxxax*xaaxxaxxbxxCcxxcCcxxcxxadj[c], 1},
{1, ~-c+cx*xxcc*xC, adj[c] »*x adj[b] **x adj[a] ** adj[aa] ==

adj[a] »* adj[aa] *x adj [bb] *x adj[cc] »*xadj[c]},
{c, —cc*xc+adj[c] »xadj[cc], adj[c] **adj[b] »x adj[a] ==

adj[aa] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c]},
{c*xadj[c] *xadj[b], -adj[a] +adj[a] ** adj [aa] »* adj[a],

adj[aa] ** adj [bb] »*x adj[cc] **xadj[c]}}};

n-1= CheckCertificates[certificate, cond2, assumptions]

ouf-]= {True, True, True, True}
(i) <=>(iv)

(i) => (iv)

;- assumptions = {-a+a*xaa*xa, —aa+aa**a*xxaa, -a*xaa+adj[aa] x+adj[a],
-aaxxa+adj[a] *xadj[aa]l, ~-b+bxxbbxxb, -bb +bb xxbxxbb,
-b x% bb + adj [bb] *x adj[b], -bb *x b + adj[b] »*x adj[bb], —~-c+c*xccx*xc,
-CC+CC**C#*xCC, —CxxcCcC+adj[cc] »xadj[c], ~cc*xc+adj[c] »xadj[cc],
—a*xbxxCc+axrxbrxcrrmmrraxrxbrrc, —-mm+mmsxaxxbxxcrrmm,
—axxbxxcxxmm+adj[mm] xx adj[c] ** adj[b] »+ adj[a],
-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] *» adj [mm], mm - cc *x bb xx aa,
-adj[a] +adj[a] *x adj[aa] *x adj[a], —adj[aa] + adj[aa] »*x adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aax*xa-adj[a] *+adj[aa],
-adj[b] +adj[b] *x adj [bb] »* adj [b], -adj[bb] + adj [bb] ** adj [b] ** adj [bb],
b *x bb - adj[bb] ** adj [b], bb xx b -adj[b] »* adj[bb],
-adj[c] +adj[c] **xadj[cc] *xadj[c], —adj[cc] +adj[cc] »*xadj[c] ** adj[cc],
cxxcc-adj[cc] *»adj[c], ccxxc-adj[c] **xadj[cc], -adj[c] ** adj[b] »xadj[a] +
adj[c] »*xadj[b] ** adj[a] ** adj [mm] =% adj [c] ** adj [b] »% adj[a],
—adj [mm] + adj [mm] % adj[c] ** adj[b] »* adj[a] »* adj [mm],
axxbxxCxxmm-adj[mm] »xadj[c] **adj[b] »xadj[a],
mmx*xaxxbxxc-adj[c] »xadj[b] *xadj[a] »* adj [mm],
adj [mm] - adj[aa] »* adj [bb] ** adj[cc]};
certificate = {{{-1, aax*xa-adj[a] **xadj[aa], b*xxcx*xcc},

{adj[a] **adj[aa] *x* b x* C ** CC ** C »%x cC ** bb,
aaxxa-adj[a] **xadj[aa], bxxcxxcc}, {1, aaxxa-adj[a] »xadj[aa],
b*xcxxcCcx*CxxCCrxbbxxaarrxaxrrxaaxrxaxxbsrxcxrxcc},

{adj[a] **adj[aa] **bxx Cc*x CcC*x CxxcCcxxbb, aaxxa-adj[a] »+xadj[aa],
aaxxaxxbxxcxxcc}, {adj[a] *xxadj[aa] **x b x% C** CC x%x C x*x cC **» bb,
-aa+aa*xaxxaa, a*xxbxxCcxxcc},

{adj[a] ** adj[aa] *x b x* Cx*x CCx*x C*x cCxxbb, —aaxxa+adj[a] »xadj[aa],
aaxxaxxbxxcxxcc}, {-adj[a] *xadj[aa] *xbxxcxxccxxcC,
-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] »» adj [mm], cc},

{aax*xa*xbxxc, —-mmx*xaxxbxxc+adj[c] »xadj[b] x*adj[a] »*»adj[mm], cc},

{-adj[a] **adj[aa] **bxxc*xcCc*xC, mm-cc*xbbxxaa, axxb*xcxxcc},
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{adj[a] **adj[aa] ** b xx Cc** cCxx Cxxadj[c] **adj[b] »xadj[a],
adj [mm] - adj[aa] ** adj [bb] ** adj[cc], cc},
{-aaxx*axxbxxcxxadj[c] *xadj[b] »x*xadj[a], adj[mm] -
adj[aa] ** adj[bb] »x adj[cc], cc}, {1, aaxxa-adj[a] »xadj[aa], b*xc*xcc},
{-adj[a] *» adj[aa] **b *xcxxcCxxC*x*xCcC*xxbb, aax*xa-adj[a] »xadj[aa],
b*xcxxcc}, {adj[a] *» adj[aa] *x*xb x*xCc, cc*xc-adj[c] »xadj[cc],
adj[c] »*adj[b] »*x adj[a] ** adj [aa] ** adj [bb] ** adj [cc] ** cc},
{adj[a] **adj[aa] *xb, —c+Ccx*xCcC*xxC,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] *x cc},
{adj[a] *x adj[aa] *xbxxCc, —ccxxc+adj[c] »xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc] **x cc},
{aa, —a*xbxxc+axxbxxcrxsxmmsrxaxrxxbxxc, cc},
{-1, aa*xa-adj[a] »x adj[aa],
bxxc*xadj[c] **adj[b] »xadj[a] ** adj[aa] ** adj [bb] *x adj[cc] *xcc}},
{{1, -adj[a] +adj[a] ** adj[aa] **adj[a], a*xbxx cx%cc},
{adj[a]l, a**aa-adj[aa] *xadj[a], a*x*xb*xxc=*xcc},
{adj[a] ** adj[aa] »* adj[bb], c**cc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxxCc=*xxcc},
{adj[a]l, a*x*b *xxc*xmm-adj[mm] xxadj[c] »» adj[b] *xadj[a]l, a**xb*xc*xxcc},
{-adj[a] **axxbxxc, mm-cc*xbbxxaa, axxbxxcx*xcc},
{adj[a], adj [mm] - adj[aa] ** adj [bb] *x adj [cc],
adj[c] **adj[b] **adj[a] ** axxbxxc*x*xcc}, {-adj[a] *x adj[aa] =+ adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] **xadj[a] **xa*xb xx Ccxxcc},
{-adj[a] ** axxbxxcxxcc*xbb, aaxxa-adj[a] *xxadj[aa], bxxcxxcc},
{adj[a] **a*xbxxc, —-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] **x adj [mm], cc},
{-adj[a] **axxbxxc, —-mmxxaxxbxxc+adj[c] xxadj[b] »x»adj[a] »*adj[mm],
cc}, {adj[a] **axxbxxc, mm-cc*xxbbxxaa, axxbxxcxxcc},
{-adj[a] **axxb xx cxxadj[c] *x adj[b] *+ adj[a],
adj [mm] - adj[aa] ** adj [bb] ** adj[cc], cc},
{adj[a] **a*xbxxcxxadj[c] xxadj[b] *xadj[a],
adj [mm] - adj[aa] *x adj [bb] ** adj[cc], cc},
{adj[a] ** a*x*bxxCc*xccxxbb, aaxxa-adj[a] *x*xadj[aa], b*xCcx*xcc},
{-adj[a], —ax*bxxc+axxbxxcxxmmxxaxxbxxc, cc}},
{{-adj[a] »*x adj[aa] ** adj[bb], c xx cc - adj[cc] »*xadj[c], 1},
{adj[a] ** @a*x* b x*x C *x cC *x bb xx aa xx adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], 1},
{adj[a] ** adj[aa] »* adj [bb], c *x cc-adj[cc] **adj[c], 1},
{-adj[a] ** @axx b x*x Cc xx cC *x bb xx aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] »xadj[c], 1}, {-1, -adj[a] +adj[a] »*x adj[aa] »*xadj[a],
axxbxxCxxCcCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},
{-adj[a], a*xaa-adj[aa] **adj[a],
axxbxxCxxCC*xbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] *x*adj[c]},
{-adj[a], -adj[mm] + adj[mm] *x adj[c] ** adj[b] ** adj [a] »* adj [mm], adj[c]},
{-adj[a]l, adj[mm] - adj [aa] ** adj [bb] ** adj[cc], adj[c]},
{adj[a] **a*x b xx Cxx ccxxbb xxaa, adj[mm] - adj[aa] »* adj [bb] ** adj[cc],
adj[c]}, {-adj[a]l, a*xb x* C xx*mm - adj [mm] *x adj [c] ** adj [b] »*x adj[a],
adj[mm] *x adj[c]}, {adj[a] **a*xxb *xxc, mm-cc xx bb xxaa, adj [mm] »x adj[c]}},
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{{1, —c+c*xccxxc, adj[c] »*x adj[b] ** adj[a] »» adj[aal},
{c, —ccxxc+adj[c] »xadj[cc], adj[c] **x adj[b] »x adj[a] ** adj[aa]},
{-cx*ccxxbb, aaxxa-adj[a] »xadj[aa],
bxxcxxadj[c] *xxadj[b] *xadj[a] »x adj[aal},
{Cc, -mm*xaxxbxxc+adj[c] xxadj[b] *»adj[a] »* adj[mm],
adj[c] »*xadj[b] ** adj[a] »x adj[aa]l},
{c, mm-ccx*xbbxxaa, axxbxxcx*xxadj[c] »xadj[b] xxadj[a] *+adj[aa]l},
{-c*xadj[c] »xadj[b] *xadj[a], adj [mm] - adj [aa] ** adj [bb] »% adj[cc],
adj[c] »*xadj[b] **adj[a] *x adj[aal}, {C *x cC xx bb,
aaxxa-adj[a] *xadj[aa]l, bxxcxxadj[c] »xadj[b] *x adj[a] »* adj[aa]},
{c*xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj [bb], c ** cc - adj[cc] »%adj[c],
adj[b] **x adj[a] **adj[aal}, {c**adj[c] »*xadj[b] **xadj[a],
axxbxxcxxmm-adj[mm] »x adj[c] »* adj [b] ** adj[a],
adj[aal}, {-c*xadj[c] **adj[b] »xxadj[a]l,
axxbxxCcxxmm-adj[mm] »x adj[c] ** adj[b] *xadj[a], adj[aal},
{-c*xadj[c] »xadj[b] *xxadj[a] **xaxxb xxc, mm-cc xxbb xxaa, adj[aal},
{c*xadj[c] **adj[b] **adj[a] **ax*b xxc, mm-cc xxbb xxaa, adj[aa]},
{c**xadj[c] *xadj[b] »x adj[a], adj[mm] - adj [aa] »* adj [bb] ** adj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aal},
{-c*xadj[c] »xadj[b] **adj[a] »» adj[aa] ** adj [bb], c *x cc -adj[cc] *xadj[c],
adj[b] »x adj[a] *xadj[aa]l}, {-c, —adj[c] »*xadj[b] ** adj[a] +
adj[c] »*xadj[b] *x adj[a] *» adj [mm] x* adj [c] ** adj [b] »%x adj[a], adj[aal}},
{{-1, —c+cxxccxxcC, adj[c] **adj[b] »*x adj[a] ** adj[aa] »* adj [bb] **
adj[cc] *xxcc*xbbxxaaxxa}, {-c, —ccxxc+adj[c] »*xadj[cc],
adj[c] **x adj[b] ** adj[a] »* adj[aa] ** adj [bb] *x adj[cc] **x cc xx bb xxaaxxa},
{-Cc, -mm+mmx*xa*xbxxcx*xmm, a}, {-c, mm-cc x*bb x+aa, a},
{c*xadj[c] *x adj[b] »*x adj[a] ** adj [mm] , mm - cc x*x bb *x aa, a},
{-c, -mmx%xaxxbx+xc+adj[c] *xadj[b] »xxadj[a] *+adj [mm], mm=x=xa},
{c*xxadj[c] *xadj[b] »%adj[a],
adj [mm] - adj[aa] *x adj [bb] *x adj[cc], ccxxbbxxaaxxa}}};

n-= CheckCertificates[certificate, cond4, assumptions]

ouf-= {True, True, True, True, True}

(iv) => (i)

n-p= assumptions = {-a+a*xaaxxa, —aa+aa*xaxxaa, —a*xaa+adj[aa]l *xxadj[a],
-aax*xa+adj[a] *xadj[aal, ~-b+bxxbbxxb, -bb +bb xxbxxbb,
-b *x bb + adj [bb] ** adj[b], -bb xx b + adj[b] ** adj[bb], -c+c**xccxxcC,
-CC+CC**C**xCC, —Cx*xCcC+adj[cc] »xadj[c], ~ccxxc+adj[c] »+xadj[cc],
—a*xbxxCc+axrxbxxcxxmmixaxxbxxCc, —-mm+mmxxax*bxxcxxmm,
—axxbxxcx%mm+adj[mm] xx adj[c] ** adj[b] »+x adj[a],
-mmx*xax*xxbxxc+adj[c] »xadj[b] *xadj[a] *xadj[mm], —aa**xa*xb xx C*%xcCcC+
aa*xaxxbxxcxrxccrrxcxrccxrxbbxrxaaxrxaxraaxraxxbrxcxxcc,
adj[a] »* adj[aa] *x adj [bb] *x adj [cc] »* adj[c] -
adj[a] **a**xaa*xa**xbx*x C*x*CCx*xV, —Cx*xCC*xxbb*xaa*xaxxu+
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »+ adj[aa],
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adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »* adj[c] ** w -
adj[a] **a*x*xaa*xa*xbxxCxxCC, —-C*xCCxxbb*xaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] **x adj[b] *x adj[a] »*x adj[aa] ** s,

-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] =+ adj[a] ** adj[aa],

axxaa-adj[aa] *xadj[a], aax*xa-adj[a] **adj[aa],

-adj[b] +adj[b] ** adj [bb] *x adj[b], -adj[bb] + adj [bb] x% adj [b] ** adj [bb],

b xx bb - adj [bb] *x adj [b], bb xx b - adj [b] % adj [bb],

-adj[c] +adj[c] **adj[cc] »xadj[c], -—adj[cc] +adj[cc] **adj[c] **adj[cc],

cxxcc-adj[cc] *»adj[c], ccxxc-adj[c] **xadj[cc], -adj[c] **adj[b] »xadj[a] +

adj[c] »* adj[b] *x adj[a] *x* adj [mm] x* adj [c] »* adj [b] ** adj[a],

-adj[mm] + adj [mm] »* adj[c] =% adj[b] ** adj[a] »* adj [mm],

axxbxxCcxxmm-adj[mm] xxadj[c] **adj[b] »xadj[a],
mmxxa*xb xxc-adj[c] xxadj[b] **x adj[a] ** adj [mm],
-adj[cc] *xadj[c] **adj[b] »* adj[a] ** adj[aa] +adj[cc] ** adj[c] ** adj [b] *=*
adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c] ==
adj[cc] *xadj[c] *x adj[b] »*x adj[a] ** adj[aa], c *x cC xx bb xx aaxxa -
adj[v] »*adj[cc] »xadj[c] *x adj [b] x* adj[a] »*x adj[aa] »*x adj[a] ** a,
-adj[u] ** adj[a] »*x adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] +
aaxxaxxbxxCcxxcCxxCcxxadj[c], adj[w] *x Cxx cCxxbb xxaaxxa-
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[s] **aa**axxbxxcxxccxxcxxadj[c]};
certificate = {{{cc*xbb, —aa+aaxxaxxaa, 1}, {cCc, —~-CxxcCxxbbx*xaaxxa+
cxxadj[c] xxadj[cc] »xadj[c] »* adj[b] *x adj[a] »x adj[aa] ** s, aa},
{-mmxxaxxb, —~-cxxccxxbbxxaaxxa+cxxadj[c] »xadj[cc] **
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** s, aa},

{-adj[c] *»adj[b], aax*xa-adj[a] **xadj[aa], s xx aa},
{ccxxcxxadj[c] **xadj[cc] **xadj[c] »*adj[b], aa**a-adj[a] »*xadj[aa],

Sxxaa}, {(Mmxxaxxbxxcxxadj[c] *»adj[b], aaxxa-adj[a] *xadj[aa], s *xaa},
{-mmxxaxxbxxcxxadj[c] *»adj[cc] x*adj[c] *xadj[b],

aaxxa-adj[a] *xadj[aa], s xxaa},
{1, Mmxxax*xbxxc-adj[c] »xadj[b] x*xadj[a] ** adj [mm],

adj[c] »*x adj[b] ** adj[a] **x adj[aa] ** s *x aa},
{1, -adj[c] **x adj[b] »*x adj[a] + adj[c] ** adj [b] »*x adj[a] ==

adj[mm] *x adj[c] »* adj [b] ** adj[a], adj[aa] ** s *x aa},

{-1, -adj[c] +adj[c] **adj[cc] *»adj[c], adj[b] **aa**xa*xS x%xaa},
{-ccxxc, —adj[c] +adj[c] **xadj[cc] **adj[c], adj[b] ** aa x*x a xx s x*x aa},
{mmxxa*xbxxc, —adj[c] +adj[c] **adj[cc] »*adj[c],

adj[b] *x*aax*axxs*xxaa},
{-1, cc*xc-adj[c] »xadj[cc], adj[c] ** adj [b] ** aax* a x* s *xx aa},
{1, -cc+cc**xCcx*xcc, bbxxaaxxax*xaa},
{mmx*a*xbxxadj[v] *xxadj[cc], -adj[c] xxadj[b] *xadj[a] +

adj[c] »*adj[b] *x adj[a] ** adj [mm] x* adj [c] »*x adj [b] ** adj[a], a x* aa},

{-mm, @a*xbxx Cxxmm-adj[mm] »x adj[c] »*x adj[b] **adj[a], a**aa},
{mmx*a*xbxxadj[v] xxadj[cc] *xadj[c] »*x adj[b] *xadj[a],

axxbx%xCcxxmm-adj[mm] xxadj[c] *+adj[b] »» adj[a], a**aa},
{-mmxxaxxbxxadj[v], cxxcc-adj[cc] *xadj[c], adj[b] *x adj[a] »*x a xx aa},
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{-mm=x%xaxxbxxadj[v] *xadj[cc] ** adj[c] **x adj [b] »% adj[a],
axxaa-adj[aa] *xadj[a], axxbxxcx*xmm=xxaxxaa},

{mmx%xaxxbxxadj[v] xxadj[cc] »*xadj[c] *xadj[b] *x*xadj[a], —a+a**xaaxxa,
b*xcCcxxmmxxaxxaa}, {-mmxxaxxbxxadj[Vv] *xC*xccxxadj[b],

-adj[a] +adj[a] *x adj[aa] »xadj[a], a xxaa},

{-mmxxaxxbxxadj[Vv] **x C*x cCc xx adj[b] *xadj[a], a*xaa-adj[aa] **adj[a],
axxaa}, {(MMxxaxxbxxadj[v] *xadj[cc] xxadj[c] *xadj[b] »+xadj[a],
axxaa-adj[aa] *»adj[a], a*xaax*xax*aa},

{-mm=xxaxxbxxadj[v] *xadj[cc] xxadj[c] *x adj[b] »* adj[a],
-a+axxaaxxa, aa*xxa*xaa}l, {Mmxxaxxbxxadj[v],
cxxcc-adj[cc] *»adj[c], adj[b] *xadj[a] **a*xaaxxa=x*aa},

{mmx*a*xb*xcxxccxxbb, —aa+aaxxaxxaa, ax+aa},

{mmx*xa*xb, cxxccxxbbx*xaaxxa-

adj[v] *»*adj[cc] »xadj[c] *x adj [b] ** adj[a] »*x adj[aa] »*x adj[a] ** a,
bxxc*xmmxxaxxaa}, {-mmxxaxxb, cxxccxxbbxxaax+xa-

adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj[a] ** a,
aa*xax+aa}, {-Mmx+xaxxb, —c+C*xCC*xC, Mm*+xa*xaa},

{mmx*axxb*xcxxccxxbbxraaxrxaxxb, —c+crxccrxxc, mmx+axxaal,

{-mmxxa, —aax*axxbrxCxrxCCraa*x*xarxxb**xCx% CCx* Cxx

ccxxbbxxaaxxa*xxaa*xxaxxbxxCcxxcc, Cxxmmxxaxxaa},

{-mm, —a+a*xaa*xa, bxxCx*xCCx*Crxxmmx*xa*xaa},

{mm#+*a*xaaxxaxxbrrcrrxccrrcrrxccrrxbbxrxrxaa, —-a+axrxaaxxa,
bxxC*xCC**C*x*xmmx**xax*xaa}, {(MM*xaxxaaxxaxxb,

—C+C**xCC**%C, CCxxbbxxaa*xra*sxbrxCrxrxcCx*xCxxmmxxaxxaa},

{mm, —a+ax**xaax*xa, bxxcrrxccrrxbbrrxaarrxasrxbxrxCrxCcCr*xCrrxmmx+xax*xaa},

{-mm x% adj [mm] ** adj [c] ** adj[b], -adj[a] + adj[a] ** adj[aa] =+ adj[a], 1},

{-mmxx adj[mm] ** adj [c] »* adj[b] ** adj[a], a ** aa - adj[aa] »*x adj[a], 1},

{mm, a x* b %% c *xxmm-adj [mm] ** adj [c] ** adj [b] »* adj[a], 1},

{-1, -mm+mmx*xa*xbxxCxxmm, 1}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True}
(i) <=>(v)
(i) => (v)

n-= assumptions = {-a+axxaaxxa, —aa+aax**ax**aa, -ax*aa+adj[aa] »xadj[a]l,
-aaxxa+adj[a] *xadj[aa], ~-b+bxxbbxxb, -bb +bb xxb xxbb,
-b *% bb + adj [bb] ** adj[b], -bb xx b + adj[b] ** adj[bb], -c+c**xccxxcC,
-CC+CC**C**xCC, —Cx*xCcC+adj[cc] »xadj[c], ~ccxxc+adj[c] »+xadj[cc],
—a*xbxxC+axxbxxCcxxmmixaxxbxxC, —-mm+mmxxaxxbxxcCxxmm,
—a*xbxxCxxmm+adj[mm] xx adj[c] »* adj[b] *x adj[a],
-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] **x adj [mm], mm - cc *» bb % aa,
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], aax*xa-adj[a] x*adj[aa],
-adj[b] +adj[b] *x adj [bb] *x adj [b], —adj [bb] + adj [bb] »*x adj [b] ** adj [bb],
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b *x bb - adj [bb] ** adj [b], bb xx b - adj [b] »* adj [bb],
-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] »*xadj[c] **adj[cc],
cxxcc-adj[cc] »xadj[c], ccxxc-adj[c] »xadj[cc], -adj[c] *xadj[b] »xadj[a] +
adj[c] »*xadj[b] ** adj[a] ** adj [mm] =% adj [c] ** adj [b] »% adj[a],
-adj[mm] + adj[mm] »x adj[c] =% adj[b] ** adj[a] »* adj [mm],
axxbxxCcxxmm-adj[mm] xx adj[c] **adj[b] »xadj[a],
mmx*xaxxbxxc-adj[c] »xxadj[b] *+adj[a] »*adj[mm],
adj [mm] - adj[aa] »* adj [bb] ** adj[cc]};
certificate = {{{-1, aa*xa-adj[a] *»xadj[aa]l, bxxCx*xCcC**xC*xCCxxbbxxaaxxa},
{adj[a] ** adj[aa] *x b x* C x*x CC x*x C *x cC *x bb, aa xx a-adj[a] ** adj[aa],
bxxcxxccxxCxxcCxxbbxxaaxxa}, {1, aaxxa-adj[a] *xadj[aa], bxxcC xx
CC*xCx*CCxxbbxxaaxrxaxxaaxrxarxb*xCxxCCx*xCxxCcCxxbbxxaax+a},
{-adj[a] *» adj[aa] **xb *x C*xCcCxxCxxcC*xbb, aaxxa-adj[a] **adj[aa], 1},
{adj[a] ** adj[aa] *x b xx Cx*x cCx*x C*xadj[c] **adj[b] »xadj[a] ** adj[aa] *=*
adj[bb] *x adj[cc] ** cC x* C *% cC »x bb, aax* a-adj[a] *xadj[aa]l, 1},

{adj[a] **adj[aa] ** b xx Cc*x*xcC*x Cxx cC*xxbb, aaxxa-adj[a] »xadj[aa],
aaxxa*xbrxxCcrrxcCcCrrCrxCCrxbbxrraax+ra}, {-adj[a] *+adj[aa] xxb=*xcC,
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »*x adj[aa]l},

{adj[a] ** adj[aa] ** b xx c *x adj[c] »*x adj[b] ** adj[a] ** adj[aa] ==

adj[bb] *x adj[cc], ccxxc-adj[c] *xadj[cc], cc xxbb xxadj[a] *xadj[aal},

{adj[a] ** adj[aa] *x b x* C**x CCx*x C*x CC*xbb, —aa+aa*xaxxaa,
axxbxxcxxccrxcxrxccxxbbxxaaxxal,

{adj[a] **adj[aa] *x* b xx C** cCxx Cxx cCxxbb, —aaxxa+adj[a] »xadj[aa],
aa**a**b**c**cc**c**cc**bb**aa**a},

{-adj[a] *» adj[aa] **b, —~-c+Cc*xccxxC, cCxxbbx+xadj[a] »xxadj[aa]l},

{-adj[a] *» adj[aa] **b xxc, —cc**xc+adj[c] **adj[cc],
ccxx bb xx adj[a] »xadj[aal}, {-adj[a] **adj[aa] xxbxxCc*x*xcC*xC,
-mmx*xa*xxbxxc+adj[c] »xxadj[b] *xxadj[a] »* adj [mm],

CCx*C*x%x CCxxbbxxaaxxa}, {-adj[a] *xadj[aa] *xb*xc*xccxxcC,
mm-cc*xbbxxaa, axxb*xCcxxccxxCcxxCcCcxxbbxrxaaxxral,

{adj[a] **adj[aa] xx b xx c** cCxx Cxxadj[c] x*adj[b] »xadj[a],
adj [mm] - adj[aa] »* adj [bb] ** adj[cc], cCx*x Cx*x cC*xbbxxaaxxa},

{-adj[a] *» adj[aa] **b xx c*xcCx*xC*x*xCcC*xxbb, aa*xa-adj[a] *xadj[aa],
b*xCxxCcCxxC*xxCCxxbbxxaaxxa}, {adj[a] *xadj[aa] »xbxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »*x adj[aa] **

adj[bb] *x adj[cc] ** cC x* C *% cC *x bb xx adj[a] ** adj[aa]l},
{adj[a] **adj[aa] *xb, —c+Ccx*xcc*xCc, adj[c] **x adj[b] **x adj[a] *=*

adj[aa] **x adj [bb] »x adj[cc] ** cC xx C x*x cC *x bb xx adj[a] **x adj [aa]},
{adj[a] ** adj[aa] *xbxxCc, —ccxxc+adj[c] »xadj[cc], adj[c] »*adj[b] *xadj[

a] »*x adj[aa] »x adj [bb] ** adj[cc] **x cC ** C *x cC xx bb xx adj[a] »x adj[aa]l},

{adj[a] **adj[aa] ** b xx c*x adj[c] »*» adj[b] **x adj[a] ** adj[aa] ==

adj[bb] *x adj[cc], —cc+cc*x*xC*xcc, bbxxadj[a] xxadj[aa]},
{adj[a] ** adj[aa] *x b xx cxxadj[c] ** adj [b] »* adj[a] »* adj[aa] *=*

adj[bb] *x adj[cc], -ccx*c+adj[c] **xadj[cc], cc xx bb xxadj[a] »*x adj[aal},

{aa, —a*xbxxCc+axxbxxCcxxmmxsxaxxbxxc, ccxxbbxxadj[a] »xadj[aa]l},

{aa**axxbxxc, —-mmxxaxxbxxc+adj[c] »xxadj[b] *xadj[a] **adj[mm],
ccxx bb xxadj[a] »xadj[aal}, {-aa**a*xbxxcxxadj[c] xxadj[b] *xxadj[a],
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adj [mm] - adj[aa] *x adj [bb] ** adj[cc], cc xx bb xx adj[a] »* adj[aa]l},

{-1, aa*xa-adj[a] »xadj[aa]l, bxxc**xadj[c] »xadj[b] *xx adj[a] *=*

adj[aa] ** adj[bb] ** adj[cc] ** cc *x bb *x adj[a] »* adj [aa]},

{1, aaxxa-adj[a] *»adj[aa]l, bxxcx*xcc*xbbxxadj[a] *xadj[aa]l}},

{{1, -adj[a] +adj[a] »* adj[aa] **adj[a], a*xbxx cxxcc},

{adj[a], a**aa-adj[aa] xxadj[a], a**xb*x*xcx*xcc},

{adj[a] ** adj[aa] ** adj[bb], c** cc-adj[cc] **xadj[c],
adj[b] *xadj[a] **a*xbxx cxxcc},

{adj[a]l, a*x*b*xxc*xmm-adj[mm] xxadj[c] »xadj[b] *xadj[a], a**xb*xc*xcc},

{-adj[a] **axxbxxc, mm-cc*xbbxxaa, axxbx*xcxxcc},

{adj[a], adj[mm] - adj [aa] ** adj [bb] *x adj[cc],
adj[c] »xadj[b] **xadj[a] ** axxb xxc**xcc}, {-adj[a] *x adj[aa] =+ adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[b] *xadj[a] **xa*xb xx Ccxxcc},

{-adj[a] ** axxbxxCcxxccxxbb, aaxxa-adj[a] *x+xadj[aa], bxxcxxcc},

{adj[a] **a*xbxxc, —-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] »» adj [mm], cc},

{-adj[a] **axxbxxc, —-mmxxaxxbxxc+adj[c] *xadj[b] »»adj[a] »* adj[mm],
cc}, {adj[a] **ax*bxxc, mm-ccxxbbxxaa, ax*xbxxcx*xxcc},

{-adj[a] ** axxbxxc*xxadj[c] »xadj[b] »*xadj[a],
adj [mm] - adj[aa] ** adj [bb] ** adj[cc], cc},

{adj[a] **a*xbxxcxxadj[c] xxadj[b] *xadj[a],
adj[mm] - adj [aa] »* adj [bb] ** adj[cc], cc},

{adj[a] **a*xbxxCcxxccxxbb, aaxxa-adj[a] »xadj[aa]l, b*xc*xcc},

{-adj[a], —ax*bxxc+axxbxxcxxmmxxaxxbxxc, cc}},

{{-adj[a] »*x adj[aa] ** adj[bb], c xx cc -adj[cc] »*xadj[c], 1},

{adj[a] **a*x b *x Cxx cCc xx bb xx aa xx adj[aa] »x adj [bb],
cxxcc-adj[cc] *xadj[c], 1},

{adj[a] ** adj[aa] »* adj [bb], c *x cc-adj[cc] **adj[c], 1},

{-adj[a] **a*xb xx Cxx cC xx bb xx aa xx adj [aa] *x adj [bb],
cxxcc-adj[cc] *xadj[c], 1}, {-1, —adj[a] +adj[a] »*x adj[aa] **xadj[a],
axxbxx CxxCcC*xbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},

{-adj[a], a*xaa-adj[aa] »+xadj[a],
axxbx%x CxxCcCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},

{-adj[a]l, -adj[mm] + adj[mm] *x adj[c] ** adj [b] ** adj[a] »* adj [mm], adj[c]},

{-adj[a]l, adj[mm] - adj[aa] ** adj [bb] ** adj[cc], adj[c]},

{adj[a] **a*xb xx cx%x ccxxbbxxaa, adj[mm] - adj[aa] »* adj [bb] ** adj[cc],
adj[cl}, {-adj[a], a*xb x%x c*x*mm-adj[mm] »%x adj[c] =+ adj [b] *xadj[a],
adj[mm] xx adj[c]}, {adj[a] **a*xxb xxc, mm-cc »x bb xxaa, adj [mm] »x adj[c]}},

{{1, —-c+c**xccxxcCc, adj[c] »*x adj[b] ** adj[a] »x adj[aal},

{c, —ccxxc+adj[c] *xadj[cc], adj[c] *x adj [b] ** adj[a] »*x adj[aa]l},

{-c*xccxxbb, aa*xxa-adj[a] *xadj[aa],
b*xcxxadj[c] xxadj[b] *x adj[a] »x adj[aal},

{c, -mm*xaxxbxxc+adj[c] xxadj[b] »»adj[a] »*x adj[mm],
adj[c] »xadj[b] »x adj[a] ** adj[aa]},

{c, mm-cc*xbbxxaa, axxbxxcxxadj[c] *»xadj[b] *xadj[a] **adj[aa]l},

{-c*xadj[c] »xadj[b] *xadj[a], adj [mm] - adj [aa] ** adj [bb] »* adj[cc],
adj[c] »xadj[b] **adj[a] »x adj[aa]}, {C *x cC xx bb,
aax*xa-adj[a] **xadj[aa], bxxcxxadj[c] *xadj[b] »xadj[a] =+ adj[aa]l},
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{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb], c *x cc - adj[cc] »*adj[c],

adj[b] »*x adj[a] **xadj[aal}, {c**adj[c] »xadj[b] *xxadj[a],

axxbx%x Cxxmm-adj[mm] »xadj[c] ** adj[b] *xadj[a],

adj[aal}, {-cxxadj[c] **adj[b] *xadj[a],

axxbxxCcxxmm-adj[mm] xx adj[c] **adj[b] *xadj[a], adj[aal},
{-c*xadj[c] »xadj[b] *xxadj[a] *xaxxbxxc, mm-cc xxbb xxaa, adj[aa]l},
{c*xadj[c] **x adj[b] »* adj[a] **xa**xb*xc, mm-cc xxbb xxaa, adj[aa]},
{cxxadj[c] **x adj[b] »*x adj[a], adj[mm] - adj [aa] »* adj [bb] ** adj[cc],

adj[c] »*x adj[b] ** adj[a] »x adj[aa]l},
{-cx*xadj[c] *»adj[b] ** adj[a] »*x adj[aa] »*x adj[bb], c xx cc -adj[cc] *xadj[c],

adj[b] **x adj[a] **adj[aa]l}, {-c, —adj[c] **x adj[b] ** adj[a] +

adj[c] »*xadj[b] ** adj[a] *» adj [mm] ** adj [c] ** adj [b] »* adj[a], adj[aal}},
{{-1, —c+cxxccxxcC, adj[c] **xadj[b] »x adj[a] ** adj[aa] »* adj [bb] %%
adj[cc] *xccxxbbxxaaxxa}, {-c, —ccxxc+adj[c] »xadj[cc],

adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] »x adj[cc] ** cCc xx bb xxaaxxa},
{-C, -mm+mmx*xa*xxbxxcxxmm, a}, {-Cc, mm-cc x*bb x+aa, a},
{c*xadj[c] **adj[b] »* adj[a] **x adj [mm] , mm - cC *x bb xx aa, a},
{-Cc, -mmx%xaxxbxxc+adj[c] *»adj[b] »xadj[a] **adj [mm], mm == a},
{c*xadj[c] *xadj[b] »xadj[a],

adj [mm] - adj[aa] *x adj [bb] *xadj[cc], ccxxbbxxaaxxa}}};

1= CheckCertificates[certificate, cond5, assumptions]

ouf-]= {True, True, True, True, True}

(v) == (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa*xaxxaa, —a**xaa+adj[aa]l xxadj[a],
-aaxxa+adj[a] *xadj[aa]l, ~-b+bxxbbxxb, -bb +bbxxbxxbb,
-b x% bb + adj [bb] *x adj[b], -bb *x b + adj [b] »* adj[bb], ~-c+c*xccxxcC,
-CC+CC**C**xCC, —Cx*xCcC+adj[cc] »xadj[c], —ccxxc+adj[c] »*xadj[cc],
—a*xbxxC+axxbxxCcxxmmixaxxbxxC, —-mm+mmxxaxxbxxcCxxmm,
—ax*xbxxc*x%mm+adj[mm] xx adj[c] *x adj [b] »+x adj[a],
-mmxxa*xbxxc+adj[c] »xadj[b] *xadj[a] »* adj [mm],
—aa*xa*xbxxCxxCCx*CxxCCxxbbxxaa*xa+aax*xa*xxb*xCxxCC*x
CxxCCxxbbxxaa*xaxrxaaxrxaxxbsxCcxxcCcxxCxxCcCxxbbxxaaxxa,
adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] -
adj[a] **a**aa**xa*xbx*CxxCC**V, —~-CxxCCxxbb*xaaxxaxxu+
cxxadj[c] »xadj[cc] *xadj[c] **x adj[b] ** adj[a] »x adj[aa],
adj[a] ** adj[aa] ** adj [bb] ** adj[cc] »* adj[c] **w -
adj[a] **a**aa*xaxxbxxCx**xCC, —~-C*xCCxxbbxxaaxxa+
cxxadj[c] *xxadj[cc] *x adj[c] ** adj[b] ** adj[a] »* adj[aa] ** s,
-adj[a] +adj[a] ** adj[aa] »x adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] »xadj[a], aa**a-adj[a] »*xadj[aa],
-adj[b] +adj[b] **x adj [bb] »%* adj [b], -adj[bb] + adj [bb] ** adj [b] ** adj [bb],
b *x bb - adj [bb] ** adj [b], bb xx b - adj [b] »* adj [bb],
-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] »*xadj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccxxc-adj[c] **adj[cc], -adj[c] ** adj[b] »xadj[a] +
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adj[c] »*x adj[b] ** adj[a] ** adj [mm] x* adj [c] ** adj [b] »% adj[a],
-adj[mm] + adj [mm] xx adj[c] **x adj[b] ** adj[a] »* adj [mm],
axx b x%x Cxxmm-adj[mm] »xadj[c] *+adj[b] »+xadj[a],
mmx*xaxxbxxc-adj[c] »xadj[b] *xadj[a] »* adj[mm], -adj[a] »* adj[aa] *=*
adj[bb] *x adj[cc] *»x adj[c] ** adj[cc] *x adj[c] »* adj[b] ** adj[a] »* adj [aa] +
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] **x adj[c] ** adj[cc] *x adj[c] »=*
adj[b] *xadj[a] »*x adj[aa] »*x adj[a] ** adj[aa] ** adj [bb] ** adj[cc] *=*
adj[c] *xadj[cc] *x» adj[c] »*x adj[b] **x adj[a] ** adj[aa]l, c**cCxxbbxxaaxxa -
adj[v] »*xadj[cc] *xadj[c] »*x adj[b] ** adj [a] ** adj[aa] ** adj[a] *=* a,
-adj[u] ** adj[a] »*x adj[aa] »* adj [bb] »*x adj[cc] »xadj[c] +
aaxxaxxbxxcxxccxxCcxxadj[c], adj[w] **x Cxx cCxxbbxxaaxxa-
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
-adj[a] »* adj[aa] =+ adj[bb] »* adj[cc] »* adj [c] +
adj[s] **aa**axxbxxcxxccxxcxxadj[c]};
certificate = {{{1, mmxxaxxbxxc-adj[c] »»adj[b] »xadj[a] ** adj [mm], mm},
{-ccxxbbxxadj[a] *»adj[aa] **xb x* C,
mmxxa*xb+xc-adj[c] »+xadj[b] *+adj[a] ** adj [mm], mm},
{-adj[c] **adj[b] *» adj[s] ** adj[a] »* adj[aa] »xb xxC,
mmxxa*xbxxc-adj[c] »xadj[b] *xadj[a] »*x adj [mm], mm},
{cc xx bb xx adj[a] *x adj[aa] *x b xx c xx adj[c] ** adj [b] »*x adj[s] ** adj[a] *=*
adj[aa] **bxxc, mmxxaxxbxxc-adj[c] xxadj[b] *xadj[a] »*x adj[mm], mm},
{adj[c] ** adj [b] ** adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »*x adj[a] ** adj [mm] x% mm},
{-ccxxbbxxadj[a] *xadj[aa] *xxb xx c*xadj[c] »x adj[b] ** adj[a] ** adj[aa] **
adj[bb], c*xcc-adj[cc] »xadj[c], adj[b] ** adj[a] ** adj [mm] %% mm},
{cc *x bb xx adj[u], -adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] *=*
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] + adj[a] »* adj [aa] »=*
adj[bb] *x adj[cc] **x adj[c] ** adj[cc] »* adj[c] *x adj [b] ** adj[a] »=*
adj[aa] ** adj[a] *x adj[aa] =+ adj [bb] *x adj[cc] ** adj[c] »* adj[cc] *=*
adj[c] »*x adj[b] ** adj[a] »*» adj[aa]l, adj[a] ** adj [mm] % mm},
{-mmxxa=xxadj[u], -adj[a] »* adj [aa] =+ adj [bb] »* adj[cc] »*
adj[c] *»*adj[cc] »xadj[c] *x adj [b] ** adj[a] »* adj[aa] +
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] **» adj[c] ** adj[cc] *x adj[c] »=
adj[b] *x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] x* adj [bb] »*
adj[cc] **adj[c] **x adj[cc] ** adj[c] **x adj[b] »* adj[a] ** adj[aa],
adj[a] ** adj[mm] **mm}, {cc *xbb xx adj[u] *x adj[a] »* adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*xadj[b] *x adj[a] »x adj[aa] ** adj[a] »* adj [mm] %% mm},
{-mm*x a x*adj[u] xxadj[a] ** adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*xadj[b] **x adj[a] »*x adj[aa] ** adj[a] »* adj [mm] ** mm},
{-ccxxbbxxadj[u] *x adj[a] »*x adj[aa] ** adj [bb] x* c x*x cCc xx adj[b] »*
adj[a] »*x adj[aa] *x adj[bb], -adj[cc] +adj[cc] =+ adj[c] **xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %* mm},
{mm %% a*xadj[u] »x adj[a] ** adj [aa] »x adj [bb] ** c *x cc xx adj [b] **
adj[a] »*x adj[aa] »*x adj[bb], -adj[cc] +adj[cc] *xadj[c] »* adj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %* mm},
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{-ccxxbbxxadj[u] *x adj[a] »* adj[aa] ** adj [bb] x* adj[cc] **x adj[c] »=
adj[cc] **adj[c] »xadj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »* adj[cc] *x adj[c] »* adj[cc] **xadj[c] »*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] %% mm},
{mmx* a *x adj[u] »x adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** adj[c] *=*
adj[cc] *x adj[c] ** adj[b], -—adj[a] +adj[a] »x adj[aa] »x adj [a],
adj[aa] *x adj[bb] *x adj[cc] **x adj[c] ** adj[cc] **adj[C] *=*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] % mm},
{cc xx bb xx adj[u] ** adj[a] *x adj[aa] ** adj [bb] x*x c xx cc *x adj [b] »*
adj[a] »* adj[aa] ** adj [bb], c*x*x cc -adj[cc] *xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj[a] ** adj [mm] x%mm},
{-mm % axxadj[u] **xadj[a] *» adj[aa] ** adj [bb] ** c xx cc *x adj [b] »=*
adj[a] »*x adj[aa] *x adj[bb], c xx cc - adj[cc] »x adj[c],
adj[b] »x adj[a] **x adj[aa] *x adj[a] ** adj [mm] %% mm},
{-ccxxbbxxadj[u] *x adj[a] »* adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »=*
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** adj [mm] % mm},
{mm** a *xadj[u] »*x adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*adj[b] *» adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** adj [mm] »x% mm},
{cc *x bb xx adj [u] ** adj[a] ** adj[aa] ** adj [bb], c *x cc-adj[cc] **adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj[cc] **
adj[c] »*x adj[b] ** adj[a] **x adj[aa] ** adj[a] ** adj [mm] %% mm},
{-mmx% ax%xadj[u] **adj[a] »» adj[aa] ** adj [bb], c *x cc -adj[cc] *xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj[cc] ==
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj[a] »* adj [mm] x* mm},
{cc *xbb, -adj[u] ** adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj [c] +
aaxxaxxbxxCxxCcCxxCxxadj[c], adj[b] **adj[a] »*x adj[aa] *=*
adj[bb] *x c x*x cc xx adj[b] *x adj[a] ** adj[aa] **x adj[a] ** adj [mm] %% mm},
{-mm=xxa, -adj[u] ** adj[a] *x adj[aa] =% adj [bb] »* adj[cc] ** adj[c] +
aaxxaxxbxxCxxcCxxCxxadj[c], adj[b] *xadj[a] »*x adj[aa] %=
adj[bb] *x c ** cc xx adj[b] *x adj[a] ** adj[aa] ** adj[a] ** adj [mm] %% mm},
{-cc*xbb *x adj[u] ** adj[a] **x adj[aa] **x adj [bb], c xx cc - adj[cc] *xadj[c],
adj[b] »x adj[a] »*x adj[aa] **x adj [bb] ** C *x cC *=*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] % mm},
{mm %% a*xadj[u] »x adj[a] ** adj [aa] »x adj [bb], c **xcc-adj[cc] »*xadj[c],
adj[b] »x adj[a] **x adj[aa] **x adj [bb] ** c *x cC *=*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] % mm},
{-ccxxbb, aaxxa-adj[a] *»adj[aa]l, bxxcxxcCc*xCxxadj[c] »=
adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** c *xx cc xx adj [b] ** adj[a] »*
adj[aa] ** adj[a] ** adj [mm] **mm}, {mm % a, aa**a-adj[a] *xadj[aa],
b*xcxxccxxcxxadj[c] »xadj[b] »xadj[a] ** adj[aa] »* adj [bb] »*
cxx cCxxadj[b] *xadj[a] »x adj[aa] ** adj[a] »* adj [mm] x* mm},
{-cc*xbbxxadj[a] *xxadj[aa] *x*xbxxCc, ccx*xc-adj[c] »xadj[cc],
adj[c] ** adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** c *% cC »*
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adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] %% mm},
{mm % a*xadj[a] »x adj[aa] *xbxxc, ccxxc-adj[c] **adj[cc],
adj[c] **adj[b] **x adj[a] ** adj[aa] ** adj [bb] x* c **x cC »*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] %% mm},
{-ccxxbbxxadj[a] *»adj[aa] *xb, —c+Cc*xcCcxxcC,
adj[c] »*xadj[b] **x adj[a] »*x adj[aa] ** adj [bb] x*x c xx cc *x adj [b] »x adj[a] **
adj[aa] **x adj[a] ** adj [mm] **mm}, {mm % a *x*adj[a] »x adj[aa] *x b,
-C+CxxCC*x%xC, adj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj [bb] **
cxx cCxxadj[b] *xadj[a] »x adj[aa] ** adj[a] »* adj [mm] ** mm},
{-cc*xbbx*xadj[a] *x*xadj[aa] **bxxc, —cc*xc+adj[c] *x adj[cc],
adj[c] ** adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** c *% cC »*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] %% mm},
{mm %% a*xadj[a] »x adj[aa] *xbxxc, —cc*x*c+adj[c] *xadj[cc],
adj[c] »*adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** c **x cC »*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] %% mm},
{-ccxxbb, —adj[u] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »x adj[c] +
aa*xaxxbxxcxxccxxcxxadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj[a] ** adj [mm] x%mm},
{mm % a, -adj[u] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc] =% adj[c] +
aaxxaxxbxxC*xxCCxxCxxadj[c],
adj[b] »x adj[a] ** adj[aa] *x adj[a] ** adj [mm] %% mm},
{ccxxbb, aaxxa-adj[a] *x*xadj[aa], bxxcxxccx*xcxxadj[c] »*
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [mm] »* mm},
{-mm=xxa, aaxxa-adj[a] *xxadj[aa], bxxCcxxcCcx*xCcx*adj[c] »*
adj[b] »x adj[a] ** adj[aa] ** adj[a] ** adj [mm] %% mm},
{cc *x bb xx adj[a] ** adj[aa] **bxxc, ccxxc-adj[c] **xadj[cc],
adj[c] »*xadj[b] *x adj[a] »x adj[aa] ** adj[a] »* adj [mm] *» mm},
{-mmxx ax*xadj[a] **adj[aa] **xb*xcCc, ccxxc-adj[c] *xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %* mm},
{cc *xbb xx adj[a] ** adj[aa] *x b, —c+Cc**xcC**cC,
adj[c] »*xadj[b] *x adj[a] »*x adj[aa] *x adj[a] »* adj [mm] *x mm},
{-mmxxaxxadj[a] *xxadj[aa] **b, —c+Cc**xcC**xcC,
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %% mm},
{cc *xbb xx adj[a] **xadj[aa] »*bxxc, —cc*xc+adj[c] »*adj[cc]

-

adj[c] »xadj[b] **x adj[a] ** adj[aa] ** adj[a] ** adj [mm] *% mm},
{-mmx%ax%xadj[a] *xadj[aa] **bxxc, ~—cc*xc+adj[c] »xadj[cc],

adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %% mm},
{-adj[c] **xadj[b], -adj[a] +adj[a] **x adj[aa] ** adj [a], adj [mm] x*mm},
{cc xxbb xx adj[a] *x adj[aa] ** b xx cxxadj[c] »xadj[b],

-adj[a] +adj[a] *x adj[aa] »* adj[a], adj [mm] ** mm},
{adj[c] ** adj [b] **» adj[a] ** adj[aa] »* adj [bb] ** c *x cc xx adj [b],

-adj[a] +adj[a] ** adj[aa] »x adj[a], adj [mm] ** mm},
{-cc*xbbx*xadj[a] **xadj[aa] **b xxc*xadj[c] »*adj[b] *=*

adj[a] »*x adj[aa] *x adj [bb] ** c *x cc *x adj [b],

-adj[a] +adj[a] *x adj[aa] »*x adj[a]l, adj [mm] ** mm},

{-adj[c] **adj[b], -adj[a] ** adj [aa] ** adj [bb] **x adj[cc] ** adj [c] +
adj[s] **aa**a*xbxxcxxccxxcxxadj[c], adj[b] »x adj[a] ** adj [mm] »x mm},



32 | CertificatesHartwig.nb

{cc *x bb xx adj[a] ** adj[aa] ** b xx c xx adj [c] ** adj [b],
-adj[a] ** adj[aa] »x adj [bb] ** adj[cc] »* adj[c] +
adj[s] **aa*x*a*xxbxxcxxccxxcxxadj[c], adj[b] »+x adj[a] ** adj [mm] x* mm},
{adj[c] ** adj [b] ** adj[s], aa*x*a-adj[a] *xadj[aa],
b*xcxxccxxcx*xxadj[c] »xxadj[b] xxadj[a] ** adj [mm] =% mm},
{-ccxxbbxxadj[a] *x adj[aa] *xxb xx cxxadj[c] »x adj[b] **x adj[s],
aaxxa-adj[a] *+adj[aa],
b*xcxxccxxcxxadj[c] »xxadj[b] xxadj[a] ** adj [mm] % mm},
{adj[c] ** adj[b] **» adj[s] ** adj[a] ** adj[aa] *x b xx C,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[b] ** adj[a] ** adj [mm] %% mm},
{-ccxxbbxxadj[a] *xadj[aa] **b xx c*xadj[c] »=*
adj[b] **x adj[s] ** adj[a] »x adj[aa] **xb*xcC,
ccxxc-adj[c] »+adj[cc], adj[c] »*adj[b] »x adj[a] »* adj [mm] %% mm},
{adj[c] ** adj [b] ** adj[s] **x adj[a] ** adj[aa] *x b,
-C+CxxCC*x%xC, adj[c] **x adj[b] »%x adj[a] ** adj [mm] % mm},
{-ccxxbbxxadj[a] *xadj[aa] **b xx c*xadj[c] »*x adj[b] **adj[s] »*x adj[a] »*
adj[aa] **b, —c+c*xccxxc, adj[c] *xxadj[b] *x adj[a] »* adj [mm] ** mm},
{adj[c] ** adj [b] ** adj[s] **x adj[a] ** adj[aa] ** b xx C,
-ccxxc+adj[c] *xadj[cc], adj[c] »* adj[b] ** adj[a] »* adj [mm] ** mm},
{-ccxxbbxxadj[a] *xadj[aa] *x*b xx c*xadj[c] »*
adj[b] *xadj[s] **x adj[a] ** adj[aa] ** b xx C,
-ccxxc+adj[c] *xadj[cc], adj[c] ** adj[b] ** adj[a] »* adj [mm] ** mm},
{ccxxbbxxaa, —a**xb*xc+arxbxxcrxxmmsra*xbxrxc, mm},
{adj[c] **adj[b] *xadj[s] *xaa, —a*xbxxC+axxbxxCxxmmxxaxxbxxc, mm},
{-ccxxbbxxadj[a] *xadj[aa] *xx*b xx c*xadj[c] ** adj[b] ** adj[s] ** aa,
-—a*xbxxc+axxbxxcxxmmxxa*xxbxxc, mm},
{-ccxxbb, aaxxa-adj[a] *»xadj[aa], bxxCxxmmx*xa*xb xx Cxxmm},
{-adj[c] **adj[b] **xadj[s],
aaxxa-adj[a] **adj[aa], bxxCcxxmmxxaxxbxxCxxmm},
{cc *x bb xx adj[a] ** adj[aa] ** b xx c xx adj [c] ** adj [b] »% adj [s],
aaxxa-adj[a] *xadj[aa], bxxCxxmmx*xa*xxbxx Cxxmm},
{ccxxbb, aaxxa-adj[a] *xadj[aa], bxxcxxmm},
{adj[c] ** adj[b] *» adj[s], aa*x*a-adj[a] *xadj[aa]l, b *%x Cc x*mm},
{-ccxxCcxxcc*xxbb, aaxxa-adj[a] xxadj[aa], b *x c*xxmm},
{-cc*xbbx*xadj[a] *x*xadj[aa] **b xx c*xadj[c] **adj[b] »*xadj[s],
aaxxa-adj[a] *+xadj[aa], bxx Ccxxmm},
{-adj[c] **» adj[b] ** adj[s] ** adj[a] ** adj[aa] **xb, —-c+Cc*xcCcx*xcC, mm},
{cc xxbb xx adj[a] *x adj[aa] »x b xx cxxadj[c] *x adj[b] »*
adj[s] »xadj[a] *x adj[aa] *xb, —Cc+C**CcC*x*xC, mm},
{-adj[c] ** adj[b] ** adj[s] **x adj[a] »*x adj[aa] *xbxxcC,
-ccxxc+adj[c] *xadj[cc], mm},
{cc x*xbb xxadj[a] *x adj[aa] **bxx cx*xadj[c] *x adj[b] ** adj[s] »*
adj[a] »x adj[aa] **xb*xc, —ccx*xc+adj[c] *xadj[cc], mm},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c] +
adj[s] **aa**a*xbxxCcxxccxxcxxadj[c], adj[cc] x*mm},
{-cc*xbbxxadj[a] **x adj[aa] ** b xx c *x adj[c] ** adj [b],
-adj[a] **x adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
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adj[s] *»*aa**axxbxxcxxccxxcxxadj[c], adj[cc] x*mm},
{-adj[c] **x adj[b] ** adj[s], aa**a-adj[a] »x adj[aa],
bx*xcxxccx*xcx*xxadj[c] *xadj[cc] x*mm},
{cc *x bb xx adj[a] ** adj[aa] ** b xx c xx adj [c] ** adj [b] »+ adj [s],
aaxxa-adj[a] **adj[aa]l, bxxcxxcc*xxCc*xxadj[c] »xadj[cc] xxmm},
{-adj[c] **» adj[b] ** adj[s] **x adj[a] »*x adj[aa] *xbxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[cc] ** mm},
{cc *x bb xx adj[a] ** adj[aa] ** b xx c xx adj [c] ** adj [b] »* adj[s] ** adj[a] *=*
adj[aa] *xb*xxc, cc*xc-adj[c] »xadj[cc], adj[c] ** adj[cc] x*mm},
{-adj[c] ** adj[b] ** adj[s] ** adj[a] »+x adj[aa] ** b,
-C+CxxCC*x%C, adj[c] **adj[cc] x*mm},
{cc*xbb xxadj[a] *xadj[aa] ** b xx cxxadj[c] **x adj[b] »*x adj[sS] **
adj[a] »xadj[aa] *xb, —c+c*xxccxxc, adj[c] **adj[cc] x*mm},
{-adj[c] **adj[b] *» adj[s] ** adj[a] »* adj[aa] »xb xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] ** adj[cc] x*mm},
{cc *xbb xx adj[a] *x adj[aa] *x b x*x c xx adj[c] ** adj [b] »*x adj[s] ** adj[a] *=*
adj[aa] **bxxc, —cc**xc+adj[c] »»adj[cc], adj[c] =+ adj[ccC] **mm},
{adj[c] ** adj [b] ** adj[a] »* adj [aa] »* adj [bb],
-adj[cc] +adj[cc] *»xadj[c] »*xadj[cc], mm},
{-ccxxbbxxadj[a] *xadj[aa] xxb xxc**adj[c] »x adj[b] *x adj[a] *=*
adj[aa] *x adj[bb], -adj[cc] +adj[cc] »*adj[c] **x adj[cc], mm},
{mmxxaxxb, —~-cxxccxxbbxxaaxxaxxu+cxrxadj[c] *xadj[cc] =
adj[c] »*xadj[b] ** adj[a] »*» adj[aa], adj[bb] *x adj[cc] x* mm},
{-mmx%xaxxbxxCxxccxxbbxxadj[a] xxadj[aa] xxb, —c*xcCxxbbxxaaxxa*xu+
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] *+ adj[a] »* adj[aa],
adj[bb] *x adj[cc] x*mm}, {mmx%a x%xb x%x C %% cCc xxbb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc] x*mm},
{-mmx%axxadj[a] *x adj[a@aa] ** b x* C %% CC** C xx cC x* bb,
aax*xa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc] x*mm},
{-mmx%xaxxbxxC*xxcCxxbbxxadj[a] *xadj[aa] ** b xx c *x cC xx bb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc] x*mm},
{mmx* a*xadj[a] *x adj[@aa] *x b x* C*%x CC ** C*x CcC xx bb xx adj[a] »*
adj[aa] **bxxCc**x cCxx CxxcC*xbb, aaxxa-adj[a] x+adj[aa],
u=xxadj[bb] *xadj[cc] *x*mm}, {-mmx*xxa*xb, —-c+CcxxccxxcC,
adj[c] »xadj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj [cc] ** mm},
{mmxxaxxbxxCxxccxxbbxrxadj[a] xxadj[aa] *xb, —c+CcxxcC*xxcC,
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] ** mm},
{-mmxxaxxbxxc, —ccxxc+adj[c] »*xadj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj [cc] x* mm},
{mmx*a*xbxxCxxccxxbbxrxadj[a] xxadj[aa] *xbxxcC,
-ccxxc+adj[c] **xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] x*x adj[cc] ** mm},
{-mm#*xa, —aa*x*axxbrrxCcxrcCcrxrxCrxCCrxbbrraaxra+aarrxa*xrxbrrcrx
CC*xCx*CC*xxbb*xaa*xaxraaxraxxbrxc*rrxccrxcxrxccxxbbxrxaaxxa,
uxxadj[bb] *xadj[cc] *x*mm}, {-mm=**xa, aa*xa-adj[a] »xadj[aa],
b*xC*%xCC%x%C*x%CCxxbbxxaaxxaxxuxxadj[bb] *xadj[cc] **mm},

{mm*% a xxadj[a] »x adj[aa] **xbxx Cx*x cC*x* C %% CC*xbb,
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aa x*xa-adj[a] **adj[aa],
b %% C*x CCx*% C*x% CCxxbbxxaa*xaxxuUxxadj[bb] *»xadj[cc] x*mm},
{mm*+*a, aa*xa-adj[a] *x»adj[aa]l, bxxCc*xCcCrxxCx*xCCxxbbxxaaxxax*x
AQaxxaxxbxxCxxCCxxCxxCCxxbbxxaaxxaxxuxxadj[bb] xxadj[cc] »xmm},
{mmx* a*xadj[a] »x adj[aa] **x b xx Cxx CC*x* C**CC*xxbb,
aaxxa-adj[a] *x*adj[aa],
aaxxaxxbxxCcrxcCrxxCxxCCxxbbxxaaxraxxuxrxadj[bb] xxadj[cc] xxmm},
{-mm % axxadj[a] **xadj[aa] »*bxxc, ccxxc-adj[c] *xadj[cc],
cc xx bb xx adj[a] »x adj[aa] ** uxx adj [bb] ** adj [cc] x* mm},
{mmx%a*xadj[a] *x adj[aa] **x b xx C*x cCxxbb xxadj[a] **x adj[aa] *xb x*xC,
ccxxc-adj[c] **adj[cc],
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] *x adj [cc] »* mm},
{mm %% a*xadj[a] xx adj[aa] *xbxx CxxCcC** C*x CCxxbb, —aa+aaxxaxxaa,
AxxbD**x Cx* CC*x Cxx CCx*xbb xxaaxxax*xuxxadj[bb] xxadj[cc] *xmm},
{mmx* a xxadj[a] »x adj[aa] **xbxx C**x CcC*x* C*x*CcC*xbb,
-aax*xa+adj[a] »xadj[aa]l,
aaxxaxxbxrxcrrxcCcrxCxxCcCrxbbxxaaxra*rxuxrxadj[bb] xxadj[cc] x*mm},
{-mmxxax%xadj[a] *xxadj[aa] *xb, —c+Cc**xcC**xcC,
cc x*x bb xx adj[a] »*x adj[aa] ** u xx adj [bb] ** adj [cc] »* mm},
{mm %% a*xadj[a] xx adj[aa] *x b xx Cxx cc xx bb xxadj[a] »xx adj[aa] »x b,
~C+C**xCC*%C, CC*xbbxxadj[a] *xadj[aa] »* u x* adj[bb] »*x adj[cc] ** mm},
{-mm % ax%xadj[a] *xadj[aa] **bxxc, —cc*xc+adj[c] »+xadj[cc],
cc x*x bb xx adj[a] »x adj[aa] ** u xx adj [bb] *x adj [cc] x* mm},
{mm %% a*xadj[a] »x adj[aa] *x b xx Cxx cc xx bbxx adj[a] xx adj[aa] »xbxxcC,
-ccx*xc+adj[c] *xadj[cc],
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] ** adj [cc] »* mm},
{mm % a*xadj[a] »x adj[aa] *xbxxc, ccxxc-adj[c] **adj[cc],
ccxxbbxxadj[a] »xadj[aa] **x b x* C %% CC %% C %% CC »*
bb xx adj[a] ** adj [aa] ** u x*x adj [bb] *x adj[cc] ** mm},
{mmx* a*xadj[a] »x adj[aa] **xb, —c+Ccxxccx*xC, cCxxbbxxadj[a] xxadj[aa] »*
b *% Cx%x CC %% C %% CCxxbbxxadj[a] *xadj[aa] ** u **adj[bb] xx adj[cc] »x mm},
{mm=x%a*xadj[a] **xadj[aa] **xbxxc, —ccxxc+adj[c] *xadj[cc],
ccxxbb xxadj[a] »xadj[aa] **x b ** Cx%* CC %% C %% CC »*
bb xx adj[a] ** adj [aa] »* u x*x adj [bb] *x adj[cc] ** mm},
{mm, —a+ax*xaaxxa, bxxcxxccxxbbxxadj[a] *xx adj[aa] *x b x*x C x*
cc xx bb xx adj[a] **» adj[aa] ** u xx adj [bb] **x adj[cc] »* mm},
{mmx*a, —aaxxa+adj[a] *xadj[aa]l, bxxcxxccxxbbxxadj[a] »xadj[aa] **
bxx Cxxccxxbbxxadj[a] xx adj[aa] *»xuxxadj[bb] x*adj[cc] x*mm},
{-mm, —-a+axxaaxxa, bxxCc*xcCxxbbxxadj[a] *xadj[aa] ** U xx
adj[bb] *x adj[cc] **mm}, {-mmx%xa, —aa*xa+adj[a] »xadj[aa],
b*x Ccxxccxxbbxxadj[a] »xadj[aa] ** uxxadj[bb] *x adj [cc] ** mm},
{cc, —cxxcCxxbbxxaaxxa+cxxadj[c] *»adj[cc] *xadj[c] x* adj[b] »*
adj[a] *xadj[aa] **s, bxxc*xadj[c] **adj[b] »xadj[a] ** adj[aa] *=*
adj[bb] *x adj[cc] **mm}, {-mmxxaxxb, —c*xccxxbbxxaaxxa+
cxxadj[c] xxadj[cc] »xadj[c] »* adj[b] **x adj[a] »*x adj[aa] ** s,
b xx c*xadj[c] **adj[b] »x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** mm},
{cc*xCc*xccxxbb, aa*xxa-adj[a] *xadj[aa],
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bxxcxxadj[c] *xadj[b] *x adj[a] »*x adj[aa] ** adj [bb] »* adj[cc] *» mm},
{-mmxxaxxbxxCcxxccxxbb, aaxxa-adj[a] **adj[aa],
b xx c*xadj[c] **adj[b] »* adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** mm},
{-cc, —-c+cxxccxxC, adj[c] ** adj[b] »» adj[a] ** adj[aa] ** S xx b x*
cxxadj[c] xxadj[b] *x adj[a] »*x adj[aa] ** adj [bb] **x adj[cc] ** mm},
{mmxxa*xb, —~-C+Ccxxccxxc, adj[c] **xadj[b] »x adj[a] »xx adj[aa] xS »*
bxxcxxadj[c] *xadj[b] *xadj[a] »*x adj[aa] ** adj [bb] **x adj[cc] »* mm},
{-ccxxc, —cc*xxc+adj[c] *»adj[cc], adj[c] ** adj[b] **x adj[a] »* adj[aa] *=*
SxxbxxCcxxadj[c] *xadj[b] »xadj[a] *x adj[aa] »* adj [bb] ** adj[cc] x* mm},
{mmxxaxxbx*xxc, —ccxxc+adj[c] x*adj[cc],
adj[c] ** adj[b] **xadj[a] »* adj[aa] ** S*xb xx c xx adj[C] **
adj[b] »x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] x* mm},
{1, mms%axxbxxc-adj[c] #+adj[b] »*adj[a] »* adj [mm],
adj[c] **adj[b] *»adj[a] ** adj[aa] **Sxxbxxcxxadj[c] »xadj[b] *x adj[a] *=*
adj[aa] ** adj[bb] »*x adj[cc] **mm}, {1, -adj[c] ** adj[b] »x adj[a] +
adj[c] »*xadj[b] ** adj[a] *x adj [mm] x* adj [c] ** adj [b] »*x adj[a], adj[aa] *=*
sxxbxxcxxadj[c] »xadj[b] *x adj[a] ** adj[aa] ** adj [bb] ** adj [cc] x* mm},
{-1, cc*xc-adj[c] »xadj[cc], adj[c] *x adj[b] »*x adj[a] ** adj [aa] »=*
S*xbxxCcxxadj[c] *xadj[b] »x adj[a] ** adj[aa] »* adj [bb] ** adj[cc] x* mm},
{1, ccxxc-adj[c] *»adj[cc], ccxxbb xxadj[a] xx adj[aa] *x b xx C »x
adj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj [bb] ** adj [cc] »* mm},
{1, ~cc+ccxxCcxxcC, bbxxadj[a] »» adj[aa] **xb*xcxxadj[c] ==
adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] x* mm},
{1, —cc*xc+adj[c] »xadj[cc], cc*xbbxxadj[a] xxadj[aa] xx b x*x C xx
adj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj [bb] »* adj[cc] ** mm},
{-1, -adj[c] +adj[c] **adj[cc] **»adj[c], adj[b] »*x adj[a] ** adj[aa] **
Sxxbxxcxxadj[c] *xadj[b] »xadj[a] *x adj[aa] »* adj [bb] ** adj[cc] x* mm},
{-1, mMmxxax*xxbxxc-adj[c] xxadj[b] *xadj[a] ** adj [mm],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc] ** mm},
{-1, -adj[c] »* adj[b] *xadj[a] +adj[c] »* adj[b] ** adj[a] ** adj [mm] ==
adj[c] »*xadj[b] **adj[a], adj[aa] »* adj [bb] ** adj[cc] ** mm},
{ccxxadj[v] *xadj[cc], -adj[c] »*adj[b] »xadj[a] +
adj[c] »*xadj[b] ** adj[a] *» adj [mm] ** adj [c] »* adj [b] »* adj[a], 1},
{cc**xadj[v] »xadj[cc] **xadj[c] »x adj[b] **xadj[a],
axx b x%x Cxxmm-adj[mm] xxadj[c] ** adj [b] »+xadj[a]l, 1},
{-ccxxadj[v], cxxcc-adj[cc] »xadj[c], adj[b] **adj[a]l},
{cc, cxxccxxbbxxaax*xa-
adj[v] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj[a] *=* a,
bxxc*xmm}, {ccx*xadj[v] *x adj[cc] *x adj[c] x* adj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a], a*x*b x% C xxmm},
{-ccxxadj[v] **xcxxccxxadj[b], -adj[a] +adj[a] *x adj[aa] ** adj[a], 1},
{-ccxxadj[v] *xcx*xccxxadj[b] xxadj[a], a**aa-adj[aa] »xadj[a], 1},
{-cc, cxxccxxbbxxaaxxa-
adj[v] »*xadj[cc] **x adj[c] »* adj[b] ** adj[a] ** adj[aa] =+ adj [a] ** a, aa},
{ccxxc*xccxxbb, aaxxa-adj[a] »xxadj[aa], aa},
{-cc*xadj[v] »*adj[cc] »xadj[c] *x adj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], axxaa},
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{cc*xadj[v], c*xcc-adj[cc] **xadj[c], adj[b] *» adj[a] ** a x*aa},
{ccx*xCc*xcCxxbb, —aa+aa*xaxxaa, 1},
{ccxxCc*xxcCxxbb, —aaxxa+adj[a] »xadj[aa], aa},
{-1, cc*xc-adj[c] »xadj[cc], ccxxbbxxadj[a] **xadj[aa] ** b x*x c x*mm},
{1, ccxxc-adj[c] **xadj[cc], cc xx bb xx aa},
{-1, —cc+ccxxCcx*xcC, bbxxadj[a] xx adj[aa] *x b xx Cc xxmm},
{-1, —ccxxc+adj[c] *xadj[cc], cc xxbbxxadj[a] *x adj[aa] ** b xx c xxmm},
{1, -cc+ccxxcxxcc, bbxxaa}, {1, ~ccxxc+adj[c] »xadj[cc], cc *xbb xxaa},
{mm, —a+a*xaaxxa, bxxcxxadj[c] *xadj[b] »x adj[a] »xx adj[aa] »x adj [bb] *=*
Cxx cCx*xadj[b] *xadj[a] »+x adj[aa] ** adj[a] ** adj [mm] ** mm}, {mm=xxa,
-aax*xa+adj[a] *xadj[aa]l, bxxcxxadj[c] **xadj[b] »x adj[a] x* adj[aa] »=*
adj[bb] *x c *x cc xx adj[b] ** adj[a] ** adj[aa] ** adj[a] ** adj [mm] %% mm},
{-mm, —a+axxaax*xxa, bxxcxxadj[c] »xadj[b] »x adj[a] ** adj[aa] »*
adj[a] »*x adj[mm] *xmm}, {-mmxxa, -aa**a+adj[a] *xadj[aa],
bxxcxxadj[c] *xadj[b] *x adj[a] »* adj[aa] ** adj[a] »* adj [mm] ** mm},
{1, Mmxxa*xbxxc-adj[c] »xadj[b] *x* adj[a] ** adj [mm],
adj[c] »xadj[b] *» adj[a] ** adj[aa] ** adj [bb] x* c xx cc x*x adj [b] *x adj[a] **
adj[aa] ** adj[a] ** adj [mm] **mm}, {1, -adj[c] ** adj[b] »xadj[a] +
adj[c] »*xadj[b] ** adj[a] *» adj [mm] x* adj [c] ** adj [b] »*x adj[a], adj[aa] *=*
adj[bb] *x c x*x cc xx adj[b] *x adj[a] ** adj[aa] ** adj[a] ** adj [mm] %% mm},
{-1, mMmxxaxxbxxc-adj[c] *xadj[b] *xadj[a] »*adj[mm],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »* adj [mm] %* mm},
{-1, -adj[c] »*xadj[b] ** adj[a] +
adj[c] »*x adj[b] ** adj[a] ** adj [mm] x* adj [c] ** adj [b] »x adj[a],

adj[aa] ** adj[a] *x adj [mm] **mm}, {-1, -mm+mmx%ax*b xxCc*x%*mm, 1}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True}

Theorem 2.2

To prove Theorem 2.2, the computations of Theorem 2.1 can be adopted.

Theorem 2.3

Let A, B, C with Moore-Penrose inverses AT, Ct and let M = AB C. Furthermore, let B be such that
Q=CC'BAT Aexists and let P= AT ABC C'. Then, the following are equivalent:

i) M is Moore-Penrose invertible and M' = Ct B AT;

iv) Q e P{1}, R(A* AP) 2 R(Q"), and R(C C* P*) < R(Q);

v) Mis right *-cancellable, PQ = (P Q)?, R(A* AP) 2 R(Q*), and R(C C* P*) c R(Q);

vi) Q € P{2}, R(A" AP) 2 R(0"), and R(C C* P*) S R(Q);
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= condl = {-m+m**xcc*xbb*xaa*xm, —ccxxbb*xaa+ccxxbbxxaaxsxmxsxccx+bbxxaa,
-mx% cC ** bb xx aa + adj [aa] ** adj [bb] ** adj[cc] »* adj[m],
-cCcxx bb xx aax*m+ adj[m] xx adj[aa] »x adj[bb] ** adj[cc]};
cond4 = {p**xq**p-p, adj[q] -—adj[a] **ax*xp*xVy, Cxxadj[c] **adj[p] —q**u;};
cond5 = {zZ*x*m, px*xQ*xpP*xq-pP*x(q,
adj[q] -adj[a]l **a**p**xV,, Cxxadj[c] *xadj[p] —q**xu};
cond6 = {qxxpxxq-q, adj[q] -adj[a]l **xa**xp*xV,, Cx*xadj[c] »xadj[p] -q**xuU1};

(i) <=>(iv)

(i) => (iv)

- assumptions = {-a+a*xaaxxa, —aa+aa**ax*aa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC**C, —-CC+CC**C*%CC, —CxxCC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], ~a*x*xb*xc+a*xbrxcxrxccxxbbrrxaaxrxaxxbxxc,
-ccxxbbxxaa+ccrxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxcCxxbbxxaa+adj[aa] »x adj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj [cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aax*xa-adj[a] **adj[aa],
-adj[c] +adj[c] **xadj[cc] *xadj[c], —adj[cc] +adj[cc] **xadj[c] *xadj[cc],
cxxcc-adj[cc] *»adj[c], ccx*xc-adj[c] **adj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »=*
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj [b] ** adj[a],
-adj[aa] *x adj [bb] **x adj[cc] + adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb x*x Cc %% cC xxbb xx aa -

adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »*x adj[b] ** adj[a], cC *x bb xx aa x*
axxbxxc-adj[c] xxadj[b] »xadj[a] *x adj[aa] »x adj [bb] ** adj[cc]};

certificate = {{{-1, aa*x*a-adj[a] *xadj[aa], bx*xcCc**xcc},

{adj[a] **adj[aa] ** b x% C ** CC ** C x%x cC ** bb,
aaxxa-adj[a] **adj[aa], bxxcxxcc}, {1, aaxxa-adj[a] »xadj[aa],
bxxCc*xCcCxxC*xCCxxbbxxraaxxaxraaxxaxxb*xxcxxcc},

{adj[a] **adj[aa] *x* b x* C ** CC ** C x%x cC ** bb,
aaxxa-adj[a] **xadj[aa], aaxxaxxb*xcCcxxcc},

{adj[a] **adj[aa] *xbxxCc*x* CcCxx CxxCcCxxbb, —aa+aax*xax*aa,
axxbxxCcxxcc}, {adj[a] *xadj[aa] ** b x%x C x* CC ** C *x CC xx bb,
-aaxxa+adj[a] *xadj[aa]l, aax*xa*xbxxcxxcc},

{-adj[a] *»adj[aa] **b*xcxxccxxC, —cCxxbbxxaa*xaxxbxxcC+

adj[c] »*x adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc], cc},
{aax**axxb*xc, —ccxxbbxxaaxrxaxxbxrxc+
adj[c] »*xadj[b] ** adj[a] »* adj [aa] ** adj [bb] »% adj[cc], cc},

{1, aa*x*a-adj[a] *»adj[aa]l, bx*xcx*cc},

{-adj[a] *» adj[aa] **xb*x Cxx cCxxC*x*CcC*xxbb, aaxxa-adj[a] *xadj[aa],
bxxcxxcc}, {adj[a] *»adj[aa] **xb xxCc, cc*xc-adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] *x cc},
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{adj[a] **adj[aa] *xb, —c+Ccx*x*xcC*xC,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] **x adj[cc] *x cc},

{adj[a] ** adj[aa] *xbxxCc, —ccx*xc+adj[c] »xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] **x cc},

{aa, —a*xbxxc+axxbxxcxxccrxbbxxaaxraxrxbxxc, cc},

{-1, aa*xa-adj[a] »xadj[aa],

b xxc*xadj[c] **adj[b] »xadj[a] ** adj [aa] ** adj [bb] *x adj[cc] *xcc}},
{{-adj[a] »* adj[aa] ** adj[bb], c xx cc - adj[cc] »*xadj[c], 1},

{adj[a] **a*x b *x Cxx cC xx bb *x aa xx adj[aa] »x adj [bb],
cxxcc-adj[cc] »xadj[c], 1},

{adj[a] ** adj[aa] ** adj[bb], c *xcc-adj[cc] **adj[c], 1},

{-adj[a] ** @axxb x*x Cc xx cC *x bb xx aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], 1}, {-1, —adj[a] +adj[a] »*x adj[aa] *xadj[a],
axxbxx CxxCcCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*xadj[c]},

{-adj[a], a**aa-adj[aa] **adj[a],
axxbxx CxxCcC*xbbxxaaxxadj[aa] »x adj[bb] *xadj[cc] **adj[c]},

{-adj[a], -adj[aa] ** adj [bb] ** adj[cc] + adj[aa] ** adj [bb] *x adj [cc] *=*

adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc], adj[c]},

{adj[a]l, —a*xbxx Ccxxcc*xbbxxaa+adj[aa] *»x adj[bb] x* adj[cc] »*

adj[c] »*xadj[b] **xadj[a], adj[aa] »* adj[bb] *x adj[cc] **adj[c]}},
{{1, —c+cxxccxxcC, adj[c] *x adj[b] ** adj[a] »*x adj[aa]l},

{c, —ccxxc+adj[c] »xadj[cc], adj[c] ** adj[b] »*x adj[a] ** adj[aa]},

{-c*xccxxbb, aa*xxa-adj[a] *xadj[aa]l,
b*xcxxadj[c] xxadj[b] **adj[a] »x adj[aa]l},

{c, —ccxxbbxxaaxxaxxbxxc+adj[c] xxadj[b] *xadj[a] »*x adj[aa] **

adj[bb] *x adj[cc], adj[c] »*x adj[b] ** adj[a] ** adj[aal}, {C ** cC % bb,
aaxxa-adj[a] **xadj[aa], bxxcxxadj[c] **xadj[b] »xadj[a] *x adj[aa]l},

{c*xadj[c] **adj[b] »» adj[a] ** adj[aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj[aa]l},

{-c*xadj[c] »xadj[b] *xadj[a], —axxb xxCc*x*xcc*xbbxxaa+

adj[aa] ** adj [bb] *x adj[cc] *x adj[c] »+ adj [b] **x adj[a], adj[aa]l},
{c*xadj[c] **adj[b] **adj[a], —a*x*bxxCc*xxcc*xbbx*xaa+
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] »» adj [b] »*x adj[a], adj[aa]l},

{-c*xadj[c] »xadj[b] *xadj[a] *x adj[aa] =% adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*xadj[a] *+ adj[aa]},

{-c, -—adj[c] »*x adj[b] *xadj[a] +adj[c] »*x adj[b] ** adj[a] ** adj[aa] ==

adj[bb] *x adj[cc] »*x adj[c] ** adj [b] *x adj[a], adj[aal}}};

n-= CheckCertificates[certificate, cond4, assumptions]

ouf-= {True, True, True}

(iv) => (i)

in-]= assumptions = {-a+ax*xaaxxa, —aa+aaxxa**aa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC*x%C, —-CC+CC**C*x%CC, —CxxCC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »* adj[c] -
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adj[a] **a**aa**xa*xbx*Cx*xCC**V, —CxxCCxxbb*xaaxxaxxu+

cxxadj[c] »xadj[cc] *»xadj[c] »*x adj[b] ** adj[a] »* adj[aa],
—2a**a**b**xC*xCC+aa**A*x b **x Cx*x CC** C*x CCx%x bb *x aa »*

axxaaxxa*xxbxxcxxcc, —adj[a] +adj[a] »x adj[aa] ** adj[a],

-adj[aa] +adj[aa] *»x adj[a] ** adj[aa], a ** aa - adj[aa] ** adj[a],
aaxxa-adj[a] **adj[aa], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], c*xcc-adj[cc] **adj[c],
ccxxc-adj[c] **xadj[cc], cxxccxxbbxxaaxxa-

adj[v] »*xadj[cc] *xadj[c] »*x adj[b] ** adj [a] ** adj[aa] ** adj[a] *=* a,

-adj[u] ** adj[a] »* adj[aa] »* adj [bb] ** adj[cc] **adj[c] +aa*x*xaxxb xx
cxxCcCxxCx*xxadj[c], —adj[cc] **xadj[c] »*xadj[b] **adj[a] ** adj[aa] +

adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj[a] ** adj [aa] »=*
adj[bb] ** adj[cc] **adj[c] »* adj[cc] »* adj[c] ** adj[b] ** adj[a] »+ adj[aa]};

certificate = {{{ax*xbxxcxxcc*xbb, aaxxa-adj[a] *xxadj[aa], bxxcC},

{a*xbxxc, ccxxc-adj[c] »xadj[cc], 1},

{-a*xxbxxCcxxccxxbbxxadj[a] xxadj[aa] »xbxxcC,
ccxxc-adj[c] *xadj[cc]l, 1}, {a, —aa*xa*xxbx*xC*xcCC+

aa*xaxxbxxcrrxccrrxcxrccxrxbbxrxaaxrxaxraaxraxxbrrxcxxcc, c},

{a, aaxxa-adj[a] *xadj[aa], bxxcxxcc*xC},

{-a*xadj[a] »*adj[aa] **x b *x Cxx CC*x* C** CcC*xxbb,
aaxxa-adj[a] *xadj[aa]l, bxxcxxccxxCc}, {-a, aa**a-adj[a] »xadj[aa],
bxxc*xccrxC*xCcCxxbbxxaarrxaxraa*xrxaxxbrxcxrxccxxc},

{-a*xadj[a] »*adj[aa] **x b *x Cx%x CcC*x* C**CcC*xxbb,
aaxxa-adj[a] *xadj[aa], aaxxa*x*xb*xCcxxccxxcC},

{-ax*x*adj[a] **adj[aa] **b xx Cx*CCx* Cx*xCCxxbb, —aa+aaxxax*xaa,
axxbxxCcxxcCcxxC}, {-a*xxadj[a] »xadj[aa] *xb*xCxxCcC*x*xC**xcCCxxbb,
-aax*xa+adj[a] *xxadj[aa], aax*xax*xxbxxCc*xxcCcxxcC},

{-a*xadj[a] »xadj[aa] **xb*xc, ccxxc-adj[c] **xadj[cc],
ccxxbb xxadj[a] »xadj[aa] **xbxxCcxxccxxcC}, {-ax*xadj[a] *xadj[aa] xxb,
-C+C**xCC*x%C, CC*xbbxxadj[a] *xxadj[aa] »*xbxxCcxxccxxcC},

{-axxadj[a] »xadj[aa] **»bxxc, —cc*x*xc+adj[c] »xadj[cc],
ccxx bb xx adj[a] ** adj[aa] **xbxxCc*xcc*xC},

{-1, —a+a*xaax*xa, bxxcxxcCcxxbbxxadj[a] *xadj[aa] *xxbxxCc*xcCcxxcC},

{-a, —aaxxa+adj[a] *xxadj[aa]l, b*xcxxccxxbbx*xadj[a] »*

adj[aa] **xb*xc*xccxxc}, {1, —a+a*xaaxxa, bxxCxxCC*xC},

{a, —aa*xa+adj[a] »xadj[aa]l, bxxc*xccxxc}, {a**xb, —-c+cxrxccxxc, 1},

{-axxbxxcxxccxxbbxxadj[a] »xadj[aa] *xb, —c+Ccxxccx*xcC, 1},

{axxbxxc, —ccxxc+adj[c] **adj[cc], 1},

{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] x*xbxxcC,

-ccxxc+adj[c] *xadj[cc], 1}},
{{cc*xbb, aaxxa-adj[a] *xxadj[aa], b*x Ccxxccxxbbxxaa},

{-ccxxadj[v] *xcx*xccxxadj[b] xxadj[a], a**aa-adj[aa] »xadj[a], 1},

{ccxxbbxxaaxxaxxbxxadj[v] *xcx*xccxxadj[b] »x+xadj[a],
axxaa-adj[aa] *xadj[a], 1},

{ccx*xadj[v], -adj[cc] **xadj[c] »*x adj[b] »x adj[a] ** adj[aa] +

adj[cc] **xadj[c] »* adj[b] *x adj[a] ** adj [aa] ** adj[a] ** adj [aa] *=*
adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »=*
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adj[a] »x adj[aa]l, adj[a]}, {-ccxxbbxxaaxxax*xb=xxadj[v],
-adj[cc] **xadj[c] »xadj[b] *x adj[a] ** adj[aa] + adj[cc] ** adj[c] »=*
adj[b] »x adj[a] »*x adj[aa] **x adj[a] ** adj[aa] ** adj [bb] ** adj[cc] *=*
adj[c] **xadj[cc] *xadj[c] »* adj[b] ** adj[a] »*x adj[aa]l, adj[al},
{-ccxxadj[v], cxxcc-adj[cc] »xadj[c], adj[b] **adj[a] *x adj[aa] ** adj[a]l},
{ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] »x adj[a] »*x adj[aa] **xadj[a]},
{cc*xadj[Vv] ** C xx cC *x adj [b] »*x adj[a] ** adj[aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] »x adj[al},
{-ccxxbbxxaaxxaxxbxxadj[Vv] **x C*xccxxadj[b] xxadj[a] »»xadj[aa] *=*
adj[bb], c**cc-adj[cc] »xadj[c], adj[b] ** adj[a] »* adj[aa] **adj[a]},
{-ccxxadj[v] **adj[cc] »*xadj[c] »*adj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], adj[aa] ** adj [bb] »*x adj[cc] »*
adj[c] »*adj[cc] »xadj[c] ** adj [b] »* adj[a] ** adj [aa] *x adj[a]},
{ccxxbbxxaaxxaxxbxxadj[v] »xadj[cc] *xadj[c] »%adj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], adj[aa] ** adj [bb] x*x adj[cc] »*
adj[c] *»*adj[cc] *»xadj[c] **x adj[b] »* adj[a] ** adj [aa] *x adj[a]},
{cc*xadj[v], cxxcc-adj[cc] **xadj[c], adj[b] »* adj[a] =+ adj[aa] »* adj [bb] *x*
adj[cc] *xadj[c] **xadj[cc] *xadj[c] *»x adj [b] »*x adj[a] ** adj [aa] »* adj[a]l},
{-ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] »xadj[c],
adj[b] »x adj[a] **x adj[aa] ** adj [bb] *x adj[cc] **x adj[c] *=*
adj[cc] *xadj[c] ** adj [b] »%x adj[a] ** adj [aa] »*x adj[al},

{-ccxxadj[v] ** c*xxccxxadj[b] »x adj[a] ** adj[aa] »* adj [bb], -adj[cc] +
adj[cc] »*xadj[c] **adj[cc], adj[c] *+adj[b] »x adj[a] »* adj[aa] ** adj[a]l},
{ccxxbbxxaaxxaxxbxxadj[v] *x cx*xccxxadj[b] »xxadj[a] ** adj[aa] »+ adj[bb],

-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj[a]},
{-ccxxadj[Vv] *xxcx*xcCxxadj[b] xxadj[a] *+ adj[aa] »* ad]j [bb] »*
cxxccxxadj[b], -adj[a] +adj[a] *x* adj[aa] »*x adj[a]l, 1},
{ccxxbbxxaaxxaxxbxxadj[v] »x cx*x cc xxadj[b] »x adj[a] x* adj[aa] »=*
adj[bb] ** c xx cc *x adj[b], -adj[a] + adj[a] »* adj[aa] ** adj[a], 1},
{ccxxadj[Vv] **x cxx cc xxadj[b], -adj[a] + adj[a] ** adj[aa] »*x adj[a],
adj[aa] ** adj [bb] »%x c xx cc *» adj [b] »*x adj[a]l},
{cc*x*xadj[Vv] **x Ccxx cCc x* adj [b] *x adj[a], a »*x aa - adj[aa] *xadj[a],
adj[aa] *x adj[bb] *x c x* cc xx adj[b] »*xadj[a]}, {cC, Cx*CcCxxbbxxaaxxa-
adj[v] »*xadj[cc] **xadj[c] »*x adj [b] ** adj[a] ** adj[aa] =+ adj[a] ** a,
aa x* adj[aa] »x adj [bb] ** c *x cc »x adj [b] ** adj[a]},
{-ccxxCcxxcc*xxbb, aaxxa-adj[a] »x*xadj[aa],
aa xx adj[aa] *x adj [bb] *x c x*x cc xx adj [b] »xadj[a]l},
{cc*xadj[v] *xadj[cc] **adj[c] »»adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
axx aax*adj[aa] »x adj[bb] ** c *x cc »x adj [b] ** adj[a]l},
{-ccxxadj[v], cxxcc-adj[cc] *»xadj[c], adj[b] *x adj[a] ** a xx aa x*
adj[aa] ** adj [bb] ** c xx cc *x adj [b] ** adj[a]l}, {-cC**C*x*xCcC*xbb,
-aa+aax**ax*xaa, adj[aa] x*x adj[bb] ** c xx cc *x adj [b] *xadj[a]l},
{-ccxxCcxxcc*xxbb, —aaxxa+adj[a] x+adj[aa],
aa xx adj[aa] *x adj [bb] *x c x*x cc xx adj [b] *xadj[a]l},
{-cc, cxxccxxbbxxaaxxa-adj[v] »xadj[cc] *xadj[c] »xadj[b] *xadj[a] »*
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adj[aa] *x adj[a] *xa, aa}, {cCxxbbxxaaxxa*xb, cxxccxxbbxxaaxxa-
adj[v] »*x adj[cc] *xadj[c] »*x adj[b] ** adj[a] *» adj[aa] ** adj [a] *x a, aa},

{ccxxCc*xcCxxbb, aa*xxa-adj[a] **xadj[aa], aa},

{-ccxxbbxxaaxxaxxbxxCcxxccxxbb, aaxxa-adj[a] *+adj[aa], aa},

{-ccxxadj[v] **adj[cc] »xadj[c] »*adj[b],

-adj[a] +adj[a] *x adj[aa] »x adj[a], axxaa},

{ccxxbbxxaaxxaxxbxxadj[v] »xxadj[cc] *xadj[c] »%adj[b],

-adj[a] +adj[a] ** adj[aa] »* adj[a], a xxaa},

{ccxxadj[v], c*xcc-adj[cc] **xadj[c], adj[b] »x adj[a] ** a *x* aa},

{-ccxxbbx*xaaxxaxxbxxadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] ** adj[a] **a*xaa}, {cC*xCxxcCx*xbb, —aa+aaxxaxxaa, 1},

{-cc*xbb*xaaxxa*xbxxcxxccxxbb, —aa+aaxxax*xaa, 1},

{cc*xC*xcCxxbb, —aaxxa+adj[a] xxadj[aa], aa},

{-ccx*xbbx*xaaxxaxxbxxcxxccxxbb, —aaxxa+adj[a] »xadj[aa], aa},

{-1, cc*xc-adj[c] »*xadj[cc],
cc x* bb *x aa xx adj [aa] *x adj [bb] ** c **x cc xx adj [b] ** adj[a]l},

{1, ccx*c-adj[c] **xadj[cc], cc*xbb*xaa}, {-1, —cC+CC*x*xC#*xcCC,
bb xx aa ** adj [aa] »* adj [bb] ** c *x cc »xx adj [b] ** adj[a]},

{-1, -ccxxc+adj[c] **adj[cc],
cc x*x bb *x aa »x adj[aa] »x adj [bb] ** c x*x cc xx adj [b] **x adj[a]l},

{1, -cc+cc*xCx*xcC, bbxxaa}, {1, ~ccxxc+adj[c] *xadj[cc], cc xxbb xxaa},

{-ccxxbb xxaaxxadj[aa]l, adj[a] ** adj [aa] »* adj [bb] ** adj[cc] =% adj[c] -

adj[a] »*ax*aaxxaxxbxxCxxcc**xVv, adj[b] *xadj[a]l},

{ccxxbbxxaaxxaxxbxxadj[v] xxcxxcc*xadj[b],
adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] -

adj[a] **ax*xaa*xa*xbxxCcxxcc*xVv, adj[b] *xadj[a]l},

{-ccxxbb xxaaxxadj[aa] *x adj[a] »x adj[aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c], adj[b] *xadj[a]},

{ccxxbbxxaaxxaxxbxxadj[v] *xcx*xccxxadj[b] »xadj[a] *x adj[aa] »% adj[bb],
cxxcc-adj[cc] *xadj[c], adj[b] **adj[a]l},

{-ccxxbbxxaaxxadj[aa] xxadj[a] *xa, aaxxa-adj[a] »*xadj[aa],
bx*xcCcxxccxxVvxxadj[b] xxadj[al}, {cCrxbbxxaaxxaxxbxxcxxccx*xbb,
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc**xVxxadj[b] »xxadj[a]l},

{ccxxbbxxaaxxaxxbxxadj[Vv] »x c xx cc *x adj [b] »x adj[a] *x* a,
aa*xa-adj[a] *xadj[aa]l, bxxc*xxcc*xxVvxxadj[b] xxadj[a]},

{-ccxxbbxxaaxxaxxadj[a] *x*xadj[aa] ** b x%x C x* CC** C*x cC % bb,
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc*xVxxadj[b] »xadj[a]l},

{-ccxxbbxxaaxxadj[aa] xxadj[a], ~a+a*xaaxxa,
bx*xcCcxxccx*xVvxxadj[b] *xxadj[a]l},

{ccxxbbxxaaxxaxxbxxadj[v] »xcxxcc*xadj[b] xxadj[a]l, —a+ax*x*xaaxxa,
b*xcxxccxxVvxxadj[b] xxadj[al}, {-ccxxbbxxaaxxadj[aa] *xadj[a] »xa,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[b] »xadj[a]l},

{ccxxbbxxaaxxaxxbxxadj[Vv] »x cxxcc*xxadj[b] xxadj[a] x*a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xV*xadj[b] »xxadj[al},

{-ccxxbbxxaaxxaxxb, cxxccxxbbx*xaaxxa-adj[v] *xadj[cc] »xadj[c] ==

adj[b] *xadj[a] *x adj[aa] *xadj[a] **xa, bxx CxxcCx*xVvxxadj[b] xxadj[a]},

{-ccxxbbxxaaxxaxxbxxadj[v] *xadj[cc] »*xadj[c] =% adj[b],
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-adj[a] +adj[a] *xadj[aa] »xadj[a], a*x*b xxC*xcCxxVxxadj[b] *xadj[a]},
{ccxxbbxxaaxxaxxb*xadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*x*V*xadj[b] xxadj[a]l},
{ccxxbbxxaaxxa, —aaxxa*xb*xrxCx*xCcC+raarxa*xbx*xCxxCCx*xC*x*
ccxxbbxxaaxxaxxaaxxaxxbxxCcxxcc, vxxadj[b] »xxadj[al},
{-ccx*xbbx*xaaxxa, aaxxa-adj[a] **adj[aa]l, bx*x C**x CC**x C** CC **
bbxxaax*xaxxaaxxaxxb*xCcxxccxxVvxxadj[b] xxadj[a]},
{-ccxxbbxxaaxxaxxadj[a] *x*xadj[aa] **x b x%x Cx* CC** C*x cC % bb,
aaxxa-adj[a] *xadj[aa], aax*xax*xxbxxCc*xcCxxVxxadj[b] *xxadj[a]},
{-ccxxbbx*xaaxxax*xxadj[a] »xadj[aa] x*xb *xCc*x*x CcC*x*x Cx*xCCxxbb,
-aa+aa**a*xaa, a*xbxxCxxCcCxxVaxrxadj[b] »xxadj[a]l},
{-ccxxbbxxaaxxaxxadj[a] x*xadj[aa] *x b x*x C x* CC ** C*x CC x* bb,
-aax*xa+adj[a] *xadj[aa], aa**a*xb*xCcxxccxxVvxxadj[b] »xadj[a]l},
{-cc*xbbx*xaaxxaxxadj[a] »xadj[aa] »*xb*xc, ccxxc-adj[c] »xadj[cc],
ccxx bb xxadj[a] »x adj[aa] **xbxx cxxcc*x* Vv *xadj[b] »xadj[al},
{-ccxxbbxxaax*xaxxadj[a] *xxadj[aa] xxb, —c+cCcxxccx*xxcC,
ccxx bb xx adj[a] ** adj[aa] **xbxxCc*x cCc*x Vv xxadj[b] xxadj[a]l},
{-ccxxbbxxaaxxaxxadj[a] xxadj[aa] **bxxc, —cc*xc+adj[c] »xadj[cc],
ccxx bb xxadj[a] »x adj[aa] **xbxx Ccxx cc*x* Vv xxadj[b] »xadj[al},
{-ccxxbbxxaa, —-a+a*xaaxxa, bxxCcxxcCxxbbxxadj[a] *xadj[aa] xx b x*xC %%
ccxxVxxadj[b] xxadj[a]}, {-ccxxbbxxaaxxa, —aax*xa+adj[a] »xadj[aa],
bx*xcxxccxxbbxxadj[a] xxadj[aa] **bxxCcxxccx*xVv*xadj[b] »xxadj[a]l},
{cc *xbb xx aa, ax*xaa-adj[aa] *xadj[a]l, axxbxxcxxccxxVvxxadj[b] xxadj[a]l},
{cc xx bb xx aa, -adj[aa] + adj[aa] ** adj [a] »* adj [aa],
adj [bb] ** c *x cc xx adj [b] *x adj[a]l},
{-ccxxbb, aaxxa-adj[a] *»adj[aa]l, bxxcx*xcc*xbbxxaa}},

{{-adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], adj[b] *xadj[a]l},
{-ax*bxxadj[v] **x cxxccxxadj[b] xxadj[a], a*xaa-adj[aa] x*adj[a], 1},
{axxbxxadj[v], -adj[cc] **xadj[c] **x adj[b] **x adj[a] ** adj[aa] + adj[cc] *=*

adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj[a] »* adj[aa] ** adj [bb] »*
adj[cc] *xadj[c] **adj[cc] »*xadj[c] »* adj[b] »+ adj[a] ** adj[aa], adj[a]l},
{-ax*bxxadj[v], cxxcc-adj[cc] **xadj[c], adj[b] »xadj[a] »*x adj[aa] »*
adj[al}, {a*x*bxxadj[Vv] *» cxx cc xxadj[b] »x adj[a] »* adj[aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj [aa] »*x adj[al},
{-ax*bxxadj[v] **xadj[cc] **xadj[c] »*adj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a], adj[aa] ** adj [bb] *x adj[cc] **x adj[c] **
adj[cc] *xadj[c] *x adj[b] »*x adj[a] ** adj[aa] »* adj[al}, {a*xb=xxadj[Vv],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] **xadj[c] »*adj[cc] »xadj[c] *x adj[b] »* adj[a] »x adj[aa] **x adj[a]},
{-axxbxxadj[v] *x cxxccxxadj[b] »xadj[a] *x adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj[a]},
{-ax*bxxadj[v] ** Cxxccx*xadj[b] »xadj[a] ** adj[aa] ** adj [bb] %%
cxxccxxadj[b], -adj[a] +adj[a] =+ adj[aa] »x adj[a]l, 1},
{-a*xb, cxxccxxbbxxaaxxa-adj[v] »xadj[cc] *xadj[c] »=*
adj[b] »x adj[a] **x adj[aa] **x adj[a] ** a, aa},
{ax*xbxxcxxccxxbb, aaxxa-adj[a] *xadj[aa], aa},
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{-a*xbxxadj[v] »xadj[cc] **xadj[c] »%adj[b],
-adj[a] +adj[a] **x adj[aa] *x adj[a], a xx aa},

{axxb*+adj[v], c*x*xcc-adj[cc] **xadj[c], adj[b] *+ adj[a] *+ a *x* aa},

{a*x*b*xxcxxccxxbb, —aa+aaxxaxrxaa, 1},

{axxbx*xCcxxccxxbb, -aax+a+adj[a] xxadj[aa], aa},

{adj[aa], adj[a] =+ adj[aa] ** adj [bb] »* adj[cc] »* adj[c] -

adj[a] **ax*xaaxxaxxbxxCcxxcc*xVv, adj[b] *xadj[a]},
{-axxbxxadj[v] **cxxccxxadj[b], adj[a] »* adj[aa] »* adj [bb] %=
adj[cc] **xadj[c] -adj[a] **ax*aa**a*xbxxCxxcCcx*xV,
adj[b] *xadj[a]l}, {adj[aa] ** adj[a] *x adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] **adj[a]l},

{-axxbxxadj[v] **x cxxccxxadj[b] »x adj[a] ** adj [aa] »% adj [bb],
cxxcc-adj[cc] *xxadj[c], adj[b] *xadj[a]l},

{adj[aa] »xadj[a] *xa, aa*xa-adj[a] »x adj[aa],
b*xcxxccxxvxxadj[b] xxadj[al}, {-a*xbxxcCx%xccx*xbb,
aaxxa-adj[a] **xadj[aa]l, bxxcx*xcc*xVxxadj[b] »xadj[a]l},

{-a*xbxxadj[v] ** cx* cc*xadj[b] »+x adj[a] **a,
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc*xVxxadj[b] xxadj[a]l},

{axxadj[a] *»adj[aa] *xb *x C*x CcCx*x Cx*xCC*xbb,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xV*xxadj[b] xxadj[a]l},

{adj[aa] **xadj[a], —a+a*xaa*xa, bxxCxxcc*xxVxxadj[b] *xadj[a]},

{-axxbxxadj[v] **cxxccxxadj[b] xxadj[a], —a+a*xaaxxa,
bx*xcxxccxxVvxxadj[b] xxadj[a]l}, {adj[aa] »x adj[a] = a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xxVv*xadj[b] »xadj[a]l},

{-axxbxxadj[v] **x cxxccxxadj[b] »xxadj[a] **a,

-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xV*xadj[b] »xadj[al},

{a*xxb, cxxccxxbbxxaaxxa-adj[v] *»adj[cc] *xadj[c] »x adj[b] »=

adj[a] »x adj[aa] **xadj[a] **a, bxxcxxcc*xx Vv xxadj[b] »xxadj[a]},

{axxbxxadj[v] *xadj[cc] **adj[c] »*xadj[b],

-adj[a] +adj[a] *xadj[aa] »xadj[a], a*x*bxxC*xcCxxV xxadj[b] *xadj[a]},

{-a*xbxxadj[v], cxxcc-adj[cc] »xadj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*x*V*xadj[b] xxadj[al},

{-a, —aa*x*axxb*xCx*xCC+aa*x*a*xb **Cx* CCx* C*%x CCx%xbb »«

aaxxa*xaaxxaxxbxxCxxCcC, Vxxadj[b] xxadj[al},

{a, aax*a-adj[a] *x*adj[aa], b*x* Cx*x CCx*x C*x CC *x bb xx aa »*

axxaaxxaxxbxxCcxrxccxxvxxadj[b] xxadj[a]},

{ax*xadj[a] *xadj[aa] **b xxC**x CcCxx Cx*xCcC*xbb, aaxxa-adj[a] »x+adj[aa],
aaxxaxxbxxCxxccxxVvxxadj[b] »xxadj[a]l},

{axxadj[a] *xadj[aa] **xb xx Cc*xcCcx*xCx*xcC*xbb,

-aa+aa**a*xaa, ax*xbxxCxxCcCxxVaxrxadj[b] »xxadj[a]l},

{a*xadj[a] *»adj[aa] *xb x*x C*x CCx*x Cx*xCcC*xxbb,

-aaxxa+adj[a] *xadj[aa], aa**xa*xxb*xCcxxccxxVvxxadj[b] »xadj[a]l},

{axxadj[a] *xadj[aa] **xb*xxc, ccxxc-adj[c] »*xadj[cc],
ccxx bb xxadj[a] »x adj[aa] **xbxx Ccxxcc*x* Vv xxadj[b] »xadj[al},

{ax*xadj[a] *»adj[aa] *xxb, —c+Cc**xcCcxxC,
ccxx bb xx adj[a] ** adj[aa] *x*xbxxCc*x cCc*x Vv xxadj[b] »xadj[a]l},

{ax*xadj[a] *xadj[aa] **xbxxc, —ccxxc+adj[c] x*adj[cc],

| 43
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ccxx bb xxadj[a] »x adj[aa] **xbxx cxxcc*x* Vv xxadj[b] »xadj[al},
{1, -a+ax*xaa*xa, bxxcxxccxxbbxrxadj[a] xxadj[aa] *xb xxC xx
cc**V**adj[b] x+xadj[a]}, {a, —aa*x+xa+adj[a] »xadj[aa],
bx*xcxxccxxbbxxadj[a] xxadj[aa] **bxxCcxxccxxVv*xadj[b] »xxadj[al},
{-1, a**aa-adj[aa] *xadj[a]l, a**bxxcxxccx*xVvxxadj[b] »x»adj[al}, {-1,
-adj[aa] + adj[aa] *+xadj[a] **adj[aa], adj[bb] ** c *x cc *x adj [b] *+ adj[a]}},
{{-ccxxbb, aaxxa-adj[a] *»adj[aa], bxxcC},
{-ccxxbbxxadj[u] *xadj[a] ** @a**xb x* C ** cC »x bb xx aa »x adj [aa] ** adj [bb],
-adj[cc] +adj[cc] »xadj[c] »*xadj[cc], 1},
{cc x*x bb xx adj [u] *x adj [a] ** adj [aa] ** adj [bb],
cxxcc-adj[cc] *»adj[c], adj[cc]l},
{-ccxxbbxxadj[u] *x adj[a] »*x adj[aa] ** adj[a] »* adj[aa] ** adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[ccl},
{-ccxxbbxxadj[u] *xadj[a] ** @a*x*xb x* C ** cC »x bb xx aa »x adj [aa] =+ adj [bb],
cxxcc-adj[cc] *»adj[c], adj[ccl},
{cc*xbb xxadj[u] *xadj[a] *x axxb xxadj[V] ** C **x cCxx adj[b] %=
adj[a] »*x adj[aa] **x adj[bb], c xx cc -adj[cc] »xadj[c], adj[cc]},
{-cc*xbbxxadj[u] *xadj[a] »» adj[aa], adj[a] »* adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] -adj[a] **ax*aa**xa*xb*xcxxccx*xv, adj[cc]},
{cc xx bb xx adj[u] ** adj[a] ** axx b xxadj[Vv] ** c *x cCc xx adj[b],
adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] -
adj[a] **ax*xaa*xaxxbxxCcxxcc*xxVv, adj[cc]},
{-ccxxbbxxadj[u] *» adj[a] »*x adj[aa] *x adj[a] »x a,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xVvxxadj[cc]l},
{cc *xbb xx adj[u] **xadj[a] **x @axxb x%x Cc*x*x cc*xbb,
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc*xVvxxadj[cc]l},
{ccxxbb xxadj[u] *xxadj[a] *x axxb xxadj[V] *x c*x cCxxadj[b] *xadj[a] *xa,
aaxxa-adj[a] *xadj[aa]l, bxxc*xxcc*xxVvx*xadj[cc]},
{-ccxxbbxxadj[u] *xadj[a] ** axxadj[a] **adj[aa] *x* b xx C** CC*x C »x cC x* bb,
aax*xa-adj[a] **xadj[aa]l, bxxcx*xcc*xVvaxxadj[ccl},
{-ccxxbbxxadj[u] *x adj[a] »*x adj[aa] *x adj[a],
-a+axxaa*xa, bxxCcxxcCcxxVxxadj[ccl},
{cc *x bb xx adj[u] ** adj[a] ** a*x b xxadj[V] **x Cc**x ccxxadj[b] x*x adj[a],
-a+axxaa*xa, bxxC*xCcCxxVxxadj[cc]},
{-cc*xbb*xadj[u] ** adj[a] »x adj[aa] »*x adj[a] *x a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xxVvxxadj[ccl},
{cc*xbb xxadj[u] **xadj[a] **» axxb xxadj[Vv] ** C *x cC xx adj[b] *x adj[a] ** a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[ccl},
{-ccxxbbxxadj[u] *xadj[a] x*axxb,
CxxCCxxbbxxaaxxa-adj[v] *xadj[cc] »xadj[c] *xadj[b] »*
adj[a] »*x adj[aa] *»adj[a] **a, bxxcxxcc*xVxxadj[ccl},
{-ccxxbbxxadj[u] *» adj[a] **axxb xxadj[v] *x adj[cc] **adj[c] »xadj[b],
-adj[a] +adj[a] **x adj[aa] *xadj[a], a*xxbx*xC*xcCx*xV*xadj[cc]},
{cc *xbb xx adj[u] **adj[a] **» axxb xxadj[v], c*xxcc-adj[cc] »%adj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*x*xVv*xadj[cc]l},
{ccxxbb xxadj[u] *»adj[a] ** axxb xxadj[v] ** cxxccxxadj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
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{cc *xbb xx adj[u] **adj[a] ** a*x b xxadj[Vv] *x c**x ccxxadj[b] x*xadj[a],
axxaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] ** c xx cc x* adj [cc]},
{ccxxbb xxadj[u] *x»adj[a] **axxb, CxxcCxxbbxxaaxxa-
adj[v] »*xadj[cc] **xadj[c] »* adj[b] ** adj[a] ** adj[aa] =+ adj[a] ** a,
aa x* adj[aa] »x adj[bb] ** c *x cc xx adj[cc]},
{-ccxxbbxxadj[u] *x adj[a] *x* @axxb xx C x* cC xx bb,
aax*xa-adj[a] *+adj[aa], aax*xadj[aa] *x adj[bb] ** c *x ccxxadj[cc]},
{cc *x bb xx adj[u] ** adj[a] ** a*x b xxadj[v] ** adj[cc] »*x adj[c] x*adj[b],
-adj[a] +adj[a] ** adj [aa] »x adj[a],
a**aax*adj[aa] x* adj[bb] ** c xx cc xxadj[cc]},
{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[v], c**xcc-adj[cc] x*adj[c],
adj[b] **x adj[a] ** a *x aa »*x adj [aa] *x adj [bb] ** c *x cc »x adj[cc]},
{-ccxxbbxxadj[u] *x adj[a] ** @axxb xx C % cC xx bb,
-aa+aax*xax*xaa, adj[aa] **x adj[bb] ** c »x cc *x adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] ** @a*x*xb x* C ** cC »x bb,
-aax*xa+adj[a] *xadj[aa], aa x* adj[aa] »x adj [bb] ** c *» cc »x adj[cc]},
{ccxxbbxxadj[u] x»adj[a] *x*xa, —aa**a*xxbrxCxxcC+aarxa*+bxx
Cxx*CC**C*xCCxxbbxxaaxxaxxaaxxaxxbxxcxxcc, vaxadj[cc]l},
{-ccxxbbxxadj[u] *xadj[a] »xa, aa**xa-adj[a] **adj[aa],
b*xCxxCcCxxCx*xCCxxbbxxaa*xarxaaxxa*xxbxxcxxccxxvxxadj[cc]},
{-cc*xbbx*xadj[u] *xxadj[a] **a*xadj[a] **xadj[aa] **b *xx C** CC*x C x* cC x* bb,
aaxxa-adj[a] **xadj[aa], aa**xaxxbxxCc*xcCxxVxxadj[cc]},
{-ccxxbbxxadj[u] *xadj[a] »x ax*xadj[a] ** adj[aa] *x b xx C % CC *x C xx cC x* bb,
-aa+aa**xa*xaa, a*xbxxCxxcC*xxVxrxadj[ccl},
{-cc*xbbx*xadj[u] *xxadj[a] **a*xadj[a] **adj[aa] **b xx C** CC*x Cx* cC x* bb,
-aaxxa+adj[a] *xadj[aa]l, aa**a*xbxxcxxccx*xvxxadj[cc]l},
{-ccxxbbxxadj[u] *»adj[a] »* a*xxadj[a] *xadj[aa] *xb*x*xCc, cC*xC -
adj[c] *»*xadj[cc], cc*xbb xx adj[a] ** adj[aa] **xb xxCc*x cCc*x Vv *xxadj[cc]},
{-ccxxbbxxadj[u] *»adj[a] »* a*x*xadj[a] **xadj[aa] *xxb, —~c+Cc**xcCcxxC,
ccxx bb xxadj[a] »x adj[aa] **xbxxCcxxcc*x*xVv*xadj[cc]l},
{-ccxxbbxxadj[u] *xadj[a] »* axxadj[a] *xadj[aa] xxbxxC, —cCxxC+
adj[c] »xadj[cc], ccxxbbxxadj[a] **xadj[aa] **bxxCc*xxcCc*xV xxadj[cc]},
{-ccxxbbxxadj[u] *»adj[a], —a+ax**xaax**a,
b*xcxxccxxbbxxadj[a] xxadj[aa] **bxxcxxccx*xVv*xadj[cc]l},
{-cc*xbb*xadj[u] *xxadj[a] **a, —aa*xa+adj[a] *x adj[aa],
bxxc*xccxxbbxxadj[a] *xadj[aa] **xb x* Cc*x*xcCcxx Vv *xadj[cc]},
{cc *x bb xx adj[u] ** adj[a], a**aa-adj[aa] **xadj[a],
axxbxxcxxccxxVxrxadj[cc]l}, {cCcxxbbxxadj[u] »xxadj[a],
-adj[aa] +adj[aa] ** adj[a] »* adj[aa], adj[bb] ** c xx cc xx adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] ** a*xxbxxadj[Vv] **» cxx cc xx adj[b] *xadj[a],
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] »* adj[cc]},
{cc *x bb xx adj[u] *x adj[a] **xa*xbxxadj[Vv],
-adj[cc] *xadj[c] ** adj[b] »x adj[a] ** adj [aa] +
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** adj [aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »=*
adj[a] »* adj[aa], adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[v], c**xcc-adj[cc] x*adj[c],
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adj[b] »*x adj[a] ** adj[aa] »* adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},

{cc*xbb xxadj[u] *xxadj[a] *x axx b xxadj[V] ** C *x cCxx adj[b] %=

adj[a] »*x adj[aa] »*x adj[bb], c x* cc-adj[cc] »*xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj[a] ** adj[aa] ** adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *»adj[a] **axxb xxadj[v] *x adj[cc] **adj[c] »xadj[b],
-adj[a] +adj[a] »* adj[aa] *+ adj[a],
adj[aa] *x adj[bb] *x adj[cc] **x adj[c] ** adj[cc] **adj[c] »*x adj [b] *=*

adj[a] »* adj[aa] ** adj[a] »* adj[aa] ** adj [bb] »* adj[cc]},

{cc *xbb xx adj[u] *x*xadj[a] *» axxbxxadj[v], cx*xcc-adj[cc] »xadj[c],
adj[b] »x adj[a] **x adj[aa] ** adj [bb] **x adj[cc] **x adj[c] ** adj[cc] ** adj[C] »*

adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[Vv] ** Cxx cCc x*x adj[b] **

adj[a] »*x adj[aa] *x adj[bb], -adj[cc] +adj[cc] **adj[c] **xadj[cc],
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj[a] »*x adj [aa] »* adj [bb] »*x adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[V] ** C*x CC %*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b],
-adj[a] +adj[a] *x adj[aa] *x adj[a], adj[aa] *x adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *»adj[a] **xa*x*xb, cxxccxxbbxxaaxxa-

adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] =% adj[a] *=* a,
aa xx adj[aa] »x adj [bb] ** adj [cc]},

{cc xxbb xxadj[u] *» adj[a] **axxb *x C xx cCc xx bb,
aax*xa-adj[a] **xadj[aa], aa **x adj[aa] »* adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *»adj[a] **axxb xxadj[v] *» adj[cc] **adj[c] »xadj[b],
-adj[a] +adj[a] **x adj[aa] ** adj[a], a ** aa »+ adj [aa] ** adj [bb] ** adj[cc]},

{cc*xbb xx adj[u] *xadj[a] *x»axxbxxadj[v], c**xcc-adj[cc] »%xadj[c],
adj[b] »x adj[a] ** a ** aa »x adj [aa] ** adj [bb] ** adj[cc]},

{cc *xbb xxadj[u] *xadj[a] *x axxb xx Ccx%xcc xxbb,

-aa+aa*xax+aa, adj[aa] »x adj[bb] »xadj[cc]},

{cc*xbb xxadj[u] *xxadj[a] **axxbxxCcxxccxxbb, —aa*xa+adj[a] *xadj[aa],
aa x* adj[aa] »x adj[bb] *xadj[cc]}, {cc *xbb xxadj[u] ** adj[a] »* adj[aa],
adj[a] »*x adj[aa] *x adj[bb] *x adj[cc] »x adj[c] -adj[a] ** a**aa xxa xx

bxxc*xccxxv, adj[b] **x adj[a] »* adj [aa] »* adj [bb] »*x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxb xxadj[Vv] **x c *xx cc xx adj[b],
adj[a] »*x adj[aa] *x adj[bb] ** adj[cc] *x adj[c] -adj[a] ** a**aa xx a x*

bxxc*xcc*xv, adj[b] *x adj[a] »* adj [aa] »* adj [bb] »* adj[cc]},

{-ccxxbbxxadj[u] *x»adj[a] »*x adj[aa] *x adj[bb], c xx cc - adj[cc] »*adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},

{cc *x bb xx adj[u] ** adj [a] *x adj[aa] ** adj [a] ** adj [aa] ** adj [bb],
cxxcc-adj[cc] xxadj[c], adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[Vv] ** Cxx cCc xx adj[b] **

adj[a] »*x adj[aa] *x adj[bb], c xx cc - adj[cc] »* adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] »x adj[cc]},

{cc *x bb xx adj [u] ** adj[a] **x adj[aa] ** adj[a] ** a, aax*x a-adj[a] =+ adj[aa],
bx*xcxxccxxVvxxadj[b] xxadj[a] *x adj[aa] »* adj [bb] ** adj[cc]},

{-ccxxbbxxadj[u] *»adj[a] **xaxxb*xxCc**xcCcxxbb, aa**a-adj[a] »xadj[aa],
bxxc*xccxxVvxxadj[b] xxadj[a] *x adj[aa] *x adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[Vv] **x c*x cc xx adj[b] ** adj[a] »*x a,
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aa x*xa-adj[a] **adj[aa],
b*xCxxccxxVxxadj[b] xxadj[a] xx adj[aa] »x adj[bb] ** adj[cc]},
{cc xxbb xxadj[u] *» adj[a] ** axxadj[a] *x adj[aa] *x b x% C x*x CC x* C *x CC »x bb,
aaxxa-adj[a] **adj[aa],
b*xcxxccxxVx*xadj[b] xxadj[a] xx adj[aa] »x adj[bb] ** adj[cc]},
{cc xx bb xx adj[u] ** adj[a] **x adj[aa] *xadj[a], —a+a*xaaxxa,
bx*xcCcxxccxxVvxxadj[b] xxadj[a] *xx adj[aa] »* adj[bb] *x adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] ** a*xxbxxadj[Vv] **x c*xx cc x*x adj[b] *xadj[a], -a+
axxaaxxa, bxxCcxxCcCxxVxxadj[b] xxadj[a] »x adj[aa] »* adj[bb] »x adj[cc]},
{cc xx bb xx adj[u] ** adj[a] *x adj[aa] *x adj[a] **xa, —aa xx a +adj[a] ** adj[aa],
bx*xcxxccxxVvx*xadj[b] xxadj[a] *x adj[aa] »* adj [bb] *x adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] x* axxbxxadj[Vv] **x c*x cCc xx adj[b] ** adj[a] »* a,
-aax*xa+adj[a] *xadj[aa],
bxxc*xccxxVvxxadj[b] xxadj[a] *x adj[aa] *x adj [bb] *x adj[cc]},
{cc*xbb xxadj[u] *xxadj[a] **a*xb, cxxccxxbb*xaaxxa-
adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj[a] ** a,
bxxc*xccxxVvxxadj[b] xxadj[a] *x adj[aa] *x adj [bb] *x adj[cc]},
{cc *xbb xx adj[u] ** adj[a] ** a*xb xxadj[v] ** adj[cc] »*xadj[c] =% adj[b],
-adj[a] +adj[a] ** adj [aa] »* adj[a],
axxbxxCcxxcCxxVxxadj[b] xxadj[a] ** adj[aa] »* adj[bb] »xadj[cc]},
{-cc*xbbx*xadj[u] *xxadj[a] **xa*xbxxadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxx Cxxcc*x*xV*xadj[b] »xadj[a] x* adj[aa] »=*
adj[bb] *xadj[cc]}, {-ccxxbbxxadj[u] *»adj[a] **a, —aa**xa*xbxxCxxcC+
aa*xaxxbxxCcxxCcCxxCxxCcCxxbbxxaaxxaxxaaxraxxbxrxcxxcc,
Vv x*x adj[b] *x adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},
{cc *x bb xx adj [u] ** adj[a] **a, aaxx a-adj[a] »* adj[aa],
bxxC*xCCxxC*xCCxxbbx*xaaxxax*xaaxxax*xb*xxC*xCC*x
v xx adj[b] »*x adj[a] ** adj[aa] ** adj [bb] *x adj[cc]},
{cc *xbb xx adj[u] *xadj[a] ** axxadj[a] **x adj[aa] ** b x%x C x* CC ** C *x CC % bb,
aaxxa-adj[a] **adj[aa]l, aa*x*xa*xbxxCcxxcCcxxVvxxadj[b] xxadj[a] »=
adj[aa] ** adj [bb] *xadj[cc]}, {cc**bb xxadj[u] *+xadj[a] **a %=
adj[a] **adj[aa] **xb*xCcx*CcC*x*x Cx*xCcCxxbb, —aa+aaxxax*xaa,
axxbxxCcxxcCcxxVvxxadj[b] xxadj[a] ** adj[aa] »* adj[bb] *x adj[cc]},
{cc *xbb xx adj[u] *xadj[a] ** axxadj[a] *x adj[aa] **x b x*x C x* CC ** C *x CC x* bb,
-aaxxa+adj[a] »xadj[aa],
aaxxaxxbxxCcxxccxxVvxxadj[b] xxadj[a] *x adj[aa] *x adj [bb] *x adj[cc]},
{cc *x bb xx adj[u] ** adj[a] ** axxadj[a] »*x adj[aa] **xbxxcC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] **x b **
Cx*CCx*xV xxadj[b] *x adj[a] »* adj[aa] »* adj [bb] »* adj[cc]},
{cc *x bb xx adj [u] ** adj[a] **x axxadj[a] ** adj[aa] »x b,
-C+Cx*xCC*x%C, CC*xbbxxadj[a] *xxadj[aa] xx*bxxC*x*xCC*x
v xx adj[b] ** adj[a] »» adj [aa] ** adj [bb] »x adj[cc]},
{cc xxbb xxadj[u] *» adj[a] ** axxadj[a] *x adj[aa] *x b x*C,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »x adj[aa] *xb »*
Cxx CCx*xV*x*xadj[b] »xadj[a] »*x adj[aa] »x adj [bb] ** adj[cc]},
{ccxxbbxxadj[u] xxadj[a], —a+a*xaaxxa, bxxCxxCC*xbbxxadj[a] x*
adj[aa] **b xx c*x ccxx Vv xxadj[b] *xadj[a] »x adj[aa] ** adj [bb] »x adj[cc]},
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{cc *x bb xx adj[u] ** adj[a] **a, -aa **x a+adj[a] **adj[aa],
b*xCcxxccxxbbxxadj[a] xxadj[aa] *x b xx Cx%xCcC %%
v x% adj[b] »*x adj[a] ** adj[aa] ** adj [bb] ** adj[cc]},

{-ccxxbbxxadj[u] *»adj[a], a*xaa-adj[aa] **xadj[a],

axxbxxCcxxcCcxxVxxadj[b] xxadj[a] ** adj[aa] »* adj[bb] *xadj[cc]},

{-ccxxbbxxadj[u] *»adj[a], -adj[aa] + adj[aa] »* adj[a] ** adj [aa],

adj [bb] ** c *x cc xx adj [b] ** adj[a] »* adj [aa] ** adj [bb] »% adj[cc]},

{cc *xbb, -adj[u] ** adj[a] ** adj[aa] ** adj [bb] ** adj[cc] **x adj[c] + aa x* a ==
b*xcxxccxxcx*xxadj[c], adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},

{-cc*xbb, aax*xa-adj[a] *x*adj[aa], bx* cxxcCxxC*xadj[c] x+adj[b] »*

adj[a] »* adj[aa] ** adj [bb] ** adj[cc]}, {-1, cc*xc-adj[c] »*xadj[cc],
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},

{-ccxxbbxxadj[a] *xadj[aa] **bxxc, ccxxc-adj[c] »+adj[cc],

adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},

{-cc, —c+cxxccxxC, adj[c] ** adj[b] »*x adj[a] ** adj [aa] »=*

adj[bb] *xadj[cc]}, {-ccxxcCc, —cc*x*xc+adj[c] *xadj[cc],
adj[c] *»xadj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},

{-cc*xbb, —adj[u] ** adj[a] »* adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c] +

aaxxaxxbxxC*xxCcCxxCxxadj[c], adj[cc]},

{cc*xbb, aaxxa-adj[a] xxadj[aa], bxxcxxccxxc*xxadj[c] »»adj[cc]l},

{cc xxbb xx adj[a] *x adj[aa] **bx*xC,

ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{cc *xbb xx adj[a] *xxadj[aa] *xb, —c+c*x*xcc*xcC, adj[c] *»adj[cc]},
{cc xx bb xx adj[a] ** adj[aa] *xbxxc, —cc*xc+adj[c] »xadj[cc],
adj[c] *xadj[cc]}, {ccxxbbxxadj[a] xxadj[aa] *xb, —c+Ccxxcc*x*xcC, 1},

{cc *xbb xx adj[a] **xadj[aa] **bxxc, —cc*xc+adj[c] »xadj[cc], 1},

{cc, —c*xcCxxbbxxaaxxaxxU+cCcxxadj[c] **xadj[cc] »=
adj[c] »*adj[b] *x adj[a] ** adj[aa], adj [bb] *x adj[cc]},

{-ccxxbbxxadj[a] *xadj[aa] *xxb, —c**xcCxxbbxxaa*xaxxuU+cCcxxadj[c] ==
adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj[aa], adj[bb] ** adj[cc]},

{-ccxxbb, aaxxa-adj[a] *»adj[aa], u=xxadj[bb] *xadj[cc]},

{cc**xCc*xccxxbb, aaxxa-adj[a] *»adj[aa], ux*adj[bb] xxadj[cc]},

{cc*xadj[Vv] »* c xx cC *x adj [b] »+ adj[a],

axxaa-adj[aa] *xadj[a], ax*u=xxadj[bb] xxadj[cc]},

{-ccxxbbxxaaxxaxxbxxadj[Vv] **x Cc*xccxxadj[b] x*xadj[a],

axxaa-adj[aa] *»adj[a], ax*u=xxadj[bb] xxadj[cc]},
{-ccxxadj[v], -adj[cc] *xadj[c] ** adj[b] ** adj[a] »* adj[aa] + adj[cc] »=*
adj[c] »*xadj[b] **x adj[a] »x adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »*
adj[cc] *xadj[c] *»*adj[cc] »*adj[c] *x adj [b] *x* adj[a] »* adj [aa],
adj[a] **ax*u=**xadj[bb] xxadj[cc]}, {ccxxbbxxaaxxaxxbxxadj[v],
-adj[cc] **xadj[c] »x adj[b] ** adj[a] ** adj[aa] + adj[cc] ** adj[c] »=*

adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] »* adj [bb] »*

adj[cc] *xadj[c] **x adj[cc] *xadj[c] *» adj[b] »*x adj[a] ** adj[aa],
adj[a] **a**u=**xadj[bb] »xadj[cc]}, {ccxxadj[v], c**xcc-adj[cc] x*adj[c],
adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** a*x U *xxadj[bb] *xadj[cc]},

{-ccx*xbbx*xaaxxaxxbxxadj[v], cxxcc-adj[cc] *xadj[c],

adj[b] **x adj[a] ** adj[aa] **x adj[a] ** a **u*xxadj[bb] *xadj[cc]},



CertificatesHartwig.nb | 49

{-ccxxadj[v] **x c*xxccxxadj[b] »x adj[a] ** adj[aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] »x adj[a] *x adj[aa] *x adj[a] ** a x*u xx adj [bb] »xadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v] *x cx*xcc*xadj[b] »xadj[a] ** adj[aa] »% adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** a** U *xxadj[bb] *xadj[cc]},
{ccxxadj[v] »xadj[cc] **adj[c] »»adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »x adj[cc] *x adj[c] »*x adj[cc] *x adj[c] »=*
adj[b] »x adj[a] ** adj[aa] »x adj[a] ** a ** u xx adj [bb] *x adj[cc]},
{-ccx*xbbx*xaaxxaxxbxxadj[v] *xadj[cc] »xadj[c] ** adj[b],
-adj[a] +adj[a] ** adj[aa] »% adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »*x adj[cc] *x adj[c] »=*
adj[b] »x adj[a] ** adj[aa] »x adj[a] ** a ** uxx adj [bb] **x adj[cc]},
{-ccxxadj[v], cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] ==
adj [bb] *x adj[cc] »* adj[c] ** adj[cc] »*x adj[c] ** adj [b] *=*
adj[a] »*x adj[aa] ** adj[a] »* a x*x U x* adj [bb] »x adj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] »xadj[c],
adj[b] »x adj[a] »*x adj[aa] »* adj [bb] ** adj[cc] **x adj[c] ** adj[cC] *=*
adj[c] »*xadj[b] ** adj[a] *» adj[aa] ** adj[a] ** a %= U x*x adj [bb] *x adj[cc]},
{cc*x*xadj[Vv] **x Cxx cCc x* adj [b] »x adj[a] ** adj[aa] »* adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] **x adj[aa] ** adj[a] ** a x*x U xx adj [bb] *x adj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x C*xcCxxadj[b] xxadj[a] **
adj[aa] ** adj [bb], -adj[cc] +adj[cc] »*x adj[c] ** adj[cc],
adj[c] **xadj[b] ** adj[a] ** adj[aa] ** adj[a] ** a x*x U xx adj [bb] *x adj[cc]},
{cc*xadj[Vv] ** Cxx cC ** adj [b] *» adj[a] »* adj[aa] »* adj [bb] ** C ** cC »*
adj[b], -adj[a] +adj[a] ** adj[aa] »* adj[a], a**u**adj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x C*xxcCxxadj[b] xxadj[a] **
adj[aa] ** adj [bb] »* c *x cc *x adj [b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], a ** ux*adj[bb] »xxadj[cc]},
{-ccxxadj[v] *xc*x*xccxxadj[b], -adj[a] +adj[a] *x adj[aa] ** adj[a],
adj[aa] *x adj[bb] *x c x* cc xx adj [b] »* adj[a] ** a x* U xx adj [bb] »*x adj[cc]},
{-ccxxadj[v] **xc*x*xccxxadj[b] *xadj[a], a**aa-adj[aa] **adj[a],
adj[aa] ** adj [bb] x* c *x cc *x adj [b] »x adj[a] ** a ** u xx adj [bb] **x adj[cc]},
{-cc, cxxccxxbbxxaaxxa-adj[v] *xadj[cc] *xadj[c] ** adj[b] »*
adj[a] »*x adj[aa] *x adj[a] **x a, aa x*x adj [aa] »* adj [bb] *x*
Cxx cCx*xadj[b] *xadj[a] »* a x*x U x*adj[bb] »xxadj[cc]},
{ccxxCc*xcCcxxbb, aaxxa-adj[a] »xadj[aa], aa ** adj[aa] »* adj [bb] »*
Cx*xCCx*xadj[b] *xadj[a] ** ax*xu*xadj[bb] *xadj[cc]},
{-ccxxadj[v] **adj[cc] »*xadj[c] =% adj[b],
-adj[a] +adj[a] *x adj[aa] »* adj[a], a x* aa ** adj [aa] »* adj [bb] »*
Cxx CCxxadj[b] *xadj[a] »*x a x*x U xxadj[bb] xxadj[cc]},
{cc*xxadj[v], c*xcc-adj[cc] **xadj[c], adj[b] »* adj[a] ** a ** aa »*
adj[aa] ** adj[bb] ** c xx cc *x adj [b] *» adj[a] ** a ** u *x adj [bb] »* adj[cc]},
{ccxxCc*xcCxxbb, —aa+aaxxaxxaa, adj[aa] »x adj[bb] ** c **
ccxxadj[b] **adj[a] ** a x*x U xx adj [bb] »x adj[cc]},
{ccxxCcxxcCcxxbb, —aaxxa+adj[a] xxadj[aa], aa»xadj[aa] **
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adj[bb] *x c xx cc *xx adj[b] ** adj[a] ** a *x U xx adj [bb] *xadj[cc]},
{cc, cxxccxxbbxxaaxxa-adj[v] »xadj[cc] **xadj[c] »xadj[b] x=
adj[a] »* adj[aa] **adj[a] **a, aax*xa*xUx*adj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxb, cxxccxxbbxxaaxxa-adj[v] *xadj[cc] »*xadj[c] ==
adj[b] »x adj[a] ** adj[aa] »*x adj[a] **a, aa**xa*xU=xxadj[bb] *xxadj[cc]},
{-ccxxCcxxcc*xxbb, aaxxa-adj[a] xxadj[aa], aa*xax*U=xxadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxcxxccxxbb, aaxxa-adj[a] »xadj[aa],
aaxxax**xUx*xadj[bb] xxadj[cc]}, {ccxxadj[v] *xadj[cc] x*adj[c] *xadj[b],
-adj[a] +adj[a] **adj[aa] »xadj[a]l, a**aa**xa*xUxxadj[bb] *xxadj[cc]},
{-ccx*xbbx*xaaxxaxxbxxadj[v] *xadj[cc] »xadj[c] ** adj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a], a**aa**xa*xU=xxadj[bb] *xxadj[cc]},
{-ccxxadj[v], cxxcc-adj[cc] »+xadj[c],
adj[b] *x adj[a] ** a*x aax*xa**U=x**adj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] *+xadj[c],
adj[b] *x adj[a] ** a*x aa x%xax*U=x*adj[bb] »xxadj[cc]},
{-ccxxCcxxccxxbb, —aa+aa**xaxxaa, axxUxxadj[bb] *xxadj[cc]l},
{ccxxbbxxaaxxaxxbx*xcxxcc*xbb, —aa+aax*xax*xaa,
axxUxxadj[bb] *x»adj[cc]}, {-ccxxCc**xcCcxxbb, —aa*xa+adj[a] »+xadj[aa],
aaxxax*xUx*xadj[bb] xxadj[cc]}, {ccxxbbxxaaxxaxxbxxc*xccxxbb,
-aaxxa+adj[a] *xadj[aa], aax*xa**Uu=**xadj[bb] xxadj[cc]},
{1, ccx*xc-adj[c] **xadj[cc], cC *x bb xx aa xx adj[aa] »x adj [bb] »*
Cxx cCx*xadj[b] *xadj[a] »* a *x*x u %% adj [bb] »x adj[cc]},
{-1, cc*xc-adj[c] »*adj[cc], cCxxbbxxaa**ax*xuxxadj[bb] xxadj[cc]},
{1, —cc+cc**CxxCcC, bb xx aa xx adj [aa] *+ adj[bb] »*
Cx*xCcCx*xadj[b] *xadj[a] ** ax*xu=*xadj[bb] *»adj[cc]},
{1, -cc*xc+adj[c] »xadj[cc], cc *x bb xx aa xx adj [aa] »* adj [bb] **
Cxx CcCxxadj[b] *xadj[a] »*x a x*x uxxadj[bb] xxadj[cc]},
{-1, —cC+CCx*C*xCC, bbxxaaxxax*xuxxadj[bb] *x»adj[cc]},
{-1, —ccxxc+adj[c] *xadj[cc], ccxxbb xxaa xxax%xu=xxadj[bb] xxadj[cc]},
{cc xx bb xx aa xx adj [aa], adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] -
adj[a] **a*xaa**axxbxxCxxCC*xxV,
adj[b] *xadj[a] ** a** ux*adj[bb] »xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x Cc*xccxxadj[b],
adj[a] »*x adj[aa] *x adj[bb] ** adj[cc] »*x adj[c] -adj[a] ** a % aa »*
axxbxxcxxccxxv, adj[b] *x adj[a] ** a*xu *xx adj[bb] *xadj[cc]},
{cc *x bb xx aa xx adj [aa] »*x adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »* adj[a] **a*xu*xxadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *xxCc*xcCxxadj[b] xxadj[a] **
adj[aa] *x adj[bb], c*x cc-adj[cc] **adj[c],
adj[b] **x adj[a] **a**u*xxadj[bb] *xadj[cc]},
{cc *x bb xx aa xx adj [aa] »x adj[a] ** a, aa**a-adj[a] »xadj[aa]l,
b*xCxxccx*xVxxadj[b] xxadj[a] *xxa**ux*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxCcxxccxxbb, aaxxa-adj[a] x+adj[aa],
b*xcxxccxxVvxxadj[b] xxadj[a] *x*xa**ux*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x Cc*x cCxxadj[b] xxadj[a] »xa,
aa*xa-adj[a] *x adj[aa],
bx*xcCcxxccxxVvxxadj[b] xxadj[a] **xa**ux*xadj[bb] xxadj[cc]},
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{cc*xbb xxaaxxaxxadj[a] *x»adj[aa] *xb *x C*x cCx*x Cx*xCcC*xbb,
aaxxa-adj[a] *+adj[aa],
bxxc*xccxxVvxxadj[b] xxadj[a] **x a*x*u=xxadj[bb] xxadj[cc]},
{cc *x bb xx aa xx adj [aa] »x adj[a]l, —a+a**xaaxxa,
b*xcCcxxccxxVvxxadj[b] xxadj[a] **xa**u=*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *xxCc*xcCxxadj[b] xxadj[a], —a+axxaaxxa,
bx*xcCcxxccxxVvxxadj[b] xxadj[a] *xa*+ux*xadj[bb] xxadj[cc]},
{cc *x bb xx aa xx adj [aa] »*x adj[a] **xa, —aa xx a+adj[a] ** adj[aa],
b*xCxxccxxVxxadj[b] xxadj[a] *xxa**u=*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x C*xcCcxxadj[b] *xadj[a] *xa,
-aax*xa+adj[a] *xadj[aa]l,
b*xcCcxxccxxVvs*xadj[b] xxadj[a] **xa**u=*xadj[bb] xxadj[cc]},
{ccxxbbxxaaxrxaxxb, cxxccrxbbxxaaxrra-
adj[v] *»*adj[cc] »xadj[c] *x adj [b] ** adj[a] »*x adj[aa] »*x adj[a] ** a,
b*xcCcxxccxxVvxxadj[b] xxadj[a] **xa**uxxadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v] »xadj[cc] *xadj[c] »*adj[b],
-adj[a] +adj[a] ** adj [aa] »x adj[a],
axxbxxCcxxcCxxVxxadj[b] xxadj[a] **x a*xu=xxadj[bb] *xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v], cx*xcc-adj[cc] »%adj[c],
adj[b] *xadj[a] **a*xbxxCxxcCc*x*V*xadj[b] xxadj[a] **a**xU*x
adj[bb] *xadj[cc]}, {-ccxxbbx*xaaxxa, —aax*axxb*xCcxxcc+
aa*xaxxbxxcxrxccrrxcxrccxrxbbxrxaaxrxaxrxaaxraxxbxrxcxxcc,
Vv x*x adj[b] *x adj[a] »* a x*x U x* adj [bb] »x adj[cc]},
{ccxxbbxxaaxxa, aax*xa-adj[a] *xadj[aa], bxx C*x% CC*x Cxx CC x*x bb % aa »x
axxaaxxaxxbxxCcxrxccxxVvxradj[b] xxadj[a] *xax*u=xxadj[bb] »xadj[cc]},
{ccxxbb xxaaxxaxxadj[a] *x» adj[aa] **b *x C*x cCx*x Cx*xCcC*xbb,
aaxxa-adj[a] **adj[aa],
aaxxaxxbxxCcxxcCcxxVvxxadj[b] xxadj[a] *xa**ux*xadj[bb] xxadj[cc]},
{ccxxbb xxaaxxaxxadj[a] *» adj[aa] *xb *x Cxx CcCx*xCx*xCcC*xbb,
-aa+aa*xa*xaa,
axxbxxCcxxcCxxVxxadj[b] xxadj[a] **x a*xu=xxadj[bb] *xadj[cc]},
{ccxxbb xxaax*xaxxadj[a] *x adj[aa] ** b x* C **x CC **x C *x CC *x bb,
-aax*xa+adj[a] *xadj[aa]l,
aaxxaxxbxxCxxCcCxxVxxadj[b] *xadj[a] »x*x ax*xux*adj[bb] »xxadj[cc]},
{cc xxbb xxaax*xaxxadj[a] *xadj[aa] **xbxxCc, ccxxc-adj[c] *x*adj[cc],
ccxxbbxxadj[a] *x*adj[aa] **xbxxC*x CC**xV %%
adj[b] »*x adj[a] **a**u*xxadj[bb] *xadj[cc]},
{ccxxbb xxaaxxaxxadj[a] »xadj[aa] **xb, —c+Cc*xcCcxxC, cCxxbbx*xadj[a] »=
adj[aa] **xbxxCc*xcCxx Vv *xadj[b] xxadj[a] *x a*x*uxxadj[bb] »xadj[cc]},
{cc*xbb xx aax*xaxxadj[a] »x adj[aa] **xbxxc, —ccx*xc+adj[c] **xadj[cc],
ccxxbb xxadj[a] »xadj[aa] *xbxx Cxx CC*x*xV %%
adj[b] »*xadj[a] ** ax*u xxadj[bb] »xadj[cc]},
{ccxxbbxxaa, —a+a*xaaxxa, bxxcxxccxxbbxrxadj[a] »xxadj[aa] »*
bxxCxxccxxVvxxadj[b] xxadj[a] **xa*x*xu=*xadj[bb] »xadj[cc]},
{ccxxbbxxaaxxa, —aaxxa+adj[a] xxadj[aa]l, bxxcxxccxxbbx*xadj[a] »=
adj[aa] **xbxxcxxcCcxx Vv *xadj[b] xxadj[a] *x a*x*u=xxadj[bb] »xadj[cc]},
{-ccxxbbxxaa, a*xxaa-adj[aa] **xadj[a],
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axxbxxCcxxcCxxVrxadj[b] xxadj[a] **x a*xuU=xxadj[bb] *xadj[cc]},
{-ccxxbb xxaa, -adj[aa] + adj[aa] ** adj[a] »x adj[aa],

adj[bb] *x c xx cc x* adj[b] ** adj[a] **x a x* u xx adj [bb] »xadj[cc]},
{cc*xbb, aaxxa-adj[a] *xxadj[aa], bxxcxxccxxbbxxaaxxaxx

u=xxadj[bb] *xadj[ccl}, {1, cc*xc-adj[c] »xadj[cc],

cc xx bb xx adj[a] »x adj[aa] ** uxx adj [bb] ** adj[cc]},
{1, ~cc+ccxxcxxcc, bbxxadj[a] *» adj[aa] ** u xx adj [bb] »%x adj[cc]},
{1, -cc*xc+adj[c] »*xadj[cc],

cc xx bb xx adj[a] »x adj[aa] ** uxx adj[bb] *x adj[cc]},
{-1, -adj[c] +adj[c] *»*adj[cc] »*xadj[c],

adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *xadj[cc]}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}
(i) <=>(v)
(v) => (i)

n-]= assumptions = {-a+a*xaaxxa, -aa+aaxxaxxaa,
-axxaa+adj[aa] *xadj[a], -—aa**a+adj[a] »xadj[aa]l,
~C+C**CC**xC, —~CC+CC*x* C*%xCC, —C*x CC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »* adj[c] -
adj[a] **a*x*aa**xa*xbx*Cx*xCC**V, —Cxx CCxxbb*xaaxxax*xu+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj [b] »*x adj[a] ** adj[aa],
—2a**A*x* D ** C**x CCx*Cx*CCxxbbxxaa*xa+aa** xa*x*xb**x C*xxCC*xx
CxxCCxxbbxxaa*xaxrxaaxraxxbrxcxrxccxrxCcrxxccxxbbxrxaaxxa,
-adj[a] +adj[a] ** adj[aa] »x adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
ax*xaa-adj[aa] »xadj[a], aax*a-adj[a] »xadj[aa],
-adj[c] +adj[c] **adj[cc] »xadj[c], -—adj[cc] +adj[cc] =+ adj[c] **adj[cc],
cxxcc-adj[cc] *x»adj[c], ccxxc-adj[c] **xadj[cc], cxxcCxxbbx*xaaxxa-
adj[v] »*xadj[cc] **xadj[c] »x adj[b] ** adj[a] ** adj[aa] ** adj[a] *=* a,
-adj[u] ** adj[a] »*x adj[aa] »*x adj [bb] »*x adj[cc] »*x adj[c] +
aaxxaxxbxxCxxCcCxxCxxadj[c],
-adj[a] ** adj[aa] »x adj [bb] ** adj[cc] **x adj[c] ** adj[cc] »*x adj[c] *=*
adj[b] »* adj[a] *x adj[aa] + adj[a] **x adj[aa] »*x adj [bb] *x adj[cc] »*x adj[c] *=*
adj[cc] *xadj[c] *» adj[b] »*x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] **
adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] ** adj[a] »* adj[aa],
axxbxxc-axxbsxcxxccxxbbxxaasxaxxbxxc,
-adj[a] +adj[a] **x adj[aa] *x adj[a], —adj[aa] + adj[aa] »*x adj[a] ** adj [aa],
axxaa-adj[aa] *»adj[a], aa**xa-adj[a] **adj[aa],
-adj[c] +adj[c] *xadj[cc] »xadj[c], -adj[cc] +adj[cc] »*adj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccx*xc-adj[c] *xadj[cc], cxxcCxxbbxxaaxxa-
adj[v] »*xadj[cc] *xadj[c] »*x adj [b] ** adj[a] ** adj[aa] ** adj[a] ** a,
-adj[u] ** adj[a] ** adj[aa] =% adj [bb] »*x adj[cc] ** adj [c] +
aaxxaxxbxxCxxCCxxCxxadj[c],

-adj[a] ** adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj[cc] »*x adj[c] *=*
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adj[b] »x adj[a] ** adj[aa] + adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c] ==
adj[cc] **adj[c] »x adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] **
adj[bb] *x adj[cc] **x adj[c] ** adj[cc] »* adj[c] ** adj [b] ** adj[a] »* adj[aa],
-a+axxaa*xa, —aa+aaxxax*xaa, -axxaa+adj[aa] *xadj[a],
-aax*xa+adj[a] *»adj[aal, —~-C+C**CC*x C, —CC+ CC %% C %% CC,
-cxxcc+adj[cc] »xadj[c], —cc*xc+adj[c] »xadj[cc],
adj[a] »* adj[aa] »* adj [bb] »* adj[cc] »*x adj[c] -
adj[a] **a**aa**xa*xbx*CxxCC**V, —-CxxCCxxbb*xaaxxaxxu+
cxxadj[c] »xadj[cc] *»xadj[c] »*x adj[b] ** adj[a] »x adj[aa],
—2a**a*x* b ** C*xCCx* Cx*CCxxbbxxaa*xa+aax*xax*b*xC*xCCxx
CxxCCxxbbxxaa*xaxraaxraxxbrrxcxrxccxrxcrxxccxxbbxrxaaxxa,
adj[c] »*xadj[b] **xadj[a] -adj[c] »* adj[b] ** adj[a] »*x adj[aa] **
adj [bb] **x adj[cc] **adj[c] »* adj[b] »x adj[a]l};
certificate = {{{-a**b*xcxxccxxbb, —aaxxa+adj[a] *xxadj[aa], bxxcC},
{-1, a**b*xc-a*xbxxcxxccxxbbxxaa*xrasxbxxc, 1},
{-a*xbxxcxxccxxbb, aaxxa-adj[a] xxadj[aa], b*xc}},
{{-ccxxbb, —aaxxa+adj[a] xxadj[aa], b x*x C*xcc xxbb xxaa},
{-ccxxadj[v] **adj[cc], adj[c] »*xadj[b] **adj[a] -adj[c] »*x adj[b] »=
adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] ** adj [b] ** adj[a], 1},
{ccxxbbxxaaxxaxxbxxadj[v] »xadj[cc], adj[c] **x adj[b] »x adj[a] -adj[c] *=*
adj[b] »x adj[a] **x adj[aa] *x adj [bb] *x adj[cc] *x adj [c] ** adj [b] »*x adj[a],
1}, {ccx*xadj[v], -c*xcc+adj[cc] *xadj[c], adj[b] »xadj[al},
{-ccxxbbxxaaxxaxxbxxadj[v], ~-c**xcc+adj[cc] xxadj[c], adj[b] **xadj[a]l},
{-ccxxadj[v] *xadj[cc] »xadj[c] »x adj[b] ** adj[a] »x adj[aa] ** adj [bb],
-cxxcc+adj[cc] *xadj[c], adj[b] »xadj[a]l},
{ccxxbbxxaaxxaxxbxxadj[v] »xadj[cc] *xadj[c] »*x adj[b] **
adj[a] »*x adj[aa] **x adj[bb], -c**xcc+adj[cc] »*xadj[c],
adj[b] *xadj[al}, {-cc*xadj[v], —cx*xcc+adj[cc] *xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] **x adj[a]},
{ccxxbbxxaaxxaxxbxxadj[v], -cx*xcc+adj[cc] »xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] *x adj[a]},
{ccxxadj[Vv] **x cxx cc xxadj[b], -adj[a] + adj[a] ** adj[aa] »*x adj[a],
adj[aa] ** adj [bb] »* c xx cc *x adj [b] *x adj[a]}, {cc *x bb xx aa,
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] ** c xx cc ** adj [b] »x adj[a]l},
{cc*x*xadj[Vv] *x Ccxx cCc x* adj [b] »x adj[a], a »x aa - adj[aa] *xadj[a],
adj[aa] ** adj [bb] ** c *x cc *» adj [b] »* adj[a]l}, {cCc, c*xcCxxbb*xaaxxa-
adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] =+ adj[a] *=* a,
aa x* adj[aa] »x adj[bb] ** c *x cc xx adj [b] ** adj[a]},
{-cc*xCcxxccxxbb, aaxxa-adj[a] »xadj[aa],
aa x* adj[aa] »x adj [bb] ** c *x cc »xx adj [b] ** adj[a]},
{cc**xadj[v] »»adj[cc] **adj[c] »»adj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
axx aax*adj[aa] »x adj[bb] ** c *x cc xx adj [b] ** adj[a]},
{-ccxxadj[v], cxxcc-adj[cc] *»»adj[c], adj[b] ** adj[a] ** a xx aa »*
adj[aa] **x adj [bb] ** c xx cc ** adj [b] ** adj[a]l}, {-cC**x C %% cC*xxbb,
-aa+aax**ax*xaa, adj[aa] *x adj [bb] **x c xx cc xx adj [b] »x adj[a]l},
{-cc*xCcxxccxxbb, —aa*xxa+adj[a] x+xadj[aa],
aa x* adj[aa] »x adj [bb] ** c *x cc »x adj [b] **x adj[a]},
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{-ccxxadj[v] **c*xxccxxadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a], 1},
{ccxxbbxxaaxxaxxbx*xadj[v] xxcxxcc*xadj[b],
-adj[a] +adj[a] ** adj[aa] *xadj[a], 1},
{-ccxxadj[v] **xc*xxccxxadj[b] xxadj[a], a*x*aa-adj[aa] »*xadj[a], 1},
{ccxxbbxxaaxxaxxbxxadj[v] »x cx*xcc xxadj[b] »xadj[a],
axxaa-adj[aa] *xadj[a], 1}, {-cC, C**xCCxxbbxxaa*xa-
adj[v] »*xadj[cc] *x adj[c] »* adj[b] ** adj[a] *x adj[aa] =+ adj[a] ** a, aa},
{ccxxbbxxaax*xa*xb, cxxccrxxbbxraaxrrxa-
adj[v] »*xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [a] *x a, aa},
{ccx*xC*xcCxxbb, aa*xxa-adj[a] **xadj[aa], aa},
{-ccxxbbxxaaxxaxxbxxCcxxccxxbb, aaxxa-adj[a] *+adj[aa], aa},
{-ccxxadj[v] **adj[cc] »*xadj[c] »*adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], ax*aa},
{ccxxbbxxaaxxaxxbxxadj[v] x*xadj[cc] x*xadj[c] »xadj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], axxaa},
{cc*xadj[v], c*xcc-adj[cc] **xadj[c], adj[b] *x adj[a] ** a *x*aa},
{-ccx*xbbx*xaaxxaxxbxxadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] ** adj[a] **a*xaa}, {cCxxCxxcCx*xbb, —aa+aaxxaxxaa, 1},
{-cc*xbb*xaaxxa*xbxxcxxccxxbb, —aa+aaxxax*xaa, 1},
{ccxxC*xcCxxbb, —aaxxa+adj[a] xxadj[aa], aa},
{-ccxxbbx*xaaxxaxxbxxcxxccxxbb, —aaxxa+adj[a] »xadj[aa], aa},
{-1, —cc+ccx*xC*x*%CC, bbxx aaxxadj[aa] »» adj[bb] ** c »*
ccxxadj[b] **xadj[al}, {1, ~cc+cC*xC*xxccC, bbxxaa},
{-ccxxbbxxaaxxadj[aa], adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** adj[c] -
adj[a] **ax*xaaxxaxxbxxCcxxcc*xVv, adj[b] *xadj[a]},
{ccxxbbxxaaxxaxxbxxadj[v] *xcx*xccxxadj[b],
adj[a] »* adj[aa] *x adj [bb] ** adj [cc] »x adj[c] -
adj[a] **ax*xaa*xxaxxbxxCcxxcc*xv, adj[b] *xadj[a]},
{-ccxxbb xx aa xx adj[aa] ** adj[a] »* adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] **adj[a]l},
{ccxxbbxxaaxxaxxbxxadj[v] »xcx*xcc*xadj[b] »xadj[a] x* adj[aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] *xadj[a]l},
{-ccxxbbxxaaxxadj[aa] *xadj[a] *»a, aaxxa-adj[a] =+ adj[aa],
b*xcxxccxxVvx*xadj[b] »xxadj[a]l},
{ccxxbbxxaaxxaxxbxxadj[v] ** Cxxccxxadj[b] **xadj[a] »* a,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc*xVxxadj[b] xxadj[a]l},
{-ccxxbbxxaa, —a+axxaaxxa, bxxCcxxcc*xVaxrxadj[b] xxadj[a]l},
{-ccxxbb xx aaxxadj[aa] *x*x adj[a],
-a+axxaa*xa, bxxCcxxcCxxVxxadj[b] xxadj[a]},
{ccxxbbxxaaxxaxxbxxadj[v] »xcxxcc*xadj[b] xxadj[a]l, —a+ax*x*xaaxxa,
b*xcxxccxxVvxxadj[b] xxadj[al}, {-ccxxbbxxaaxxadj[aa] *xadj[a] »xa,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[b] »xadj[a]l},
{ccxxbbxxaaxxaxxbxxadj[Vv] »x cxxcc*xxadj[b] xxadj[a] x*a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xV*xadj[b] »xxadj[al},
{-ccxxbbxxaaxxaxxb, cxxccxxbbx*xaaxxa-adj[v] *xadj[cc] »xadj[c] ==
adj[b] *xadj[a] *x adj[aa] *xadj[a] **xa, bxx CxxcCx*xVvxxadj[b] xxadj[a]},
{-ccxxbbxxaaxxaxxbxxadj[v] *xadj[cc] »*xadj[c] =% adj[b],
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-adj[a] +adj[a] *xadj[aa] »xadj[a], a*x*b xxC*xcCxxVxxadj[b] *xadj[a]},

{ccxxbbxxaaxxaxxb*xadj[v], cxxcc-adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*x*V*xadj[b] xxadj[a]l},

{-ccxxbbx*xaa, axxb*xc-a*xbxxcxxccxxbbxrxaaxraxxbxxc,
ccx*xVxxadj[b] xxadj[a]l}, {-ccxxbbxxaa, -axxaa+adj[aa] »xadj[a],
axxbxxcxxcCcxxVvxxadj[b] xxadj[a]l}, {cC xxbbx*aa,

-axxaa+adj[aa] *»adj[a], adj[aa] ** adj [bb] ** c xx cc *x adj [b] »+x adj[a]l},

{cc *x bb xx aa, -adj[aa] + adj[aa] ** adj[a] ** adj [aa],
adj[bb] ** c *x cc xx adj [b] *x adj[a]l},

{ccxxbb, —aax*xa+adj[a] xxadj[aa], bx* Ccx*xcCcxxbbxxaa}},

{{adj[aa] *»* adj[bb], —c*x cc+adj[cc] **adj[c], adj[b] *xadj[a]l},

{-a*xbxxadj[v] »xadj[cc], adj[c] **x adj[b] *x adj[a] - adj[c] ** adj[b] »=*

adj[a] ** adj[aa] ** adj [bb] »x adj[cc] *x adj[c] ** adj [b] ** adj[a], 1},

{ax*xbxxadj[v], —-cxxcc+adj[cc] *xadj[c], adj[b] »xadj[a]l},

{-axxbxxadj[v] *xadj[cc] »x adj[c] »*x adj[b] ** adj[a] »* adj[aa] *» adj [bb],
-cxxcc+adj[cc] *»xadj[c], adj[b] »xadj[al},

{-a*xbxxadj[v], -c*x*xcc+adj[cc] »xadj[c],
adj[b] **x adj[a] ** adj [aa] ** adj [bb] *x c xx cc xx adj [b] *x adj[a]},

{-1, a**aa-adj[aa] *xadj[a], adj[aa] »x adj [bb] ** c *» cc »x adj [b] ** adj[a]l},

{-a*xbxxadj[v] *xxcxxccxxadj[b], -adj[a] +adj[a] *x adj[aa] ** adj[a], 1},

{-ax*bxxadj[v] **x cxxccxxadj[b] xxadj[a], a*xaa-adj[aa] x*adj[a], 1},

{-a*x*b, cxxccxxbbxxaaxxa-

adj[v] »*x adj[cc] *x adj[c] »*x adj[b] ** adj[a] ** adj [aa] ** adj [a] *x a, aa},
{a*xbxxCcxxccxxbb, aaxxa-adj[a] *x adj[aa], aa},
{-ax*bxxadj[v] **xadj[cc] **xadj[c] »*xadj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], axxaa},

{a*xbxxadj[v], c*xcc-adj[cc] *xadj[c], adj[b] *x adj[a] »* a xx aa},

{axxbxxc*xccxxbb, —aa+aaxxaxxaa, 1},

{a*x*bxxcxxccxxbb, —aaxxa+adj[a] »xadj[aa], aa},

{adj[aa], adj[a] ** adj[aa] ** adj [bb] »* adj[cc] ** adj[c] -

adj[a] **ax*xaa*xxa*xbxxCxxcc*xxV, adj[b] *xadj[a]},

{-ax*bxxadj[v] **x cxxccxxadj[b], adj[a] »*x adj[aa] »* adj [bb] »*

adj[cc] *xadj[c] -adj[a] **ax*aa**a*xbxxCxxcCcxxV,
adj[b] *xadj[al}, {adj[aa] ** adj[a] *x adj[aa] =% adj [bb],
cxxcc-adj[cc] *xxadj[c], adj[b] *xadj[a]},

{-axxbxxadj[v] *x cx*ccxxadj[b] »xadj[a] ** adj [aa] »+ adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »xadj[al}, {adj[aa] **x adj[a] ** a,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xV*xxadj[b] xxadj[a]l},

{-axxbxxadj[v] ** c*xxcc*xadj[b] »xxadj[a] *+a,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc*xxVxxadj[b] »xxadj[a]l},

{1, -a+ax**xaaxxa, bxxcxxcc*xxVv*xadj[b] »xadj[al},

{adj[aa] *xadj[a], —a+a*xaa*xa, bxxCcxxccxxVvxxadj[b] »xadj[a]l},

{-axxbxxadj[v] **c*xxccxxadj[b] xxadj[a], —a+a*xaaxxa,
bx*xcxxccxxVvxxadj[b] xxadj[a]l}, {adj[aa] *xadj[a] *=*a,

-aax*xa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[b] »xadj[al},

{-a*xbxxadj[v] **x cx* cc*xadj[b] »xadj[a] **a,

-aaxxa+adj[a] *xxadj[aa], bxxcxxcc*xxV*xadj[b] »xxadj[al},
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{a*xxb, cxxccxxbbxxaaxxa-adj[v] *»adj[cc] *xadj[c] *x adj[b] »=
adj[a] »x adj[aa] *x adj[a] **xa, bxxcxxcc*xVxxadj[b] xxadj[a]l},
{a*xbxxadj[v] »xadj[cc] »xadj[c] *x adj[b],
-adj[a] +adj[a] *x adj[aa] *xadj[a], a*x*b xxC*xcCxxV xxadj[b] xxadj[a]},
{-axxbxxadj[v], cxxcc-adj[cc] »xadj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*x*V*xadj[b] »xadj[a]l},
{1, axxbxxc-axxbxxcrxccxxbbxrxaaxxaxxbxxc, ccxxvaxxadj[b] »xxadj[a]l},
{1, -a**aa+adj[aa] **xadj[a]l, a**bxxcxxccx*xVvxxadj[b] »xxadj[a]l},
{-1, -axxaa+adj[aa] *xadj[a],
adj[aa] *x adj[bb] **x c xx cc xx adj [b] »xadj[a]l}, {-1,
-adj[aa] +adj[aa] *x adj[a] **x adj[aa], adj [bb] ** c xx cc *x adj [b] »*x adj[al}},
{{cc*xbb, —aa**a+adj[a] *xadj[aa]l, bxxcC},
{-ccxxbbxxadj[u] *xadj[a] x* @axx b xx C ** cC xx bb xx aa »x adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **xadj[cc], 1},
{cc *x bb xx adj [u] ** adj [a] ** adj [aa] =% adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[ccl},
{-cc*xbbxxadj[u] ** adj[a] »* adj[aa] »*x adj[a] ** adj[aa] *x adj [bb],
cxxcc-adj[cc] *»adj[c], adj[cc]l},
{-ccxxbbxxadj[u] *»adj[a] ** @ax*x b x* C ** cC »x bb xx aa »x adj [aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c], adj[ccl},
{cc *x bb xx adj[u] *xadj[a] **x a*x b xxadj[V] ** C** cCxx adj[b] %=
adj[a] »x adj[aa] *x adj[bb], c *x cc -adj[cc] »*xadj[c], adj[cc]},
{-ccxxbbxxadj[u] *x adj[a] »x adj[aa], adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] -adj[a] **ax*aa*xxa*xb*xCcxxccxxv, adj[cc]},
{cc *x bb xx adj[u] *x adj[a] ** a*x b xx adj[V] ** C *x cc »x adj[b],
adj[a] »* adj[aa] *x adj [bb] ** adj [cc] »* adj[c] -
adj[a] »*ax*xaa*xa*xbxxCxxcc*x*xV, adj[cc]},
{-ccxxbb xxadj[u] *»adj[a] **x adj[aa] *xadj[a] **a,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc*xVxxadj[cc]l},
{cc*xbb xxadj[u] **xadj[a] **x axxb xxadj[Vv] **x Cc **x cC xx adj[b] *x adj[a] ** a,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xVvxxadj[cc]l},
{-ccxxbbxxadj[u] *xadj[a], —-a+ax*xaa**xa, bxxCcxxccxxVvxxadj[cc]},
{-ccxxbbxxadj[u] *x adj[a] »* adj[aa] **x adj[a],
-a+axxaa*xa, bxxC*xCcCxxVxxadj[cc]},
{ccxxbb xxadj[u] *xadj[a] **axxb *xadj[v] ** Ccxx cc xxadj[b] *xadj[a],
-a+axxaa*xa, bxxCcxxcCcxxVxxadj[ccl},
{-ccxxbbxxadj[u] *» adj[a] »*x adj[aa] *x adj[a] »=x a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[ccl},
{ccxxbb xxadj[u] *»adj[a] ** axxb xxadj[v] ** CxxcCcxxadj[b] *x adj[a] x* a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xVvxxadj[ccl},
{-ccxxbbxxadj[u] *xadj[a] xxa=xxb,
CxxCCxxbbxxaaxxa-adj[v] **xadj[cc] **xadj[c] »*xadj[b] *=*
adj[a] *x adj[aa] *»adj[a] *xa, bxxCcx*xcCc*xV*xxadj[cc]l},
{-ccxxbbxxadj[u] *»adj[a] **a*x*xb xxadj[v] *x adj[cc] **adj[c] »*xadj[b],
-adj[a] +adj[a] **adj[aa] »xadj[a], a*x*xbx*xCc**xcCxxVxxadj[cc]},
{ccxxbb xxadj[u] *»adj[a] **axxb*xadj[v], cxxcc-adj[cc] »x*adj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*xxVv*xadj[cc]l},
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{cc *x bb xx adj[u] ** adj[a] ** a*x b xxadj[Vv] ** Cc *x cc xx adj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], adj[aa] ** adj[bb] *x c xx cc xx adj[cc]},
{cc xxbb xxadj[u] *» adj[a], a **x aa - adj[aa] ** adj[a],
adj[aa] ** adj [bb] »* c *x cc *x adj[cc]},
{cc *xbb xx adj[u] **adj[a] ** a*x b xxadj[Vv] *x c*x ccxxadj[b] xxadj[a],
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] **x c xx cc x* adj [cc]},
{ccxxbb xxadj[u] *x»adj[a] **axxb, cxxcCxxbbxxaaxxa-
adj[v] »*xadj[cc] **xadj[c] »* adj [b] ** adj[a] ** adj[aa] =+ adj[a] *=* a,
aa x* adj[aa] »x adj[bb] ** c *x cc xx adj[cc]},
{-cc*xbbx*xadj[u] *xxadj[a] **a*xb x*x Cxxcc xxbb,
aax*xa-adj[a] **adj[aa], aaxxadj[aa] *x adj [bb] ** c *x cc »xadj[cc]},
{cc *x bb xx adj[u] ** adj[a] ** a*x b xxadj[v] **adj[cc] »*xadj[c] x*adj[b],
-adj[a] +adj[a] »* adj[aa] =+ adj[a],
axxaaxxadj[aa] »x adj[bb] ** c *x cc »xx adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] ** a*xxbxxadj[v], c**xcc-adj[cc] x*adj[c],
adj[b] **x adj[a] ** a *x aa xx adj [aa] *x adj [bb] ** c **x cc xx adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] *x @ax*b x* Cc** cc xx bb,
-aa+aax**ax*xaa, adj[aa] ** adj[bb] ** c xx cc xx adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] ** @axxb xx C ** cC »x bb,
-aaxxa+adj[a] *xadj[aa], aa x* adj[aa] »x adj[bb] ** c *x cc xx adj[cc]},
{-ccx*xbbx*xadj[u] *x*xadj[a], a**bxxc-axxbxxCcxxccxxbbxxaaxxaxxbxxc,
ccx*xVxxadj[cc]}, {-cc*xxbbxxadj[u] *xadj[a],
-axxaa+adj[aa] *xadj[a]l, axxbxxcxxcc*xxVvxxadj[ccl},
{cc *x bb xx adj[u] *xadj[a], -a*xaa+adj[aa] *xadj[a],
adj[aa] ** adj [bb] »* c xx cc *x adj[cc]}, {cc*xbbxxadj[u] *+adj[a],
-adj[aa] +adj[aa] ** adj[a] ** adj[aa], adj [bb] »* c *x cc *x adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] x*axxbxxadj[v] *xadj[cc],
adj[c] »*xadj[b] *+adj[a] -adj[c] »*adj[b] ** adj[a] *=*
adj[aa] ** adj [bb] »x adj[cc] *x adj[c] »* adj[b] ** adj[a],
adj[aa] ** adj [bb] »x adj[cc]}, {-adj[c], -c*xcc+adj[cc] **adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},
{cc *x bb xx adj[u] *x adj[a] **a*xb xxadj[v], ~c**xcc+adj[cc] x*xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] »x adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] x* axxbxxadj[v] **xadj[cc] ==
adj[c] »*adj[b] *x adj[a] ** adj [aa] ** adj [bb],
-cxxcc+adj[cc] *xadj[c], adj[b] ** adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] *x*axxbxxadj[v], -cxxcc+adj[cc] *xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] ** C *x cC »*
adj[b] »*x adj[a] ** adj[aa] ** adj [bb] *x adj[cc]},
{-ccxxbbxxadj[u] *»adj[a], a*xaa-adj[aa] **xadj[a],
adj[aa] ** adj [bb] »* c xx cc *x adj [b] »x adj[a] ** adj [aa] »* adj [bb] ** adj [cc]},
{-ccxxbbxxadj[u] *xadj[a] ** axxb xxadj[Vv] **x C *x cc xx adj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] **x adj[cc]},
{-ccxxbbxxadj[u] *»adj[a] *x* axxbxxadj[Vv] *x c xx cc xx adj [b] *xadj[a],
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] »x adj[cc]},
{-cc*xbbxxadj[u] *xxadj[a] **xa*xb, cxxccxxbbxxaax*xa-
adj[v] »*xadj[cc] **xadj[c] »*x adj [b] ** adj[a] ** adj[aa] =* adj[a] ** a,
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aa x* adj[aa] »x adj[bb] **xadj[cc]}, {cc*xbbxxadj[u] **xadj[a] ** axxb xx
Cxx CCxxbb, aa*xa-adj[a] »xadj[aa], aa*x adj[aa] »* adj [bb] »x adj[cc]},

{-cc*xbbx*xadj[u] *x*xadj[a] **a*xbxxadj[v] »xadj[cc] »xadj[c] *xadj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], a *x aa ** adj [aa] »* adj [bb] *x adj[cc]},

{cc *xbb xx adj[u] *xadj[a] *» axxb xxadj[v], cx*xcc-adj[cc] »xadj[c],
adj[b] »x adj[a] ** a *x aa xx adj [aa] ** adj [bb] **x adj[cc]},

{cc*xbb xxadj[u] *xadj[a] **» axxb x%x Cc %% cc*xbb,

-aa+aa**ax*xaa, adj[aa] ** adj [bb] »x adj[cc]},

{cc*xbbxxadj[u] *xxadj[a] *x axxbxxCcxxcc*xbb, —aa**a+adj[a] »xadj[aa],
aa xx adj[aa] *x adj [bb] *x adj[cc]}, {ccxxbb xxadj[u] **x adj[a] ** adj[aa],
adj[a] »*x adj[aa] »x adj [bb] *x adj[cc] ** adj[c] -adj[a] ** a**aa x*a x*

bx*xcxxccxxv, adj[b] *xadj[a] *» adj[aa] ** adj [bb] »x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** @axxbxxadj[Vv] **x C*xx cc xxadj[b],
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] **xadj[c] -adj[a] **a*xaa*xa*xx b x*

CxxCcC*x%xV, adj[b] ** adj[a] »* adj[aa] ** adj [bb] »x adj[cc]}, {-adj[c],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc]},

{-cc*xbb *x adj[u] ** adj[a] **x adj[aa] **x adj [bb], c xx cc - adj[cc] *x adj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc]},

{cc *x bb xx adj [u] ** adj [a] ** adj[aa] ** adj [a] »* adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** ax*xbxxadj[Vv] **x Cxx cc x*xadj[b] **

adj[a] »*x adj[aa] *x adj[bb], c *x cc - adj[cc] »* adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},

{cc *x bb xx adj[u] ** adj[a] *» adj[aa] ** adj[a] **x a, aaxx a-adj[a] »* adj[aa],
bx*xcxxccxxVvxxadj[b] xxadj[a] *xx adj[aa] »* adj[bb] *x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[Vv] **x c*x cCc xx adj[b] ** adj[a] »* a,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xV*xadj[b] xxadj[a] ** adj[aa] »*

adj[bb] *x adj[cc]}, {ccxxbbxxadj[u] *x*adj[a], ~a+ax*xaaxxa,
bxxcxxccxxVvxxadj[b] xxadj[a] *x adj[aa] »* adj[bb] *x adj[cc]},

{cc *x bb xx adj [u] ** adj[a] ** adj[aa] **xadj[a], —a+a*xaaxxa,
b*xCxxccxxVxxadj[b] xxadj[a] »x adj[aa] »x adj[bb] ** adj[cc]},

{-ccx*xbbx*xadj[u] *xxadj[a] **a*xbxxadj[Vv] *x Cc*x cCc *x adj[b] xxadj[a], -a+

axxaaxxa, bxxCcxxCcCxxVxxadj[b] xxadj[a] *x adj[aa] »* adj[bb] *xadj[cc]},

{cc x*x bb xx adj[u] ** adj[a] ** adj[aa] ** adj[a] **a, —aa *x*x a+adj[a] ** adj[aa],
bxxc*xccxxVvxxadj[b] xxadj[a] *x adj[aa] *x adj [bb] *x adj[cc]},

{-ccxxbbxxadj[u] *xadj[a] ** axxbxxadj[Vv] **x c*x cc xx adj[b] ** adj[a] »* a,
-aaxxa+adj[a] »xadj[aa]l,
b*xCcxxccxxVxxadj[b] xxadj[a] xx adj[aa] »x adj[bb] ** adj[cc]},

{ccxxbb xxadj[u] *x»adj[a] **axxb, cxxcCxxbbxxaaxxa-

adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] =+ adj[a] *=* a,
b*xcxxccxxVvx*xadj[b] xxadj[a] »x adj[aa] »x adj [bb] ** adj[cc]},

{cc *x bb xx adj[u] ** adj[a] ** a*x b xxadj[Vv] **adj[cc] »xadj[c] x*xadj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a],
axxbxxCcxxcCcxxVxxadj[b] xxadj[a] ** adj[aa] »* adj[bb] *xadj[cc]},

{-ccxxbbxxadj[u] *»adj[a] x*a*xxbxxadj[Vv],
cxxcc-adj[cc] *xadj[c], adj[b] *xadj[a] **a*xb*xCx*

ccxxVxxadj[b] *xadj[a] »x adj[aa] ** adj [bb] »% adj[cc]},
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{ccxxbbxxadj[u] *xxadj[a]l, a**xbxxc-a*xbxxcxxccxxbbxxaaxxaxxbxxc,
ccx*x Vxxadj[b] »xadj[a] »*x adj[aa] ** adj [bb] **x adj[cc]},
{cc xxbb xxadj[u] *»adj[a], —a**xaa+adj[aa] *xadj[a],
axxbxxCcxxcCcxxVxrxadj[b] xxadj[a] ** adj[aa] »* adj[bb] *xadj[cc]},
{-ccxxbbxxadj[u] *xadj[a], -a**aa+adj[aa] »xadj[a],
adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »x adj[a] ** adj [aa] »x adj [bb] ** adj[cc]},
{-ccxxbbxxadj[u] *xadj[a], -adj[aa] +adj[aa] »* adj[a] ** adj [aa],
adj[bb] % c *x cc xx adj [b] ** adj[a] ** adj [aa] ** adj [bb] »% adj[cc]},
{cc *xbb, -adj[u] ** adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] +
aa*xaxxbxxcxxccxxcxxadj[c], adj[b] »xadj[a] »x adj[aa] »*
adj[bb] *x adj[cc]}, {-ccxxbb, aax*xa-adj[a] *xadj[aa],
b*xcxxccxxcxxadj[c] »xxadj[b] »xadj[a] ** adj[aa] »* adj[bb] *xadj[cc]},
{-ccxxbbxxadj[a] *xadj[aa] **bxxc, ccxxc-adj[c] »+adj[cc],
adj[c] **xadj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc]}, {-cc,
-C+CxxCC*x%xC, adj[c] ** adj[b] »+x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},
{1, -cc*xc+adj[c] »xadj[cc], adj[c] *x adj[b] »*x adj[a] ** adj [aa] »=*
adj[bb] *xadj[cc]}, {-ccx*xC, —cCx*xC+adj[c] »xadj[cc],
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc]},
{-ccxxbb, —adj[u] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c] +
aaxxaxxbxxCcxxCcCxxCxxadj[c], adj[cc]},
{ccxxbb, aaxxa-adj[a] *xadj[aa], bxxc*xcc*xCcx*xadj[c] »xadj[cc]},
{cc *x bb xx adj[a] ** adj[aa] **b xxC,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{cc xxbb xx adj[a] *xxadj[aa] »xb, —c+cxxcc*xcC, adj[c] »*xadj[cc]},
{cc *x bb xx adj[a] ** adj[aa] **bxxc, —cc*xc+adj[c] »*xadj[cc],
adj[c] *xadj[cc]}, {ccxxbbxxadj[a] *xadj[aa] *xb, —c+Ccxxcc*xcC, 1},
{cc x*xbb xx adj[a] *xxadj[aa] »*bxxc, —cc*xc+adj[c] »xadj[cc], 1},
{cc, —c*xcCcxxbb*raaxxaxxu+cxxadj[c] x+xadj[cc] »=
adj[c] **x adj[b] ** adj[a] »*x adj[aa], adj [bb] **x adj[cc]},
{-ccxxbbxxadj[a] *xadj[aa] **b, —c*xcCxxbb**xaa*xaxxuU+Cxxadj[c] %
adj[cc] **x adj[c] *« adj[b] *+ adj[a] »* adj[aa], adj[bb] ** adj[cc]},
{cc**xCc*xccxxbb, aaxxa-adj[a] *»adj[aa], ux*adj[bb] xxadj[cc]},
{-ccxxbbxxadj[a] *» adj[aa] ** b xx c *x cc xx bb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc]l},
{cc xxbb, —aax*a+adj[a] »*adj[aa], ux*adj[bb] xxadj[cc]},
{-ccxxbbxxadj[a] *xadj[aa] **xb xxc*xccxxbb, —aaxxa+adj[a] »*xadj[aa],
uxxadj[bb] *xadj[cc]}, {cc*xadj[v] »*xadj[cc],
adj[c] »*xadj[b] **xadj[a] -adj[c] »x adj[b] ** adj[a] *x adj[aa] x* adj [bb] »*
adj[cc] *xadj[c] »*adj[b] *xadj[a], a*xu=x*adj[bb] x*xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v] *xadj[cc], adj[c] »*xadj[b] **adj[a] -adj[c] »=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj [b] »* adj[a],
axxU=xxadj[bb] xxadj[cc]}, {-ccxxadj[v], —c*xcc+adj[cc] »xadj[c],
adj[b] **x adj[a] **a**uxxadj[bb] *xadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v], -cx*xcc+adj[cc] »%xadj[c],
adj[b] »x adj[a] **a**u*xxadj[bb] xxadj[cc]},
{ccxxadj[v] *x adj[cc] *x adj[c] ** adj[b] »*x adj[a] *x adj[aa] *» adj [bb],
-cxxcc+adj[cc] *xadj[c], adj[b] *xadj[a] ** a*xu x%adj[bb] *xadj[cc]},
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{-ccxxbbxxaaxxaxxbxxadj[v] *xadj[cc] »xadj[c] x*adj[b] »*
adj[a] »*x adj[aa] »x adj[bb], —c**xcc+adj[cc] **adj[c],
adj[b] *xadj[a] ** a**ux*adj[bb] xxadj[cc]},
{cc*xadj[v], -cxxcc+adj[cc] *»adj[c], adj[b] »*x adj[a] ** adj[aa] ==
adj[bb] *x c ** cc xx adj[b] ** adj[a] ** a*x U xx adj[bb] *xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v], —-c*xcc+adj[cc] xxadj[c], adj[b] *xadj[a] »*
adj[aa] ** adj[bb] ** c xx cc *x adj [b] **» adj[a] ** a ** u x* adj [bb] »*x adj[cc]},
{-ccxxadj[v] **xc*xxccxxadj[b], -adj[a] +adj[a] *x adj[aa] ** adj[a],
adj[aa] ** adj [bb] x* c xx cc *x adj [b] »x adj[a] ** a ** u xx adj [bb] **x adj[cc]},
{-cc*xbb *x aa, axxaa-adj[aa] *xadj[a],
adj[aa] ** adj [bb] »* c *x cc *x adj [b] »* adj[a] ** a ** u xx adj [bb] **x adj[cc]},
{-ccxxadj[v] **xc*x*xccxxadj[b] *xadj[a], a**aa-adj[aa] »*adj[a],
adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »» adj[a] ** a ** u xx adj [bb] **x adj[cc]},
{-cc, cxxccxxbbxrxaaxxa-adj[v] xxadj[cc] *xadj[c] »*xadj[b] **
adj[a] »*x adj[aa] *x adj[a] »*x a, aa x*x adj [aa] »* adj [bb] *x*
Cxx cCxxadj[b] *xadj[a] »*x a x*x ux*adj[bb] xxadj[cc]},
{ccxxCc*xxcCxxbb, aaxxa-adj[a] *x*xadj[aa], aa x*x adj[aa] »*x adj [bb] »*
Cx*xCcCx*xadj[b] »xadj[a] ** ax*xu=*xadj[bb] »»adj[cc]},
{-ccxxadj[v] **adj[cc] »*xadj[c] »*adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], a xx aa *x adj[aa] »* adj [bb] »*
Cx*xCCx*xadj[b] *xadj[a] ** ax*xu*xadj[bb] *»adj[cc]},
{cc*xadj[v], cxxcc-adj[cc] **xadj[c], adj[b] »» adj[a] ** a ** aa »*
adj[aa] ** adj[bb] ** c xx cc ** adj [b] *» adj[a] ** a *x u *x adj [bb] »x adj[cc]},
{ccxxC*xCcCxxbb, —aa+aaxxaxxaa, adj[aa] »x adj[bb] ** Cc **
cc*xxadj[b] »xadj[a] ** a*x* u xxadj[bb] »xadj[cc]},
{ccxxcxxcCcxxbb, —aaxxa+adj[a] xxadj[aa], aaxxadj[aa] **
adj[bb] *x c x*x cc xx adj[b] *x adj[a] ** a*xuxxadj[bb] *xadj[cc]},
{ccxxadj[v] *xcxxcc*xxadj[b], —adj[a] + adj[a] »*x adj[aa] »*x adj[a],
axxU=xxadj[bb] *xxadj[cc]l},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *xCc*xccxxadj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], a x*x U x*adj[bb] xxadj[cc]},
{ccxxadj[v] **x cxx cc xx adj[b] »xadj[a],
axxaa-adj[aa] *»adj[a], a**u=xxadj[bb] *xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v] *xc*xccxxadj[b] xxadj[a],
axxaa-adj[aa] *xadj[a], a*xu=x*adj[bb] xxadj[cc]},
{cc, cxxccxxbbxxaaxxa-adj[v] **xadj[cc] **xadj[c] »xadj[b] *=*
adj[a] »x adj[aa] *» adj[a] **xa, aa*x*a**Ux*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxb, cxxccxxbbx*xaaxxa-adj[v] *xadj[cc] »xadj[c] *=
adj[b] »xadj[a] *» adj[aa] *xadj[a] **a, aa*xa**Uxxadj[bb] »xadj[cc]},
{-ccxxCcxxcc*xxbb, aaxxa-adj[a] xxadj[aa], aa*x ax*uxxadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbx*xcxxccxxbb, aaxxa-adj[a] »xadj[aa],
aaxxax*Ux*xadj[bb] xxadj[cc]}, {ccxxadj[v] *xadj[cc] x*adj[c] »xadj[b],
-adj[a] +adj[a] ** adj[aa] **adj[a], a**aa**xa*xUxxadj[bb] *xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v] *xadj[cc] »xadj[c] x*adj[b],
-adj[a] +adj[a] **adj[aa] »xadj[a], a*x*xaa*xa*xUxxadj[bb] *xxadj[cc]},
{-cc*xadj[v], cxxcc-adj[cc] »*xadj[c],
adj[b] *x adj[a] ** @a*x aa x%xa %% U=x**adj[bb] xxadj[cc]},
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{ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] **xadj[c],
adj[b] »x adj[a] ** a*x aax*xa**U=x*adj[bb] »xadj[cc]},
{-cc*xCcxxcCxxbb, —aa+aax*axxaa, ax*xuxxadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxcxxccxxbb, —aa+aax**axxaa,
axxU=xxadj[bb] xxadj[cc]}, {-cCcx*xcC**cC*xbb,
-aaxxa+adj[a] *+xadj[aa], aa*x*axxu**adj[bb] »xadj[cc]},
{ccxxbbxxaaxxaxxbxxcxxccxxbb, —~aaxxa+adj[a] x+adj[aa],
aax*xax**Ux*xadj[bb] xxadj[cc]}, {1, ~cc+cc*xC*xcCcC, bbxxaaxxadj[aa] »=
adj[bb] *x c **x cc xx adj[b] *x adj[a] ** a*xuxxadj[bb] *xxadj[cc]},
{-1, —cc+CcCx*C*xCC, bbxxaaxxax*xuxxadj[bb] *x»xadj[cc]},
{cc *x bb xx aa xx adj [aa], adj[a] »* adj [aa] ** adj [bb] **x adj[cc] »x adj[c] -
adj[a] **a*x*aa*xa*xbx*x Cx*x CC**V,
adj[b] *x adj[a] ** a x*xu xx adj [bb] *x adj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x C*xccxxadj[b],
adj[a] »*x adj[aa] *x adj [bb] *x adj[cc] »*x adj[c] -adj[a] ** a *x aa »*
axxbxxCcxxcCc*xVv, adj[b] *x adj[a] ** a ** u *x* adj[bb] »x adj[cc]},
{cc x*x bb xx aa xx adj [aa] ** adj[a] »*x adj [aa] »x adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] **x adj[a] **a*xu*xxadj[bb] *xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] *x C*xcCxxadj[b] xxadj[a] **
adj[aa] ** adj [bb], c*x cc-adj[cc] *xadj[c],
adj[b] *xadj[a] ** a**ux*adj[bb] »xadj[cc]},
{cc *x bb xx aa xx adj [aa] »* adj[a] ** a, aa** a - adj[a] *xadj[aa],
b*xcCxxccxxVvxxadj[b] xxadj[a] *xxa**u=*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] **x C*x cCxxadj[b] xxadj[a] »xa,
aaxxa-adj[a] **xadj[aa], bxxCcxxcC**V*xadj[b] xxadj[a] *=*
axxUxxadj[bb] *xxadj[cc]}, {ccxxbbxxaa, —-a+a*xaaxxa,
b*xCxxccxxVxxadj[b] xxadj[a] *xxa**u=*xadj[bb] xxadj[cc]},
{cc x*x bb xx aa xx adj [aa] *xadj[a], —a+a*xaa*xa,
bx*xcCcxxccxxVvxxadj[b] xxadj[a] **xa**uxxadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v] *xCc*xcCcxxadj[b] *xxadj[a], —a+axxaaxx*a,
b*xCxxccxxVxxadj[b] xxadj[a] *xxa**ux*xadj[bb] xxadj[cc]},
{cc *x bb xx aa xx adj [aa] »» adj[a] **xa, —aaxxa+adj[a] »*adj[aa],
bx*xcCcxxccxxVvxxadj[b] xxadj[a] **xa**ux*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[Vv] **x Cc*x cCxxadj[b] xxadj[a] »xa,
-aaxxa+adj[a] *xadj[aa]l, bxxc*xccxxVvxxadj[b] xxadj[a] *x ax*
uxxadj[bb] *xadj[cc]}, {ccxxbbxxaaxxaxxb, cxxccxxbbxxaaxxa-
adj[v] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] ** adj[aa] =+ adj[a] *=* a,
b*xCxxccx*xVxxadj[b] xxadj[a] *xxa**u=*xadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[v] x*xadj[cc] *xxadj[c] »xadj[b],
-adj[a] +adj[a] ** adj [aa] »* adj[a],
axxbxxCcxxcCxxVxxadj[b] xxadj[a] **xa*xu=xxadj[bb] *xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[v], cxxcc-adj[cc] »xadj[c], adj[b] »=
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adj[a] **axxbxxC**xCcCxxVxxadj[b] *xadj[a] **x a»*uxxadj[bb] *xxadj[cc]},

{ccxxbbxxaa, axxbxxc-ax*xbxxcxxccxxbbx*xaaxrxa*xbxxc,
cCx*xVxxadj[b] *xadj[a] »x*x a x*x U x*adj[bb] »x adj[cc]},

{cc xx bb xx aa, —-a xx aa + adj[aa] *xadj[a],
axxbxxCcxxcCxxVxrxadj[b] xxadj[a] **x a*xuU=xxadj[bb] *xadj[cc]},
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{-ccxxbbxxaa, -axxaa+adj[aa] *xadj[a],
adj[aa] ** adj [bb] »* c xx cc *x adj [b] »x adj[a] ** a ** u xx adj [bb] **x adj[cc]},
{-cc*xbb xx aa, -adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] % c *x cc xx adj [b] ** adj[a] ** a »*x uxx adj [bb] *x adj[cc]}, {-cc % bb,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxccxxbbxxaaxxax*xuxxadj[bb] xxadj[cc]},
{1, —cc+ccxxCcxxcc, bbxxadj[a] »» adj[aa] ** u *xx adj [bb] »x adj[cc]},
{-1, -adj[c] +adj[c] »* adj[cc] *xadj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] **xadj[cc]}}};

n-= CheckCertificates[certificate, condl, assumptions]

ou-]= {True, True, True, True}

(i) => (v)

n-]= assumptions = {-a+ax*xaaxxa, —aa+aaxxax**aa,
-axxaa+adj[aa] *xadj[a]l, -aa**a+adj[a] »xadj[aa]l,
—C+C*%*CC**xC, —~CC+CC** C** CC, —C %% CC+adj[cc] »+adj[c],
-ccxxc+adj[c] *xadj[cc], ~a*x*xbxxc+axxbrxcxxccxxbbrxaaxxaxxbxxc,
-ccxxbbxxaa+ccxxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxCcCxxbbxxaa+adj[aa] »x adj[bb] *xadj[cc] ==
adj[c] »xadj[b] *x»adj[a], —~-cCxxbb*xaa*xaxxbxxc+
adj[c] »x adj[b] ** adj[a] ** adj [aa] ** adj [bb] »% adj[cc],
Zxxaxxbxxcxxadj[c] »»adj[b] »xadj[a], -adj[a] +adj[a] »* adj[aa] ** adj[a],
-adj[aa] +adj[aa] *»x adj[a] *x adj[aa], a** aa-adj[aa] ** adj[a],
aax*xa-adj[a] *+adj[aa], -adj[c] +adj[c] **adj[cc] **adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], c*xcc-adj[cc] x*adj[c],
ccxxc-adj[c] **xadj[cc], -adj[c] **adj[b] *» adj[a] + adj[c] ** adj [b] *=*
adj[a] »*x adj[aa] »x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] *x adj[a],
-adj[aa] »x adj [bb] »*x adj[cc] + adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[b] *x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb x*x Cc ** cC »x bb xx aa -
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] »x adj[b] ** adj[a],
ccxxbbxxaaxxaxxbxxc-adj[c] »xadj[b] *x adj[a] ** adj[aa] »*
adj[bb] *xadj[cc], a*xbxxcxxadj[c] *xadj[b] »xadj[a] **xadj[z]};
certificate = {{{-2z, —a**b*xc+asxbsxcxxccxxbbxxaaxxaxxbxxc, 1},
{—z**a**b**c, -ccCxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] ** adj[a] ** adj[aa] =% adj [bb] »* adj[cc], 1},
{1, zxxaxxbxxcxxadj[c] »»adj[b] *x adj[a], adj[aa] »* adj [bb] ** adj[cc]}},
{{-1, aaxxa-adj[a] *xadj[aa]l, bxxcxxcCxxCx*xCcCxxbbxxaaxxa},
{adj[a] ** adj[aa] *x b x* C xx CC x*x C *x cC *x bb, aa xx a-adj[a] ** adj[aa],
bxxcxxccxxCxxcCxxbbxxaaxxa}, {1, aaxxa-adj[a] *xadj[aa], bxxcC xx
CC*xCx*CCxxbbxxaaxrxaxxaaxrxarxb*xCxxCCx*xCxxCCxxbbxxaax+xa},
{-adj[a] *» adj[aa] **xb *xx C*xcCxxCx*xcC*xbb, aaxxa-adj[a] **adj[aa], 1},
{adj[a] ** adj[aa] *x b x* C*x*x cCx*x C*xadj[c] *+adj[b] »xadj[a] ** adj[aa] *=*
adj[bb] *x adj[cc] ** cC x* C *% cC *x bb, aax*a-adj[a] *xadj[aa]l, 1},
{adj[a] **adj[aa] ** b xx Cc**x cC*x Cxx cCxxbb, aaxxa-adj[a] »x adj[aa],
aaxxaxxbxxcrrxccrxCcxxccrrxbbxrxaaxra}, {-adj[a] *+xadj[aa] **xb *xxC,
ccxxc-adj[c] **xadj[cc], ccx*xbbxxadj[a] »+x adj[aal},
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{adj[a] **adj[aa] ** b xx c *x adj[c] »*» adj [b] ** adj[a] ** adj[aa] ==
adj[bb] *x adj[cc], ccxxc-adj[c] *xadj[cc], cc xxbb xxadj[a] *»adj[aal},
{adj[a] **adj[aa] *x b x* C**x CCx*x C*x CC*xbb, —aa+aa*xaxxaa,
axxbxxcxxccrxcxrxccxxbbxxaaxxal,
{adj[a] **adj[aa] *x* b xx C** CcCxx Cxx cCxxbb, —aaxxa+adj[a] »xadj[aa],
aa**a**b**c**cc**c**cc**bb**aa**a},
{-adj[a] *» adj[aa] **b, —~c+Cc*xcCcxxC, cCxxbb+xadj[a] »xxadj[aa]l},
{-adj[a] **» adj[aa] ** b xx C,
-ccxxc+adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aal},
{-adj[a] **adj[aa] **b*xc*xxcc*xC, —cCxxbbxxaaxxaxxbxxc+adj[c] **
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], ccx*C**xcCxxbbxxaaxxa},
{-adj[a] *» adj[aa] **b *x cxxcCxxC*x*cC*xxbb, aax*xa-adj[a] »xadj[aa],
b*xCcxxCcCxxC*xxCCxxbbxxaaxxa}, {adj[a] *xadj[aa] »xbxxcC,
ccxxc-adj[c] *xadj[cc], adj[c] **x adj[b] ** adj[a] »*x adj[aa] »*
adj[bb] *x adj[cc] ** cC x* C *% cC »x bb xx adj[a] ** adj[aa]l},
{adj[a] **adj[aa] *xb, —c+c*x*xcc*xC, adj[c] **x adj[b] **x adj[a] *=*
adj[aa] ** adj[bb] ** adj[cc] ** CC*x* C x* CC xx bb xx adj[a] »*x adj[aa]},
{adj[a] **adj[aa] *x*b*xc, —ccxxc+adj[c] »xadj[cc], adj[c] *xadj[b] »%adj[
a] »*x adj[aa] »x adj[bb] ** adj[cc] ** cC ** C *x cC x*x bb *x adj[a] »* adj[aa]l},
{adj[a] **adj[aa] xx* b xx c*xadj[c] *x adj[b] **x adj[a] ** adj[aa] ==
adj[bb] **xadj[cc], —cc+cCcx*C*xxcc, bbxxadj[a] xxadj[aa]},
{adj[a] **adj[aa] *x b xx c *x adj[c] ** adj [b] **x adj[a] ** adj[aa] »* adj [bb] »*
adj[cc]l, —cc*xc+adj[c] »xadj[cc], cc xxbb xxadj[a] ** adj[aa]}, {aa,
—axxbxxc+axxbxxcxxccrxxbbxxaaxxaxxbxxc, ccxxbbxxadj[a] xxadj[aa]},
{aa**axxbxxc, —ccxxbbxxaaxxaxxbxxc+adj[c] »xxadj[b] »xxadj[a] **
adj[aa] ** adj [bb] »x adj[cc], cc *xbb xx adj[a] ** adj[aa]l},
{-1, aa*xa-adj[a] »xadj[aa]l, bxxc*xxadj[c] »xadj[b] »xx adj[a] *=*
adj[aa] ** adj[bb] ** adj[cc] ** cc *x bb xx adj[a] »* adj [aa]},
{1, aaxxa-adj[a] *»adj[aa]l, bxxcx*xcc*xbbxxadj[a] *xadj[aa]l}},
{{-adj[a] »*x adj[aa] ** adj[bb], c xx cc -adj[cc] »*xadj[c], 1},
{adj[a] **a*x b *x Cxx cC xx bb *x aa xx adj[aa] »x adj [bb],
cxxcc-adj[cc] *xadj[c], 1},
{adj[a] ** adj[aa] »* adj [bb], c *x cc-adj[cc] **adj[c], 1},
{-adj[a] ** @axx b x*x C xx cC *x bb xx aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] »xadj[c], 1}, {-1, -adj[a] +adj[a] »*x adj[aa] »*xadj[a],
axxbxxCxxCcCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*xadj[c]},
{-adj[a], a*xaa-adj[aa] **adj[a],
axxbxxCxxCcC*xbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},
{-adj[a], -adj[aa] ** adj [bb] ** adj[cc] + adj[aa] ** adj [bb] *x adj [cc] *=*
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc], adj[c]},
{adj[a]l, —a*xbxxCcxxcc*xbbxxaa+adj[aa] »» adj[bb] *x* adj[cc] »*
adj[c] »* adj[b] *~ adj[a], adj[aa] =+ adj[bb] »* adj[cc] »* adj[c]}},
{{1, —c+cx*xccxxc, adj[c] »*x adj[b] *+ adj[a] »x adj[aal},
{c, —cc*xc+adj[c] »xadj[cc], adj[c] ** adj[b] »*x adj[a] ** adj[aa]l},
{-c*xccxxbb, aa*xxa-adj[a] »xadj[aa]l,
b xx c*xadj[c] **adj[b] *xadj[a] ** adj[aa]l},
{c, —ccxxbbxxaax*xaxxbxxc+adj[c] xxadj[b] *xadj[a] »* adj[aa] *=*
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adj[bb] *x adj[cc], adj[c] »* adj[b] ** adj[a] ** adj[aal}, {C ** cC % bb,
aaxxa-adj[a] **xadj[aa], bxxcxxadj[c] **xadj[b] »xadj[a] *x adj[aa]l},
{c*xadj[c] **adj[b] *» adj[a] ** adj[aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj[aa]l},
{-c*xadj[c] »xadj[b] **xadj[a], —axxb xxCc*x*xcc*xbbxxaa+
adj[aa] **x adj[bb] »x adj[cc] ** adj[c] »*x adj [b] »*x adj[a], adj[aa]l},
{c*xxadj[c] *x adj[b] »x*adj[a]l, —a**xb*xcxxccxxbbxxaa+
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] *» adj [b] »*x adj[a], adj[aa]l},
{-c*xadj[c] »xadj[b] *xadj[a] *x adj[aa] x* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*xadj[a] *+ adj[aa]l},
{-c, —adj[c] »*x adj[b] *xadj[a] +adj[c] »*x adj[b] ** adj[a] ** adj[aa] ==
adj[bb] ** adj[cc] »*x adj[c] ** adj [b] *x adj[a], adj[aal}}};

n-= CheckCertificates[certificate, cond5, assumptions]

ouf-= {True, True, True, True}
(i) <=> (vi)

(i) => (vi)

n-;= assumptions = {-a+a**xaa*xa, —aa+aa**a*xaa,
-a*xaa+adj[aa] xxadj[a], —aa*xa+adj[a] »xadj[aa],
-~C+C**CC*%C, —~-CC+CC**C*%CC, —CxxCC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], —a**xbxxc+asxbrxcxxccxxbbxxaaxxaxxbxxc,
-cc*xxbbxxaa+ccxxbbxxaaxxaxxbxxc*xxccxxbbxxaa,
—axxbxxCxxCcCxxbbxxaa+adj[aa] »»adj[bb] *xadj[cc] ==
adj[c] »*xadj[b] **adj[a], —ccxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »* adj[cc],
-adj[a] +adj[a] **x adj[aa] *x adj[a], —adj[aa] + adj[aa] »*x adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aax*xa-adj[a] **adj[aa],
-adj[c] +adj[c] *xadj[cc] »xadj[c], -adj[cc] +adj[cc] **adj[c] **adj[cc],
cxxcc-adj[cc] *xadj[c], ccxxc-adj[c] *x*adj[cc],
-adj[c] **adj[b] »xadj[a] +adj[c] »*x adj [b] ** adj[a] »*
adj[aa] ** adj [bb] »x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] ** adj [bb] »*x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] **x adj[c] *=*
adj[b] »xadj[a] **x adj[aa] *x adj [bb] *x adj[cc], a*xb *x Cc x* cCc xx bb xx aa -
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »* adj [b] ** adj[a], cC *x bb xx aa **
axxbxxc-adj[c] *xadj[b] »xadj[a] ** adj[aa] »* adj [bb] ** adj[cc]};
certificate = {{{-cxxcc*xbb, aaxxa-adj[a] »xadj[aa], 1},
{c*xadj[c] **adj[b] »* adj[a] ** adj[aa] ** adj [bb] *x adj[CcC] ** CC %% C x*% CC %%
bb, aa *xa-adj[a] **adj[aa], 1}, {c**xcc*xbb, aaxxa-adj[a] **adj[aa], 1},
{-c*xadj[c] »xadj[b] *xadj[a] *» adj[aa] ** adj [bb] »* adj[cc] ** cc xx bb,
aaxxa-adj[a] **xadj[aa], 1}, {c*x*xcc*xbb, aaxxa-adj[a] **adj[aa],
Qax*axxb*xCx*xCC*xCx*xCC*xbbxxaaxxa},
{c*xccxxbb, —aa+aa*xaxxaa, a*xb*xxCc*xrxCcCxxCxxCcC*xbbxrrxaax+a}l,
{c*xcc*xbb, —aa**a+adj[a] »xadj[aa]l,

Qax*axx*xb*x C** CC*x C**x CC*xxbb*xxaaxxa},



CertificatesHartwig.nb | 65

{cxxccxxbb, aaxxa-adj[a] *xadj[aa], bxxCx*xCC**C*xCCxxbbx*xaaxxa},
{-c, —ccCxxbbxxaaxxaxxbxxc+adj[c] xxadj[b] »»adj[a] »=
adj[aa] ** adj [bb] »* adj[cc], cC*x Cxx cC x*x bb xx aa xxa},

{-c*xccxxbb, aaxxa-adj[a] *x»adj[aa]l, bxxCc*x*CcC*x CxxCcCxxbbxxaaxxa},

{c*xxadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa]l},

{c*xadj[c] **adj[b] »* adj[a] ** adj[aa] ** adj [bb] ** adj[cc],
-CC+CC**C*xCC, bbxxadj[a] **adj[aa]l},

{c*xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »x adj [bb] ** adj[cc],
-ccxxc+adj[c] *x»adj[cc], ccxxbbxxadj[a] »*xadj[aa]l},

{c, —ccxxbbx*xaa+ccxxbb*xaaxxa*xbxxcxxccxxbbx+xaa, a},

{c, —ccxxbbxxaaxxaxxbx*xxc+

adj[c] »* adj[b] ** adj[a] ** adj[aa] »* adj [bb] »»x adj[cc], cCc*xxbb *xaa*xa}},
{{-adj[a] ** adj[aa] ** adj [bb], c *x cc -adj[cc] »*adj[c], 1},

{adj[a] **a*x b xx Cx%x cC xx bb xx aa xx adj [aa] »x adj [bb],
cxxcc-adj[cc] *»xadj[c], 1},

{adj[a] ** adj[aa] *x adj[bb], c *x cc -adj[cc] **adj[c], 1},

{-adj[a] ** @axxb x%x Cc xx cC *x bb xx aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], 1}, {-1, —adj[a] +adj[a] »*x adj[aa] *xadj[a],
axxbxxCxxcC*xbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},

{-adj[a], a*x*aa-adj[aa] »xadj[a],
axxbxxCxxCCxxbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] x*adj[c]},

{-adj[a], -adj[aa] ** adj [bb] »*x adj[cc] + adj [aa] »* adj [bb] ** adj[cc] ==

adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc], adj[c]},

{adj[a]l, —a*xbxxCcx%xcc*xbbxxaa+adj[aa] *xadj[bb] x*adj[cc] »*

adj[c] »*xadj[b] **xadj[a], adj[aa] »* adj[bb] *x adj[cc] **adj[c]}},
{{1, —-c+c**xccxxcCc, adj[c] »*x adj[b] ** adj[a] »x adj[aal},

{c, —ccxxc+adj[c] *xadj[cc], adj[c] *x adj [b] ** adj[a] »*x adj[aa]},

{-c*xccxxbb, aa*xxa-adj[a] *xadj[aa],
bx*xcxxadj[c] *xxadj[b] *x adj[a] »x adj[aal},

{c, —ccxxbbxxaaxxaxxbxxc+adj[c] xxadj[b] *xadj[a] »*x adj[aa] *=*

adj[bb] *x adj[cc], adj[c] »* adj[b] ** adj[a] ** adj[aal}, {C *x cC xxbb,
aax*xa-adj[a] **xadj[aa]l, bxxcxxadj[c] *xadj[b] »xadj[a] ** adj[aa]l},

{c**xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*xadj[a] *+ adj[aa]},

{-c*xadj[c] »xadj[b] *xadj[a], —a*xbxxCcx*x*xcc*xbbxxaa+

adj[aa] ** adj[bb] »x adj[cc] ** adj[c] *» adj[b] »*x adj[a], adj[aa]l},
{c*xxadj[c] *xadj[b] »*adj[a]l, —a**xb*xCcxxccxxbbx*xaa+
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj[b] *x adj[a], adj[aa]l},

{-c*xadj[c] »xadj[b] *xadj[a] *x adj[aa] =% adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa]l},

{-c, —adj[c] »xadj[b] *xadj[a] +adj[c] »*x adj[b] **x adj[a] ** adj[aa] **

adj[bb] *x adj[cc] *x adj[c] *»* adj [b] »xadj[a], adj[aa]l}}};

n-= CheckCertificates[certificate, cond6, assumptions]

ou-]= {True, True, True}
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(vi) => (i)

1= assumptions = {-a+axxaa*xa, —aa+aa*xax**aa,
-axxaa+adj[aa] *xadj[a], -—aa**a+adj[a] »xadj[aa]l,
-C+C**CC*%C, —~-CC+CC**C*x%CC, —CxxCC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], adj[a] »* adj[aa] »x adj [bb] ** adj[cc] »x adj[c] -
adj[a] **a**xaa*xa**xbDx*x C*x* CCx*xV, —Cx*xCC*xxbb*xaa*xax*xxu+
cxxadj[c] »xadj[cc] **x adj[c] »*x adj[b] ** adj[a] »* adj[aa],
-C*xCCxxbbxxaaxxa+cxxCcCxxbbxxaa*xaxvxaasxa*xxbxxcCxx
CCxxC*x* CC*xbbxxaaxxa, —adj[a] +adj[a] »*x adj[aa] *xadj[a],
-adj[aa] +adj[aa] ** adj[a] »x adj[aa], a x*x aa - adj[aa] »xadj[a],
aax*xa-adj[a] **adj[aa], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] *xadj[c] **adj[cc], c*xcc-adj[cc] **adj[c],
ccxxc-adj[c] *xadj[cc], CxxCcCxxbb xxaaxxa-
adj[v] »*xadj[cc] *xadj[c] »*x adj [b] ** adj [a] ** adj[aa] ** adj[a] ** a,
-adj[u] ** adj[a] ** adj[aa] =% adj [bb] »*x adj[cc] ** adj [c] +
aaxxaxxbxxC*xxCCxxCxxadj[c],
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[a] »*x adj[aa] ** adj [bb] **x adj[cc] **x adj[c] »* adj[cc] **x adj[c] »* adj[b] **
adj[a] »*x adj[aa] *x adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c]};
certificate = {{{a*x*xbxxc*xccxxbb, aax*a-adj[a] *»adj[aa], bxxc},
{-ax*bxxcxxadj[c] xxadj[b] »xadj[a] ** adj[aa] *x adj [bb],
-adj[cc] +adj[cc] **xadj[c] **xadj[cc], 1},
{a*xbxxc*xccxxbbxxadj[a] »xadj[aa] **b*xcxxadj[c] »x*xadj[b] **
adj[a] »*x adj[aa] »*x adj[bb], -adj[cc] +adj[cc] *xadj[c] »*adj[cc], 1},
{-axxbxxcxxadj[c] *xxadj[b] »»adj[a] »*x adj[aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[ccl},
{a**xadj[u] *x adj[a] »*x adj[aa] ** adj [bb] x*x c xx cc *x adj[b] »=*
adj[a] »*x adj[aa] »x adj[bb], cx*cc-adj[cc] »xadj[c], adj[cc]},
{axxbxxcxxccxxbbxxadj[a] *xadj[aa] *xbxxcxxadj[c] »*xadj[b] **
adj[a] »* adj[aa] *x adj[bb], c*x cc -adj[cc] »xadj[c], adj[cc]},
{-a*xbxxcxxccxxbbxxadj[u] xxadj[a] **x adj[aa] ** adj [bb] ** c *% cC **
adj[b] **x adj[a] ** adj[aa] »* adj [bb], c *x cc -adj[cc] **adj[c], adj[cc]},
{a**xadj[u], -adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »x adj[c] +
adj[a] »*x adj[aa] ** adj[bb] *x adj[cc] *x adj[c] »* adj[cc] *x adj[c] »=*
adj[b] »x adj[a] **x adj[aa] **x adj[a] ** adj [aa] ** adj [bb] %%
adj[cc] *xadj[c], adj[cc]}, {-a*xbxxCx%xcc*xbbxxadj[u],

-adj[a] ** adj[aa] **x adj[bb] ** adj[cc] »*x adj[c] + adj[a] ** adj [aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »x adj[a] »*
adj[aa] ** adj[a] *x adj[aa] =% adj [bb] »x adj[cc] ** adj[c], adj[cc]},

{-a*xadj[u] »xadj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] *=*
adj[cc] *xadj[c] *xadj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] *x adj[bb] ** adj[cc] *x adj[c] »* adj[cc]},
{a*xxb*xxCcxxccxxbbxxadj[u] *»adj[a] »*x adj[aa] »x adj [bb] x* adj[cc] »=*
adj[c] »*xadj[cc] *xadj[c] »*xadj[b], —adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »x adj[cc]},
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{-a**xadj[u] »xadj[a] ** adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*adj[b] *» adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*x adj[cc]},
{a*xxb*xxCcxxccxxbbxxadj[u] *xadj[a] »* adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »*x adj[cc]},
{a**xadj[u] *x adj[a] »*x adj[aa] ** adj[bb], c xx cc -adj[cc] »*xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] »* adj[cc]},
{-a*xbxxcxxccxxbbxxadj[u] »xadj[a] ** adj[aa] »* adj [bb],
cxxcc-adj[cc] »xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] »* adj[cc]},
{a, -adj[u] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »x adj[c] +
aa*xaxxbxxcxxccxxCxxadj[c], adj[b] xx adj[a] *=
adj[aa] *x adj[bb] *x*x cxxccxxadj[cc]}, {-a*xbxxCcxxccxxbb,
-adj[u] =+ adj[a] ** adj[aa] =+ adj [bb] ** adj[cc] **xadj[c] +aaxxaxxb xxC*x*
ccxxcxxadj[c], adj[b] »» adj[a] »* adj[aa] »* adj [bb] ** c *x cc xx adj[cc]},
{-a*xadj[u] »xadj[a] ** adj [aa] »*x adj[bb], c**x cc-adj[cc] **adj[c],
adj[b] *x adj[a] ** adj[aa] ** adj [bb] **x c x* cc x* adj[cc]},
{a*xxbxxCc*xccxxbbxxadj[u] *»adj[a] »*x adj[aa] *x adj[bb], c »* cc -
adj[cc] *xadj[c], adj[b] *x adj[a] »*x adj[aa] *x adj [bb] ** c x*x cc »xx adj[cc]},
{-a, aa*xa-adj[a] *xadj[aa]l, bxxc*xxcc*xxCxxadj[c] »xadj[b] **
adj[a] »x adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
{axxbxxcxxccxxbb, aaxxa-adj[a] *x»adj[aa]l, bxxC*x*xCC*xCx*
adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] **x c xx cc *x adj[cc]},
{-a*xadj[a] »xadj[aa] **xb*xc, ccxxc-adj[c] **adj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
{a*xxbxxcxxccxxbbxxadj[a] xxadj[aa] **xb*xc, ccxxc-adj[c] »*xadj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c xx cc xx adj[cc]},
{-a*xadj[a] »xadj[aa] **xb, —-c+CcxxcCcxxcC,
adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{a*xxbxxcxxccxxbbxxadj[a] xxadj[aa] **xb, —-c+c*xccxxcC,
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj [bb] ** c xx cc xx adj[cc]},
{-a*xadj[a] »xadj[aa] **bxxcCc, —cc*x*c+adj[c] *»adj[cc],
adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{a*xbxxCxxcCcxxbbxxadj[a] *xadj[aa] **xb*xc, —ccxxc+adj[c] *x*adj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c xx cc xx adj[cc]},
{-a, -adj[u] »*x adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
aaxxaxxbxxCcxxcCxxCxxadj[c], adj[cc]}, {axxbxxcx*xxccxxbb,
-adj[u] ** adj[a] »*x adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c] +
aaxxaxxbxxCxxcCxxCxxadj[c], adj[cc]},
{a, aax*xa-adj[a] *»adj[aa]l, bxxcxxcc*xc*xxadj[c] »*xadj[cc]},
{-a*xbxxcxxccxxbb, aaxxa-adj[a] »xadj[aa],
bx*xcxxccxxcxxadj[c] *xadj[cc]},
{axxadj[a] *xadj[aa] **b*xxc, cc*xc-adj[c] »*»adj[cc], adj[c] **adj[cc]},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] »xbxxcC,
ccxxc-adj[c] *xadj[cc], adj[c] *xadj[cc]},
{axxadj[a] *xadj[aa] *xb, —c+Cc*xccxxcCc, adj[c] **xadj[cc]},
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{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb,

-C+CxxCC*x*xC, adj[c] **adj[cc]},

{a*xadj[a] *x*adj[aa] **xbxxCc, —ccxxc+adj[c] *xadj[cc], adj[c] »xadj[cc]},
{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC,

-ccxxc+adj[c] *»xadj[cc], adj[c] *xadj[cc]}, {a*x*xb, —-c+Cc*x*xcCcxxcC, 1},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —c+Ccxxccx*xcC, 1},
{axxbx*xxc, —ccxxc+adj[c] **adj[cc], 1},

{-axxbxxcxxccxxbbxxadj[a] *xadj[aa] **bxxc, —cc*xc+adj[c] »*xadj[cc],

1}, {-a**b*xc*xcCc, —Cx*xCcCxxbbxxaa**xa*xuU+cCcxxadj[c] »=

adj[cc] *xadj[c] »*adj[b] *x adj[a] ** adj[aa], adj[bb] **x adj[cc]},
{axxbxxcxxccxxbbxxadj[a] *x»adj[aa] *xb, —~cxxccxxbbx*xaaxxaxxu+
cxxadj[c] »xadj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa],

adj[bb] **adj[cc]}, {a**b*xxc*xxccxxbbxxadj[a] xxadj[aa] *xb *»x

Cxx CcCxxbb, aaxxa-adj[a] »xadj[aa], ux**adj[bb] »xxadj[cc]},
{-axxbxxCcxxccxxCxxCcCxxbbxxadj[a] *x»adj[aa] *xb *xC*xcCcx*xCx*xcCC*xbb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc]l}, {a**xb*xc=xxcc,

-C+Cx*xCC*%xC, adj[c] *x adj[b] »* adj[a] ** adj[aa] »* adj [bb] *+ adj[cc]},
{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —c+CcxxcC**xcC,

adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},
{axxbxxc*xccxxc, —ccxxc+adj[c] »xadj[cc],

adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},
{-axxbxxcxxccxxbbxxadj[a] *xadj[aa] **bxxc, ~cc*xc+adj[c] »*xadj[cc],

adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] ** adj[cc]},
{a**b**c**cc, —C*xCCxxbbxxaaxxa+cxxcCcxxbbxxaaxxaxxaaxx

axxbxxCxxCCxxCxxCCxxbbxrxaaxxa, uxxadj[bb] »xadj[cc]},
{-a*xbxxcxxccxxC*xcCxxbb, aax*a-adj[a] *»adj[aa]l,
aaxxa*xxbxxCxxCCxxCxxCCxxbbxxaaxxa*xuxxadj[bb] xxadj[cc]},
{-a*xbxxcxxccxrxcxxccxxbb, —aa+aax*xaxxaa,

AxxbD**x Cx* CC**x Cxx CCx*xbb xx aax%xaxxu=xxadj[bb] xxadj[cc]},
{-a*xbxxcxxccxxC*xxCcCxxbb, —aax*xa+adj[a] »xadj[aa],

aaxxa*xxbxxCxxCCxxCxxCCxxbbxxaaxxa*xuxxadj[bb] xxadj[cc]},
{-a*xbxxcxxccxxC*xxcCxxbb, aa*x+a-adj[a] *»xadj[aa],

b*xCcxxCcCx*C*xxCCxxbbxxaaxxaxxuxxadj[bb] *xxadj[cc]},
{-a*xbxxCxxCcCx*xC**xCCxxbbxxadj[a] *»adj[aa] *xb*xcCc, cC*xcC-
adj[c] »*adj[cc], cc *x bb xx adj[a] ** adj[aa] ** u xx adj [bb] **x adj[cc]},
{-a*xbxxCcxxccxxC*xxCcCxxbbxxadj[a] *xadj[aa] *xxb, —~c+Cc*xccxxC,
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] **x adj[cc]},
{-axxbxxCxxcCxxC*x*xCCxxbbxxadj[a] *»adj[aa] *xxb*xxCc, —cCxxC+
adj[c] *»*adj[cc], cc*x bb xx adj[a] ** adj[aa] ** u xx adj [bb] »*x adj[cc]},
{-a*xbxxc, ccxxc-adj[c] *xadj[cc], ccxxbbxxadj[a] *x adj[aa] ==
bxx Cxxccxxbbxxadj[a] xxadj[aa] *»uxxadj[bb] xxadj[cc]},
{-a*xb*xc, —cc+cCcxxC**xcCcC, bbxrxadj[a] xxadj[aa] ** b xxC**
cc *x bb xx adj[a] ** adj[aa] ** u xx adj [bb] »*x adj[cc]},
{-a*xbxxc, —ccxxc+adj[c] *»adj[cc], ccxxbbxxadj[a] »x adj[aa] »*
bxx Cxxccxxbbxxadj[a] xxadj[aa] *»uxxadj[bb] xxadj[cc]},
{a*xbxxc, ccxxc-adj[c] »xadj[cc], adj[c] ** adj [b] »*x adj[a] ** adj[aa] »=*
adj[bb] *x adj[cc]}, {a**bxxc, —adj[c] +adj[c] **xadj[cc] *xadj[c],
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adj[b] »x adj[a] ** adj [aa] »* adj [bb] *x adj[cc]}, {-1, —a+ax*xaax**a,
b*xcxxadj[c] xxadj[b] *x adj[a] »*x adj[aa] ** adj [bb] *x c xx cc *x adj[cc]},

{-a, —aax*x*a+adj[a] xxadj[aa], bxxcx*xadj[c] *x adj[b] ** adj[a] »*x adj[aa] »*

adj[bb] *x c**ccxxadj[cc]}, {1, —a+ax*xaax*xa, bxxcxxadj[c] *xadj[cc]},

{a, —aa*xa+adj[a] »xadj[aa]l, bxxc=*xadj[c] »xadj[cc]}},

{{cc*xbb, aaxxa-adj[a] *xxadj[aa], b*x Ccxxccxxbbxxaa},

{cc*xbb, ~aa+aa*xa*xaa, 1},

{-ccxxbbxxadj[a] *»adj[aa] **b xxc*xcCcxxbb, —aa+aaxxaxxaa, 1},

{cc x*xbb, -aax*xa+adj[a] *xadj[aa], aa},

{-cc*xbbxxadj[a] *x*x adj[aa] ** b x*x c *x cCc »x bb,

-aax*xa+adj[a] *xadj[aa], aa}, {cc, —~-CcxxcCcxxbbxxaaxxa+
Cx*CCxxbbxxaaxrxaxxaaxxasxb*xxCx*xCCx*CxxCCxxbbxxaax+xa, aa},

{cc**xc*xcCcxxbb, aaxxa-adj[a] »xadj[aa], aa},

{-ccxxCcxxcCxxbbxxadj[a] xxadj[aa] **x b x%x C x*x CC** C*x cC xx bb,
aaxxa-adj[a] **adj[aa], aa}, {-ccxxCx*xcC*xbb, aaxxa-adj[a] »x+*adj[aa],
aasxaxxbxxcrxccrxCxxcCxxbbrxaaxrrxaxrxaa}, {-ccxxCx*xcCCxxbb,
-—aa+aaxxaxxaa, axxbxxCxxCCxxCrxCCrxbbxrxaaxxaxrraa}l,

{-cc*xCcxxccxxbb, —aaxxa+adj[a] **adj[aa],
aa*xaxxbxxcrxccrrxCcxrxcCxxbbrrxaaxrrxaxrxaa}, {-ccxxcCcx*xccxxbb,
aaxxa-adj[a] **adj[aa], bxx Cxx CC*x* C** CC xx bb xx aa »x a xx aa},

{1, ccx*xc-adj[c] **xadj[cc], cc *x bb xx adj[a] ** adj [aa] *x* aa},

{-ccxxCcxxcc*xxbbxxadj[a] xxadj[aa] *»bxxc, ccx*xc-adj[c] **xadj[cc],
cc xx bb xx adj[a] »x adj[aa] ** aa}, {-CcC*x CxxcC*x*xbbxxadj[a] »xadj[aa] *xb,
-C+Cx*xCC*x%C, CC*xbbxxadj[a] xx adj [aa] »x aa},

{1, ~cc*xc+adj[c] »xadj[cc], cc*xbb xxadj[a] xx adj [aa] »+ aa},

{-ccxxCcxxccxxbbxrxadj[a] xxadj[aa] **»bxxc, —cc**xc+adj[c] »»adj[cc],
cc xx bb xx adj[a] »x adj[aa] **xaa}, {-1, cc*xc-adj[c] »*xadj[cc],
ccxx bbxxadj[a] ** adj[aa] ** b xx C *xx cC xx bb xx adj[a] ** adj [aa] ** aa},

{-1, —cc+ccxxCcx*x*xCC, bbxxadj[a] xx adj[aa] **x b x*x C x%x cC ** bb »*

adj[a] »*x adj[aa] **xaa}, {-1, —ccxxc+adj[c] x*adj[cc],
cc xx bb xx adj[a] »x adj[aa] *x b *x Cxx cc xx bb *x adj[a] »*x adj[aa] ** aa},

{1, -cc+ccxxcxxcc, bbxxadj[a] xx adj[aa] **aa}},

{{-adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], adj[b] *xadj[a]l},
{-a*xbxxadj[v] *xcxxcc*xadj[b] »xadj[a], ax*xaa-adj[aa] »xadj[a]l, 1},
{-a*xbxxadj[v] *xadj[cc] *xcCc, —C*x*xCcCxxbbxxaa**xa*xu+

cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa], adj[a]l},
{axxbxxadj[v] *x»adj[cc] **x CC*x Cxx CcC*xxbbxxadj[a] »xadj[aa] *xb,
-C*xCCxxbbxxaaxxaxxu+
cx*xadj[c] *xadj[cc] *xadj[c] ** adj[b] »x adj[a] *x adj[aa], adj[a]l},
{axxbxxadj[v] *» adj[cCc] ** CCxx Cx%x CC ** bb xx adj[a] ** adj [aa] »=*
bxx cxxccxxbb, aaxxa-adj[a] xxadj[aa]l, uxxadj[a]l},

{-a*xbxxadj[v] *xadj[cC] **x CC*x*x Cx* CC *x bb xx adj[a] ** adj[aa] »*

b*xcxxccxxCxxcCxxbb, aaxxa-adj[a] *xadj[aa]l, uxxadj[a]l},

{axxbxxadj[v] *»adj[cc] **xCcC, —C+Cx*xCC**C,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj[a]},

{-ax*bxxadj[v] **adj[cc] ** CC*x Cx* cC xx bb xx adj[a] »*x adj[aa] »x b,
-C+CxxCC*x%xC, adj[c] ** adj[b] »*x adj[a] ** adj[aa] »+x adj[a]l},
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{a*xbxxadj[v] *x»adj[cc] *xccxxC, —cc*x*cC+adj[c] »xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj[a]},
{-a*xbxxadj[Vv] *xadj[cC] ** CC % C x*x CC % bb xx adj[a] ** adj[aa] »x b xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj[a]l},
{axxbxxadj[v] *»adj[cc] **xCcC, —CxxCC*x*xbbxxaa*xxa+cC*xxCCxxbbxx
AQaxxa*xxAa*xA*x D xx Cx* CC**x Cxx CCxxbbxxaaxxa, uxxadj[al},
{-axxbxxadj[v] *xadj[cc] *» cCx*xCx*xCcC*xbb, aax*xa-adj[a] *+adj[aa],
aaxxaxxbxxCcrxcCrxxCrxcCxrxbbxxaaxxaxrxuxxadj[al},
{-axxbxxadj[v] *xadj[cc] *x cCxxC*x*CCxxbb, —aa+aaxxaxxaa,
axxbxxCcxxccxxCcxxccxxbbxxaaxxaxxuxxadj[al},
{-a*xbxxadj[v] *xadj[cc] *xcCxxCx*xcC*xbb, —aa*xa+adj[a] *xadj[aa],
aaxxaxxbxxCcrxCcCrxCrxxCcCxxbbxxaaxxaxxuxxadj[al},
{-a*xbxxadj[v] *xadj[cc] *x cCxxC*x*CC*xbb, aa*xxa-adj[a] *xadj[aa],
b*xcxxccxxCxxCcCrxbbxxaaxxaxxuxxadj[al},
{-a*xbxxadj[v] *xadj[cC] **x CCx*x Cx*x CC*xbb xx adj[a] *xadj[aa] »xb xxcC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] **xu=*xxadj[a]l},
{-ax*bxxadj[v] **adj[cc] **x CC*x Cx* cC xx bb xx adj[a] »*x adj[aa] »* b,
-C+C**xCC*x%C, CC*xbbxxadj[a] *xadj[aa] »*u xxadj[a]l},
{-a*xbxxadj[v] »xadj[cC] ** CCx*x C*x*x CC *x bb xx adj[a] ** adj[aa] »*b xxC,
-ccxxc+adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa] **u=*xadj[a]l},
{-ax*bxxadj[v] **xcxxccxxadj[b], -adj[a] +adj[a] ** adj[aa] *x adj[a], 1},
{a*xbxxadj[v] *»adj[cc] *x ccxxCcxxadj[c] x*xadj[b],
-adj[a] +adj[a] *x adj[aa] »xadj[a]l, 1},
{-a*xbxxadj[v] *xadj[cC] **x CCx*x C*x* CC *x bb xx adj[a] ** adj[aa] »*
bxxcxxadj[c] *xadj[b], -adj[a] +adj[a] ** adj[aa] **xadj[a], 1},
{axxbxxadj[v] *»adj[cc] **x CC*x Cx%x cC x*x bbxxadj[u],
-adj[a] ** adj[aa] »x adj[bb] ** adj[cc] »*x adj[c] + adj[a] ** adj [aa] »=*
adj[bb] *x adj[cc] **x adj[c] ** adj[cc] »* adj[c] **x adj [b] ** adj[a] »* adj [
aa] xx adj[a] *x adj[aa] =+ adj [bb] *x adj[cc] ** adj[c], adj[b] **xadj[a]l},
{-a*xbxxadj[v], cxxcc-adj[cc] *xadj[c], adj[b] »xadj[al},
{adj[aa] *x adj[a] »* adj[aa] ** adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] *xadj[a]l},
{-a*xbxxCcxxccxxbbxxaaxxadj[aa] *x» adj[a] »x adj[aa] *»* adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[b] *x*adj[a]l},
{a*xbxxadj[v] **adj[CcC] ** CC *x*x C *x CC *x bb xx adj [u] ** adj[a] »=*
adj[aa] ** adj [bb] ** c xx cc ** adj [b] »*x adj [a] ** adj[aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] **adj[a]l},
{-a*xbxxadj[Vv] **adj[CcC] ** CC % Cx* CC *x bb xx adj [u] *x adj[a] »*
adj[aa] ** adj[bb] **x adj[cc] **x adj[c] »* adj[cc] »*x adj[c] *x adj [b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] »=x
adj[cc] *xadj[c] **x adj[b] »*x adj[al},
{-a*xbxxadj[v] *xadj[cC] ** CCx%x C x* CC *x bb xx adj [u] ** adj[a] »*x adj[aa] **
adj[bb], -adj[cc] +adj[cc] **adj[c] *xadj[cc], adj[c] =% adj[b] **
adj[a] »* adj[aa] ** adj[bb] **x adj[cc] *x adj[c] »* adj[b] ** adj[a]},
{axxbxxadj[v] *x» adj[cC] ** CC*x Cxx CC x* bb xx adj[u] »=
adj[a] »* adj[aa] ** adj [bb], c**x cc - adj[cc] *xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] **x adj[c] ** adj [b] »+x adj[a]l},
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{axxbxxadj[v] *» adj[cc] ** CC** C x%x CcC ** bb,

-adj[u] **x adj[a] ** adj[aa] **x adj [bb] »x adj[cc] ** adj[c] +
aaxxaxxbxxCcxxcCxxCcxxadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] **x adj[a]},

{a*xbxxadj[v], c*xcc-adj[cc] x*xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] **x adj[a]},

{-ax*bxxadj[v] **adj[cC] ** CC** Cx* CC x* bb xx adj [u] »*

adj[a] »*x adj[aa] *x adj[bb], c *x cc - adj[cc] »* adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] **x adj[a]},

{-axxbxxadj[v] xxadj[cc] *x cCx*xC*x*CC*xbb, aa*xxa-adj[a] *xadj[aa],

b*xcxxccxxcxxadj[c] »xadj[b] *xadj[a] *x adj[aa] x* adj [bb] ** c % cC **
adj[b] »xadj[al}, {-axxbxxadj[v] **xadj[cc], ccx*xc-adj[c] **adj[cc],
adj[c] ** adj[b] *~ adj[a] *+ adj[aa] »* adj [bb] ** c xx cc *x adj[b] »* adj[a]l},

{-ax*bxxadj[v] *xadj[cc] **x cC*x Cx*CcCxxbbxxadj[a] »xadj[aa] »xbxxcC,
ccxxc-adj[c] **adj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »* c xx cc *» adj [b] »+x adj[a]l},

{-ax*bxxadj[v] **xadj[cCc] **CC, —C+C*xCC*xC,
adj[c] **x adj[b] ** adj[a] »* adj[aa] ** adj [bb] *% c xx cc *x adj [b] »+x adj[a]l},

{-a*xbxxadj[v] »xadj[cc] *xccxxcC, —cC*xCc+adj[c] »+xadj[cc],
adj[c] »*xadj[b] ** adj[a] *x adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »+x adj[a]l},

{-a*xbxxadj[v] *xadj[cc] **x cCx* C %% cC *x bb,

-adj[u] =+ adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj[c] +
aaxxaxxbxxCcxxCcCxxCxxadj[c], adj[b] **adj[a]l},

{axxbxxadj[v] *xadj[cc] **x cC*x Cxx CcCxxbb, aaxxa-adj[a] »xadj[aa],
b*xcxxccxxcxxadj[c] *»adj[b] xxadj[al}, {a*xbxxadj[v] x*adj[cc],
ccxxc-adj[c] **xadj[cc], adj[c] »*adj[b] **adj[a]},

{a*xxbxxadj[v] *x» adj[cc] ** CCxx Cxx CC x* bb xx adj[a] x* adj[aa] *x b xxcC,
ccxxc-adj[c] *+xadj[cc], adj[c] »*adj[b] *+adj[a]},

{axxbxxadj[v] *x»adj[cc] **x CCxx CxxCcC*xxbbxxadj[a] »xxadj[aa] »xb,
-C+CxxCC*x*xC, adj[c] ** adj[b] »xadj[al},

{a*xxbxxadj[v] *xadj[cc] ** CCxx Cxx CcC x* bb xx adj[a] xx adj[aa] »x b xxcC,
-ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] *+adj[a]l},

{axxbxxadj[v] *»adj[cc] *xcCc, —CxxcCxxbbxxaaxxax*xxu+

cxxadj[c] »xadj[cc] »xadj[c] »*x adj[b] ** adj[a] »* adj[aa],
adj[bb] *x c xx cc x* adj [b] »xadj[a]l},

{-ax*bxxadj[v] **adj[cCc] **x CC**x Cx* CC xx bb xx adj[a] »x adj[aa] »x b,
-CxxCcC*xxbbxxaaxxaxxu+c*xadj[c] »xadj[cc] **xadj[c] »*

adj[b] »*x adj[a] ** adj[aa], adj[bb] ** c *xx cc xx adj [b] ** adj[a]},
{-a*xbxxadj[Vv] *xadj[cC] ** CC*%x C x* CC *x bb xx adj[a] **x adj[aa] *xx b x%x C xx
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ccxxbb, aaxxa-adj[a] »x adj[aa], uxxadj[bb] xx c xx cc *xx adj[b] »+x adj[a]l},

{axxbxxadj[v] *x»adj[cCc] ** CC*x Cxx CcC*x*bbxxadj[a] »=
adj[aa] ** b x*x C *%x CC **x C *x CC *x bb,
aaxxa-adj[a] *+xadj[aa], uxxadj[bb] *x c*xccxxadj[b] *xadj[a]l},
{-axxbxxadj[v] **adj[cc] *xcCc, —C**CCxxbbxxaaxxa+
Cx*CCxxbbxxaaxrxaxxaaxrxarxxbxxCxxCCx*xCxxCCxxbbxxaaxxa,
ux%adj[bb] xx cxx ccxxadj[b] *xadj[a]},
{a*xxbxxadj[v] *» adj[cc] ** CC*x C % CC ** bb,
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aaxxa-adj[a] **adj[aa], aa*x*xa*x*b *% C %% CC %% C x% CC **
bb xx aa ** a *x U xx adj[bb] ** c *x cc xx adj [b] ** adj[a]},
{a*xbxxadj[v] »*adj[cc] **xcCx*xC*xCCxxbb, —aa+aa*xax*xxaa, a*xxbxx
C**x CC** C*% CCxxbbxxaaxxa»xuU=xxadj[bb] *xcxxccxxadj[b] *xadj[a]},
{axxbxxadj[v] *x»adj[cc] ** cCxx CxxCcC*x*bb, —aa*x*xa+adj[a] »xadj[aa],
Aa*xA*x*x D ** C** CC %% C*%x CC %% bb % aa »
axxUxxadj[bb] *xcxxccxxadj[b] *xadj[a]},
{axxbxxadj[v] **»adj[cc] *xx cC*x Cxx CcC*x*xbb, aaxxa-adj[a] »xadj[aa],
b*xCxxCCx*C*x*xCCxxbbxxaaxxaxxuUxxadj[bb] *xc*xccxxadj[b] xxadj[a]},
{a*xbxxadj[v] »*adj[cC] ** CCx*x C*x CC *x bb xx adj[a] **x adj[aa] *xb x*xC,
ccxxc-adj[c] **adj[cc],
cc x*x bb xx adj[a] »*x adj[aa] ** uxx adj [bb] ** c *x cc »xx adj [b] ** adj[a]},
{axxbxxadj[v] *xadj[cC] ** CC*x Cxx CcC xx bbxx adj[a] »x adj[aa] *x b,
-C+C**xCC*x%C, CC*xbbxxadj[a] *xadj[aa] »* uxx adj[bb] *xc*=*
ccxxadj[b] *xadj[a]}, {a**xbxxadj[v] *»adj[cC] ** CC*x C »*
ccxx bb xxadj[a] *xadj[aa] **xb*xxc, —ccxxc+adj[c] **adj[cc],
cc*x bb xx adj[a] ** adj[aa] ** u xx adj [bb] ** c *x cc *x adj [b] *+ adj[a]},
{-axxbxxadj[v] **xadj[cc], -adj[c] +adj[c] ** adj[cc] »*adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] **x adj[a]},
{a*xbxxadj[v] *xadj[cc], -adj[c] +adj[c] »*x adj[cc] ** adj[c],
adj[b] *xadj[a]l}, {a*xbxxadj[v] **c*xcc*xadj[b], —adj[a] +
adj[a] »x adj[aa] **x adj[a], adj[aa] ** adj [bb] ** c xx cc xx adj [b] *xadj[a]},
{a*xbxxadj[v] *x cxx ccxxadj[b] *xadj[a], a*xaa-adj[aa] **xadj[a],
adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »x adj[a]l}, {a**xb, c*xxcCxxbbxxaaxxa-
adj[v] *»*adj[cc] »xadj[c] ** adj [b] ** adj[a] »*x adj[aa] »*x adj[a] ** a,
aa x* adj[aa] »x adj [bb] ** c *x cc xx adj [b] ** adj[a]},
{-a*xbxxcxxccxxbb, aaxxa-adj[a] »xadj[aa],
aa xx adj[aa] *x adj [bb] *x c xx cc xx adj [b] »x adj[a]l},
{axxbxxadj[v] *xadj[cc] **adj[c] »*xadj[b],
-adj[a] +adj[a] ** adj [aa] »* adj[a],
axx aa*x*adj[aa] »x adj[bb] ** c *x cc »xx adj [b] ** adj[a]},
{-ax*bxxadj[v], c*xcc-adj[cc] **xadj[c], adj[b] **xadj[a] **x a x* aa *x*
adj[aa] ** adj[bb] ** c xx cc *x adj [b] *» adj[a]l}, {-a*xb x%x Cc %% cc *x bb,
-aa+aa**ax*xaa, adj[aa] *x adj [bb] **x c xx cc xx adj [b] »x adj[a]l},
{-ax*bxxcxxccxxbb, —aaxxa+adj[a] *x adj[aa],
aa xx adj[aa] *x adj [bb] *x c xx cc xx adj [b] »x adj[a]l},
{-a*xb, cxxccxxbbxxaaxxa-adj[v] »xadj[cc] *xadj[c] »=
adj[b] »*x adj[a] ** adj[aa] »*x adj[a] ** a, aa},
{a*xbxxCcxxccxxbb, aaxxa-adj[a] *x adj[aa], aa},
{-axxbxxadj[v] »xadj[cc] *xadj[c] »%adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], a xxaa},
{axxbxxadj[v], c*xcc-adj[cc] xxadj[c], adj[b] *» adj[a] »*x a xx aa},
{a*x*b*xcxxccxxbb, —aa+aaxxaxrrxaa, 1},
{a**bxxcxxccxxbb, —aaxxa+adj[a] »xadj[aa], aa},
{adj[aa], adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] ** adj[c] -
adj[a] **a*x*xaa*xxaxxbxxCcxxcc*xVv, adj[b] *xadj[a]},
{-axxbxxcxxccxxbbxxaaxxadj[aa], adj[a] »*x adj[aa] ** adj [bb] »=*
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adj[cc] *xadj[c] -adj[a] **ax*aa**xa*xb*xcxxccx*xv, adj[b] *xadj[a]},
{a, aa*xxa-adj[a] *»adj[aa]l, bxxcxxcc*xVxxadj[b] xxadj[a]l},
{adj[aa] »xadj[a] *xa, aa*xa-adj[a] »x adj[aa],
b*xcxxccxxvxxadj[b] xxadj[al}, {-a*xbxxcCx%xccx*xbb,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc*xVxxadj[b] »xxadj[a]l},
{-a*xbxxcxxccxxbbxxaaxxa, aax+a-adj[a] »xadj[aa]l,
bx*xcCcxxccx*xVvxxadj[b] »xxadj[a]},
{-a*xbxxCcxxccxxbbxxaaxxadj[aa] »xxadj[a] »xxa,
aaxxa-adj[a] *xadj[aa]l, bxxcxxcc*xVxxadj[b] xxadj[a]l},
{1, -a+ax*xaax*xa, bxxcxxcc*xxVv*xadj[b] xxadj[al},
{adj[aa] *»adj[a], —a+ax**xaa*xa, bxxcxxccx*xVvxxadj[b] xxadj[a]l},
{-a*xbxxcxxccxxbbxxaa, —-a+ax*xaa*xa, bxxcxxccxxvxxadj[b] xxadj[a]l},
{-ax%xb*xC*%cCxxbbxxaaxxadj[aa] »+adj[a],
-a+axxaa*xa, bxxCcxxcCxxVxxadj[b] xxadj[a]},
{a, —aa*xa+adj[a] »xadj[aa]l, bxxc*xccxxVxxadj[b] *xadj[a]},
{adj[aa] *x adj[a] **a, —aa*xa+adj[a] »x adj[aa],
b*xcxxccxxvsxradj[b] xxadj[a]}, {-a**xb*xcrxccrrxbbsraaxxa,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xV*xadj[b] »xadj[a]l},
{-a*xbxxCcxxccxxbbxxaaxxadj[aa] *xxadj[a] »x=xa,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[b] »xadj[a]l},
{-1, a*xxaa-adj[aa] **adj[a], a*x*b*xCcxxcc*xxVvxxadj[b] *xadj[a]},
{axxb*xcxxccxxbbxxaa, axxaa-adj[aa] **xadj[a],
axxbxxCcxxcCxxVxxadj[b] xxadj[al}, {-1,
-adj[aa] +adj[aa] »x adj[a] *x adj[aa], adj[bb] **x c xx cc *» adj [b] »x adj[a]l},
{a*xbxxcxxccxxbbxxaa, -adj[aa] + adj[aa] »*x adj[a] x* adj[aa],
adj[bb] ** c *x cc xx adj [b] ** adj[a]l},
{a*xbxxcxxadj[c] »xadj[b] xxadj[a] »x adj[aa] =+ adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc], cC*x Vv x*adj[b] »xadj[a]l},
{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb x%xC %x
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb],
-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], ccxxV xxadj[b] xxadj[a]l},
{a*xxbxxcxxadj[c] »xadj[b] *xadj[a] *x adj[aa] =+ adj [bb],
cxxcc-adj[cc] *x»adj[c], adj[cc] **xcCc*xxV xx adj[b] *xadj[a]l},
{-a*xadj[u] »xadj[a] ** adj[aa] »* adj [bb] ** c *x cCc x*x adj [b] **
adj[a] ** adj[aa] *x adj[bb], c **x cc - adj[cc] »+ adj[c],
adj[cc] *xccxxVvxxadj[b] xxadj[al}, {-a**xb*xxCc*xccxxbbxxadj[a] »*
adj[aa] **b xx cxxadj[c] »x adj[b] ** adj[a] »* adj[aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[cc] **xcC*xV xx adj[b] *xadj[a]l},
{a*xbxxCxxcCcxxbbxxadj[u] *xadj[a] *+ adj[aa] ** adj [bb] **
cxx cCcx*xadj[b] »xadj[a] »%x adj[aa] *x adj [bb],
cxxcc-adj[cc] *xadj[c], adj[cc] **xcCcxxV xx adj[b] *xadj[a]l},
{-a*xadj[u], -adj[a] ** adj[aa] »* adj [bb] **x adj[cc] ** adj[c] + adj[a] »=*
adj[aa] *x adj[bb] **x adj[cc] **x adj[c] ** adj[cc] »*adj[c] »*x adj [b] *=*
adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c],
adj[cc] **ccxxVxxadj[b] xxadj[a]l}, {axxb xxc*xxcc*xbbxxadj[u],
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] »*
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adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj[a] »* adj[aa] *=*
adj[bb] ** adj[cc] »x adj[c], adj[cc] **x cCx*xV xx adj[b] *xadj[a]},
{a*xadj[u] ** adj[a] »* adj[aa] »*x adj [bb] »x adj[cc] »*x adj[c] *=*
adj[cc] *xadj[c] **x adj[b], -adj[a] + adj[a] ** adj [aa] »% adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] **x cC xx VvV xx adj [b] ** adj[a]},
{-a*xbxxCcxxccxxbbxxadj[u] xxadj[a] **x adj[aa] **x adj [bb] »x adj[cc] *=*
adj[c] *xadj[cc] *xadj[c] »xadj[b], ~adj[a] +adj[a] ** adj[aa] *xadj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* adj[cc] **x cC %V xx adj [b] *x adj[a]},

{a*xadj[u] *xadj[a] »*x adj[aa] »x adj [bb],

-adj[cc] +adj[cc] **xadj[c] »*xadj[cc], adj[c] »* adj[b] *x adj[a] ** adj [aa] **
adj[bb] *x adj[cc] ** adj[c] ** adj[cc] »* cC ** vV *x adj [b] »x adj[a]l},

{-a*xbxxcxxccxxbbxxadj[u] »xadj[a] ** adj[aa] »* adj [bb],

-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], adj[c] **x adj[b] »* adj[a] ** adj[aa] »*
adj [bb] *x adj[cc] ** adj[c] ** adj[cc] »* cC x* VvV ** adj [b] »+x adj[a]l},

{-a*xadj[u] »xadj[a] *x adj [aa] »* adj[bb], c*xcc-adj[cc] **adj[c],

adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ==
adj[c] *»*adj[cc] *»* cCc x*x Vv xx adj [b] *+ adj[a]l},

{a*xxb*xxcxxccxxbbxxadj[u] xxadj[a] »* adj[aa] »* adj [bb],

cxxcc-adj[cc] *»adj[c], adj[b] »*x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **xadj[cc] *xcc*x VvV xxadj[b] »xadj[a]l},

{-a, -adj[u] ** adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] +
aaxxaxxbxxCcxxcCcxxCcxxadj[c], adj[b] *xadj[a] »x adj[aa] ** adj [bb] »=x
cxx CcCxxadj[cc] *xccx*xV*xadj[b] xxadj[al}, {a**xb*xcCcxxccxxbb,

-adj[u] ** adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] +
aaxxaxxbxxCcxxccxxCcxxadj[c], adj[b] *x adj[a] »*x adj[aa] *=*
adj[bb] *x c*x ccxxadj[cc] *xx ccxx Vv xxadj[b] xxadj[a]l},

{a**xadj[u] *x adj[a] »*x adj[aa] *x adj[bb], c xx cc -adj[cc] »xadj[c], adj[b] ==
adj[a] »* adj[aa] »* adj [bb] ** c *x cc *xx adj[cc] **x cC x*x v *x adj [b] x* adj[a]l},

{-a*xbxxcxxccxxbbxxadj[u] »xadj[a] ** adj[aa] »* adj[bb],

cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] »*
adj[bb] *xx cx*xccxxadj[cc] xxcCxx Vv xxadj[b] xxadj[a]l},

{a, aaxxa-adj[a] *xadj[aa], bxxcxxcc*xxCcxxadj[c] »xadj[b] *xadj[a] »*
adj[aa] ** adj[bb] ** c xx cc *x adj[cc] »* cC ** vV *x adj [b] »+x adj[a]l},

{-a*xbxxcxxccxxbb, aaxxa-adj[a] »xadj[aa],

bxxc*xccxxcxxadj[c] »xadj[b] *x adj[a] »* adj [aa] »*
adj[bb] **x c** ccxxadj[cc] *x ccxx Vv xxadj[b] xxadj[a]l},

{a**xadj[a] *xadj[aa] **xb*xxc, cc*xc-adj[c] *»adj[cc], adj[c] **adj[b] »*
adj[a] »*x adj[aa] *x adj[bb] *x c xx ccxx adj[cc] ** cC*x Vv xx adj[b] *x adj[a]l},

{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] x*xbxxcC,

ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »* adj[aa] *»*
adj[bb] *x c*x ccxxadj[cc] *xx cCxx VvV xxadj[b] xxadj[a]l},

{axxadj[a] *xadj[aa] *xxb, —c+c**xccxxC, adj[c] »xadj[b] ** adj[a] »=*
adj[aa] ** adj[bb] ** c *x cc *x adj[cc] ** cC ** vV *x adj [b] »+x adj[a]l},

{-axxbxxcxxccxxbbxxadj[a] *xxadj[aa] *xb, —-c+Ccx*xcC**xcC,

adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »=*
Cxx cCxxadj[cc] xxccx*xV xxadj[b] »xadj[a]},
{axxadj[a] *xadj[aa] **xb*xxc, —~ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[b] ==
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adj[a] »*x adj[aa] ** adj[bb] *x c *xx ccx*x adj[cc] ** cCc*x Vv xx adj [b] xx adj[a]l},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] xxbxxcC,
-ccxxc+adj[c] *xadj[cc], adj[c] »*adj[b] ** adj[a] »*x adj [aa] »*
adj[bb] **x c** ccxxadj[cc] *x ccxx Vv xxadj[b] xxadj[a]l},

{a, -adj[u] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »x adj[c] +

aaxxaxxbxxCxxCCxxCxxadj[c], adj[cc] *x cCxxV xxadj[b] *xadj[a]},

{-axxbxxcxxccxxbb, —adj[u] *x adj[a] ** adj[aa] »* adj [bb] »*

adj[cc] *xadj[c] +aa*xaxxbxxCc*xxccxxCcxxadj[c],
adj[cc] **ccxx v xxadj[b] xxadj[a]}, {-a, aa**a-adj[a] »xadj[aa]l,
bxxc*xccxxCcxxadj[c] »xadj[cc] *x cCx*x Vv xxadj[b] xxadj[a]},

{axxbxxcxxccxxbb, aa*xxa-adj[a] »»adj[aa]l,
b*xcxxccxxcxxadj[c] *xadj[cc] **xccxxV xxadj[b] xxadj[a]},

{-ax*xadj[a] *xadj[aa] **b*xxc, cc*x*c-adj[c] »*adj[cc],
adj[c] **adj[cc] **cCcx*V xxadj[b] *xadj[a]},

{a*xxbxxcxxccxxbbxxadj[a] *»adj[aa] **xb*xc, ccxxc-adj[c] »*xadj[cc],
adj[c] *xadj[cc] *x cc x*x v x*xadj[b] *xadj[a]l}, {-a*xadj[a] »xadj[aa] »xb,
-C+C*xCCxxC, adj[c] *x adj[cc] *x cC*x Vv xxadj[b] »xadj[a]l},

{axxbxxcxxccxxbbxxadj[a] *»adj[aa] *xb, —~-c+c*xccxxcC,
adj[c] »*adj[cc] *x ccx*x Vv x*xadj[b] *xadj[a]},

{-a*xadj[a] »xadj[aa] **»bxxc, —cc*x*xc+adj[c] »xadj[cc],
adj[c] **adj[cc] **cCx*V xxadj[b] *xadj[a]},

{a*xbxxcxxccxxbbxxadj[a] *»adj[aa] *xb*xxc, —ccxxc+adj[c] **adj[cc],
adj[c] »xadj[cc] *x cCcx*x Vv x*x adj[b] *xadj[a]},

{-ax*b, —~-c+cxxccxxC, cCxxVxxadj[b] xxadj[a]},

{a*xbxxCxxcCcxxbbxxadj[a] *xxadj[aa] *xb,

-C+C**xCC*%C, CC**V *xadj[b] »xadj[a]l},

{-a*xbxxc, —-ccxxc+adj[c] *»adj[cc], cc*x*V *xadj[b] »xadj[al},

{a*xbxxCcxxccxxbbxxadj[a] xxadj[aa] »xbxxcC,

-ccxxc+adj[c] **xadj[cc], ccx*xV *xxadj[b] »xxadj[a]l},

{axxbxxcxxcCc, —CxxcCxxbbxxaa*xxaxrxu+c*xadj[c] »xadj[cc] *xadj[c] »*

adj[b] »x adj[a] ** adj[aa], adj[bb] ** adj[cc] »*x cc x* v x* adj [b] »x adj[a]l},

{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —cxxccxxbbxxaaxxaxxu+

cxxadj[c] »xadj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa],
adj[bb] ** adj[cc] »* cc ** v *x adj [b] »x adj[al},

{-axxb*xC*+xccxxbbxxadj[a] xxadj[aa] ** b xxcxxcc++bb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc] **xcc*xVv *xadj[b] »xadj[a]l},

{axxbxxcxxcCxxCxxCcCxxbbxxadj[a] *xxadj[aa] xx b x%x Cx* CC** C*x CcC % bb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc] *xcc*x Vv *xadj[b] »xadj[a]l},

{-ax*bxxcx*xcc, —c+Cc*xcc*xxC, adj[c] *x adj[b] »xadj[a] »*

adj[aa] ** adj[bb] »x adj[cc] ** cc *x v x%x adj [b] *x* adj[a]l},
{a*xxbxxcxxccxxbbxxadj[a] »xadj[aa] **xb, —c+cxxccxxc, adj[C] %=

adj[b] »x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] **x cc **x Vv xx adj[b] »xx adj[a]l},
{-a*x*bxxc*xccxxCc, —ccxxCc+adj[c] **xadj[cc], adj[c] ** adj[b] »=*

adj[a] »* adj[aa] ** adj [bb] *x adj[cc] »* cc ** v *x adj [b] »x adj[a]l},

{a*xxbxxc*xccxxbbxxadj[a] *xadj[aa] **xb*xxCc, —ccxxc+adj[c] **adj[cc],
adj[c] »xadj[b] *x adj[a] ** adj[aa] ** adj [bb] ** adj [cC] ** CcC %%

Vv xx adj[b] **xadj[a]}, {-a*x*xb*xcxxcc, ~C**xcCxxbbxxaaxxa+
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Cx*CCxxbbxxaaxrxaxrxaaxrxarxxbxxCcxxccCxrxCxxCcCcxxbbxxaaxxa,
uxxadj[bb] *xadj[cc] *x cc*x Vv *xadj[b] »xadj[al},
{a*xbxxCxxCcCxxCxxCCxxbb, aaxxa-adj[a] **adj[aa], aa**xa*xb x*x Cx*x CCx*
C*x CCx*xbb *xaaxxax*xuxxadj[bb] xxadj[cc] *xccxxVv xxadj[b] *xxadj[a]},
{a*xb*xcrrxccrxCcrxccrxbb, —aa+aa*rxarrxaa, axxbx* C*% CC**x Cxx
cCxxbb xxaaxx axxUxxadj[bb] xxadj[cc] **xccxx Vv xxadj[b] xxadj[a]l},
{axxbxxcxxccxxCcxxccxxbb, —aaxra+adj[a] *xadj[aa]l, aa*x*xa*xbxxCxxcCCxx
C*x CCx*x bb *xaaxxax*xuxxadj[bb] »xadj[cc] *xccxxVv xxadj[b] *xxadj[a]l},
{axxbxxcxxcCxxCxxcCxxbb, aaxxa-adj[a] *xxadj[aa], bxxCxxcC**
Cx* CCxxbbxxaaxxaxxuxxadj[bb] *xadj[cc] *xcc*xVvxxadj[b] xxadj[a]l},
{axxbxxcxxcCxxCxxcCxxbbxxadj[a] xxadj[aa] xxbxxcC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] *=*
uxxadj[bb] **xadj[cc] xxccx* Vv xxadj[b] »xadj[a]l},
{axxbxxcxxccCrxxCxxcCxxbbxxadj[a] xxadj[aa] xxb, —c+C**xCC**xC, CC*x*
bb xx adj[a] ** adj [aa] ** U xx adj [bb] **» adj[cc] ** cc *x v xx adj [b] ** adj[a]l},
{a*xxb*xxcxxcCxxCxxCcCxxbbxxadj[a] xxadj[aa] xxbxxcC,
-ccxxc+adj[c] *xadj[cc], ccxxbb*xadj[a] »x adj[aa] ** U x*
adj [bb] *x adj[cc] ** cCc x* v xx adj [b] »xadj[al}, {a*xbxxcC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] *xb xx C x%x cC %%
bb xx adj[a] ** adj [aa] »* U xx adj [bb] *x adj[cc] ** cc *x v xx adj [b] *x adj[a]l},
{a*xxbxxc, —cc+ccxxCcxxcc, bbxxadj[a] xxadj[aa] *x* b x% C x* cC *x bb »x
adj[a] »*x adj[aa] ** u*xxadj[bb] *x adj[cc] ** cc x* v xx adj [b] »x adj[a]l},
{a*xbxxc, —ccxxc+adj[c] *xxadj[cc], ccxxbbxxadj[a] »*
adj[aa] *x b xx c ** cC xx bb xx adj [a] ** adj[aa] **
Ux*xadj[bb] xxadj[cc] *x cc xx Vv xxadj[b] *xadj[a]},
{-a*xbxxc, ccxxc-adj[c] **xadj[cc], adj[c] ** adj[b] **x adj[a] *=*
adj[aa] **x adj[bb] »x adj[cc] ** cc*xx v xx adj[b] xxadj[a]l},
{-ax*bxxc, —adj[c] +adj[c] ** adj[cc] ** adj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** cc *x Vv x%x adj [b] **x adj[a]l},
{1, -a+ax**xaa*xa, bxxcxxadj[c] xxadj[b] **x adj[a] »* adj[aa] *=*
adj[bb] *xx cx*xccxxadj[cc] xxcCxx Vv xxadj[b] xxadj[a]l},
{a, —aa*xa+adj[a] »xadj[aa]l, bxxcx*xxadj[c] »xadj[b] x*xadj[a] **
adj[aa] ** adj[bb] ** c xx cc *x adj[cc] »* cC ** vV *x adj [b] »+x adj[a]l},
{-1, —a+a*xaax*xa, bxxcxxadj[c] *»adj[cc] *xxcc*xV xxadj[b] xxadj[a]l},
{-a, —aax*a+adj[a] »*adj[aa],
bxxcxxadj[c] *xadj[cc] **x ccx*x Vv xxadj[b] *xxadj[a]l}},
{{-ccxxbb, aa*xxa-adj[a] *»adj[aa]l, bxxcC},
{-ccxxbbxxadj[a] *xadj[aa] *xxb xxc*xadj[c] »xadj[b] *x adj[a] *=*
adj[aa] *x adj[bb], -adj[cc] +adj[cc] »*adj[c] ** adj[cc], 1},
{-ccxxbbxxadj[a] *xadj[aa] *x*b xx c*xadj[c] »*x adj[b] **x adj[a] *=*
adj[aa] ** adj[bb], c*x cc-adj[cc] **xadj[c], adj[cc]},
{cc *x bb xx adj[u] ** adj[a] *» adj[aa] ** adj [bb] ** c xx cc *x adj [b] »*
adj[a] »x adj[aa] *xadj[bb], c *x cc -adj[cc] »*xadj[c], adj[cc]},
{cc *xbb xx adj[u], -adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj[c] +
adj[a] »*x adj[aa] ** adj[bb] *x adj[cc] *x adj[c] »* adj[cc] *x adj[c] »* adj[
b] *x adj[a] »* adj[aa] »*x adj[a] ** adj [aa] *x adj [bb] *x adj [cc] *» adj [c],
adj[ccl}, {-ccxxbbxxadj[u] »xadj[a] ** adj[aa] »* adj [bb] *x adj[cc] »=*
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adj[c] »*xadj[cc] *xadj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] *xadj[a],
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »x adj[cc]},
{-cc*xbb xx adj[u] ** adj[a] »*x adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] ** adj[cc],
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adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »* adj[cc]},

{ccxxbb xx adj[u] »* adj[a] »* adj [aa] =+ adj[bb], c ** cc - adj[cc] »* adj [c],
adj[b] »x adj[a] »*x adj[aa] »* adj [bb] **x adj [cc] **x adj[c] ** adj[cc]},
{cc *xbb, -adj[u] ** adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj[c] +
aaxxaxxbxxC*xxCCxxCxxadj[c],
adj[b] »x adj[a] ** adj[aa] *x adj [bb] *x c x*x cc x* adj[cc]},
{-ccxxbbxxadj[u] *xadj[a] »*x adj[aa] *x adj[bb], c xx cc - adj[cc] »*adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] ** c xx cc *x adj[cc]},
{-ccxxbb, aaxxa-adj[a] *»adj[aa], bxxcxxcCc*xCxxadj[c] »=
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] ** c *x cc »x adj[cc]},
{-ccxxbbxxadj[a] *xadj[aa] **bxxCc, cc*xc-adj[c] »xadj[cc],
adj[c] »*x adj[b] *x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{-cc*xbbxxadj[a] xxadj[aa] **b, —c+Cc*xxcCc*xxcC,
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c xx cc xx adj[cc]},
{-ccxxbbxxadj[a] *» adj[aa] **xb*xxc, —ccxxc+adj[c] **adj[cc],
adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{-cc*xbb, —adj[u] ** adj[a] ** adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c] +
aaxxaxxbxxCxxcCxxCxxadj[c], adj[cc]},
{cc*xbb, aaxxa-adj[a] *xxadj[aa], bxxcxxccx*xcx*x*xadj[c] *»»adj[cc]l},
{cc xx bb xx adj[a] *x adj[aa] *x b xxC,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{cc *xbb xx adj[a] *xadj[aa] *»xb, —c+c**xcc*xcC, adj[c] *»adj[cc]},
{cc xx bb xx adj[a] ** adj[aa] **bxxc, —cc*xc+adj[c] »xadj[cc],
adj[c] *xadj[cc]}, {cc*xxbbxxadj[a] xxadj[aa] **xb, —c+Cc*xccxxcC, 1},
{cc*xbb xxadj[a] *xadj[aa] *x*bxxc, —cc*xc+adj[c] »*xadj[cc], 1},
{cc, —c*xcCxxbb*xaaxxaxxuU+cxxadj[c] **xadj[cc] »*
adj[c] »*xadj[b] *x adj[a] »x adj[aa], adj[bb] »x adj[cc]},
{-cc*xbbxxadj[a] *xxadj[aa] *x*xb, —c*xccxxbb*xaaxxa*xu+
cxxadj[c] »xadj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa],
adj[bb] *xadj[cc]}, {-ccxxbbxxadj[a] *» adj[aa] ** b xx c *x cC xx bb,
aa*xa-adj[a] *xadj[aa]l, u*xadj[bb] *xadj[cc]},
{cc*xCc*xcCxxbbxxadj[a] *x»adj[aa] *xb *xx C*x cCxxCx*xcCC*xbb,
aax*xa-adj[a] **adj[aa], uxxadj[bb] *xadj[cc]}, {-cc, —Cc+C*x*xCC**C,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc]},
{cc xx bb xx adj[a] *xadj[aa] **b, —-c+Cc*xCcC*xC,
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},
{-ccxxc, —ccxxc+adj[c] *xadj[cc],
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc]},
{cc *x bb xx adj[a] ** adj[aa] **bxxcCc, —~cc*xc+adj[c] »*xadj[cc],
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},
{-cc, —cxx*cCxxbbxxaa*xxa+c*xxcCxxbbxxaasxax+aaxraxx
bxxC*xCcC*xC*xxCC*xxbbxxaa*xa, uxxadj[bb] xxadj[cc]},

{cc*xcxxcCcxxbb, aaxxa-adj[a] **adj[aa]l, aa**a*xb*x Cx* CC %% C**CC *»*
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bb xx aa ** a *x U xx adj [bb] *xadj[cc]}, {cC**C*xcCxxbb, —aa+aaxxaxxaa,
AxxbDxx C*x%x CC**x Cxx CCx*x bb xx aa xx axxuU=xxadj[bb] xxadj[cc]},
{ccxxCc*xxcCxxbb, —aaxxa+adj[a] »xadj[aa],
aaxxaxxbxxCcrxcCrxxCxxCcCxxbbxxaaxraxxuxrxadj[bb] xxadj[cc]},
{cc*xCc*xcCcxxbb, aaxxa-adj[a] *»adj[aa]l,
b*% C*x CCx%C*x*CCxxbbxxaa*xaxxuxxadj[bb] *xadj[cc]},
{cc*xCc*xcCcxxbbxxadj[a] *»adj[aa] *xb*xc, ccxxc-adj[c] »*xadj[cc],
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] *x adj[cc]},
{cc**xC*xcCxxbbxxadj[a] xxadj[aa] **xb, —-c+CcxxcCcxxcC,
cc xx bb xx adj[a] ** adj[aa] ** u xx adj [bb] **x adj[cc]},
{cc**xC*xcCxxbbxxadj[a] »xadj[aa] **xb*xc, —cc*x*xc+adj[c] **xadj[cc],
cc x*x bb xx adj[a] »*x adj[aa] ** u xx adj [bb] *x adj[cc]},
{1, ccxxc-adj[c] *xadj[cc], ccxxbb xxadj[a] »x adj[aa] *x b »*
Cx*x CCx*x bb xx adj[a] »*x adj[aa] »*x u xx adj [bb] *x adj[cc]},
{1, ~cc+ccxxCcxxcc, bbxxadj[a] »x»adj[aa] *xb *x C*x CcC »*
bb xx adj[a] ** adj [aa] »* u x*x adj [bb] *x adj[cc]},
{1, -~cc*xc+adj[c] »*adj[cc], ccxxbbxxadj[a] *+xadj[aa] **xb xx
Cxx CC %% bb xxadj[a] »x adj[aa] *xuxxadj[bb] *xadj[cc]},
{-1, ccx*xc-adj[c] »xadj[cc], adj[c] *x adj[b] »* adj[a] ** adj [aa] »=*
adj[bb] *xadj[cc]}, {-1, —adj[c] +adj[c] »*xadj[cc] *xadj[c],
adj[b] »x adj[a] »*x adj[aa] »x adj [bb] ** adj[cc]}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}

Theorem 2.4

Let A, B, C with Moore-Penrose inverses AT, CT and let M = AB C. Furthermore, let B be such that
Q=CCTBAT Aexists and let P= AT ABCC'. Then, the following are equivalent:

i) M is Moore-Penrose invertible and M' = CT B AT;

iv) Q e P{1}, R(A* AP) c R(Q*), and R(C C* P*) 2 R(Q);

v) CT B AT is left *-cancellable, PQ = (P Q)?, R(A* AP) c R(Q*), and R(C C* P*) 2 R(Q);

vi) Q € P{2}, R(A* AP) c R(Q*), and R(C C* P*) 2 R(Q);

= condl = {-m+m**xcCcC*xxbb*xaa*xm, —ccxxbb*xaa+ccxxbbxxaaxsxmxxccx+bbxxaa,
-mx% cC ** bb xx aa + adj [aa] ** adj [bb] ** adj[cc] »* adj [m],
-cCcxx bb xx aax*m+ adj[m] xx adj[aa] »x adj[bb] ** adj[cc]};
cond4 = {p*x*xq**p-p, adj[a] **xaxxp-adj[q] ** Vi, q-C*xadj[c] **xadj[p] **uy};
cond5 = {ccxxbbx*xaa*xz, pxxq*x*xpx**xq-p*xq,
adj[a]l **ax*xxp-adj[q] **V;, q-C*x*xadj[c] *xadj[p] **uy};
cond6 = {q**p*xq-q, adj[a] **xaxxp-adj[q] **V;, - Cxxadj[c] *xadj[p] **uy};

(i) <=>(iv)

(i) => (iv)
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n-j= assumptions = {-a+a*xaaxxa, —aa+aa*xa*xaa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC*%C, —-CC+CC**C*x%CC, —CxxCC+adj[cc] »xadj[c],
-ccxxc+adj[c] »xadj[cc], —a*xbxxCc+axxbxxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccrxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxcCxxbbxxaa+adj[aa] »xadj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], aa**xa-adj[a] **adj[aa],
-adj[c] +adj[c] **xadj[cc] *xadj[c], —adj[cc] +adj[cc] »*xadj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccx*xc-adj[c] **adj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »*
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] »x adj [bb] »*x adj[cc] + adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb x*x Cc** cC *»x bb xx aa -

adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »*x adj[b] ** adj[a], cC *x bb xx aa x*
axxbxxc-adj[c] *xadj[b] *xadj[a] »* adj[aa] »* adj [bb] »* adj[cc]};

certificate = {{{-1, aaxxa-adj[a] *xadj[aa], bxxcxxcc},

{adj[a] **adj[aa] *x* b x* C ** CC ** C x%x cC ** bb,
aaxxa-adj[a] **xadj[aa], bxxcxxcc}, {1, aaxxa-adj[a] »xadj[aa],
bxxCc*xcCxxC*xCCxxbbxxaaxxaxraaxxaxxb*xxcxxcc},

{adj[a] **adj[aa] *x* b x* C ** CC ** C x%x cC ** bb,
aaxxa-adj[a] **xadj[aa], aaxxax*xxb*xxcCcxxcc},

{adj[a] **adj[aa] *xbxxCc*x*cCxx CxxcC*xxbb, —aa+aax*xax*aa,
axxbxxcxxcc}, {adj[a] *xadj[aa] ** b x%x C x* CC ** C *x CC xx bb,
-aaxxa+adj[a] *xadj[aa]l, aax*xa*xbxxcxxcc},

{-adj[a] *»adj[aa] **b*xCcxxcCxxC, —cCxxbbxxaa*xaxxbxxcCc+

adj[c] »*x adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc], cc},
{aax**axxb*xxc, —ccxxbbxxaaxrxaxxbxrxc+
adj[c] »*xadj[b] ** adj[a] »* adj [aa] ** adj [bb] »* adj[cc], cc},

{1, aa*x*a-adj[a] *»adj[aa]l, bx*xcx*xcc},

{-adj[a] **adj[aa] **bxxc*xxcCc*x Cx*xcCxxbb, aaxxa-adj[a] »xadj[aa],
bxxcxxcc}, {adj[a] *» adj[aa] **b *xCc, cc*xc-adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x cc},

{adj[a] ** adj[aa] *xb, —c+Cc*x*xCcC*x*xC,
adj[c] »xadj[b] »*» adj[a] ** adj [aa] ** adj [bb] ** adj [cc] ** cc},

{adj[a] **adj[aa] **bxxc, —ccxxc+adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] *» cc},

{aa, —a**b*xc+a*xbxxcrxccrxxbbrrxaaxraxrxxbxxc, cc},

{-1, aa*xa-adj[a] »+xadj[aa],
b*xcxxadj[c] *xadj[b] *xadj[a] »*x adj[aa] ** adj [bb] *x adj[cc] »x cc}},

{{1, -adj[a] +adj[a] »x adj[aa] **adj[a], a*xb xx cxxcc},

{adj[a], a**aa-adj[aa] *xadj[a], a*x*xb*xcxxcc},

{adj[a] ** adj[aa] »* adj[bb], c**cc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxxcxxcc}, {-adj[a]l, —a**xb*xcxxccxxbbxxaa+

adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj[b] *xadj[a], a*x*xb xxCc=*xxcc},
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{-adj[a] ** adj[aa] ** adj [bb], c *xx cc -adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxcxxcc},
{-adj[a] **axxbxxCcxxccxxbb, aaxxa-adj[a] xxadj[aa], bx*xc*xcc},
{adj[a] **a*xbxxc, —cCxxbbxxaaxxaxxbxxc+
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »* adj[cc], cc},
{-adj[a] **axxbxxCc, —cCxxbbxxaa*x*xa*xb*xc+
adj[c] »*x adj[b] ** adj[a] »* adj [aa] »* adj [bb] ** adj[cc], cc},
{adj[a] **a*xbxxCcxxccxxbb, aaxxa-adj[a] »xadj[aa], b*xc*xcc},
{-adj[a], —axxbxxc+axxbxxcxxccCxxbbxxaaxxaxxbxxc, cc}},
{{-1, —-c+c*xcc*xC, adj[c] ** adj[b] »* adj[a] *x adj[aa] *x adj [bb] *=*
adj[cc] *xccxxbbxxaaxxa}, {-c, —ccxxc+adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] »*x adj[cc] ** cC xx bb xxaaxxa},
{-c, —ccxxbb*xaa+ccxxbb**xaaxxaxxbxxcx*+ccxxbbxxaa, a},
{-Cc, —cCxxbbxxaaxxaxxbxxc+adj[c] *xadj[b] xxadj[a] »*
adj[aa] ** adj [bb] »*x adj[cc], ccxxbbxxaaxxa}}};

n-= CheckCertificates[certificate, cond4, assumptions]

ouf-]= {True, True, True}

(iv) => (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa*xa*xaa,
-axxaa+adj[aa] *x»adj[a]l, —aa*xa+adj[a] »xadj[aa]l, —-C+C*xCC*x*xC,
-CC+CC**C#*xCC, —CxxcC+adj[cc] »xadj[c], —cc*xc+adj[c] »xadj[cc],
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] ** adj[c] ** Vv -
adj[a] **a**aa*xaxxbxxCxxCC, —~-C*xCCxxbb*xaaxxa+
cxxadj[c] xxadj[cc] *x adj[c] »* adj[b] ** adj[a] »* adj[aa] ** u,
—aa*xa*xbxxCxxCC+aa**xa*xb**xCx* CC** Cx*x CCxxbbxxaax*
axxaaxxaxxbxxcxxcc, —adj[a] +adj[a] »x adj[aa] ** adj[a],
-adj[aa] +adj[aa] *x adj[a] ** adj[aa], a ** aa - adj[aa] ** adj[a],
aax*xa-adj[a] **adj[aa], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] **xadj[c] *»*xadj[cc], c*x*cc-adj[cc] »xadj[c],
ccxxc-adj[c] **xadj[cc], adj[V] ** Cx*CCxxbbxxaaxxa-
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
-adj[a] ** adj[aa] »x adj[bb] ** adj[cc] »* adj[c] +
adj[u] **aa*x*xa*xbxxcxxccxxcxxadj[c],
-adj[cc] **xadj[c] »*xadj[b] **x adj[a] ** adj[aa] +
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** adj[aa] »* adj [bb] %%
adj[cc] **adj[c] **x adj[cc] ** adj[c] *x adj[b] »*x adj[a] ** adj[aa]};
certificate = {{{a**bxxCc*xccxxbb, aaxxa-adj[a] *xadj[aa], bxxcC},
{a*xbxxc, ccxxc-adj[c] »xadj[cc], 1},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] »xbxxcC,
ccxxc-adj[c] *xadj[cc]l, 1}, {a, —aa*xa*xxbxxC*xcCcC+
aa*xaxxbxxcxxccxrxcxrccxrxbbxrxaaxrxaxrxaaxraxxbrxcxxcc, c},
{a, aax*xa-adj[a] *xadj[aa], bxxcx*xcc*xcC},
{-ax*adj[a] **»adj[aa] **x b x* C x* CC x* C x*x CC xx bb,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xxc}, {-a, aa**a-adj[a] *xadj[aa],
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bxxc*xccxxC*xCcCxxbbxxaasrxaxraa*xrxaxxbxxcxxccxxc},

{-a*xadj[a] »*adj[aa] **x b *x Cxx CC*x* C*x* CcCxxbb,
aaxxa-adj[a] *xadj[aa], aax*xa*x*xbxxcxxccxxcC},

{-ax*xadj[a] »*adj[aa] **xb*xCcxxcCcxxC**xcCxxbb, —aa+aaxxaxxaa,
axxbxxCcxxcCcxxC}, {-a*xxadj[a] »xadj[aa] *xb*x Cxx CcC*x*xC**xcCCxxbb,
-aaxxa+adj[a] *xadj[aa]l, aax*axxbxxCcxxccxxcC},

{-a*xadj[a] »xadj[aa] **xb*xc, ccxxc-adj[c] **xadj[cc],
ccxxbb xxadj[a] »xadj[aa] **xbxxCcxxccxxcC}, {-ax*xadj[a] *xadj[aa] x*b,
-C+Cx*xCC*x*C, CC*xbbxxadj[a] *x»adj[aa] x*xbxxcxxccxxcC},

{-ax*adj[a] **»adj[aa] **bxxcCc, —ccx*xc+adj[c] »xadj[cc],
cc xx bb xx adj[a] »x adj[aa] **xb*xcxxccxxcC},

{-1, —a+a*xaax*xa, bxxcxxcCcxxbbxxadj[a] *xadj[aa] *xxbxxCc*xcCxxC},

{-a, —aaxxa+adj[a] *xxadj[aa], b*x cxx ccxxbbx*xadj[a] »*

adj[aa] *xb*xxcxxccxxc}, {1, —a+a*xaaxxa, bxxCxxCcC*xC},

{a, —aa*xa+adj[a] »xadj[aa]l, bxxc*xccxxc}, {a**xb, —-c+cxrxccxxc, 1},

{-a*xbxxcxxccxxbbxxadj[a] *xadj[aa] *xb, —c+Ccxxccx*xcC, 1},

{a*xbxxc, —ccxxc+adj[c] »*adj[cc], 1},

{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC,

-ccxxc+adj[c] *xadj[cc], 1}},
{{cc*xbb, aaxxa-adj[a] *xxadj[aa], b*x Ccxxccxxbbxxaa},

{adj[c] **x adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b x*C,
ccxxc-adj[c] **xadj[cc], cc xxbbxxaa},

{-adj[c] **» adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b xx C *x cC x* bb **

adj[a] *xadj[aa] *xbxxc, ccxxc-adj[c] **xadj[cc], cc xxbb xxaa},
{adj[c] **adj[b] **»adj[u], —aa**a*xbxxCx*xCC+aa*xa*xbxxCxx
CC*xCx*CCxxbb*xaaxxaxxaaxraxxbrxcxxcc, cxxcc*xbbxxaa},
{adj[c] ** adj [b] *x adj[u], aa**a-adj[a] *xadj[aa],
b %% C %% CC*% C** CC**xbbxxaa},

{-adj[c] ** adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b *x C*x cC*x* C *% cC »x bb,
aaxxa-adj[a] **adj[aa], bxx C*%x CcC** C*xCcCxxbbxxaa},

{-adj[c] **x adj[b] ** adj[u], aa**a-adj[a] »x adj[aa],
bxx*xC*xCcCx*xC*xxCCxxbbxxaarxaxrxaasxaxxbxxC*xxCCxxC*xxcCCxxbbxxaa},

{-adj[c] ** adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b *x C*x cC*x* C *% cC »x bb,
aaxxa-adj[a] **adj[aa], aax*xax*xb x% C** CCx*x C x*x CC *x bb xx aa},

{-adj[c] **adj[b] **x adj [u] ** adj[a] ** adj[aa] ** b *x C x* CC ** C x* CC x* bb,
-—da+aa*xax*aa, a*x*x b *x% C**x CC** C*x CC*x bbxxaa},

{-adj[c] **» adj[b] ** adj[u] ** adj[a] »* adj[aa] ** b *x C**x cC*x* C % cC »x bb,
-aax*xa+adj[a] *xadj[aa], aa*x*xa*xxb x*x C**x CCx*x Cx*x CC »x bb xx aa},

{-adj[c] **adj[b] **x adj[u] ** adj[a] *»* adj[aa] »xb xx C,
ccxxc-adj[c] **adj[cc],
cc xx bb xx adj[a] »* adj[aa] **x b *x Cxx CC %% C ** CC »x bb xx aa},

{-adj[c] **adj[b] **x adj[u] ** adj[a] ** adj[aa] *xb, —-c+Cc**xcC*xC,
cc xx bb xx adj[a] »* adj[aa] **xb*x Cxx cC %% C** CcCxxbbxxaa},

{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxcC,

-ccxxc+adj[c] *xadj[cc],
cc x*x bb xx adj[a] »x adj[aa] *x b *x Cx*x cC %% C** cCxx bb xx aa},
{-adj[c] **» adj[b] **x adj[u] ** adj[a] ** adj[aa] ** b *x C*x cC »*
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bb xx adj[a] ** adj[aa] **x b, —c+C**xcC**C, cC*xbb xx aa},
{-adj[c] **x adj[b] ** adj [u] ** adj[a] »* adj[aa] **x b xx Cxx cC xx bb xx adj[a] »*
adj[aa] **xbxxCc, —ccxxc+adj[c] *xadj[cc], ccxxbbx*xxaa}, {-1, ~cCx*xC+
adj[c] »xadj[cc], cc*xbbxxadj[a] **xadj[aa] ** b xx Cc **x cC »x bb xx aa},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
adj[u] »*aa**a*xbxxCcxxccxxcxxadj[c], adj[cc] x*x cC xx bb xx aa},

{-adj[c] ** adj[b] ** adj[u], aa**a-adj[a] »*xadj[aa],
b*xcxxccxxcxxadj[c] *»adj[cc] x* cc xx bb xx aa},

{-adj[c] **x adj[b] ** adj [u] **x adj[a] »*x adj[aa] *xb xxC,
ccxxc-adj[c] *xadj[cc], adj[c] **x adj[cc] *x cC *x bb xx aa},

{-adj[c] ** adj[b] ** adj [u] ** adj[a] »* adj[aa] ** b,

-C+CxxCC*x*xC, adj[c] **xadj[cc] »*x cCc *x bb xx aa},

{-adj[c] ** adj[b] ** adj[u] »* adj[a] »+ adj[aa] ** b xx c,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc] **x cC xx bb xx aa},

{adj[c] ** adj [b] **x adj[a] ** adj [aa] »* adj [bb],

-adj[cc] +adj[cc] *xadj[c] **adj[cc], cC xx bb xx aa},

{-cc, —-cxxccxxbbxxaa*xa+c*xadj[c] »xadj[cc] x*adj[c] »*

adj[b] **x adj[a] ** adj[aa] **x U, b x%x C x* cC *x bb xx aa},

{adj[c] ** adj [b] ** adj[u] **x adj[a] ** adj[aa] »x b,
-cxxCcCxxbbxxaaxxa+cxxadj[c] *xadj[cc] xxadj[c] *=*

adj[b] *xadj[a] ** adj[aa] *x U, b **x C x* cC x* bb x*x aa},

{-ccxxCcxxcc*xxbb, aaxxa-adj[a] xxadj[aa], b*xc*xccxxbbxxaa},

{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b xx c ** cC »x bb,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*xbbxxaa}, {cc, —-c+CxxcCcx*x*cC,
adj[c] **x adj[b] **xadj[a] ** adj[aa] **xU*xb xx C xx cC *x bb xx aa},

{cc*xc, —ccxxc+adj[c] *xadj[cc],
adj[c] *xxadj[b] *x adj[a] »x adj[@aa] ** U*xx b xx C xx cC *x bb xx aa},

{-adj[c] **adj[b], -adj[a] ** adj [aa] ** adj [bb] ** adj[cc] ** adj [c] +

adj[u] **aa*x*a*xbxxcxxccxxcxxadj[c],
adj[b] »x adj[a] ** adj[aa] ** Ux%x b xx C **x cC xx bb xx aa},

{adj[c] ** adj [b] »x adj[a] ** adj[aa] »x adj[bb], c xx cc -adj[cc] »*adj[c],
adj[b] *xadj[a] ** adj[aa] *x Uxx b xx C **x cC »x bb xx aa},

{-adj[c] ** c x*x cc ** adj [b] *» adj[a] »* adj[aa] »* adj [bb], c **x cc -

adj[cc] *xadj[c], adj[b] *x adj[a] »* adj[aa] **x Uxx b xx C xx cC *x bb xx aa},

{adj[c] **x adj [b] **xadj[u], aa*x*xa-adj[a] *x*adj[aa], b*x*x Cx*CCx%*

cxxadj[c] *xadj[b] **x adj[a] **x adj[aa] ** U*xxb x% C xx cC x*x bb xx aa},

{1, ccxxc-adj[c] **xadj[cc], adj[c] ** adj[b] ** adj[a] »* adj[aa] *=*

Uxx b xxCxxcC*xbbxxaa}, {adj[c] »*xadj[b] x*x adj[u] *=*
adj[a] »*xadj[aa] **b*xc, ccxxc-adj[c] »*xadj[cc],
adj[c] »*xadj[b] **adj[a] *» adj[aa] **Uu*xxb xx Cxx ccxxbbxxaa}, {-adj[c],
-adj[cc] **xadj[c] »x adj[b] *x adj[a] ** adj[aa] + adj[cc] ** adj[c] »* adj[b] »=
adj[a] »*x adj[aa] *x adj[a] »*x adj[aa] *x adj [bb] ** adj [cc] »x adj[c] **
adj[cc] *xadj[c] **xadj[b] *xadj[a] ** adj[aa], Uxxb x%x C *% cC % bb xx aa},

{adj[c] **adj[cc] »*x adj[c] **adj[b], -adj[a] + adj[a] ** adj [aa] »* adj[a],

adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] **x adj[c] »x adj[b] **x adj[a] *=*
adj[aa] **Uuxxbxxcxxcc*xxbbxxaa}, {-adj[c], cx*cc-adj[cc] »*xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj[cc] ==
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adj[c] »*x adj[b] **adj[a] *» adj[aa] **U*xxb xx C xx cCc xx bb xx aa},
{adj[c] ** c*x cc xx adj [b] ** adj [a] »x adj[aa] ** adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc],
adj[c] ** adj[b] ** adj[a] »* adj[@aa] **xU*xxb x%x C xx cC *x bb x% aa},
{1, -adj[c] +adj[c] **»adj[cc] **adj[c], adj[b] **x adj[a] »* adj[aa] *=*
adj[bb] *x c x*x ccxx adj[b] *xadj[a] **x adj[aa] ** U *xx b *x Cxx cC xx bb xx aa},
{adj[c], cx*xcc-adj[cc] »xadj[c], adj[b] ** adj[a] »* adj[aa] =+ adj [bb] »*
cxx cCxxadj[b] *xadj[a] »* adj[aa] **xU*xxb xx Cx%x cCc *xbbxxaa}, {-1,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] xx adj[aa] **xb *x c xx cc xx bb xx aa},
{-1, —cc+cCx*xC*xxCC, bbxxadj[a] xxadj[aa] *x b xx C xx cC xx bb xx aa},
{cc *xbb, ~aa+aaxxax*xaa, 1},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] ** adj [bb] *x adj[cc] ** cc »x bb,
-aa+aa*xxaxxaa, 1}, {cCxxbb, —aax*a+adj[a] x*x adj[aa], aa},
{-adj[c] **x adj[b] ** adj[a] ** adj [aa] ** adj [bb] ** adj[cc] ** cc »x bb,
-aaxxa+adj[a] *xadj[aa], aa}, {cCc, —~-cxxcCcxxbbxxaaxxa+
cxxadj[c] xxadj[cc] »x adj[c] »x* adj [b] **x adj[a] »x adj[aa] **xu, aa},
{-adj[c] **adj[b] ** adj[u] ** adj[a] ** adj[aa] **b, —c*xxccxxbb*xaa*xa+
cxxadj[c] »xadj[cc] »x adj[c] ** adj[b] *x adj[a] »* adj[aa] **xu, aa},
{cc*xc*xccxxbb, aaxxa-adj[a] *xxadj[aa], aa},
{-adj[c] **x adj[b] ** adj[u] ** adj[a] **x adj[aa] ** b *x c *x cc xx bb,
aa*xa-adj[a] *xadj[aa], aa},

{-cc, —-c+cxxccxxC, adj[c] **x adj[b] »*x adj[a] ** adj[aa] »* uxxaa}, {-cc**cC,
-ccxxc+adjc] *xadj[cc], adj[c] ** adj[b] **x adj[a] »* adj[aa] ** u xx aa},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c] + adj[u] **
aaxxaxxbxxcrxccrxxcxxadj[c], adj[b] *xadj[a] »*x adj[aa] **xu*xxaa},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] ** adj [bb], c *x cc -adj[cc] x*adj[c],

adj[b] »*x adj[a] ** adj[aa] ** U xx aa},
{adj[c] ** c xx cCc xx adj[b] »* adj[a] ** adj[aa] *» adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »*x adj[a] ** adj[aa] ** u x* aa},
{-adj[c] **» adj[b] ** adj[u], aa**a-adj[a] »*x adj[aa],
b*xcxxccxxcxxadj[c] »xadj[b] *xadj[a] **x adj[aa] ** u x* aa},
{-1, cc*xc-adj[c] »xadj[cc], adj[c] *x adj[b] »*x adj[a] ** adj[aa] ** u x* aa},
{-adj[c] **» adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »*» adj[aa] **u xx aa},
{adj[c] *x adj [b] ** adj[u] **x adj[a] ** adj[aa] *x b,
-C+C**xCC*%C, CC*xbb xxadj[a] xx adj [aa] % aa},
{1, —cc*xc+adj[c] »xadj[cc], cc xxbb xxadj[a] ** adj [aa] »* aa},
{adj[c] ** adj [b] **x adj[u] **x adj[a] ** adj[aa] *x b xx C,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »x adj[aa] »* aa},
{-adj[c] **» adj[b], -adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj [c] +
adj[u] »*aa**a*xb*xcxxccxxcxxadj[c],
adj[cc] ** cCc xx bb xx adj[a] ** adj[aa] ** aa},
{adj[c] ** adj [b] **x adj [u], aa*x*a-adj[a] *xadj[aa],
b*xcxxccxxcxxadj[c] *xadj[cc] *x cc xx bb xx adj[a] ** adj[aa] »* aa},
{adj[c] ** adj[b] **x adj[u] ** adj[a] ** adj[aa] *xb x*xCc, cC*xC -
adj[c] »*adj[cc], adj[c] ** adj[cc] ** cC x*x bb xx adj[a] »x adj [aa] »* aa},
{adj[c] ** adj [b] ** adj[u] **x adj[a] ** adj[aa] *xb, —~c+Cc**xCcCc*xxC,
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adj[c] »*x adj[cc] *x cc xx bb xx adj[a] »* adj [aa] ** aa},
{adj[c] ** adj [b] **» adj[u] ** adj[a] ** adj[aa] **bxxCc, —cC*xC +
adj[c] *»*adj[cc], adj[c] **adj[cc] ** cC x* bb xx adj[a] »x adj [aa] »* aa},
{-adj[c] »*x adj[b] ** adj[a] ** adj [aa] =% adj [bb],
-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], cc »x bb xx adj[a] *x adj[aa] x* aa},
{adj[c], -adj[cc] **xadj[c] »*x adj[b] »*x adj [a] ** adj[aa] +adj[cc] »=*
adj[c] »xadj[b] *» adj[a] ** adj[aa] ** adj[a] »* adj [aa] »* adj [bb] »=*
adj[cc] *xadj[c] *x» adj[cc] **adj[c] **x adj[b] »%x adj[a] ** adj[aa], u xx aa},
{-adj[c] **x adj[cc] **adj[c] *»xadj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] *x adj[bb] *x adj[cc] *x adj[c] ** adj[cC] »*
adj[c] »x adj[b] ** adj[a] **» adj[aa] **ux=xaa},
{adj[c], cx*xcc-adj[cc] »xadj[c], adj[b] ** adj[a] »» adj[aa] ** adj [bb] »=*
adj[cc] #*adj[c] *+adj[cc] ** adj[c] ** adj[b] =+ adj[a] =+ adj[aa] ** u ** aa},
{-adj[c] ** c*x cc xxadj[b] ** adj[a] »* adj [aa] »* adj [bb], -adj[cc] +
adj[cc] *xadj[c] **xadj[cc], adj[c] »* adj[b] ** adj[a] »* adj[aa] **u xx aa},
{-1, -adj[c] +adj[c] **adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] »*
adj[bb] ** c xx cc xx adj [b] *x adj[a] ** adj[aa] ** u xx aa},
{-adj[c], c*xcc-adj[cc] *xadj[c], adj[b] »*» adj[a] »*x adj[aa] »=*
adj[bb] *x c *x cc *x adj [b] »*x adj[a] ** adj[aa] »* U xx aa},
{1, ccxxc-adj[c] *xadj[cc], cc xxbb xxadj[a] »*x adj[aa] ** aa},
{1, -cc+cc*xCx*xcC, bbxxadj[a] **x adj[aa] *x aa}},
{{-adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], adj[b] *xadj[a]l},
{adj[aa] *x adj [bb] ** adj [v] **x c xx adj [c] ** adj [b] *x adj[a] »=*
adj[aa] »* adj [bb] ** adj[cc] **x cc xxbb, —aa + aa*xaxxaa, 1},
{adj[aa] »*x adj [bb] ** adj[v] ** c x* adj [c] **x adj [b] ** adj[a] »* adj [aa] »*
adj[bb] *x adj[cc] **x cc xx bb, —aa xxa+adj[a] ** adj[aa], aa},
{-adj[aa] »*x adj[bb] *x adj[Vv] **xCc**xCcC, —~CxxCcCxxbb*xaaxxa+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj [b] »*x adj[a] ** adj[aa] **xu, aa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] *x adj [u] »=*
adj[a] »xadj[aa] *xb, —cxxcc*xbbxxaaxxa+
cxxadj[c] xxadj[cc] »xadj[c] »xx adj[b] **x adj[a] »*x adj[aa] **u, aa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx cc xx bb, aa xx a-adj[a] »*x adj[aa], aa},
{-adj[aa] »* adj[bb] *x adj[V] ** C** CC*x C*x cC xx bb, aa*xa-adj[a] »+x adj[aa],
aa}, {adj[aa] »x adj[bb] **adj[Vv] ** c xx adj [c] ** adj [b] »* adj [u] *=
adj[a] »*adj[aa] *xb *x cx* cc xxbb, aaxxa-adj[a] »x adj[aa], aa},
{adj[aa] *x adj [bb] ** adj[v] ** C**CC, —~C+C**CC**C,
adj[c] »*x adj[b] ** adj[a] **» adj[aa] **u x*x aa},
{adj[aa] *x adj [bb] ** adj [v] **» C*xcCcxxC, —cCxx C+adj[c] »*xadj[cc],
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** u xx aa},
{-adj[aa] »* adj [bb] *x adj[v] ** c xx adj [c] ** adj [b],
-adj[a] ** adj[aa] »x adj [bb] **x adj[cc] ** adj[c] + adj[u] ** aa x* a =
b*xcxxccxxcxxadj[c], adj[b] »x adj[a] »x adj[aa] »* u xx aa},
{adj[aa] »*x adj [bb] ** adj[v] ** c xx adj [c] **x adj [b] ** adj[a] »* adj[aa] »*
adj[bb], cxxcc-adj[cc] *»adj[c], adj[b] ** adj[a] ** adj[aa] ** u x* aa},
{-adj[aa] »* adj[bb] *x adj[V] ** c xx adj [C] ** C *x cC x*x adj [b] *=*
adj[a] »* adj[aa] »* adj [bb], c*x*xcc-adj[cc] »*xadj[c],
adj[b] **x adj[a] ** adj[aa] ** u x*x aa}, {adj[aa] ** adj [bb] »*x adj[V] %=
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cxxadj[c] »*xadj[b] **adj[u], aaxxa-adj[a] »*x adj[aa],
b*xCcxxccxxcxxadj[c] »xadj[b] xxadj[a] **x adj[aa] ** u x* aa},
{adj[aa] »*x adj [bb] ** adj[v] **c, cc*xc -adj[c] *x adj[cc],
adj[c] »*x adj[b] ** adj[a] **» adj[aa] **u *x aa}, {adj[aa] »* adj [bb] %=
adj[v] »* cxx adj[c] ** adj [b] »*x adj[u] ** adj[a] **x adj[aa] ** b x* C,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** u xx aa},
{-adj[aa] ** adj[bb] *x adj[Vv] ** c *xx adj[c] ** adj [b] ** adj [u] ** adj[a] **
adj[aa] *xb, —c+c*xccxxcCc, ccxxbbxxadj[a] »+x adj[aa] »x aa},
{-adj[aa] »* adj[bb] *x adj[v] **c, —cc*xc+adj[c] »xadj[cc],
cc x*x bb xx adj[a] »*x adj[aa] *x aa}, {-adj[aa] »* adj[bb] *x adj[Vv] »=
cxxadj[c] *xadj[b] *xadj[u] *x adj[a] ** adj[aa] *xb x*C,
-ccxxc+adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aa] »x aa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b],
-adj[a] ** adj[aa] ** adj[bb] **x adj[cc] **adj[c] +adj[u] **aa*x*xaxxb x=x
cxxCcCxxC*xadj[c], adj[cc] *x cc *x bb xx adj[a] ** adj [aa] »% aa},
{-adj[aa] »* adj[bb] *x adj[v] »* c xx adj [c] ** adj [b] »* adj [u],
aa*xa-adj[a] *x adj[aa],
bx*xcxxccxxcx*xxadj[c] *»adj[cc] *x cc xx bb xx adj[a] ** adj[aa] x* aa},
{-adj[aa] »* adj[bb] *x adj[v] ** c xx adj [c] ** adj [b] »* adj [u] ==
adj[a] *xadj[aa] *xbxxc, ccxxc-adj[c] **adj[cc],
adj[c] **adj[cc] ** cCc xx bb xx adj[a] »*x adj[aa] *x aa}, {-adj[aa] *=*
adj[bb] *x adj[v] ** c xx adj[c] **x adj [b] **x adj [u] »* adj[a] ** adj[aa] »x b,
-C+CxxCC*x*xC, adj[c] **x adj[cc] **x cCc *x bb xx adj[a] ** adj [aa] »* aa},
{-adj[aa] »* adj[bb] *x adj[Vv] »* c xx adj[c] ** adj [b] »* adj [u] *=*
adj[a] *xadj[aa] *xbxxc, —~cc*xc+adj[c] *xadj[cc],
adj[c] **xadj[cc] *x cc xx bb xx adj[a] »* adj [aa] ** aa},
{adj[aa] *x adj[bb] ** adj [v] *x c xx adj[c] ** adj [b] *x adj[a] »=*
adj[aa] *x adj[bb], —adj[cc] +adj[cc] **xadj[c] ** adj[cc],
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cc xx bb xx adj[a] »+x adj[aa] ** aa}, {-adj[aa] »* adj[bb] *x adj[v] ** c x*x adj[c],

-adj[cc] **xadj[c] »x adj[b] ** adj[a] ** adj[aa] + adj[cc] ** adj[c] »=*
adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] **
adj[c] **adj[cc] »*adj[c] »*x adj[b] ** adj[a] »* adj[aa], u x* aa},

{adj[aa] ** adj [bb] ** adj [v] ** c xx adj [c] ** adj [cc] »* adj[c] =% adj [b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] x*x adj[cc] »=*
adj[c] »*xadj[cc] **xadj[c] »*x adj[b] ** adj[a] *x adj[aa] ** u x* aa},
{-adj[aa] »* adj[bb] *x adj[v] ** c *x adj[c], c **x cc-adj[cc] x*adj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] »=*
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »* u xx aa},
{adj[aa] »* adj [bb] ** adj[V] ** C x* adj [C] ** C *x CC *x adj [b] »=*
adj[a] »* adj[aa] ** adj[bb], -adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*x adj[b] ** adj[a] **» adj[aa] **u x*x aa},

{adj[aa] *x adj [bb] ** adj [v] *xc, —adj[c] +adj[c] **adj[cc] »*xadj[c], adj[b] *=*

adj[a] »*x adj[aa] *x adj [bb] ** c xx cc *x adj [b] **x adj[a] ** adj [aa] ** u x* aa},

{adj[aa] *x adj [bb] ** adj [v] ** c xx adj[c], c*x cc -adj[cc] »xadj[c], adj[b] ==

adj[a] »*x adj[aa] ** adj[bb] *x c xx cc *xx adj [b] »*x adj[a] ** adj [aa] »* U xx aa},

{-adj[aa] ** adj[bb] *x adj[v] **c, ccxxc-adj[c] **adj[cc],
cc xx bb xx adj[a] »x adj[aa] *x aa}, {-adj[aa] »* adj[bb] *x adj[v] **c,
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-CC+CC**C*xCC, bbxxadj[a] **adj[aa] »x aa},
{-adj[aa] »*x adj[bb] *x adj[Vv] »* c xx adj [c] ** adj [b] »* adj [u] *=*
adj[a] *xadj[aa] **bxxc, ccxxc-adj[c] *xadj[cc], cc xxbb xxaa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] ** adj [u] »=*
adj[a] »x adj[aa] *xbxx cxx ccxxbb xxadj[a] »x adj[aa] *xbxxcC,
ccxxc-adj[c] **xadj[cc], cc xxbbxxaa},
{-adj[aa] »* adj[bb] *x adj[v] ** c xx adj [c] ** adj [b] »* adj [u],
—aa*xa*xbx*xCx*xCC+aa**A*x D %% C*x% CC %% C x* CC **
bb x* aa**ax*aaxxaxxb xx CxxCcC, C**x CcC*xx bb xxaa},
{-adj[aa] ** adj[bb] **x adj[Vv] ** c *x adj [c] ** adj [b] »* adj [u],
aaxxa-adj[a] *xadj[aa], bxxC**xCcC**C*xcCxxbbxxaa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] *=*
adj[u] ** adj[a] ** adj[aa] #* b %% C x%x CC %% C %% cC % bb,
aaxxa-adj[a] *»adj[aa]l, bxxCc*x*x CC**x Cx*cCx*xbbxxaa},
{adj[aa] ** adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] ** adj [u],
aa x*xa-adj[a] **adj[aa],
bx*xC*xCCx*xC*xCCxxbbxxaarxaxrxaarxaxxbxxC*xCCxxC*xcCCxxbbxxaa},
{adj[aa] »*x adj [bb] ** adj [V] ** c x* adj [c] »* adj [b] *=*
adj[u] »*x adj[a] **adj[aa] ** b xx C % CC ** C *x cC x* bb,
aaxxa-adj[a] **adj[aa], aaxxaxxb x% C** CCxx C x%x CC xx bb xx aa},
{adj[aa] »* adj [bb] *x* adj [Vv] ** c x* adj [c] **x adj [b] *=*
adj[u] »*x adj[a] **x adj[aa] ** b xx C % CC** C *x cC x* bb,
-~da+aa*xax*aa, A*x D *x% C**x CC** C*x CC *xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [Vv] ** c xx adj [c] ** adj [b] *=*
adj[u] **adj[a] *x adj[a@aa] **x b x* C x* CC x* C **x CC »x bb,
-aaxxa+adj[a] *xxadj[aa], aa*x*a*xxb *x C*x CCx%x Cx*x CC*xxbb xxaa},
{adj[aa] *x adj[bb] ** adj [v] *x c xx adj [c] ** adj [b] *x adj [u] »=*
adj[a] **adj[aa] **b*xc, ccxxc-adj[c] »*xadj[cc],
cc xx bb xx adj[a] »* adj[aa] **xb*x Cx*x cC %% C*x* CcC»xbbxxaa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] **
adj[u] »*x adj[a] **adj[aa] *xb, —c+Cc*x*xCcC*xC,
cc xx bb xx adj[a] »x adj[aa] **xb*x Cx*x cC %% C** cC»x bb xxaa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx adj [c] ** adj [b] ** adj [u] »=*
adj[a] »xadj[aa] **xbxxc, —cc**xc+adj[c] »xadj[cc],
ccxxbb ++adj[a] *x adj[aa] *x b ** C ** cC %% C *x cC ++ bb x+ aa},
{adj[aa] »*x adj [bb] »* adj [V] ** c x* adj [c] ** adj [b] ** adj [u] ** adj[a] *=*
adj[aa] **b xx c *x cc xx bb xx adj[a] *» adj[aa] *xb, —c+c*xccxxcC,
cc xx bb xx aa}, {adj[aa] »x adj[bb] ** adj[v] ** c xx adj [c] ** adj [b] »*
adj[u] **adj[a] *x adj[aa] *x b x* C xx cC xx bb xx adj[a] ** adj[aa] *xb *xC,
-ccxxc+adj[c] *xadj[cc], cc x*xbbxxaa},
{adj[aa] *x adj [bb] ** adj[v] ** c, —cc**xc+adj[c] **adj[cc],
cc xx bb xx adj[a] ** adj[aa] ** b xx C *x cC *x bb xx aa},
{-adj[aa] »* adj[bb] *x adj[v] ** c xx adj[c] ** adj [b],
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
adj[u] »*aa**a*xbxxCcxxccxxcxxadj[c], adj[cc] x* cCc »x bb xx aa},
{adj[aa] »*x adj [bb] ** adj[v] ** c xx adj [c] ** adj [b] ** adj [u],
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc*xCcxxadj[c] »xadj[cc] *x cc xx bb xxaa},
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{adj[aa] *x adj [bb] ** adj [v] ** c *x adj [c] ** adj [b] ** adj [u] »* adj[a] ==
adj[aa] *xbxxc, cc*xc-adj[c] »xadj[cc], adj[c] **xadj[cc] x* cCc *x bb xx aa},
{adj[aa] »* adj [bb] ** adj[Vv] ** c x* adj [c] **x adj [b] ** adj [u] »* adj[a] *=*
adj[aa] *xb, —c+c*xccxxc, adj[c] *xadj[cc] **x cc xx bb xx aa}, {adj[aa] »*
adj[bb] *x adj[v] ** c *x adj[c] ** adj [b] ** adj [u] »* adj[a] ** adj[aa] »*b xx C,
-ccxxc+adj[c] *xadj[cc], adj[c] *xadj[cc] »* cc xx bb xx aa},
{-adj[aa] ** adj[bb] *x adj[Vv] ** c *xx adj[c] ** adj [b] »x adj[a] ** adj [aa] *=*
adj[bb], -adj[cc] +adj[cc] **adj[c] **xadj[cc], cc x*x bb xx aa},
{adj[aa] *x adj[bb] ** adj [v] ** C*xCC, —C** CCxxbbxxaa*xa+
cxxadj[c] xxadj[cc] »xadj[c] »*x adj[b] ** adj[a] »x adj[aa] ** u,
bx*xcxxccxxbbxxaa}, {-adj[aa] »*x adj[bb] *x adj[Vv] ** c xx adj[c] *=*
adj[b] **x adj[u] ** adj[a] *x adj[aa] **b, —cxxccxxbbxxaaxxa+
c+*adj[c] **xadj[cc] »*x adj[c] »* adj[b] ** adj[a] *+ adj[aa] ** u,
bx*xcxxccxxbbxxaa}, {a, aa*x+ra-adj[a] *xadj[aa], bx*xCcx*xcc*xbbxxaa},
{adj[aa] *x adj[a] **xa, aax*a-adj[a] **xadj[aa], b xx Ccx%x cc *x bb xxaa},
{-adj[aa] »* adj[bb] *x adj[Vv] ** c xx cC *x bb,
aaxxa-adj[a] *+xadj[aa], bxx Ccx*xcc**bbxxaa},
{-adj[aa] ** adj[bb] *x c xx cc *x adj [b] *x adj[a] *x a,
aaxxa-adj[a] **xadj[aa], bxx cxx ccx*xbbxxaa},
{adj[aa] *x adj [bb] ** adj [V] ** C *x* CC x* C % CC »x bb,
aaxxa-adj[a] *+xadj[aa], bxx Ccxxcc**xbbxxaa},
{-adj[aa] »* adj[bb] *x adj[v] ** c *x adj [c] ** adj [b] »% adj [u] ** adj[a] »=*
adj[aa] **b xxc*xccxxbb, aaxxa-adj[a] »xadj[aa]l, b*x*c*xccxxbbxxaa},
{-adj[aa] »*x adj[bb] *x adj[V] ** C**CC, —~C+C** CCx%xC,
adj[c] **x adj[b] **xadj[a] ** adj[aa] **xU*xb xx C xx cC *x bb xx aa},
{-adj[aa] »* adj[bb] *x adj[v] ** c*xcC**C, —cCx%xC+adj[c] **adj[cc],
adj[c] *xxadj[b] *x adj[a] »x adj[@aa] ** U*xx b xx C xx cC *x bb xx aa},
{adj[aa] »*x adj [bb] ** adj[v] ** c xx adj [c] ** adj [b],
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
adj[u] »*aa**a*xb*xcxxccx*xcxxadj[c],
adj[b] »x adj[a] ** adj[aa] ** Uxx b xx C **x cC xx bb xx aa},
{-adj[aa] ** adj[bb] **x adj[Vv] ** c *x adj [c] ** adj [b] »*
adj[a] »*x adj[aa] *x adj[bb], c *x cc - adj[cc] »* adj[c],
adj[b] »* adj[a] ** adj[aa] ** Uxx b xx C **x cC xx bb xx aa},
{adj[aa] »* adj [bb] ** adj[Vv] ** C x* adj [C] ** C *x CC *x adj [b] »*
adj[a] »* adj[aa] ** adj[bb], c *xx cc -adj[cc] *xadj[c],
adj[b] »x adj[a] ** adj[aa] ** Ux*x b xx C ** cC xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[v] »* c xx adj [c] ** adj [b] »* adj [u],
aaxxa-adj[a] *xadj[aa]l, bxxc*xxcCcxxCxxadj[c] »*
adj[b] *x adj[a] **adj[aa] ** Ux*x b x% C *x cC »xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[v] **xc, cc*xc-adj[c] **adj[cc],
adj[c] *xadj[b] *xadj[a] »x adj[@aa] **x U*xx b xx C xx cC *x bb xx aa},
{-adj[aa] ** adj[bb] **x adj[Vv] ** c *xx adj[c] ** adj [b] »* adj [u] *=*
adj[a] *xadj[aa] *x»bxxc, ccxxc-adj[c] **adj[cc],
adj[c] »x*x adj[b] *x adj[a] »x adj[@aa] **x U*xx b xx C xx cC *x bb xx aa},
{adj[aa] »*x adj [bb] ** adj[v] ** c xx adj[c],
-adj[cc] **xadj[c] **xadj[b] **x adj[a] ** adj[aa] + adj[cc] **adj[c] »*x adj[b] ==
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adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »* adj[c] ==
adj[cc] **adj[c] »x adj[b] x* adj[a] **x adj[aa], Uxxb x%x C xx cC »x bb xx aa},
{-adj[aa] ** adj[bb] *x adj[v] ** c *x adj[c] ** adj[cc] ** adj[c] »*x adj[b],
-adj[a] +adj[a] ** adj[aa] »*x adj[a], adj[aa] ** adj [bb] **x adj[cc] **x adj[c] »=
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] ** Uxx b x*x C x* cC »x bb xx aa},
{adj[aa] ** adj[bb] ** adj[v] ** c *x adj[c], c ** cc - adj [cc] =+ adj[c],
adj[b] *x adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] **x adj[c] ** adj[cC] *=*
adj[c] »*x adj[b] *xadj[a] *» adj[aa] **U*xxb xx C xx cCc xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[V] ** c xx adj [C] ** C *x cC x*x adj [b] **
adj[a] »*x adj[aa] »* adj [bb], -adj[cc] +adj[cc] *x adj[c] ** adj[cc],
adj[c] ** adj[b] **x adj[a] ** adj[aa] **xU*xb x%x C xx cC *x bb x% aa},
{-adj[aa] »* adj[bb] *xadj[v] **c, -adj[c] +adj[c] *» adj[cc] =+ adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] %% C *x cC »*
adj[b] *xadj[a] ** adj[aa] **x Ux* b x*x C *xx cC xx bb xx aa},
{-adj[aa] »* adj[bb] *x» adj[v] ** c *x adj[c], c**xcc-adj[cc] x*adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] ** C *x cC %%
adj[b] *»xadj[a] *x adj[aa] *x Ux* b x*x C *x cC xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [v] ** c, ccx*xc-adj[c] x*adj[cc],
cc x*x bb xx adj[a] »x adj[aa] ** b *x c *xx cCc xx bb xx aa},
{adj[aa] *x adj[bb] ** adj [V] ** C, —CC+ CC %% C ** CC,
bb x* adj[a] ** adj[aa] *x b *x C x* cC x* bb xx aa},
{adj[aa] *x adj[bb], adj[Vv] ** C**cCxxbbxxaaxxa-
adj[cc] *xadj[c] **x adj [b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
b *x cxx cc xx bb xx aa}, {adj[aa] »x adj[bb] ** adj[cc] »*x adj[c] ** adj [b],
-adj[a] +adj[a] **adj[aa] *xadj[a], a*x*b xx C*xcCxxbbxxaa},
{-adj[aa] »* adj[bb], c*xcc-adj[cc] **adj[c],
adj[b] *xadj[a] ** a*xb xx C xx cCc *x bb xx aa},
{-adj[aa] **x adj[bb], adj[v] ** Cx* cCxxbb xx aaxxa -
adj[cc] *xadj[c] **x adj [b] »*x adj[a] ** adj[aa] »*x adj[a] ** a, aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], axxaa},
{adj[aa] *x adj[bb], c xx cc - adj[cc] »xadj[c], adj[b] ** adj[a] *x a xx aa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b],
-adj[a] +adj[a] *x adj[aa] »xadj[a]l, 1},
{-adj[aa] »*x adj[bb] *x c xx cc xx adj [b] *x adj[a], a xx aa - adj[aa] ** adj[a], 1},
{adj[aa], adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*V -
adj[a] **a*x*aaxxaxxbxxCcxxcc, bbxxaa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b], adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] **v-adj[a] **xa*xaa*xa*xb xxCxxcc, bbxxaa},
{-adj[aa] »* adj[bb], c*xcc-adj[cc] *xadj[c], v **bbxxaa},
{adj[aa] *x adj[a] »* adj[aa] **x adj[bb], c xx cc -adj[cc] **adj[c], Vx%bb xxaa},
{1, -a+a*xaa*xa, bxxcxxccx*xbbxxaa},
{adj[aa] *»adj[a], —a+ax*x*xaa*xa, bxxcxxccxxbbxxaa},
{-adj[aa] »* adj[bb] ** c *x cc xx adj [b] **adj[a], —a+ax*xaax*x*a,
b*xcxxccxxbbxxaa}, {a, —aa*xa+adj[a] xxadj[aa], b *xxc*xcCcxxbbxxaa},
{adj[aa] *xadj[a] *xa, —aa*xa+adj[a] »xadj[aa]l, b**Cc*xccxxbbxxaa},
{-adj[aa] ** adj [bb] *x c xx cc xx adj [b] *x adj[a] »=x a,
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-aaxxa+adj[a] *xadj[aa], bxx cxxcc*xxbbxxaa},
{adj[aa] *x adj[u] »*x adj[a] ** adj[aa] »* b xx C,
ccxxCc-adj[c] *xadj[cc], adj[c] ** V xx bb xx aa},
{-adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj [b] »* adj [u] ** adj[a] *=*
adj[aa] **b*xxc, ccxxc-adj[c] »xadj[cc], adj[c] ** vV xx bb xx aa},
{-adj[aa] ** adj[u] ** adj[a] *x adj[aa] **b *x Cxx cC xx bb xx adj[a] »*
adj[aa] **bxxc, ccxxc-adj[c] »xadj[cc], adj[c] ** VvV xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [cc] »* adj[c] ** adj [b] ** adj [u] »% adj[a] *=*
adj[aa] *xb xx c *x cC xx bb xx adj[a] *x adj[aa] **x b x* C,
ccxxCc-adj[c] *xadj[cc], adj[c] ** V xx bb x%x aa},
{adj[aa] **»adj[u], —aa**a*xbxxCxxCC+aa*xa*xbD x*x C** CC** C*x
ccxxbbxxaaxxaxxaaxxaxxbxxCcxxcc, cxxadj[c] *»x VvV xx bb xxaa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »% adj [u],
—aa*xa*xbxxCxxCC+raaxrxa*xbrxCx*xCCrxCx*xCCxxbbrxaaxxaxx
aaxxaxxbxxcxxcc, cxxadj[c] x* Vv xxbb xxaa}, {adj[aa] »+adj[u],
aaxxa-adj[a] **adj[aa], bxxcxxcCc*xxCxxadj[c] »*x Vv xx bb xx aa},
{-adj[aa] ** adj[bb] *x adj[cc] **x adj[c] »* adj [b] ** adj [u],
aaxxa-adj[a] **adj[aa], bxxcxxcCc*xCxxadj[c] **xV xx bb xxaa},
{-adj[aa] »*x adj[u] ** adj[a] *» adj[aa] ** b **x C*x cC x*x C x*x cC *x bb,
aaxxa-adj[a] *xadj[aa], bxxcxxcCc*xxCxxadj[c] »*xV xx bb xx aa},
{adj[aa] »*x adj [bb] »* adj[cc] ** adj[c] ** adj [b] »* adj [u] *=*
adj[a] »xadj[aa] **x b xx Cx%x cC %% C** CcC»xbb,
aaxxa-adj[a] **adj[aa], bxxCcxxcCc*xxCxxadj[c] »*xV xx bb xx aa},
{-adj[aa] »*adj[u], aa**a-adj[a] *»adj[aa], bx*x C %% CC %% C %% CC %%
bbxxaa*xaxxaaxxaxxbxxCxxCcCxxCxxadj[c] xxV xxbb xxaa},
{adj[aa] *x adj [bb] ** adj [cc] »* adj[c] ** adj [b] ** adj [u],
aaxxa-adj[a] *xadj[aa], bxx Cx%x CC** C*x CC % bb xx
AQa*xax*Aa*x*Axx b *x Cx*x CCxx Cxxadj[C] *x V xx bb xx aa},
{-adj[aa] »*x adj[u] ** adj[a] ** adj[aa] **b **x C*x cCx*x C*x*x cC*xbb,
aaxxa-adj[a] **adj[aa], aax*xaxxbxxC*xxCcCxx Cxxadj[c] **V xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] *x adj [u] ** adj[a] **
adj[aa] **bxxc*xcCxxCx*xcCc*xxbb, aaxxa-adj[a] »*xadj[aa],
aaxxaxxbxxcrxccrxxcxxadj[c] *»x Vv xxbb xxaa},
{-adj[aa] »*x adj[u] ** adj[a] *» adj[aa] ** b ** C*x CC x*x C xx cC *x bb,
-aa+aa*x*a*xaa, a*xbxxCxxCC*x*x Cxxadj[c] **x V x*x bbxxaa},
{adj[aa] »* adj [bb] »* adj[cc] ** adj[c] ** adj [b] »* adj [u] *=*
adj[a] »x adj[aa] *x b xx Cx%x cC %% C ** cC »x bb,
-~aa+aa**a*%xaa, a*xbxxCxxCCxx Cxxadj[C] »*x V xx bb xx aa},
{-adj[aa] ** adj[u] ** adj[a] ** adj[aa] ** b ** C x* CC x* C x*x cC »x bb,
-aaxxa+adj[a] *xadj[aa], aa**a*xxbxxcxxccxxCcxxadj[c] *»xV xx bb xxaa},
{adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] ** adj [u] »* adj[a] *=*
adj[aa] *xbxxCc*xCcCxxCxxcC*xbb, —aax*a+adj[a] »xadj[aa],
aaxxaxxbxxcrxccrxxcxxadj[c] *x Vv xxbbxxaa},
{-adj[aa] »* adj[u] ** adj[a] ** adj[aa] **xb *xc, ccx*xc-adj[c] »*xadj[cc],
ccxx bb xxadj[a] »x adj[aa] *xb*x CxxcCxxCc*xxadj[c] »*x Vxxbb xxaa},
{adj[aa] »*x adj [bb] ** adj[cc] **x adj[c] ** adj [b] »* adj [u] *=*
adj[a] »xadj[aa] **xbxxc, ccxxc-adj[c] x*adj[cc],
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ccxx bb xx adj[a] »x adj[aa] **xbxx CcxxcCxxC*xadj[c] »*» V xxbb xxaa},
{-adj[aa] »*x adj[u] ** adj[a] *x adj[aa] **xb, —c+Cc*xxcCcxxC,
cc xx bb xxadj[a] »xadj[aa] **xb*xCcxxcCcxxC*xxadj[c] **V xxbb x+xaa},
{adj[aa] *x adj [bb] ** adj[cc] ** adj[c] =% adj[b] **
adj[u] »*x adj[a] **adj[aa] *xb, —c+Cc**xcCc*xxC,
ccxxbb xxadj[a] »x adj[aa] *xb*x CxxcCxxC*x*xadj[c] »*x V xx bb xxaa},
{-adj[aa] **x adj[u] ** adj[a] ** adj[aa] **xb*xc, —cc*x*xc+adj[c] **xadj[cc],
ccxx bb xx adj[a] »* adj[aa] **xbxx CcxxcCcxxC*xadj[c] **» V xxbb xxaa},
{adj[aa] *x adj [bb] ** adj [cc] »* adj[c] ** adj [b] ** adj [u] *=
adj[a] *»*xadj[aa] **xbxxc, —cc*xc+adj[c] **xadj[cc],
ccxx bb xxadj[a] »x adj[aa] **xb*xCcxxccxxCc*xxadj[c] **xV x%xbb xxaa},
{-adj[aa] »* adj[u] ** adj[a] **» adj[aa] *x b ** C ** cC xx bb *x*
adj[a] *xadj[aa] *xb, —c+Ccxxcc*x*xC, adj[c] ** V xx bb xx aa},
{adj[aa] »*x adj [bb] »* adj[cc] **x adj[c] ** adj [b] »* adj [u] *=*
adj[a] »x adj[aa] **xbxx cxx ccxxbbxxadj[a] xx adj[aa] *xb,
-C+CxxCC*x*xC, adj[Cc] ** V % bb xx aa},
{-adj[aa] ** adj[u] ** adj[a] ** adj[aa] *x b x* Cx* cC xx bb xx adj[a] »*
adj[aa] *xbxxc, —ccxxc+adj[c] **xadj[cc], adj[c] ** Vv xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] ** adj [u] »* adj[a] *=*
adj[aa] *xb xx c *x cCc xx bb xx adj[a] *x adj[aa] **x b x* C,
-ccxxc+adj[c] »xadj[cc], adj[c] ** V %% bb xx aa},
{adj[aa] *x adj[u] **x adj[a] ** adj[aa] *xb, —c+Ccx*x*xCcC*xC,
cc x*x bb xx adj[a] »x adj[aa] *xb*x cxxadj[c] ** Vv xx bb xx aa},
{adj[aa] *x adj [bb] ** adj[cc], -ccxxc+adj[c] **xadj[cc],
cc *x bb xx adj[a] ** adj[aa] **b xx c *x adj [C] ** V xx bb xx aa},
{adj[aa] *x adj[u] **x adj[a] ** adj[aa] »*bxxCc, —cc*xc+adj[c] »*xadj[cc],
cc xx bb xx adj[a] »x adj[aa] *xb*x cxxadj[c] **x vV xx bb xx aa},
{-adj[aa], -adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] +
adj[u] **aa*x*a*xbxxcxxccxxcxxadj[c],
adj[cc] **x ccxx bb xx adj[a] **x adj[aa] **b xx c *x adj[c] »* vV xx bb xx aa},
{adj[aa] **adj[u], aa**a-adj[a] *x»adj[aa], bxx C**CcC**x Cxxadj[cC] »*
adj[cc] **x cc xx bb xx adj[a] ** adj[aa] ** b xx c xx adj[Cc] ** Vv xx bb xx aa},
{adj[aa] ** adj[u] **x adj[a] ** adj[aa] *x* b x*Cc, cc*xc-adj[c] »»adj[cc],
adj[c] *xadj[cc] *x cc xx bb xx adj[a] »*
adj[aa] **b xx c**adj[c] ** vV xx bb x+ aa},

{adj[aa] *x adj[u] **x adj[a] **adj[aa] *xb, —c+Cc*x*xcCcxxC, adj[C] »=*
adj[cc] *x cc *x bb xx adj[a] ** adj[aa] »* b xx c xx adj[c] ** V »% bb xx aa},
{adj[aa] *x adj[u] »*x adj[a] **adj[aa] »*bxxc, —cc*xc+adj[c] »*xadj[cc],

adj[c] **adj[cc] *x cc x*x bb xx adj[a] »» adj[aa] **x b *x C »*
adj[c] ** v xxbb xxaa}, {-adj[aa] »x adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
cc xx bb xx adj[a] ** adj[aa] ** b xx c *x adj [C] ** V xx bb xx aa},
{adj[aa], -adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] +
adj[u] **aa**a*xbxxcxxccxxcxxadj[c], adj[cc] »*xadj[c] ** Vv xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[u] **aa**axxbxxcxxccxxcxxadj[c], adj[cc] »*xadj[c] ** Vv xx bb xx aa},



CertificatesHartwig.nb | 91

{-adj[aa] »*x adj[u], aa**a-adj[a] *xadj[aa]l,
b*xcxxccxxcxxadj[c] *xadj[cc] xxadj[c] *x VvV xx bb xx aa},
{adj[aa] »*x adj [bb] »* adj[cc] »*x adj[c] *x adj [b] ** adj[u], aa*x*a -
adj[a] *xadj[aa]l, bxxc*xccxxCcxxadj[c] **xadj[cc] »xadj[c] ** Vv xx bb x% aa},
{-adj[aa] »* adj[u] ** adj[a] *» adj[aa] **xb *xxc, cc*xc-adj[c] »*xadj[cc],
adj[c] *xadj[cc] *x adj[c] **x V xx bb xx aa},
{adj[aa] »*x adj [bb] »* adj[cc] »* adj[c] ** adj [b] ** adj [u] ** adj[a] ** adj [aa] *=*
bxxc, ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc] *xadj[c] ** V xx bb xx aa},
{-adj[aa] »*x adj[u] ** adj[a] »x adj[aa] **xb, —-c+Cc*xxcCcx*xcC,
adj[c] »xadj[cc] **adj[c] **x VvV xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] **x adj [u] *% adj[a] *=*
adj[aa] *xb, —c+c*xccxxc, adj[c] **adj[cc] *x adj[c] ** VvV xx bb xx aa},
{-adj[aa] ** adj[u] »*x adj[a] ** adj[aa] **bxxc, —cC** c+adj[c] »*adj[cc],
adj[c] **adj[cc] **adj[c] **x VvV xx bb xx aa},
{adj[aa] ** adj [bb] ** adj[cc] ** adj[c] ** adj [b] ** adj [u] »* adj[a] ** adj [aa] »=*
bxxc, —-ccxxc+adj[c] *»adj[cc], adj[c] **adj[cc] »x adj[c] ** Vv xx bb xx aa},
{adj[aa] *x adj[a] »* adj[aa] ** adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], adj[c] ** V x% bb xx aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] *» adj[b] »*x adj[a] ** adj [aa] »=*
adj[bb], -adj[cc] +adj[cc] **adj[c] *xadj[cc], adj[c] ** VvV xx bb xx aa},
{-1, -adj[aa] +adj[aa] **x adj[a] ** adj[aa], adj [bb] *x adj[cc] *=*
cc xx bb xx adj[a] *» adj[aa] *xb xxc*xadj[c] »* Vv xx bb xx aa},
{1, -adj[aa] + adj[aa] ** adj[a] ** adj [aa],
adj[bb] ** adj[cc] »*x adj[c] ** vV % bb xx aa},
{adj[aa] »*x adj [bb] *»* adj[cc] **cC, —C**xcCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] »* adj[b] ** adj[a] »* adj[aa] ** u,
b*xcxxadj[c] xxVv*xxbbxxaa}, {-adj[aa] ** adj [bb] »x adj[cc] *=*
adj[c] »*x adj[b] ** adj [u] »x adj[a] **x adj[aa] *x b,
-cxxCcC*xxbbxxaaxxa+cxradj[c] »xadj[cc] *xadj[c] »*xadj[b] ==
adj[a] *x adj[aa] *xu, bxx cxxadj[c] ** Vv xx bb xx aa},
{adj[aa] *x adj [bb] ** adj [cCc] **x cC x* C **x cC xx bb, aa x* a-adj[a] »x adj[aa],
bxxc*xadj[c] x*Vv xxbb xxaa}, {-adj[aa] »x adj[bb] *x adj[cc] *=*
adj[c] »*x adj[b] ** adj [u] **» adj[a] ** adj[aa] ** b x*x c *x cCc *» bb,
aaxxa-adj[a] **xadj[aa]l, bxx cxxadj[c] ** Vv xx bb xx aa},
{-adj[aa] *x adj[bb] *x adj[cc] **cC, —C+C*xCC*xC,
adj[c] »*x adj[b] ** adj[a] ** adj[aa] **xU*xxb xx c xx adj[c] ** vV xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[cc] *x*cc*xCc, —ccx*xc+adj[c] **adj[cc],
adj[c] »*x adj[b] **x adj[a] »x adj[@aa] **x U*xx b xx C xx adj[C] ** V xx bb xx aa},
{adj[aa] »* adj [bb] »* adj[cc] »*x adj[c] *x adj [b],
-adj[a] ** adj[aa] »* adj [bb] *x adj[cc] »* adj[c] +
adj[u] »*aa**a*xb*xcxxccxxcxxadj[c],
adj[b] »x adj[a] **adj[aa] *x Uxxb xx Cc*xadj[c] »*x vV xx bb xx aa},
{-adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj [b] *x adj[a] »*
adj[aa] ** adj [bb], c*x cc-adj[cc] **xadj[c],
adj[b] »x adj[a] **adj[aa] ** Uxxb xx c*xadj[c] »*x V xx bb xx aa},
{adj[aa] »* adj [bb] »* adj[cc] ** adj[c] *#* C x* cC xx adj [b] »*
adj[a] »* adj[aa] ** adj[bb], c xx cc -adj[cc] *xadj[c],
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adj[b] »x adj[a] **adj[aa] ** Uxxb xx c**xadj[c] ** V xx bb xx aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »% adj[u],
aaxxa-adj[a] *xadj[aa], bxxcxxcCc*xxCxxadj[c] »*xadj[b] %=
adj[a] **adj[aa] **Uxxb xx Ccxxadj[c] ** Vv xx bb xx aa},
{-adj[aa] »* adj[bb] *xadj[cc], ccxxc -adj[c] **xadj[cc],
adj[c] »xadj[b] **x adj[a] »x adj[@aa] **x Uxx b xx C xx adj[C] ** V % bb xx aa},
{-adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj [b] *» adj [u] **
adj[a] *xadj[aa] *xbxxc, ccxxc-adj[c] **adj[cc],
adj[c] »*x adj[b] **x adj[a] *x adj[@aa] **x Uxx b xx C xx adj[C] ** V xx bb xx aa},
{adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c],
-adj[cc] **xadj[c] *»* adj[b] **x adj[a] ** adj[aa] +
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »x adj[a] ==
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] *x adj[c] »*
adj[b] ** adj[a] **adj[aa], Uuxxbxxcxxadj[c] *x Vv xx bb xxaa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] **x adj[cc] ** adj[c] **adj[b],
-adj[a] +adj[a] ** adj [aa] »x adj[a],
adj[aa] =+ adj[bb] ** adj[cc] »* adj[c] »* adj [cc] ** adj[C] **
adj[b] »x adj[a] *x adj[aa] ** Uxxb xx Cc *xadj[c] ** V xx bb xx aa},
{adj[aa] ** adj [bb] ** adj [cc] »* adj[c], c xx cc - adj[cc] »* adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj[cc] ==
adj[c] *»*adj[b] *x adj[a] ** adj[@aa] **Uxxb *x c xx adj[C] ** vV *x bb xx aa},
{-adj[aa] »* adj[bb] *x adj[cc] **adj[c] **x C *x*x cCc x* adj [b] *x adj[a] »=
adj[aa] ** adj[bb], -adj[cc] +adj[cc] »*x adj[c] ** adj[cc],
adj[c] »xadj[b] **x adj[a] »x adj[@aa] **xUxx b xx C xx adj[C] ** V *x bb xx aa},
{-adj[aa] »* adj[bb] *xadj[cc], -adj[c] +adj[c] **xadj[cc] =% adj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** c xx cc ** adj [b] »=*
adj[a] »*adj[aa] **xUxx b xx Ccxxadj[c] ** VvV xx bb xx aa},
{-adj[aa] ** adj[bb] *x adj[cc] **xadj[c], cx*cc-adj[cc] »xadj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** c xx cc *x adj [b] »=*
adj[a] »* adj[aa] **xUxx b xx Ccxxadj[c] ** Vv xx bb xx aa},
{adj[aa] ** adj [bb] »x adj[cc], cc*xc-adj[c] **xadj[cc],
ccxx bb xx adj[a] ** adj[aa] ** b xx c *x adj [C] ** V xx bb xx aa},
{adj[aa] *x adj [bb] ** adj[cc], -cc+cC**C**cCC,
bb xx adj[a] ** adj[aa] x* b xx c xx adj [c] ** Vv xx bb xx aa},
{adj[aa] *x adj[bb], c xx cc - adj[cc] »x adj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] ** V x%x bb xx aa},
{-1, a**aa-adj[aa] *xadj[a]l, a**b xx cxxccxxbbxxaa},
{-1, -adj[aa] +adj[aa] **x adj[a] »*x adj[aa], adj[bb] **x c xx cC ** v *x bb xx aa}},
{{-ccxxbb, aa*x+a-adj[a] *»adj[aa], bx*xcC},
{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxC,
ccxxc-adj[c] **xadj[cc], 1},
{adj[c] ** adj[b] **x adj[u] *x adj[a] ** adj[aa] *x b x* C %% CC »*
bb xx adj[a] ** adj[aa] **bx*xCc, ccx*c-adj[c] *xadj[cc], 1},
{-adj[c] **» adj[b] **adj[u], —aax*a*xxbxxC**xcCC+
aa*xaxxbxxcxxccxxCcxrxccxrxbbxxaaxxaxrxaaxraxxbrxcxxcc, c},
{-adj[c] **adj[b] *»adj[u], aaxxa-adj[a] *xadj[aa], bxxc*xcc*xcC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b ** C ** cC x%x C xx cC *x bb,
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aax*xa-adj[a] **xadj[aa], bxxcxxcc**xcC},
{adj[c] ** adj [b] *x adj[u], aa*x*a-adj[a] *xadj[aa],
bxxCc*xcCx*xC*xCCxxbbxxaaxxaxrxaarxaxxbxxc*xxccxxc},
{adj[c] ** adj [b] ** adj [u] ** adj[a] ** adj[aa] ** b x* C ** cCx*x C xx cC *x bb,
aaxxa-adj[a] *xadj[aa], aa**xa*xbxxcxxccxxcC},
{adj[c] ** adj [b] *x adj[u] ** adj[a] **x adj[aa] ** b % C ** CC x*x C xx cC *x bb,
-aa+aa*xax+aa, a*xbxxCxxCCx*xC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b ** C ** CC x%x C xx cC *x bb,
-aax*xa+adj[a] *xxadj[aa], aax*xaxxbxxcxxcCcxxcC},
{adj[c] ** adj [b] »*x adj[u] **x adj[a] ** adj[aa] *x b xx C,
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa] **xbxxcxxccxxcC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] *xb, —c+Cc**xCcC*xC,
cc xx bb xx adj[a] »x adj[aa] *xb*xCcxxccxxcC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] **x b x*x C,
-ccxxc+adj[c] **xadj[cc], ccxxbb xxadj[a] »xadj[aa] **xb*xcxxccxxcC},
{adj[c] ** adj [b] **x adj[u] ** adj[a] ** adj[aa] *x b x*x C **
cc*xx bb xx adj[a] xxadj[aa] **b, —c+Cc*xxccxxcC, 1},
{adj[c] ** adj[b] ** adj[u] **x adj[a] ** adj[@aa] ** b x*x C *%x CC % bb »*
adj[a] »xadj[aa] **xbxxc, —cc*xxc+adj[c] *xadj[cc], 1},
{1, -cc*xc+adj[c] »xadj[cc], cc*xbb xxadj[a] **xadj[aa] xxb xxcC},
{-adj[c] **adj[b], -adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] +
adj[u] **aa**axxbxxcxxccxxcx*xadj[c], adj[cc]},
{adj[c] ** adj [b] **» adj[u], aa**a-adj[a] *xadj[aa]l,
b*xcxxccxxcxxadj[c] *xadj[cc]l},
{adj[c] ** adj [b] ** adj [u] **x adj[a] ** adj[aa] **x b xx C,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{adj[c] ** adj [b] **x adj[u] **x adj[a] ** adj[aa] *xxb, —c+Cc**cC*xxC,
adj[c] **adj[cc]}, {adj[c] »*adj[b] *x adj[u] ** adj[a] »* adj[aa] **xb xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc]},
{-adj[c] »*» adj[b] ** adj[a] ** adj[aa] =% adj [bb],

-adj[cc] +adj[cc] »xadj[c] *xadj[cc], 1}, {cC, —C*x*CCxxbbxxaaxxa+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj[b] »* adj[a] **x adj[aa] **xu, bxxcC},
{-adj[c] ** adj[b] ** adj [u] ** adj[a] »*x adj[aa] **xb, —-cxxccxxbbxxaaxxa+
cxxadj[c] xxadj[cc] *»xadj[c] »*x adj[b] **x adj[a] »*x adj[aa] **u, b*xxcC},

{ccx*xCc*xcCxxbb, aaxxa-adj[a] *x+xadj[aa], b*xxcC},
{-adj[c] ** adj[b] **x adj[u] ** adj[a] ** adj[aa] ** b *x c *x cc xx bb,
aaxxa-adj[a] **xadj[aa]l, bxxc},
{-cc, —-c+cxxccxxC, adj[c] **xadj[b] »x adj[a] ** adj[aa] **» Uuxxb xxC},
{-cc*xcCc, —ccxxCc+adj[c] x*adj[cc],
adj[c] **x adj[b] **adj[a] »» adj[aa] **xu*xxbxxcC},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] + adj[u] *=*
aaxxaxxbxxcxxccxxcxxadj[c], adj[b] »xadj[a] *» adj[aa] *xuxxbxxcC},
{-adj[c] **x adj [b] **x adj[a] ** adj [aa] ** adj [bb], c *x cc-adj[cc] x*adj[c],
adj[b] ** adj[a] ** adj[aa] **u*xxbxxcC},
{adj[c] ** c *x cc xx adj [b] ** adj [a] »x adj[aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c], adj[b] *x adj[a] ** adj[aa] **uxxb xxC},
{-adj[c] **» adj[b] ** adj[u], aa**a-adj[a] »x adj[aa],
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b*xcxxccxxcxxadj[c] »xadj[b] *xadj[a] **x adj[aa] **uxxb=*xxc}, {-1,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[b] **adj[a] *» adj[aa] **u*xxb*xcC},
{-adj[c] **adj[b] **x adj [u] ** adj[a] »* adj[aa] »xb xx C,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] *xadj[a] *» adj[aa] **xu*xxbxxc},
{adj[c], -adj[cc] »*x adj[c] ** adj [b] »* adj[a] ** adj[aa] + adj[cc] ** adj[c] *=*
adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] **
adj[c] **adj[cc] *x adj[c] »*x adj[b] *+adj[a] ** adj[aa], uxxbxxcC},
{-adj[c] ** adj[cc] **adj[c] **adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »*x adj[cc] **x adj[c] »x adj[b] ==
adj[a] ** adj[aa] **xuxxbxxc}, {adj[c], c**cc-adj[cc] **adj[c],
adj[b] ** adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] »=*
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj[aa] ** uxxb xxC},
{-adj[c] ** c xx cc x* adj [b] »x adj[a] »* adj[aa] *»» adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc],
adj[c] »*xadj[b] **xadj[a] »» adj[aa] **xu*xxbxxcC},
{-1, -adj[c] +adj[c] **adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] »*
adj[bb] ** c xx cc xx adj[b] **x adj[a] ** adj[aa] **uxxb xxC},
{-adj[c], c*xcc-adj[cc] *xadj[c], adj[b] »*» adj[a] »*x adj[aa] »=*
adj[bb] *x c *x cc xx adj[b] ** adj[a] ** adj[aa] **u*xxb *xxcC},
{1, ccxxc-adj[c] *xadj[cc], ccxxbb xxadj[a] »x adj[aa] *xb*xc},
{1, —cc+cc*xCxxcC, bbxxadj[a] *xxadj[aa] *xbxxcC}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}
(i) <=>(v)

(v) => (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa**a*xaa,

-axxaa+adj[aa] *xadj[a]l, —aa*xa+adj[a] »xadj[aa]l, —~-C+C*xCCx*xC,
—CC+CC**C#%CC, —CxxCcC+adj[cc] »xadj[c], -cc**c+adj[c] ++adj[cc],
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] ** adj[c] ** VvV -

adj[a] **a**aa*xa*xbxxCxxCC, —-C*xCCxxbb*xaaxxa+

cxxadj[c] xxadj[cc] »x adj[c] »* adj[b] ** adj[a] »* adj[aa] ** u,
—2a**aA*x* b ** C*xCCx*Cx*CCxxbbxxaa*xa+aax*xax*xb*xC*xCCxx

CxxCCxxbb*xaa*xaxrxaaxraxxbrrxcxrxccxrxcrxxccxxbbxrxaaxxra,

-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj [aa],
axxaa-adj[aa] *xadj[a], aax*xa-adj[a] **adj[aa],
-adj[c] +adj[c] **xadj[cc] *xadj[c],
-adj[cc] +adj[cc] **adj[c] **adj[cc], c**xcc-adj[cc] x*adj[c],
ccxxc-adj[c] **xadj[cc], adj[V] **Cx*CcC*xbbxxaa*xa-

adj[cc] **xadj[c] »x adj[b] *x adj[a] ** adj [aa] ** adj[a] ** a,
-adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] +

adj[u] »*aa**a*xbx*xcxxccxxcxxadj[c],
-adj[a] ** adj[aa] »x adj [bb] ** adj[cc] **x adj[c] ** adj[cc] »*x adj[c] *=*

adj[b] »*x adj[a] *x adj[aa] + adj[a] **x adj[aa] »* adj [bb] **x adj[cc] »*x adj[c] *=*
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adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj[aa] »* adj[a] ** adj [aa] **
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »x adj[c] **x adj [b] ** adj[a] »* adj[aa],
ccxxbbxxaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa,
-adj[a] +adj[a] ** adj[aa] »% adj[a],
-adj[aa] +adj[aa] *»x adj[a] ** adj[aa], a ** aa - adj[aa] ** adj[a],
aaxxa-adj[a] **adj[aa], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], c*xcc-adj[cc] **adj[c],
ccxxc-adj[c] **xadj[cc], adj[Vv] ** Cx*CCxxbbxxaa*xa-
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[u] **aa**xa*xbxxcxxccxxcxxadj[c],
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** adj[cc] »* adj[c] *=*
adj[b] »x adj[a] ** adj[aa] + adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »x adj[c] **
adj[cc] *x adj[c] »*adj[b] »*x adj[a] ** adj[aa] ** adj[a] »* adj [aa] »=*
adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] ** adj[a] »* adj[aa],
-a+axxaa**a, —aa+aax*xax**xaa, —axxaa+adj[aa] *xadj[a],
-aaxxa+adj[a] **adj[aa]l, —~-C+C** CC**xC, —CC+ CC *x% C x*x CC,
-cxxcc+adj[cc] *xadj[c], —~cc*xc+adj[c] »xadj[cc],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »* adj[c] ** V -
adj[a] **a*x*xaa*xa*xbxxCxxCC, —~-C*xCCxxbb*xaaxxa+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj[b] »x adj[a] ** adj[aa] **u,
—2a**A** D ** C**x CCx** Cx*CCxxbbxxaa*xa+aa**xa*x*xb %% C*xxCC*xx
CxxCCxxbbxxaa*xaxrxaaxrxaxxbsxcxrxccxrxCcxxccxxbbxrxaaxxa,
adj[aa] ** adj [bb] »x adj[cc] - adj[aa] »x adj [bb] ** adj[cc] »*
adj[c] **xadj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc]};
certificate = {{{-a**bxxc*xccxxbb, —aaxxa+adj[a] »xadj[aa]l, b*xxc},
{adj[aa], adj[a] **x adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*xV -
adj[a] **ax*xaaxxaxxbxxCxxcCCc, C},
{-adj[aa] »* adj[bb] *x c *x cc xx adj [b], adj[a] ** adj[aa] »* adj [bb] »=*
adj[cc] **xadj[c] *x»v-adj[a] **a*x*xaa*xaxxbxxCcxxcc, C},
{adj[aa] *x adj[a] »*x adj[aa] *x adj[bb], c xxcc-adj[cc] »xadj[c], VxxcC},
{-adj[aa] »* adj[bb] *x c *xx cc xx adj [b] *x adj[a] »* adj[aa] **» adj [bb],
cxxcc-adj[cc] *xadj[c], VvxxcC},
{adj[aa] *xadj[a] **a, aa*x*a-adj[a] *xadj[aa], bxxcxxcc*xcC},
{-adj[aa] *x adj[bb] *x c xx cc xx adj [b] **adj[a] **a, aa*xa-adj[a] **x adj[aa],
bx*xc*xccxxc}, {1, —-a+a*x*aa*x*xa, bxxcxxccxxcC},
{adj[aa] *xadj[a], —a+ax*xaa**xa, bxxCc*xxcCcxxC},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] *x adj[a],
-a+ax*xaaxxa, bxxcxrxccxxrc},
{adj[aa] *xadj[a] *xa, —aa**xa+adj[a] *xadj[aa]l, bxxc*xxccxxcC},
{-adj[aa] »* adj [bb] *x c xx cc xx adj [b] *x adj[a] »* a,
-aaxxa+adj[a] *xadj[aa]l, bxxc*xccxxcC},
{adj[aa] *x adj[bb], ~c**cc+adj[cc] **xadj[c], Vv*xcC},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] ** adj[a] »* adj [aa] ** adj [bb],
-cxxcc+adj[cc] *»xadj[c], VvxxcC},
{-1, adj[aa] *x adj [bb] *x adj[cc] - adj [aa] ** adj [bb] ** adj[cc] ** adj[c] *»*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], adj[c] ** Vv *xC},
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{-adj[aa] »*x adj[bb], -c*xcc+adj[cc] *xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] **adj[c] **V*xcC},
{-1, —ax*xaa+adj[aa] *xadj[a], adj[aa] *x adj [bb] *x cx*x cC**x Vv x*xC},
{1, -a**aa+adj[aa] *xadj[a], a**b*xxcxxccxxcC},
{-1, -adj[aa] +adj[aa] ** adj[a] »*x adj[aa], adj[bb] *x cxx cCc** Vv *xC},
{-1, a**aa-adj[aa] *xadj[a], adj[aa] *x adj[bb] *x c *x cC** Vv xxcC},
{a*xb, —-c+c**xccx*xxc, 1},
{-adj[aa] »* adj [bb] **x c xx cc xx adj [b] ** adj[a] **axxb, —~c+Cc**xcCc*xcC, 1},
{-adj[aa] »* adj[bb] *x adj[Vv] ** c, cC x*x bb »x aa -
ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, axxbxxc}, {-adj[aa] *xxadj[a] »* a,
aaxxa-adj[a] *xadj[aa], bxxcxxccxxbbxxaaxxaxxbxxc},
{adj[aa] *x adj [bb] ** c *x cc *xx adj [b] ** adj[a] ** a,
aaxxa-adj[a] *xadj[aa], bxxcxxccxxbbxxaaxxaxxbxxc},
{-adj[aa] **xadj[bb], adj[v] ** cx*ccxxbbxxaa*xxa-adj[cc] »xadj[c] *x*
adj[b] *x adj[a] ** adj[aa] *x adj[a] **a, bxxc*xccxxbb*xaaxxaxxb=xxc},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] *x adj[aa] *xadj[a], ax*bxxc*xccxxbbxxaaxxa*xbxxc},
{adj[aa] *x adj[bb], c xx cc - adj[cc] »* adj[c],
adj[b] *xadj[a] **a*xbxxcxxccxxbbxxaaxxaxxbxxc},
{-adj[aa] »*x adj[bb] *x adj[Vv] **xcxxcCc*xbb, —aa+aa*xaxxaa, axxb=xxc},
{-adj[aa] ** adj[bb] **x adj[v] ** C *x cC *x bb, —aa x*x a+adj[a] »*x adj[aa],
aaxxaxxbxxc}, {adj[aa] **adj[bb], adj[v] ** cx*xcCxxbbxxaax*xa-
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj[a] **a, aa*xa*xbxxC},
{-adj[aa] »*x adj[bb] *x adj[Vv] ** c xx cC *x bb, aa xx a-adj[a] ** adj[aa],
aaxxaxxbxxc}, {adj[aa] *x* adj [bb] »*x adj[cc] *x adj[c] »+ adj[b],
-adj[a] +adj[a] **adj[aa] »*adj[a]l, a**xaa**xa*xxbxxcC},
{-adj[aa] »* adj[bb], c **xcc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*x*xaa*xaxxbxxc}, {adj[aa] **x adj[bb] *x c xx cc *x adj [b],
-adj[a] +adj[a] ** adj[aa] *xadj[a], a*x*xb*xxcC},
{adj[aa] *x adj [bb] ** c *x cc *xx adj [b] ** adj[a], a ** aa - adj[aa] »* adj[a],
axxbxxc}, {-adj[aa], adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** Vv -
adj[a] **ax*xaaxxaxxbxxCxxcc, bbxxaaxxaxxbxxc},
{adj[aa] *x adj [bb] ** c *x cc *xx adj [b], adj[a] ** adj[aa] »* adj [bb] *x*
adj[cc] **xadj[c] *x»v-adj[a] x*xax*xaa*xa*xbxxCxxcCcC,
bbxx aa*xxaxxbxxc}, {-adj[aa] ** adj[a] »*x adj[aa] »* adj[bb],
cxxcc-adj[cc] *»adj[c], vxxbbxxaaxxaxxb=xxc},
{adj[aa] *x adj [bb] ** c *x cc »x adj [b] ** adj [a] ** adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], Vxxbbx*xaaxxaxxbxxc},
{-1, —-a+a**aa*x*a, bxxcrxxcCrxxbbrrxaaxrxaxrxxbxxc},
{-adj[aa] *xadj[a]l, —-a+a**aaxxa, bxxCcxxccxxbbxxaaxxaxxbxxc},
{adj[aa] *x adj[bb] ** c *x*x cc *xx adj [b] *xadj[a], —a+a*xaaxxa,
bxxc*xccxxbbxxaaxxaxxbxxc}, {-adj[aa] *xadj[a] **a,
-aaxxa+adj[a] *xadj[aa], bxxcxxccxxbbxxaaxxaxxbxxc},
{adj[aa] *x adj [bb] ** c ** cc *xx adj [b] ** adj[a] *=* a,
-aax*xa+adj[a] *xadj[aa], bxxcxxccxxbbxxaax*xaxxbxxc},
{-adj[aa] **xadj[bb], —~-cx*cc+adj[cc] **adj[c], vxxbbxxaaxxa*xbxxc},
{adj[aa] ** adj [bb] ** c *x cc xx adj [b] ** adj [a] ** adj [aa] ** adj [bb],
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-cxxcc+adj[cc] *xadj[c], Vvxxbbxxaaxxaxxbxxc},
{1, adj[aa] ** adj [bb] »*x adj[cc] - adj[aa] »* adj [bb] *x adj[cc] **
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc],
adj[c] **vxxbbxxaaxxaxxbxxc}, {adj[aa] x* adj[bb],
-cxxcc+adjfcc] »xadj[c], adj[b] *x adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] *=*
adj[c] »*Vvxxbbxxaaxxaxxbxxc}, {1, —axxaa+adj[aa] *xadj[a],
adj[aa] ** adj[bb] *x* cx*xcc*xvrxbbxxaaxxaxxbxxc},
{-1, —axxaa+adj[aa] **xadj[a], a*xbxxcxxccxxbbxxaaxxaxxbxxc},
{1, -adj[aa] + adj[aa] ** adj[a] »* adj [aa],
adj[bb] *xcx*xccx*vVxxbbxxaaxxaxxbxxc}, {1, a*x+aa-adj[aa] »xadj[a],
adj[aa] ** adj[bb] *x c*xcc*xvVxxbbxxaaxxaxxbxxc},
{a*xbxxcxxccxxbb, —aaxxa+adj[a] xxadj[aa]l, bxxc}},
{{-ccxxbb, —aaxxa+adj[a] xxadj[aa], b*x*c*xccxxbbxxaa},
{-1, ccxxbbx*xaa-ccxxbb*xaaxxa*xbxxcxxccxxbb=x+xaa, 1},
{-ccxxbb, aaxxa-adj[a] *»adj[aa]l, bx*xcx*xcc*xbbxxaa}},
{{adj[aa] **x adj[bb], —c**xcc+adj[cc] *xadj[c], adj[b] *xadj[a]l},
{adj[aa] *x adj [bb] ** adj[Vv] ** c,
ccxxbb*xaa-ccxxbbsrxaaxxaxxbxxcrrxccrxxbbxraa, 1},
{adj[aa] *xadj[a] **xa, aa*x*a-adj[a] *xadj[aa], b xx Ccx%x cc *xbb xxaa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] **x adj[a] »x a, aax*x a-adj[a] ** adj[aa],
b xx c *x cc *x bb xx aa}, {adj[aa] »* adj [bb], adj[Vv] ** C *x*x cC xx bb xx aa x*x a -
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
b*x cxxccxxbbxxaa}, {adj[aa] »» adj[bb] ** adj[cc] »* adj[c] ** adj [b],
-adj[a] +adj[a] **adj[aa] »xadj[a], a*x*b x* C*x cC xx bb xx aa},
{-adj[aa] »* adj[bb], c*xcc-adj[cc] **adj[c],
adj[b] *xadj[a] ** a*xb xx C xx cC *x bb xx aa},
{adj[aa] *x adj[bb] ** adj [V] **x C xx cC xx bb, —aa+aa*xax**aa, 1},
{adj[aa] *x adj [bb] ** adj [V] ** C xx cC xx bb, —aa xx a + adj[a] ** adj [aa], aa},
{-adj[aa] »*x adj[bb], adj[Vv] ** C*x cC *x bb *x aa xxa -
adj[cc] *xadj[c] **x adj [b] »*x adj[a] ** adj [aa] »* adj[a] ** a, aa},
{adj[aa] *x adj[bb] ** adj [V] ** c xx cCc xx bb, aa xx a-adj[a] »*x adj[aa], aa},
{-adj[aa] ** adj[bb] *x adj[cc] ** adj[c] »* adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], axxaa},
{adj[aa] *x adj[bb], cxxcc-adj[cc] »xadj[c], adj[b] **adj[a] *x a % aa},
{-adj[aa] ** adj [bb] ** c xx cc xx adj [b],
-adj[a] +adj[a] ** adj[aa] »*xadj[a]l, 1},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] ** adj[a], a *x aa - adj [aa] ** adj[a], 1},
{adj[aa], adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*xV -
adj[a] **xa*xaa*xa*xxbxxC*xxcc, bbxxaa},
{-adj[aa] »* adj[bb] *x c *xx cc xx adj [b], adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] **adj[c] *x»v-adj[a] **xa*x*xaa*xaxxbxxCcx*xcc, bbxxaa},
{adj[aa] *x adj[a] »*x adj[aa] *x adj[bb], c xx cc -adj[cc] »xadj[c], V*xbbxxaa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] *x adj[a] »* adj [aa] ** adj [bb],
cxxcc-adj[cc] *x»adj[c], V*%bb=xxaa},
{1, -a+a*xaa*xa, bxxcxxccx*xbbxxaa},
{adj[aa] **adj[a]l, ~a+a*xaa*xa, b*xx CxxCcCxxbbxxaa},
{-adj[aa] »* adj[bb] *x c *xx cc *x adj [b] *x adj[a],
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-a+a*xaaxxa, bxxc*xxccxxbbxrxaa},
{adj[aa] *xadj[a] **xa, —aa*xa+adj[a] »xadj[aa]l, b x* c*x cC xxbb xxaa},
{-adj[aa] ** adj[bb] *x c xx cc xx adj [b] *x adj[a] ** a,
-aaxxa+adj[a] *xadj[aa], bxx Ccxxcc*xbbxxaa},
{adj[aa] *x adj[bb], -c**cc+adj[cc] **xadj[c], v **bbxxaa},
{-adj[aa] »*x adj[bb] *x c xx cc xx adj [b] *x adj[a] »+ adj [aa] ** adj [bb],
-cxxcc+adj[cc] *xadj[c], V*xbb=xxaa},
{-1, adj[aa] »* adj [bb] ** adj[cc] - adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], adj[c] ** v *x bb xx aa},
{-adj[aa] *x adj[bb], —-c**cc+adj[cc] *xadj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] ** V x% bb xx aa},
{-1, —axxaa+adj[aa] **xadj[a], adj[aa] ** adj [bb] ** c xx cC ** v xx bb xx aa},
{1, -a*x*aa+adj[aa] *xadj[a]l, a**b *x cxx cc xx bb xxaa},
{-1, -adj[aa] +adj[aa] *x adj[a] »* adj[aa], adj[bb] ** c *x cC ** v xx bb xx aa},
{-1, ax*aa-adj[aa] *xadj[a], adj[aa] **» adj [bb] ** c ** cC ** vV xx bb xxaa}},
{{cc*xbb, —aa**a+adj[a] *xadj[aa]l, bxxcC},
{adj[c] **x adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b x* C,
-ccxxc+adj[c] *xadj[cc], 1}, {-adj[c] »*x adj[b] ** adj[u] ** aa »% adj [aa],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **a**xaa*xxaxxbxxCcx*xxcc, C},
{adj[c] **x adj[b] ** adj [u] ** aa *x adj [aa] ** adj [bb] ** c *x*x cc *x adj [b],
adj[a] »*x adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **a**xaa*xxaxxbxxCcx*xxcCcc, C},
{-adj[c] **x adj[b] **x adj[u] ** aa »x adj [aa] ** adj[a] »x adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], VvxxcC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj [bb] ** c xx cc ** adj [b] »=*
adj[a] »*x adj[aa] ** adj[bb], cxxcc-adj[cc] *xadj[c], VvxxcC},
{-adj[c] »*» adj[b] ** adj [u] ** aa xx adj [aa] ** adj[a] »x a,
aaxxa-adj[a] **xadj[aa], bxxcxxcc*xxcC},
{adj[c] ** adj[b] ** adj[u] ** aa *x adj [aa] ** adj [bb] »* c % cC **
adj[b] *x adj[a] *xa, aa**a-adj[a] *xxadj[aa], bxxcxxcc*xxcC},
{-adj[c] ** adj[b] ** adj[u] *xaa, —a+ax**xaa*xa, bxxcxxccxxc},
{-adj[c] **» adj[b] ** adj [u] ** aa x*x adj[aa] **adj[a], —a+ax*xaax**a,
b*xcxxccxxc}, {adj[c] »*x adj[b] ** adj [u] ** aa x*x adj [aa] »*
adj[bb] ** c xx cc xxadj[b] *xadj[a], —a+a*xaa*xa, bxxCxxCcCxxC},
{-adj[c] ** adj[b] ** adj [u] ** aa »x%x adj [aa] ** adj[a] »x a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xxcC},
{adj[c] ** adj[b] **x adj [u] ** aa *x adj [aa] ** adj [bb] »* c x*x cC **
adj[b] »xadj[a] *xa, —aax*a+adj[a] *xxadj[aa], bxxCcx*xcCcx*xcC},
{-adj[c] ** adj [b] ** adj [u] ** aa »%x adj [aa] *» adj [bb],
-cxxcc+adjfcc] *»xadj[c]l, vxxc}, {adj[c] *x adj[b] »* adj[u] ** aa »*
adj[aa] *x adj [bb] **x c xx cc x* adj [b] »*x adj[a] ** adj[aa] »* adj [bb],
-cxxcc+adj[cc] »xadj[c], vxxc}, {adj[c] **x adj[b] ** adj[u] ** aa,
adj[aa] ** adj [bb] »* adj[cc] - adj[aa] »* adj [bb] ** adj[cc] ** adj[c] *=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], adj[c] ** VvV *xC},
{adj[c] *x adj[b] ** adj [u] ** aa »x adj [aa] »* adj [bb],
-cxxcc+adj[cc] »xadj[c],
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adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** VvV *xC},
{adj[c] ** adj [b] **x adj[u] ** aa, -a *x aa + adj[aa] *xadj[a],
adj[aa] ** adj [bb] ** c*xcc*xv*xc}, {-adj[c] »*x adj[b] ** adj[u] ** aa,
-axxaa+adj[aa] *»adj[a], axxbxxcxxccxxcC},
{adj[c] ** adj [b] ** adj [u] ** aa, -adj[aa] + adj[aa] *x adj[a] »* adj[aa],
adj[bb] ** c*xcc*x*vxxc}, {adj[c] »+adj[b] »xadj[u] »* aa,
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] ** c xx cCc** Vv *xC},
{-adj[c] **» adj[b] ** adj[u] **aaxxaxxb, —-c+Cc**xcCcxxcC, 1},
{adj[c] ** adj [b] **x adj[u] **x adj[a] ** adj[aa] *xb, —c+Cc**xcc*xcC, 1},
{adj[c] *x adj [b] ** adj [u] ** aa x*x adj [aa] »* adj [bb] »*
cxxcCx*xadj[b] xxadj[a] x*xaxxb, —~-c+Cc**xcCcxxcC, 1},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj [bb] *x adj[v] **C,
ccxxbb*xaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, axxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa x*x adj [aa] »*x adj[a] ** a,
aaxxa-adj[a] **adj[aa], bxxcxxccxxbbxxaaxxaxxbxxc},
{-adj[c] **» adj[b] ** adj [u] ** aa xx adj [aa] ** adj [bb] x*x c xx cc *x adj [b] »=*
adj[a] **xa, aa*x*a-adj[a] *»adj[aa]l, bxxcx*xccxxbbxxaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj [bb], adj [V] ** C ** cC %%
bb xx aa ** a-adj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »*x a,
b*xcxxccxxbbx*xaaxxaxxbxxc}, {adj[c] »*xadj[b] ** adj [u] **
aa **x adj[aa] *x adj[bb] *x adj[cc] *x adj[c] »* adj[b],
-adj[a] +adj[a] *xadj[aa] **adj[a]l, a*xbxxCcxxcCxxbbxxaaxxaxxbxxc},
{-adj[c] **x adj[b] ** adj[u] ** aa »x adj [aa] ** adj [bb], c »x cc -
adj[cc] *xadj[c], adj[b] *xadj[a] ** axxbxxCc*x*xcCxxbbxxaa*xaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj[aa] ** adj [bb] ** adj [v] ** c *x cC »x bb,
-aa+aa*xax*aa, a*xbxxc},
{adj[c] ** adj [b] **x adj [u] ** aa *x adj[aa] ** adj [bb] *x adj [Vv] ** c x* cC »x bb,
-aaxxa+adj[a] *xadj[aa], aa*x*axxbxxcC},
{-adj[c] ** adj[b] ** adj [u] ** aa »%x adj [aa] *» adj [bb],

adj[v] **cxxcCxxbbxxaax*xa-
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adj[cc] *xadj[c] **x adj[b] »x adj[a] ** adj[aa] »* adj[a] **a, aa*xa*xbxxC},

{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj [bb] ** adj [v] ** c *x cCc »x bb,
aaxxa-adj[a] **xadj[aa], aaxxaxxbxxcC},
{-adj[c] **» adj[b] ** adj [u] ** aa xx adj [aa] ** adj [bb] »*x adj[cc] *x adj[c] »=*
adj[b], -adj[a] +adj[a] ** adj[aa] »*xadj[a]l, a**xaaxxa*xbxxcC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »xadj[a] **a*xaaxxaxxbxxcC},
{-adj[c] **» adj[b] ** adj[u] ** aa xx adj [aa] ** adj [bb] **x c xx cc *x adj [b],
-adj[a] +adj[a] *x adj[aa] *xadj[a], a*xxbxxcC},
{-adj[c] **» adj[b] ** adj[u] ** aa xx adj [aa] ** adj [bb] % c %*
cc xxadj[b] *xadj[a], a*xaa-adj[aa] **adj[a],
axxbxxc}, {adj[c] »x adj[b] ** adj[u] ** aa xx adj [aa],
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** VvV -
adj[a] **a*xaa**xaxxbxxCc*xxcCc, bbxxaaxrxaxxbxxc},
{-adj[c] **» adj[b] ** adj [u] ** aa xx adj [aa] ** adj [bb] **x c xx cc *x adj [b],
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** Vv -

adj[a] **a**xaa**axxbxxCc*xxcCc, bbxxaaxrxaxxbxxc},
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{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj[a] ** adj[aa] =+ adj [bb],
cxxcc-adj[cc] *xadj[c], Vxxbbx*xaaxxaxxbxxc},
{-adj[c] **adj[b] ** adj [u] ** aa ** adj[aa] ** adj [bb] ** C x* cC »*
adj[b] *x adj[a] ** adj[aa] »* adj[bb], c ** cc-adj[cc] **adj[c],
Vxxbbxxaaxxaxxbxxc}, {adj[c] »*xadj[b] ** adj[u] ** aa,
-a+a*xaa*xa, bxxcrxxccxxbbxrxaaxrraxrxbxrxc},
{adj[c] ** adj[b] ** adj [u] ** aa »x adj [aa] ** adj[a],
-a+axxaa*+a, bxxcsrxccrrbbrraarrxaxrxrxbxrxc},
{-adj[c] **x adj[b] ** adj[u] ** aa xx adj [aa] ** adj [bb] x* c xx cC »*
adj[b] *xadj[a], —a+a**xaaxxa, bxxcxxccxxbbx*xaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj[a] ** a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxccxxbbxxaax*xaxxbxxc},
{-adj[c] ** adj[b] ** adj [u] ** aa xx adj [aa] ** adj [bb] x*x c xx cc *x adj [b] »=*
adj[a] **xa, —aa*xa+adj[a] *xxadj[aa]l, bxxcxxccxxbbxxaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj [bb],
-cxxcc+adj[cc] *xadj[c], Vvxxbbxxaaxxaxxb=xxc},
{-adj[c] **adj[b] ** adj [u] ** aa ** adj [aa] ** adj [bb] *=*
cxx cC*xxadj[b] »x adj[a] »*x adj[aa] »* adj [bb],
-cxxcc+adj[cc] *xadj[c], Vxxbbxxaaxxaxxbxxc},
{-adj[c] **x adj[b] ** adj[u] ** aa, adj[aa] »* adj [bb] *x adj[cc] -
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj [b] *x adj[a] »*
adj[aa] ** adj [bb] »*x adj[cc], adj[c] **xVv*xbbxxaaxxaxxbxxc},
{-adj[c] ** adj [b] ** adj [u] ** aa x*x adj [aa] *»» adj [bb],
-cxxcc+adj[cc] *»xadj[c], adj[b] »x adj[a] ** adj[aa] »=*
adj[bb] *x adj[cc] ** adj[c] **xvxxbbxxaaxxaxxbxxc},
{-adj[c] ** adj[b] ** adj [u] ** aa, -a x* aa + adj [aa] »* adj[a],
adj[aa] ** adj[bb] xx cxxcc*xVxxbbxxaaxxaxxbxxc},
{adj[c] *x adj [b] ** adj [u] ** aa, -a *x aa + adj[aa] ** adj[a],
axxbxxcxxccrxbbrrxaaxrxaxxbxxc},
{-adj[c] **» adj[b] ** adj[u] ** aa, -adj[aa] + adj[aa] »* adj[a] ** adj [aa],
adj[bb] **c**xcCxxVxxbbxxaaxxaxxb=xxc},
{-adj[c] ** adj[b] ** adj[u] *x aa, a*x aa - adj[aa] *+adj[a],
adj[aa] ** adj[bb] xx c*xcc*xvVxxbbxxaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj[u], -—aa**a+adj[a] »xadj[aa]l, bxxcC},
{-adj[c] **adj[b] *» adj[u] ** aa*x*ax*xb xx c xx cc xx bb,
-aaxxa+adj[a] *xadj[aa], bxxc}, {-adj[c] »*xadj[b] ** adj[u],
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xbbxxadj[a] xxadj[aa] xxb xxcC},
{-adj[c] **x adj[b] ** adj [u] ** adj[a] »+ adj[aa] ** b,
-C+C**xCC*x%C, CC**xbbxxadj[a] *xxadj[aa] x*xb xxcC},
{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xadj[aa] *xbxxcC},
{adj[c] **adj[b], -adj[a] ** adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] +
adj[u] **aa*x*xa*xbxxcxxccxxcxxadj[c],
adj[cc] ** cc xx bb xx adj[a] ** adj[aa] *xb xxC},
{-adj[c] **x adj[b] ** adj[u], aa** a-adj[a] »x adj[aa],
bxxc*xccxxCxxadj[c] »xadj[cc] »x* cC x* bb xx adj[a] »x adj[aa] *xb *xxC},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] ** adj[aa] **xbxxCc, cCxxC -



CertificatesHartwig.nb | 101

adj[c] »*xadj[cc], adj[c] **» adj[cc] ** cC *x bb xx adj[a] ** adj[aa] »xb xxC},
{-adj[c] **x adj[b] **x adj[u] ** adj[a] ** adj[aa] **b, —-c+Cc*xccxxcC,
adj[c] **adj[cc] »* cC xx bb xx adj[a] »x adj[aa] *xb *xc},
{-adj[c] ** adj[b] ** adj[u] ** adj[a] »* adj[aa] **xbxxCc, —~cCc*x*C+
adj[c] »*xadj[cc], adj[c] **x adj[cc] ** cCc »x bb xx adj[a] ** adj[aa] »xb xxC},
{adj[c] ** adj [b] »*x adj[a] »* adj[aa] »x adj [bb],
-adj[cc] +adj[cc] **adj[c] **adj[cc], ccxxbbxxadj[a] **xadj[aa] *xb xxC},
{-adj[c] **» adj[b], -adj[a] ** adj[aa] »* adj [bb] »x adj[cc] ** adj [c] +
adj[u] »*aa**a*xbxxcxxccxxc*xadj[c], adj[cc]},
{adj[c] ** adj [b] ** adj[u], aa*x*a-adj[a] *xadj[aa],
bx*xcxxccxxcxxadj[c] *xadj[cc]},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b x* C,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{adj[c] ** adj [b] ** adj [u] **x adj[a] **x adj[aa] **b, —c+Cc**xcCcxxC,
adj[c] *xadj[cc]}, {adj[c] **adj[b] **x adj[u] »*x adj[a] ** adj[aa] **b xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc]},
{-adj[c] ** adj [b] ** adj[a] ** adj [aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc], 1}, {cCc, —C**CcCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] »* adj[b] ** adj[a] »*x adj[aa] **xu, b*xxcC},
{-adj[c] **» adj[b] **x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** cc,
-Cx*xCCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] »* adj[b] **x adj[a] »* adj[aa] **xu, b*xxcC},
{ccxxCc*xcCcxxbb, aaxxa-adj[a] *xadj[aa]l, bxxc},
{-adj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** cC xx C xx cC ** bb,
aaxxa-adj[a] *+xadj[aa], bxxc},
{-cc, —-c+cxxccxxC, adj[c] ** adj[b] »» adj[a] ** adj[aa] ** uxxb xxC},
{adj[c] ** adj [b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** cc,
-C+C*xCCxxC, adj[c] *x adj [b] xx adj[a] ** adj[aa] **xuxxb xxC},
{1, -cc*xc+adj[c] »xadj[cc], adj[c] **adj[b] »+x adj[a] ==
adj[aa] **u*xb*xxc}, {-ccxxCc, —ccx*xc+adj[c] **xadj[cc],
adj[c] »xadj[b] **xadj[a] »x adj[aa] *xu*xxbxxcC},
{-adj[c] **adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj [cc],
-ccxxc+adj[c] *xadj[cc], adj[c] ** adj[b] **x adj[a] »* adj[aa] **xu*xxbxxcC},
{adj[c] ** adj [b] **x adj[a] ** adj[aa] »* adj [bb] ** adj [cc] »* cc x* C,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[b] **x adj[a] ** adj[aa] **u*xxb xxC},
{-adj[c], —cxxcc+adj[cc] *»adj[c], adj[b] ** adj[a] **x adj[aa] **uxxb *xxcC},
{adj[c] ** adj [b] **x adj[a] ** adj [aa] »* adj [bb],
-cxxcc+adj[cc] »xadj[c], adj[b] *xadj[a] **x adj[aa] **u*xxb*xxcC},
{adj[c] *x adj [b] ** adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »* adj[c],
-cxxcc+adj[cc] *»xadj[c], adj[b] **adj[a] **x adj[aa] **u*xxbxxcC},
{1, -cc+ccxxCcxxcc, bbxxadj[a] »»adj[aa] **xb *xxcC},
{-adj[c] »*x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc],
-CC+CC**C*xCC, bbxxadj[a] *+xadj[aa] »xb xxcC},
{adj[c] ** adj [b] **x adj[a] ** adj [aa] »* adj [bb] ** adj [cc],
-adj[c] +adj[c] *xadj[cc] »xadj[c], adj[b] **adj[a] *» adj[aa] **u*xxb=xxcC},
{adj[c] *x adj [b] ** adj[a] »*x adj[aa] »x adj [bb] **x adj[cc] »x adj[c],
cxxcc-adj[cc] *»adj[c], adj[b] *x adj[a] **adj[aa] *»*uxxb xxC},
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{-adj[c] **»adj[v] **Cc, cCxxbbxxaa-ccxxbbxxaaxxa*xbxxcxxccxxbbxxaa,
adj[aa] **uxxb=*xxc},

{adj[c] ** adj[b] ** adj[a] **x adj [aa] ** adj [bb] *x adj[v] ** C,
ccxxbbxxaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, adj[aa] »*uxxbxxcC},

{adj[c] ** adj [b] *x adj[a] ** adj[aa] *x adj[a] »* a,
aaxxa-adj[a] *xadj[aa], bxx Cxxcc*xxbb xxaaxxadj[aa] x*uxxbxxcC},

{-adj[c] **adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** c xx cCc xx adj [b] **x adj[a] *=*

a, aaxxa-adj[a] *xxadj[aa], bxx cxx ccxxbb xxaaxxadj[aa] **»uUuxxbxxcC},

{-adj[c], adj[Vv] ** Cxx cC *x bb xx aaxxa-adj[cc] *xadj[c] »*x adj[b] %=

adj[a] »x adj[aa] **adj[a] **a, bxxCcxxccxxbbxxaa*xadj[aa] *xuxxb=xxc},
{adj[c] ** adj [b] **x adj[a] ** adj[aa] »* adj [bb], adj[V] ** C*x cC *xxbb xxaa xxa -
adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
b*xC*xccxxbbxxaaxxadj[aa] *xuxxb=xxc},

{-adj[c] **adj[cc] *»xadj[c] **x adj[b], —adj[a] + adj[a] »* adj[aa] **x adj[a],
axxbxxCcxxcCcxxbbxxaaxxadj[aa] *xxuxxbxxc},

{adj[c] ** adj [b] *x adj[a] **x adj[aa] »x adj [bb] ** adj [cc] »* adj[c] ** adj [b],
-adj[a] +adj[a] ** adj [aa] »x adj[a],
axxbxxCcxxcCxxbbxxaaxxadj[aa] *xxuxxbxxc},

{-adj[c] *» adj[b] **x adj[a] ** adj[aa] »* adj [bb], c *x cc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxx Cxx cCcxxbb xx aa xxadj[aa] *x»UuxxbxxcC},

{-adj[c] **adj[v] *xCcx*xccxxbb, —aa+aa**xaxxaa, adj[aa] *xuUuxxbxxcC},

{adj[c] ** adj [b] **x adj[a] ** adj[aa] »* adj [bb] ** adj [V] ** C % cC =% bb,
-aa+aa**xa*xaa, adj[aal **u*xxbxxc}, {-adj[c] **x adj[V] »* C xx cC *x bb,
-aaxxa+adj[a] *xadj[aa], aax*xadj[aa] **uxxbxxcC},

{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] ** adj [V] ** C % cC =% bb,
-aaxxa+adj[a] *xadj[aa], aa**xadj[aa] **»Uxxb xxcC},

{adj[c], adj[Vv] **c*xcCxxbbxxaaxxa-adj[cc] *xadj[c] »xadj[b] »=

adj[a] »x adj[aa] *x adj[a] xxa, aa*x*adj[aa] »xUuxxbxxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj [bb], adj [V] ** C **x cC %%
bb xx aa ** a-adj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] »*x a,
aaxxadj[aa] *xUxxbxxc}, {-adj[c] »xadj[V] ** C % cC xx bb,
aaxxa-adj[a] *»adj[aa], aax*adj[aa] *x*xuxxb*xxcC},

{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] ** adj [V] ** C % cC % bb,
aax*xa-adj[a] *xadj[aa], aa*x*xadj[aa] **xuxxbxxcC},

{adj[c] **x adj[cc] *xadj[c] »*adj[b], -adj[a] +adj[a] *x adj[aa] ** adj[a],
axxaaxxadj[aa] xxuxxbxxc},

{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »* adj[b],
-adj[a] +adj[a] *xadj[aa] »*adj[a]l, ax*aa**adj[aa] xxuxxbxxc}, {-adj[c],
cxxcc-adj[cc] »xadj[c], adj[b] *x adj[a] ** ax*xaax*xadj[aa] *x*uxxbxxcC},

{adj[c] ** adj [b] ** adj[a] ** adj [aa] »* adj [bb], c xx cc - adj[cc] »*adj[c],
adj[b] *x adj[a] ** a*xaaxxadj[aa] *xUuxxbxxc}, {adj[c] **x cxx cc x*x adj[b],
-adj[a] +adj[a] ** adj[aa] **adj[a], adj[aa] *xu*xxbxxcC},

{-adj[c] **x adj[b] **x adj[a] ** adj [aa] ** adj [bb] *x c *xx cc *x adj [b],

-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] **xu*xxb=xxcC},

{adj[c] ** c *x cc xx adj[b] *x adj[a], a**aa-adj[aa] **adj[a],
adj[aa] *xuxxbxxc},

{-adj[c] ** adj[b] ** adj[a] ** adj[aa] x* adj [bb] ** c xx cc ** adj [b] **x adj[a],
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axxaa-adj[aa] *»adj[a], adj[aa] **u*xxb=xxcC},
{adj[c] ** adj [b] »x adj[a] ** adj [aa],
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** Vv -
adj[a] **a*x*xaa*xa*xbxxCcxxcc, bbxxaaxxadj[aa]l *xuxxbxxc},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] »* adj [bb] *x c xx cc *x adj [b],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **ax*xaaxxax*xbxxCcxxcc, bbxxaaxxadj[aa]l *xuxxbxxc},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], Vxxbbxxaa*xadj[aa]l *xxux*xxb=*xc},
{-adj[c] ** adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c ** cc ** adj [b] *=*
adj[a] »*x adj[aa] *x adj[bb], c *x cc - adj[cc] »* adj[c],
V x%x bb xx aa xx adj[aa] **»uxxbxxc}, {adj[c] **x adj[b] »* adj[a],
-a+axxaa*xa, bxxCcxxCcCxxbbxxaaxxadj[aa]l *xxuxxbx*xc},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] **adj[a], —a+ax*xaax**a,
bx*xcxxccxxbbxxaaxxadj[aa]l *xuxxb=xxc},
{-adj[c] **x adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** c xx cc *x adj [b] »x adj[a],
-a+a**aa*+a, bxxcxxccxxbbxxaaxrradj[aa] xxuxrxbxxc},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] *x adj[a] »x a,
-aaxxa+adj[a] *xadj[aa]l, bxxCcxxcc*xbbxxaax+xadj[aa] x*»uxxbxxcC},
{-adj[c] **x adj[b] ** adj[a] ** adj[aa] ** adj [bb] *x c xx cc ** adj [b] »*x adj[a] **
a, —aax*xxa+adj[a] xxadj[aa], bxx cxxcCxxbb xxaaxxadj[aa] *x*xuxxb*xcC},
{adj[c] ** adj [b] **x adj[a] ** adj[aa] ** adj [bb], -c ** cc+adj[cc] x*adj[c],
V x%x bb xx aa xx adj[aa] **»uxxbxxc}, {-adj[c] »*x adj[b] *x adj[a] *=*
adj[aa] ** adj [bb] »*x c xx cc *x adj [b] »x adj[a] ** adj [aa] »* adj [bb],
-cxxcc+adj[cc] *x»adj[c], Vxxbbxxaaxxadj[aa] *xuxxbxxc},
{-adj[c] **» adj[b] **x adj[a], adj[aa] ** adj [bb] ** adj[cc] -
adj[aa] **x adj[bb] »x adj[cc] ** adj[c] **x adj[b] »*x adj[a] ** adj [aa] »=*
adj[bb] *x adj[cc], adj[c] *x Vxxbb xx aa xxadj[aa] **xuxxbxxcC},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] ** adj [bb], -c »*x cc +adj[cc] »*xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ==
adj[c] »* VvV xx bb xx aaxxadj[aa] *xuxxbxxcC},
{-adj[c] **adj[b] *»adj[a], —a *x*x aa +adj[aa] *xadj[a],
adj[aa] ** adj [bb] ** c *x cC ** vV *x bb xx aa xx adj[aa] *xuxxb xxC},
{adj[c] ** adj[b] *» adj[a], -a**aa+adj[aa] »*adj[a],
axxbxxCxxcCxxbbxxaaxradj[aa] *x*xuxxbxxc},
{-adj[c] **x adj[b] **x adj[a], -adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] ** C ** cCx%x V xx bb xx aa xx adj[aa] **xuxxbxxcC},
{-adj[c] **x adj[b] *x adj[a], a ** aa - adj[aa] »* adj[a],
adj[aa] *x adj[bb] ** Cx* cCx* VvV xx bb xx aa xxadj[aa] **uxxbxxcC},
{-1, -adj[c] +adj[c] »*x adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*xxbbxxaaxxadj[aa] »xUxxbxxcCc}}};

1= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}

(i) => (v)
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n-;= assumptions = {-a+axxaaxxa, —aa+aax*ax**aa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC*%C, —-CC+CC**C*x%CC, —CxxCC+adj[cc] »xadj[c],
-ccxxc+adj[c] »xadj[cc], —a*xbxxCc+axxbxxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccrxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxcCxxbbxxaa+adj[aa] »xadj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »x adj[b] ** adj[a] »* adj[aa] ** adj [bb] »% adj[cc],
adj[aa] ** adj [bb] »*x adj[cc] **x ccxxbb xxaa»x z,
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
a*xaa-adj[aa] *+xadj[a], aa**a-adj[a] »+adj[aa],
-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] =+ adj[c] **adj[cc],
cxxcc-adj[cc] *x»adj[c], ccxxc-adj[c] **adj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »=*
adj[aa] ** adj [bb] »* adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] ** adj [bb] *x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] ** adj[c] *=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb xx c ** cC »x bb xx aa -
adj[aa] ** adj[bb] *x adj[cc] **x adj[c] »* adj [b] *x adj[a],
ccxxbbxxaaxxa*xxbxxc-adj[c] »xadj[b] *x adj[a] ** adj[aa] ** adj [bb] %
adj[cc]l, adj[z] ** adj[aa] »* adj [bb] ** adj[cc] ** cC *x bb xx aa};
certificate = {{{adj[c] **adj[b] »+xadj[a]l,
adj[aa] *x adj[bb] *x adj[cc] *x cC*xbb*xaaxxz, 1},
{-1, —ccxxbb*xaa+ccxxbbxrxaaxraxxb*xc*xcc*xbbxxaa, z},
{-1, —ccxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] ** adj[a] *x adj[aa] ** adj [bb] »x adj[cc], cc *xbbxxaax*z}},
{{-1, aaxxa-adj[a] *xxadj[aa]l, bxxcxxccxxCxxCcCxxbbxxaaxxa},
{adj[a] **adj[aa] ** b xx Cc**x CcC*x Cxx cCx*xbb, aaxxa-adj[a] »xadj[aa],
b*xCcxxcCcxxCxxCcCxxbbxxaaxxa}, {1, aaxxa-adj[a] *xadj[aa]l, bxxcCxx
CC*xCx*CCxxbbxxaax*xaxxaax*xa*xb*xCx*CCx*CxxCCxxbbxxaaxxa},
{-adj[a] *» adj[aa] **xb*x c*xcCcxxCx*xcC*xbb, aaxxa-adj[a] *xadj[aa], 1},
{adj[a] **adj[aa] *x* b xx c**x cCxx Cxxadj[c] *x adj[b] »» adj[a] »* adj[aa] *=*
adj[bb] *x adj[cc] **x cC xx C % cCxx bb, aax*a-adj[a] *xadj[aa], 1},
{adj[a] **adj[aa] **bxx Cc**xCcC*x CxxcCcxxbb, aaxxa-adj[a] »+xadj[aa],
aaxxaxxbxxcrxccrxxCcxxcCrxbbxxaaxxa}, {-adj[a] **xadj[aa] *xb xxC,
ccxxc-adj[c] **xadj[cc], cc xxbb xxadj[a] »x adj[aal},
{adj[a] **x adj[aa] *x b xx cxxadj[c] *x adj[b] »* adj[a] »x adj [aa] *=*
adj[bb] *x adj[cc], ccxxc-adj[c] **xadj[cc], cc xxbb xxadj[a] *x adj[aa]l},
{adj[a] **adj[aa] *x*bxxCc**CcCxx CxxCcC*xxbb, —aa+aax*xxax*xaa,
axxbxxCcxxccxxCcxxccxxbbxxaaxxal,
{adj[a] ** adj[aa] *x b x* C**x CCx*x C*x CC*x bb, —aaxxa+adj[a] »*x adj[aa],
aa*xaxxbxxcrxccrxCcxrxccxxbbxxaaxrxal,
{-adj[a] *» adj[aa] **b, —c+Cc*xccxxC, cCxxbb*xadj[a] »xx adj[aa]l},
{-adj[a] *x adj[aa] ** b ** C,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »x+xadj[aa]l},
{-adj[a] *»adj[aa] **xb*xcxxccx*xC, —cCxxbbxxaax*xaxsxbxxc+adj[c] »=
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], cCx*C*x*CcCxx bbxxaaxxa},
{-adj[a] *»adj[aa] **xb*x Cxx cCxxC*x*CcC*xxbb, aaxxa-adj[a] *xadj[aa],
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b*xcxxcCcxxC*xxCCxxbbxxaaxxa}, {adj[a] *xadj[aa] »*bxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »*x adj[aa] *=*
adj[bb] ** adj[cc] **x cC**x Cx* cC x* bb xx adj[a] »*x adj[aa]},
{adj[a] **adj[aa] *xb, —c+Ccx*x*xcCc*xC, adj[c] ** adj[b] **x adj[a] *=*
adj[aa] ** adj [bb] »* adj[cc] ** cC xx C x*x cC *x bb xx adj[a] **x adj [aa]},
{adj[a] **adj[aa] »*bxxc, —cc*xc+adj[c] »xadj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] **
adj[cc] **x cC*x Cxx cC x* bb xx adj[a] »x adj[aa]l},
{adj[a] **adj[aa] xx* b xxc*xadj[c] »x adj[b] *x adj[a] ** adj[aa] ==
adj[bb] ** adj[cc], —cc+cCcx*C*xxcc, bbxxadj[a] »xxadj[aa]},
{adj[a] **adj[aa] *x b xx c xx adj[c] ** adj[b] **x adj[a] ** adj[aa] »* adj [bb] »*
adj[cc]l, —cc*xc+adj[c] »xadj[cc], cc xxbb xxadj[a] ** adj[aa]}, {aa,
-—axxbxxc+axxbxxcxxccrxxbbxxaaxxaxxbxxc, ccxxbbxxadj[a] xxadj[aa]},
{aa*xxaxxbxxc, —ccxxbbxxaaxxaxxbxxc+adj[c] xxadj[b] xxadj[a] **
adj[aa] ** adj [bb] »*x adj[cc], cc *xbb xx adj[a] ** adj[aa]l},
{-1, aa*xa-adj[a] »xadj[aa]l, bxxc*xadj[c] »xadj[b] *x adj[a] *=*
adj[aa] »* adj [bb] ** adj[cc] ** cc ** bb xx adj[a] *+ adj[aa]},
{1, aaxxa-adj[a] *»adj[aa]l, bxxcx*xcc*xbbxxadj[a] *xadj[aa]}},
{{1, -adj[a] +adj[a] ** adj[aa] **adj[a], a*xbxx cxxcc},
{adj[a], a**aa-adj[aa] xxadj[a], a*x*xb*x*xc=*xcc},
{adj[a] ** adj[aa] *x adj[bb], c *x cc - adj[cc] ** adj[c],
adj[b] *xadj[a] **a*xbxxcxxcc}, {-adj[a]l, —a**xb*xcxxccxxbbxxaa+
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] *» adj[b] »x adj[a], a*x*b xxc*xcc},
{-adj[a] »x adj[aa] ** adj [bb], c xx cc - adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxCc*xxcc},
{-adj[a] ** axxbxxcxxccxxbb, aaxxa-adj[a] **xadj[aa], bxxcxxcc},
{adj[a] **a*xbxxcCc, —cCxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc], cc},
{-adj[a] **axx*bxxc, ~cCxxbbxxaa*xax*xbxxc+
adj[c] »*x adj[b] ** adj[a] »x adj [aa] ** adj [bb] »* adj[cc], cc},
{adj[a] **a*xbxxCcxxccxxbb, aaxxa-adj[a] xxadj[aa], b*xc*xcc},
{-adj[a], —axx*bxxc+axxbxxcxxccxxbbxxaaxxaxxbxxc, cc}},
{{-1, —-c+cxxccxxcC, adj[c] ** adj [b] »*x adj[a] ** adj[aa] »* adj [bb] **
adj[cc] *xcc*xbbxxaaxxa}, {-c, —ccxxc+adj[c] »*xadj[cc],
adj[c] »xadj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj[cc] ** cCc xx bb xx aa xx a},
{-c, —ccxxbbxxaa+ccxxbbxxaaxraxxbx*xc*xcc*xbbxxaa, a},
{-Cc, —cCxxbb*xaaxxaxxbxxc+adj[c] xxadj[b] »x»adj[a] »=
adj[aa] ** adj [bb] »x adj[cc], cc*xbbxxaaxxa}}};

n-= CheckCertificates[certificate, cond5, assumptions]

ouf-]- {True, True, True, True}
(i) <=> (vi)

(i) => (vi)
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n-]= assumptions = {-a+axxaa*xa, —aa+aa*xax*+aa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC*%C, —-CC+CC**C*x%CC, —CxxCC+adj[cc] »xadj[c],
-ccxxc+adj[c] »xadj[cc], —a*xbxxCc+axxbxxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccrxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxcCxxbbxxaa+adj[aa] »xadj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], aa**xa-adj[a] **adj[aa],
-adj[c] +adj[c] **xadj[cc] *xadj[c], —adj[cc] +adj[cc] »*xadj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccx*xc-adj[c] **adj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »*
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] »x adj [bb] »*x adj[cc] + adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb x*x Cc** cC *»x bb xx aa -
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »*x adj[b] ** adj[a], cC *x bb xx aa x*
axxbxxc-adj[c] *xadj[b] *xadj[a] »* adj[aa] »* adj [bb] »* adj[cc]};
certificate = {{{-c**xcc*xbb, aaxxa-adj[a] *xadj[aa], 1},
{c**xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[CcC] ** CC ** C *% CC %%
bb, aaxxa-adj[a] **xadj[aa], 1}, {c**xcc*xbb, aaxxa-adj[a] xxadj[aa], 1},
{-cx*xadj[c] *xadj[b] ** adj[a] »* adj[aa] »* adj [bb] »* adj[cc] »* cc »x bb,
aax*xa-adj[a] **xadj[aa], 1}, {c**xcc*xbb, aaxxa-adj[a] **adj[aa],
aa*xaxxbxxCcxxCcCrxxC*xxCcC*xxbbxxaaxxal,
{c*xccxxbb, —aa+aa*xax*xaa, a*xbx*x Cx*x CCx*xC*xCC*xxbbxxaaxxa},
{c*xccxxbb, —aaxxa+adj[a] »xadj[aa],
aa*xaxxbxxcrxccrxCcxxccxxbbxxaaxxal,
{cxxcc*xbb, aaxxa-adj[a] *xadj[aa], bxxCx*xCcC** C*x CCxxbbxxaaxxa},
{-c, —ccxxbbxxaaxxaxxbxxc+adj[c] *xadj[b] xxadj[a] »*
adj[aa] ** adj [bb] »x adj[cc], cC*x Cxx cC x*x bb xx aa xx a},
{-c*xccxxbb, aaxxa-adj[a] *x»adj[aa]l, bxxCc*x*CcC*x CxxCcC*xbbxxaaxxa},
{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj [bb] ** adj[cc],
ccxxCc-adj[c] *xadj[cc], ccx*xbb xxadj[a] »xadj[aa]l},
{c**xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
-CC+CC**C*xCC, bbxxadj[a] **adj[aa]l},
{c*xadj[c] **adj[b] ** adj[a] ** adj[aa] ** adj [bb] *x adj[cc],
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xxadj[aa]l},
{c, —ccxxbbxxaa+ccxxbb*xaaxxa*xbxxcxxccxxbb=x+xaa, a},
{c, —cCxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj [bb] ** adj[cc], cc*x bbxxaaxxa}},
{{1, -adj[a] +adj[a] ** adj[aa] **adj[a], a*xbxxcx%xcc},
{adj[a], a**aa-adj[aa] *xadj[a], a*x*xb*xc=*xcc},
{adj[a] ** adj[aa] »*x adj[bb], c **cc-adj[cc] »*xadj[c],
adj[b] *xadj[a] **a*xbxxcxxcc}, {-adj[a], —axxbxxCc*xxccxxbbx*xaa+
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] *» adj[b] *x adj[a], a**b xxc*xcc},
{-adj[a] »x adj[aa] ** adj [bb], c xx cc - adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxCc*xxcc},
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{-adj[a] ** axxbxxcxxccxxbb, aaxxa-adj[a] *xadj[aa], bxxcxxcc},
{adj[a] **a*xbxxcCc, —cCxxbbxxaaxxaxxb*xc+

adj[c] »*x adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc], cc},
{-adj[a] **axxbxxCc, ~cCxxbbxxaa*xaxsxbxxc+

adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »* adj[cc], cc},
{adj[a] **a*xbxxCcxxccxxbb, aaxxa-adj[a] xxadj[aa], b*xc*xcc},
{-adj[a], —ax*bxxc+axxbxxcxxccxxbbxxaaxxaxxbxxc, cc}},

{{-1, —-c+cxxccxxcC, adj[c] **adj[b] »x adj[a] ** adj[aa] »* adj [bb] **

adj[cc] *xccxxbbxxaaxxa}, {-c, —ccxxc+adj[c] »*xadj[cc],
adj[c] »xadj[b] *» adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** cCc xx bb xx aa xx a},
{-c, —ccxxbbxxaa+ccxxbbxxaaxrxaxxbx*xc*xcc*xbbxxaa, a},
{-Cc, —ccCxxbb*xaaxxaxxbxxc+adj[c] xxadj[b] »xxadj[a] »=

adj[aa] ** adj [bb] »x adj[cc], cc*xbbxxaaxxa}}};

= CheckCertificates[certificate, cond6, assumptions]

ouf-}= {True, True, True}

(vi) => (i)

n-]= assumptions = {-a+axxaa*xa, —aa+aax*xax*xaa,
-a*xaa+adj[aa] xxadj[a], —aaxxa+adj[a] **adj[aa], ~-C+C**x CCxxC,
-CC+CC**C**xCC, —Cx*xCcC+adj[cc] »xadj[c], ~ccxxc+adj[c] »+xadj[cc],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »* adj[c] ** V -
adj[a] **a*x*xaa*xa*xbxxCxxCC, —~-C*xCCxxbb*xaaxxa+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj[b] »x adj[a] ** adj[aa] **u,
-C*xCCx*bbxxaaxxa+cxxcCxxbbxxaaxxaxrxaasxa*xxbxxCxx
CCx*C*x* CCxxbbxxaaxxa, —adj[a] +adj[a] »*x adj[aa] *xadj[a],
-adj[aa] + adj[aa] **x adj[a] ** adj[aa], a x*x aa - adj[aa] ** adj[a],
aax*xa-adj[a] **xadj[aa], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], c**xcc-adj[cc] **adj[c],
ccxxc-adj[c] **xadj[cc], adj[V] **Cx*CCxxbbxxaaxxa-
adj[cc] **xadj[c] »x adj[b] *x adj[a] ** adj [aa] ** adj[a] ** a,
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
adj[u] »*aa**a*xb*xcxxccx*xcxxadj[c],
-adj[a] ** adj[aa] »x adj[bb] ** adj[cc] »* adj[c] +
adj[a] »*x adj[aa] »*x adj [bb] **x adj[cc] »* adj[c] **x adj[cc] *x adj[c] ** adj [b] »*
adj[a] »*x adj[aa] *x adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c]};
certificate = {{{a**bx*xxc*xccxxbb, aa*x*a-adj[a] *»xadj[aa]l, bxxc},
{adj[aa] **adj[a] *xa*x*xbxxCc, ccx*xc-adj[c] »xadj[cc], 1},
{-adj[aa] ** adj[a] ** adj [aa] ** adj [bb] ** Cc *%x cC »*
adj[b] *xadj[a] **a*xbxxc, ccxxc-adj[c] **adj[cc], 1},
{adj[aa], adj[a] ** adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »*xV -
adj[a] **ax*xaaxxaxxbxxCxxcc, C},
{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] *x c x* cc xx adj [b],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **ax*xaa*xaxxbxxCx*xcCcc, C},
{adj[aa] *xadj[a] *xa, aax*a-adj[a] *xadj[aa], bxxCcx*xcc*xcC},
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{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] ** c *x cc *x adj [b] ** adj [a] »* a,
aaxxa-adj[a] *xadj[aa], bxxcxxcc*x*xcC},

{adj[aa] »xadj[a], —a+a*xaa*xa, bxxCxxCcCcxxC},

{-adj[aa] »*x adj[a] ** adj[aa] »* adj [bb] *x c xx cc xx adj [b] *x adj[a],
-a+axxaa*x+a, bxxcxrccxrxcl,

{adj[aa] *xadj[a] *xa, —aa**xa+adj[a] »xadj[aa]l, bxxc*x*xcCcxxcC},

{-adj[aa] ** adj[a] »* adj [aa] ** adj [bb] **x c *x cc *xx adj [b] ** adj[a] »* a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xxcC},

{adj[aa], -adj[a] »* adj[aa] *x adj [bb] ** adj [cc] »x adj[c] + adj[a] *=*
adj[aa] *x adj[bb] *x adj[cc] *x adj[c] ** adj[cc] »*adj[c] »*x adj [b] *=*
adj[a] »*x adj[aa] *x adj[a] »*x adj[aa] ** adj [bb] **x adj[cc] ** adj[c], VxxcC},

{-adj[aa] »* adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** adj[c] *=*
adj[cc] **adj[c] *xadj[b], -adj[a] + adj[a] ** adj[aa] »* adj[a],

adj[aa] *x adj [bb] *x adj[cc] *x adj[c] ** Vv xxC},
{-adj[aa] »* adj[a] ** adj[aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **adj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc] **adj[c] **x Vv *xC},

{adj[aa] *x adj[a] »* adj[aa] ** adj [bb], c xx cc - adj[cc] »* adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** Vv *xcC},

{adj[aa] *xadj[a] x*xaxxb, —-c+Cc*x*xcCxxcC, 1},

{-adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** c *x cc *x adj [b] ** adj[a] »xa*xb,
-C+Cx**xCC*%C, 1}, {adj[aa] »xadj[a] **a*xbxxcCc, —cc*xc+adj[c] *xadj[cc],
1}, {-adj[aa] *x adj[a] »* adj[aa] *x adj [bb] ** c ** cC »*

adj[b] *xadj[a] **a*xbxxc, —ccx*xc+adj[c] *»xadj[cc], 1},
{adj[aa] *x adj[a] **x adj[aa] *x adj [bb] *xadj[v], —~-c*xccxxbbxxaaxxa+
Cx*CCxxbbxxaaxrxaxrxaaxrxarxxbxxCcxxccxrxCxxcCxxbbxxaaxxa,
bxxc}, {a, aaxxa-adj[a] **xadj[aa], bxxc},

{-adj[aa] **x adj[a] »* adj[aa] ** adj [bb] ** adj[V] ** C x* cC x* bb xx adj[a] »*
adj[aa] **bxxcxxccxxCcxxccxxbb, aaxxa-adj[a] *xxadj[aa], bxxc},

{-adj[aa] »* adj[a] ** adj [aa] »* adj [bb] ** adj[Vv] ** C x*x cC ** bb,
aaxxa-adj[a] *xadj[aa], aax*xa*xxbx*xCxxCCxxCxxCCxxbbxxaaxxaxxbxxc},

{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] *x adj [V] ** C % cC ** bb,
-aa+aa**a*%xaa, a*xbxxCrxxCCxrxCrxCCrxxbbrraaxrraxrxxbxxc},

{-adj[aa] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[v] ** cxxcC*xbb, —aa**a+

adj[a] **adj[aa], aa*xa*xbxx Cx*xCC**C*x CCxxbb*xaaxrxaxxbxxc},

{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] ** adj [V] ** Cc **x cC ** bb,
aaxxa-adj[a] **adj[aa]l, bxxCcxxcC*xCxxcCxxbb*xaaxxaxxbxxc},

{-adj[aa] »*x adj[a] ** adj [aa] »x adj [bb] ** adj [V] ** C x* CC %%
bb x* adj[a] ** adj[aa] **b xxc, ccxxc-adj[c] »*xadj[cc],

cc xx bb xx adj[a] »x adj[aa] *xb*xc}, {-adj[aa] »*x adj[a] ** adj [aa] »=*
adj[bb] ** adj[v] **x C xx cC xx bb xx adj[a] ** adj[aa] *x b, —c+Cc**xcc**C,
ccxx bb xx adj[a] ** adj[aa] **xbxxc}, {-adj[aa] ** adj[a] »* adj[aa] »*
adj [bb] ** adj [v] ** Cc xx cC *x bb xx adj[a] ** adj[aa] **b xxC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xadj[aa] **xbxxcC},
{-adj[aa] »*x adj[a] ** adj [aa] »*x adj[bb], adj[Vv] ** C *x cC xx bb *x aa xx a -
adj[cc] **xadj[c] »x adj[b] *x adj[a] *x* adj [aa] ** adj[a] ** a,
bx*xcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
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{-a, aa*xa-adj[a] »*adj[aa], bxxc*xccxxbbxxadj[a] *»xadj[aa] *xxb *xxcC},
{-adj[aa] »x adj[a] **a, aa*xa-adj[a] »x adj[aa],
b xx c*x ccxxbbxxadj[a] *xxadj[aa] *xb xxcC},
{adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj [v] ** c *x cC = bb,
aaxxa-adj[a] **adj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{adj[aa] *x adj[a] »*x adj[aa] *x adj [bb] x* c **x cc xx adj [b] ** adj [a] ** a,
aaxxa-adj[a] **adj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{-adj[aa] »* adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] ** adj [aa] »x adj[a],
axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb xxcC},
{adj[aa] *x adj[a] »* adj[aa] *x adj [bb], c xx cc - adj [cc] »* adj[c],
adj[b] *xadj[a] **a*xbxxCcxxcc*xxbbxxadj[a] xxadj[aa] *xbxxcC},
{adj[aa] *x adj[a] »*x adj[aa] *x adj[bb], adj[Vv] **Cc**x cCxxbbxxaa*xa-
adj[cc] **xadj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj[a] **xa, b*xC},
{adj[aa] *x adj[a] »* adj[aa] ** adj [bb] **x adj[cc] »*x adj[c] =% adj[b],
-adj[a] +adj[a] ** adj[aa] »xadj[a]l, a*x*xbxxcC},
{-adj[aa] *x adj[a] »* adj[aa] ** adj [bb], cx*cc-adj[cc] »*xadj[c],
adj[b] *xadj[a] **a*xb=xxcC},
{-adj[aa], adj[a] »* adj[aa] ** adj [bb] **x adj[cc] **x adj[c] »*V -
adj[a] »*axxaaxxa*xbxxCcxxcc, bbxxadj[a] »xadj[aa] *xb*xc},
{adj[aa] »*x adj[a] ** adj[aa] *x adj [bb] ** c x* cc xx adj [b],
adj[a] »*x adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] »*ax*xaaxxaxxbxxCxxcc, bbxxadj[a] »xadj[aa] *xbxxcC},
{-1, —a+a*xaaxxa, bxxcxxcc*xbbxxadj[a] xxadj[aa] xxb xxcC},
{-adj[aa] *xadj[a]l, —a+ax**xaaxxa,
bx*xcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{adj[aa] *x adj[a] »*x adj[aa] ** adj [bb] *x c x*x cc xx adj[b] ** adj[a],
-a+a*xaaxxa, bxxCcxxcc*xbbxxadj[a] x+xadj[aa] *xxbxxcC},
{-a, —aaxxa+adj[a] *xxadj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{-adj[aa] »* adj[a] **a, —aaxxa+adj[a] »+xadj[aa],
b*xcxxccxxbbxxadj[a] »xadj[aa] *xb=xxcC},
{adj[aa] »*x adj[a] ** adj[aa] ** adj [bb] ** c xx cc xx adj [b] »*x adj[a] ** a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xbbxxadj[a] xxadj[aa] »xb xxcC},
{-adj[aa], -adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c] +
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] »*x adj[c] ** adj[cc] »=*
adj[c] »*adj[b] **» adj[a] ** adj[aa] ** adj[a] »* adj[aa] »*
adj[bb] *x adj[cc] »x adj[c], V*xbb xxadj[a] »x adj[aa] *xb*xc},
{adj[aa] *x adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »x adj[c] **
adj[cc] **xadj[c] »xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** vV xx bb xx adj[a] **x adj[aa] **b xxc},
{adj[aa] *x adj[a] »* adj[aa] *x adj[bb], -adj[cc] +adj[cc] **adj[c] **xadj[cc],
adj[c] »*xadj[b] **adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] **x adj[C] *»* V »*
bb xx adj[a] *x adj[aa] **b xxc}, {-adj[aa] »* adj[a] »* adj[aa] »x adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] ** Vv *x bb xx adj[a] **x adj[aa] xxb xxC},
{1, axxaa-adj[aa] *xadj[a], a*x*bxxC*xccxxbbxxadj[a] *» adj[aa] *xbxxcC},
{-1, axxaa-adj[aa] **xadj[a], a**xbxxcC},
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{1, -a+ax*xaa*xa, bxxc}, {a, —aa**xa+adj[a] *xadj[aa]l, bxxcC}},
{{cc*xbb, aaxxa-adj[a] *xxadj[aa], b*x Ccxxccxxbbxxaa},
{cc *xbb, —aa+aax+xax*xaa, 1},
{-ccxxbbxxadj[a] *xadj[aa] **bxxCc*xcCxxbb, —aa+aaxxaxxaa, 1},
{cc *xbb, -aax*a+adj[a] *xadj[aa], aa},
{-ccxxbbxxadj[a] *» adj[aa] ** b xx c *x cC xx bb,
-aax*xa+adj[a] xxadj[aa], aa}, {cCc, —~-CcxxcCxxbbxxaaxxa+
Cx*CCxxbbxxaaxraxxaaxxarxb*xxCx*xCCx*CxxCCxxbbxxaax+xa, aa},
{cc*xc*xccxxbb, aaxxa-adj[a] »xadj[aa], aa},
{-cc*xCcxxcCxxbbxxadj[a] »xadj[aa] x*b *xCc*x*x CcC*x*x Cx*xcCCxxbb,
aax*xa-adj[a] *xadj[aa], aa}, {-ccxxCcx*xcC*xbb, aaxxa-adj[a] **adj[aa],
aa*xaxxbxxcrxccrxCxrxcCxxbbrxaaxrrxaxraa}, {-ccxxcCcx*xccxxbb,
-da+aa**xa*+aa, ar*kxbrxxCxrxCCxxCxxCcC*xbbxrraaxrrxaxrraal,
{-cc*xCcxxccxxbb, —aaxxa+adj[a] **adj[aa],
aa*xaxxbxxcrrxccrrxCcxrxcCcxxbbirrxaaxrrxaxraa}, {-ccxxcx*xccxxbb,
aaxxa-adj[a] **adj[aa]l, bxx Cxx CC*x* C** CCxxbbxxaa*xaxxaa},
{1, ccx*c-adj[c] **xadj[cc], cc *x bb xx adj[a] ** adj [aa] x* aa},
{-ccxxCcxxcc*xxbbxxadj[a] xxadj[aa] **»bxxc, ccx*xc-adj[c] **adj[cc],
cc xx bb xx adj[a] »x adj[aa] **aa}, {-cC*x CxxcC*xxbbxxadj[a] »xadj[aa] *xb,
-C+Cx*xCC*x*%C, CC*xbbxxadj[a] xx adj [aa] »x aa},
{1, -—cc*xc+adj[c] *»adj[cc], ccxxbb xxadj[a] »» adj[aa] »x aa},
{-ccxxCcxxccxxbbxrxadj[a] xxadj[aa] **»bxxc, —cc*xc+adj[c] »»adj[cc],
cc x*x bb xx adj[a] »*x adj[aa] **xaa}, {-1, cc*xc-adj[c] »*xadj[cc],
cc xx bb xx adj[a] »x adj[aa] *x b *x Cxx cCc xx bb *x adj[a] »*x adj[aa] ** aa},
{-1, —cc+ccxxCcxxcC, bbxxadj[a] xx adj[aa] ** b x*x C x*x cC ** bb »*
adj[a] »*x adj[aa] **xaa}, {-1, —ccxxc+adj[c] x*adj[cc],
cc xx bb xx adj[a] »x adj[aa] *x b *x cxx cc xx bb xx adj[a] »*x adj[aa] ** aa},
{1, -cc+cc*xCx*xcCc, bbxxadj[a] *x adj[aa] *x aa}},
{{-adj[aa] ** adj[bb], c*xcc-adj[cc] **adj[c], adj[b] **xadj[a]l},
{adj[aa] *x adj [bb] ** c **x cc *x adj [b] ** adj[a] ** @ *x b x%x C xx cC ** bb,
-~aa+aaxxaxxaa, 1}, {adj[aa] ** adj[bb] x* C % cC % adj[b] #*
adj[a] **axxbxxCcxxccxxbb, —aa*xa+adj[a] »xadj[aa], aa},
{-adj[aa] »* adj[bb] *xadj[v], ~-c**ccxxbbxxaaxxa+
Cx*CCxxbbxxaaxrxaxxaaxxasxb*x*xCx*xCCx*CxxCCxxbbxxaaxxa, aa},
{adj[aa] »* adj [bb] ** adj[Vv] ** C x* cC x* bb xx adj[a] »*x adj[aa] »*
bxx Cx%xCcC**C%xcCxxbb, aa*xxa-adj[a] »xadj[aa], aa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx cCc *x bb, aa *x a - adj[a] »* adj[aa],
Qaxxaxxbxx Cxx CCxx C*x*x CC*x bb *xx aa *x a xx aa},
{adj[aa] »* adj [bb] ** adj[v] ** cx* cCxxbb, —aa+aa**axxaa,
axxbxxCcxxccrxCxxCcC*xxbb*xaa*xax+aa}l,
{adj[aa] *x adj [bb] ** adj [V] ** c xx cC xx bb, —aa xx a+ adj[a] ** adj [aa],
aa**a**b**c**cc**c**cc**bb**aa**a**aa},
{adj[aa] *x adj [bb] ** adj [v] ** c xx cCc xx bb, aa*xa - adj[a] »* adj[aa],
bx%xC**xCC*xC**CC*xbb*xaa*xaxxaa},
{adj[aa] *x adj[bb] ** adj [V] ** C xx cC xx bb *xx adj[a] »*x adj[aa] *xb xx C,
ccxxc-adj[c] *xadj[cc], ccxxbb xxadj[a] »x adj[aa] »x aa},
{adj[aa] *x adj [bb] ** adj [V] ** c xx cCc xx bb xx adj[a] **x adj[aa] *x b,
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-C+C**xCC*x%C, CC*xbbxxadj[a] xx adj [aa] »x aa},
{adj[aa] *x adj[bb] ** adj [V] ** C xx cC xx bb *x adj[a] »*x adj[aa] *xb xx C,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »x adj[aa] »* aa},
{adj[aa] *x adj[bb], adj[Vv] ** C**cCxxbbxxaaxxa-
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
b xx c *x cc *x bb *xx adj [a] ** adj [aa] *x* aa},

{-adj[aa] »* adj[bb] *x adj[v] ** c *xx cCc *x bb, aa xx a-adj[a] ** adj[aa],

b*xcxxccxxbbxxadj[a] xx adj[aa] *x aa},

{adj[aa] *x adj [bb] ** adj[cc] *x adj[c] **x adj[b], -adj[a] +

adj[a] »x adj[aa] *xadj[a]l, a*xb*xx Cx*xcCcxxbb xx adj[a] »*x adj[aa] »x aa},
{-adj[aa] »* adj[bb], c*xcc-adj[cc] **adj[c],
adj[b] *xadj[a] ** a*xb xx Cxx cc *x bb xx adj[a] ** adj [aa] »% aa},
{-adj[aa] »*x adj[bb], adj[Vv] ** C *x cC xx bb *x aa xx a -
adj[cc] *xadj[c] *x adj[b] »*x adj[a] ** adj[aa] »*x adj[a] ** a, aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], a x*aa},
{adj[aa] »* adj[bb], c*xxcc-adj[cc] *xadj[c], adj[b] ** adj[a] ** a xx aa},
{-adj[aa] ** adj [bb] ** c xx cc xx adj [b],
-adj[a] +adj[a] *x adj[aa] »*xadj[a]l, 1},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] *x adj[a], a xx aa - adj[aa] ** adj[a], 1},
{adj[aa], adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** VvV -
adj[a] **a*x*xaaxxaxxbxxCcxxcc, bbxxaa},

{-adj[aa] »* adj[bb] *x c xx cc xx adj [b], adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] **xadj[c] *xv-adj[a] *x*xa*x*xaa*xaxxbxxCxxcc, bbxxaa},

{-adj[aa] »* adj[bb] *x c *xx cc xx adj [b] *x adj[a] »* adj[aa] *» adj [bb],

cxxcc-adj[cc] *x»adj[c], V*%bb=xxaa},

{adj[aa] *x adj[a] »*x adj[aa] *x adj [bb] *x c x*x cc *x adj[b] **x adj[a] *=*

adj[aa] *x adj[bb], c*x cc-adj[cc] **xadj[c], V**bbxxaa},

{a, aaxxa-adj[a] **xadj[aa], bxx cx%xcc *xbb xxaa},

{adj[aa] *xadj[a] **a, aa*x*a-adj[a] **xadj[aa], bxx Ccx%x cc *xbb xxaa},

{-adj[aa] »*x adj[bb] *x c xx cc xx adj [b] **x adj[a] »x a, aa x*x a - adj[a] *x* adj[aa],

bx*xc*xccxxbbxxaa}, {1, —-a+axxaax*xa, bxxc*xcc*xbbxxaa},

{adj[aa] *»adj[a], —a+a**xaa*xa, bxxcxxccxxbbxxaa},

{-adj[aa] »* adj[bb] ** c xx cc xx adj [b] **adj[a], —a+ax*xaax*xa,

b+*xcxxccxxbbxxaa}, {a, —~aa*xa+adj[a] »xadj[aa], b**xc**xccxxbb=xxaa},

{adj[aa] *»adj[a] *xa, —aa*xa+adj[a] »xadj[aa]l, b**Cc*xccxxbb=xxaa},

{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] *x adj[a] »* a,

-aax*xa+adj[a] *xadj[aa], bxx cxxcc*xxbbxxaa},

{adj[aa], -adj[a] ** adj[aa] *x adj [bb] *x adj[cc] *x adj[c] + adj[a] ** adj[aa] *=*
adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »x adj[a] »=
adj[aa] ** adj[a] *x adj[aa] =+ adj [bb] »x adj[cc] ** adj[c], vV *x bb xx aa},

{-adj[aa] ** adj[a] *+ adj[aa] =+ adj [bb] *+ adj[cc] ** adj[c] **
adj[cc] *xadj[c] *»adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],

adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** V xx bb *x aa},

{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb],

-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], adj[c] »* adj[b] »=*
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] **x adj[c] ** V xx bb xx aa},
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{adj[aa] *x adj[a] »* adj[aa] *x adj [bb], c xx cc - adj[cc] »* adj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** V xx bb xx aa},
{-1, -adj[aa] +adj[aa] **x adj[a] ** adj[aa], adj[bb] ** c *x cC *=*
adj[b] »x adj[a] ** adj[aa] »* adj [bb] ** C ** cC **x vV xx bb xx aa},
{-1, a**aa-adj[aa] *xxadj[a]l, a**xb xxc*xccxxbbxxaa}},
{{-ccxxbb, aax*a-adj[a] »xadj[aa], bxxcC},
{-adj[c] **adj[b] ** adj[u] ** aa ** adj[aa] **x adj[a] **a*xbx*xC,
ccx*xc-adj[c] **xadj[cc], 1},
{adj[c] ** adj[b] **x adj[u] ** aa *x adj[aa] ** adj[a] ** adj[aa] ** adj [bb] »*
cxxcCx*xadj[b] *xadj[a] *x*axxb*xc, ccxxc-adj[c] »xadj[cc], 1},
{-adj[c] ** adj[b] ** adj[u] ** aa xx adj [aa], adj[a] ** adj [aa] »=*
adj[bb] *x adj[cc] »* adj[c] **xv -adj[a] **»a*xaa*x*xa*xb*xcxxcc, c},
{adj[c] ** adj[b] **x adj[u] ** aa *x adj[aa] ** adj[a] ** adj[aa] ** adj [bb] »*
cxxccx*xadj[b], adj[a] *x adj[aa] ** adj [bb] »x adj[cc] **adj[c] ** Vv -
adj[a] **a**xaa*xxaxxbxxCcxxcc, c},
{-adj[c] **» adj[b] ** adj [u] ** aa x*x adj [aa] *x adj[a] »x a,
aax*xa-adj[a] *xadj[aa]l, bxxcxxcc*xxcC},
{adj[c] ** adj[b] ** adj [u] ** aa »x adj [aa] »*x adj[a] ** adj [aa] ** adj [bb] %%
cxx cCx*xadj[b] *xadj[a] »xa, aaxxa-adj[a] *xadj[aa], bxxcxxccxxcC},
{-adj[c] **» adj[b] ** adj[u] ** aa »x adj [aa] ** adj[a],
-a+a*xaaxxa, bxxcxrxccxxrc},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj[a] ** adj [aa] »=*
adj[bb] *x c*xccxxadj[b] *xxadj[a], —-a+a*xaaxxa, bxxCxxCcC*xC},
{-adj[c] *»*x adj[b] ** adj [u] ** aa xx adj [aa] ** adj[a] »x a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xxcC},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj[a] ** adj [aa] »=*
adj[bb] *x c **x cc xx adj[b] *x adj[a] **xa, —aa**x a+adj[a] »*adj[aa],
bxxc*xccxxc}, {-adj[c] *x adj[b] ** adj [u] »* aa xx adj [aa],

-adj[a] ** adj[aa] »* adj [bb] *x adj[cc] »*x adj[c] + adj[a] ** adj[aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »* adj[c] ** adj [b] »x adj[a] »=*
adj[aa] ** adj[a] *x adj[aa] ** adj [bb] »x adj[cc] **xadj[c], V*xcC},

{adj[c] **x adj [b] ** adj [u] ** aa x*x adj [aa] »*x adj[a] *x adj[aa] *=*
adj [bb] *x adj[cc] »* adj[c] ** adj[cc] »* adj[c] ** adj[b], -adj[a] +
adj[a] »*x adj[aa] **x adj[a], adj[aa] »* adj [bb] *x adj[cc] **adj[c] **x Vv xxcC},
{adj[c] *x adj [b] ** adj [u] ** aa x*x adj[aa] »*x adj[a] *x adj[aa] *» adj [bb],
-adj[cc] +adj[cc] »*xadj[c] =+ adj[cc],
adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* Vv xxC},
{-adj[c] **» adj[b] **x adj[u] ** aa »x adj [aa] ** adj [a] »* adj [aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc] **adj[c] ** VvV *xcC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] *xb, —c+Cc**xcc*xcC, 1},
{-adj[c] **x adj[b] ** adj[u] ** aa xx adj[aa] **xadj[a] »*xaxxb, —c+Cc**CC*xC,
1}, {adj[c] ** adj[b] ** adj [u] ** aa »xx adj [aa] »* adj[a] ** adj [aa] *=*
adj[bb] *x c **x ccxxadj[b] *xadj[a] **a*xb, —c+CcxxccxxcC, 1},
{adj[c] ** adj [b] **x adj[u] **x adj[a] ** adj[aa] *x b x* C,
-ccxxc+adj[c] »xadj[cc], 1},
{-adj[c] ** adj[b] ** adj[u] ** aa xx adj [aa] **adj[a] ** axxb xxC,
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-ccxxc+adj[c] *xadj[cc], 1},
{adj[c] ** adj [b] **x adj[u] ** aa *x adj[aa] ** adj[a] ** adj[aa] x* adj [bb] »*
cxxcCx*xadj[b] *xadj[a] **axxb*xc, —ccxxc+adj[c] **xadj[cc], 1},
{-adj[c] **» adj[b] ** adj [u] ** aa xx adj [aa] ** adj[a] »=*
adj[aa] ** adj [bb] ** adj[v], —c**cCxxbbxxaaxxa+
Cxx*CCxxbbxxaaxrxaxxaaxrxarxxbxxCxxCcCxxCrxxCcCxxbbxxaaxxa, bxxc},
{-adj[c] ** adj[b] ** adj[u], aa**a-adj[a] »xadj[aa], bx*xcC},
{cc*xCc*xcCcxxbb, aaxxa-adj[a] *»adj[aa]l, bxxcC},
{-adj[c] **» adj[b] ** adj[u] ** aaxxa, aa**a-adj[a] *xadj[aa], bxxc},
{-adj[c] **adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** adj [cCc] ** cC x* C x*x cC x* bb,
aaxxa-adj[a] *+xadj[aa], bxxc},
{adj[c] ** adj [b] **» adj [u] ** aa *x adj [aa] ** adj[a] ** adj[aa] ** adj [bb] »*
adj[Vv] ** Cx*x cC *x bb xx adj[a] ** adj[aa] *x b xx C x* CC *x C xx cC x* bb,
aaxxa-adj[a] *xadj[aa]l, bxxc}, {adj[c] ** adj[b] ** adj[u] ** aa *=*
adj[aa] **x adj[a] ** adj[aa] ** adj [bb] **x adj [v] ** c *x cC »x bb,
aaxxa-adj[a] **adj[aa], aax*a*xxbxxC*xxCCxxCxxCcCxxbbxxaaxxaxxbxxc},
{adj[c] *x adj [b] ** adj [u] ** aa x*x adj[aa] »*x adj[a] *=*
adj[aa] ** adj[bb] ** adj[v] ** c *x cCc *x bb,
-aa+aa**a*%xaa, a*xbrxxCrxxCCx*xCrxCCrxxbbrraaxrxraxrxxbxxc},
{adj[c] ** adj [b] **x adj[u] ** aa *x adj[aa] »*x adj[a] ** adj[aa] **
adj[bb] ** adj[Vv] ** c *x cC *x bb, —aaxxa+adj[a] *x adj[aa],
aaxxaxxbxxCcrxcCrxCxxcCrxbbxxaaxrxaxxbxxc}, {adj[c] **adj[b] »*
adj[u] »* aa ** adj [aa] »* adj[a] ** adj [aa] »* adj [bb] ** adj[v] ** C x*x cCc ** bb,
aaxxa-adj[a] *xadj[aa], bxxcxxcCxxCxxCCxxbbxxaaxxaxxbxxc},
{1, ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa] *xbxxc},
{-adj[c] **» adj[b] **x adj[a] ** adj [aa] ** adj [bb] *x adj[cc],
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] xxadj[aa] **xb*xc},
{adj[c] *x adj [b] ** adj [u] ** aa x*x adj[aa] »*x adj[a] *x adj[aa] *=*
adj[bb] *x adj[Vv] ** c *x cC *x bb xx adj[a] »*x adj[aa] **xbxxC,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] **xb*xxc},
{-adj[c] **x adj[b] ** adj [u] ** adj[a] »x adj[aa] ** b,
-C+C**xCC*%C, CC*xbbxxadj[a] xxadj[aa] xxbxxcC},
{adj[c] ** adj [b] ** adj[u] ** aa ** adj [aa] »* adj[a] ** adj [aa] »=*
adj[bb] *x adj[Vv] ** C *x cC xx bb xx adj[a] »x adj[aa] ** b,
-~C+C**xCC**xC, CCx*xbbxxadj[a] *xadj[aa] *xbxxcC},
{1, ~cc*xc+adj[c] »xadj[cc], ccxxbbxxadj[a] **xadj[aa] xxb xxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] ** adj [bb] *x adj[cc],
-ccxxc+adj[c] *xadj[cc], ccxxbb*xadj[a] »xadj[aa] *»xbxxcC},
{-adj[c] **adj[b] **x adj[u] ** adj[a] *»* adj[aa] »xb xx C,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xadj[aa] **xbxxc},
{adj[c] ** adj [b] ** adj[u] ** aa *x adj [aa] »* adj[a] ** adj [aa] »=*
adj[bb] *x adj[Vv] ** C *xx cC xx bb xx adj[a] »x adj[aa] *xbxxC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxadj[a] »xadj[aa] **xbxxcC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj[aa] ** adj[a] ** adj [aa] =+ adj [bb],
adj[v] **cxxcCxxbbxxaaxxa-adj[cc] »xadj[c] *xadj[b] *xadj[a] »*
adj[aa] *xadj[a] *x*a, bxxc*xccxxbb xxadj[a] *x adj[aa] *x b xxcC},
{adj[c] ** adj [b] ** adj [u], aa**a-adj[a] **adj[aa],
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bx*xcxxccxxbbxxadj[a] »xadj[aa] *xbxxcC},
{adj[c] ** adj[b] *» adj[u] **aa**xa, aa*xa-adj[a] »*x adj[aa],
b xx c*x ccxxbbxxadj[a] *xxadj[aa] *xb xxcC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] »* adj[a] ** a,
aaxxa-adj[a] **adj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{-adj[c] **x adj[b] ** adj[u] ** aa »x adj [aa] ** adj[a] »=*
adj[aa] ** adj [bb] »* adj [V] ** C ** cC »x bb,
aaxxa-adj[a] **adj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{-adj[c] *»*x adj[b] ** adj [u] ** aa »x adj [aa] ** adj[a] »=*
adj[aa] *x adj[bb] ** c xx cc xx adj [b] »x adj[a] ** a,
aaxxa-adj[a] **xadj[aa], bxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{adj[c] ** adj [b] **» adj [u] ** aa *x adj [aa] ** adj[a] ** adj[aa] ** adj [bb] »*
adj[cc] *xadj[c] **xadj[b], -adj[a] + adj[a] ** adj [aa] »x adj[a],
axxbxxcxxccxxbbxxadj[a] *xxadj[aa] *xb xxcC},
{-adj[c] **» adj[b] ** adj [u] ** aa »x adj [aa] ** adj [a] »* adj [aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxxCxxcCxxbbxxadj[a] *xadj[aa] *xbxxcC},
{-adj[c] **adj[b] ** adj [u] ** aa ** adj [aa] ** adj [a] »* adj [aa] »* adj [bb],
adj[v] **CcxxcCxxbbxxaaxxa-
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »x adj[a] **xa, bxxcC},
{-adj[c] **adj[b] **x adj [u] ** aa x* adj [aa] ** adj[a] »* adj [aa] »* adj [bb] »*
adj[cc] *xadj[c] *»adj[b], -adj[a] + adj[a] ** adj[aa] *xadj[a], a**xb*xxcC},
{adj[c] ** adj [b] ** adj[u] ** aa *x adj[aa] ** adj[a] ** adj [aa] =% adj [bb],
cxxcc-adj[cc] *»xadj[c], adj[b] xxadj[a] **xa*xb=xxcC},
{adj[c] ** adj[b] ** adj [u] ** aa »x adj [aa],
adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **axxaa*xa*xbxxCcxxcc, bbxxadj[a] xxadj[aa] *xb*xc},
{-adj[c] **adj[b] **x adj [u] ** aa x* adj [aa] ** adj[a] »* adj [aa] »* adj [bb] »*
cxxccxxadj[b], adj[a] »» adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*V -
adj[a] »*ax*xaa*xxaxxbxxCcxxcc, bbxxadj[a] »xadj[aa] *xbxxc},
{adj[c] ** adj[b] *x adj[u] **aa, —a+a*xaaxxa,
bx*xcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{adj[c] ** adj[b] ** adj[u] ** aa *x adj[aa] **x adj[a], —a+a**xaaxxa,
b*xcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC},
{-adj[c] **adj[b] **x adj [u] ** aa ** adj [aa] ** adj[a] »*
adj[aa] ** adj [bb] ** c xx cc *» adj [b] »x adj[a],
-a+axxaa*xa, bxxCxxcCxxbbxxadj[a] *xadj[aa] **xb*xxc},
{adj[c] ** adj [b] *x adj[u] **aa*xa, —aa**a+adj[a] »xadj[aa]l,
b xx c*x ccxxbbxxadj[a] *xxadj[aa] *xb xxcC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] »* adj[a] ** a,
-aax*xa+adj[a] *xadj[aa]l, bxxcxxcc*xbbxxadj[a] *xxadj[aa] xxb xxcC},
{-adj[c] »*x adj[b] ** adj[u] ** aa »x adj [aa] ** adj[a] »*
adj[aa] ** adj [bb] ** c xx cc *x adj [b] »*x adj[a] *x=* a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xbbxxadj[a] *xxadj[aa] »xb xxcC},
{adj[c] ** adj [b] »* adj [u] ** aa »x adj [aa],
-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] +
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] »*
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adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj[a] »* adj[aa] *=*
adj[bb] *x adj[cc] »x adj[c], V*xbbxxadj[a] xxadj[aa] *xb*xc},
{-adj[c] **adj[b] **x adj [u] ** aa ** adj[aa] ** adj[a] »* adj [aa] »*
adj[bb] *x adj[cc] »*x adj[c] ** adj[cc] »* adj[c] ** adj [b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], adj[aa] ** adj [bb] »=*
adj[cc] *xadj[c] #* Vv *x bb xx adj[a] **x adj[aa] xxb xxC},
{-adj[c] **adj[b] **x adj [u] ** aa ** adj [aa] ** adj [a] »* adj [aa] »* adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], adj[c] **» adj[b] »*x adj[a] ** adj [aa] »=*
adj[bb] *x adj[cc] *x adj[c] ** v xxbb xx adj[a] ** adj[aa] *x b xxcC},
{adj[c] *x adj [b] ** adj [u] ** aa x*x adj[aa] »*x adj[a] *x adj[aa] *» adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] ** Vv *x bb xx adj[a] ** adj[aa] *xb xxC},
{-adj[c] **adj[b] **x adj[u] *»*» aa, a % aa- adj[aa] »+ adj[a],
axxbxxCcxxccxxbbxxadj[a] xxadj[aa] xxbxxcC},
{adj[c] ** adj [b] ** adj[u] ** aa, a** aa - adj[aa] *xadj[a]l, a*x*xb*xxcC},
{-adj[c] **» adj[b] ** adj[u] **aa, —a+ax*xaa**xa, bxxc},
{-adj[c] **adj[b] *» adj[u] **aa*x*a, —aa**a+adj[a] »xadj[aa], bx*xc},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c] +
adj[u] »*aa**a*xb*xcxxccxxcxxadj[c],
adj[cc] ** cc xx bb xx adj[a] **x adj[aa] xxb xxC},
{-adj[c] **adj[b] **adj[u], aa*x*xa-adj[a] »*x adj[aa],
b*xcxxccxxcxxadj[c] *»adj[cc] xx ccxxbb xxadj[a] **xadj[aa] »xb xxcC},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] ** adj[aa] **b xxCc, cCxxC -
adj[c] »*adj[cc], adj[c] ** adj[cc] #* cC xx bb xx adj [a] **~ adj[aa] **xb xxcC},
{-adj[c] ** adj[b] ** adj[u] ** adj[a] ** adj[aa] **b, —~-c+Cc*xcCcxxC,
adj[c] »xadj[cc] *x cc xx bb xx adj[a] *» adj[aa] **xb xxc},
{-adj[c] **» adj[b] ** adj[u] **x adj[a] »x adj[aa] **xb*xC, —cC*x*C+
adj[c] »xadj[cc], adj[c] **x adj[cc] ** cC »x bb xx adj[a] ** adj[aa] *xb xxC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] »* adj [bb],
-adj[cc] +adj[cc] *xadj[c] **adj[cc], cc*xx bb xxadj[a] **x adj[aa] *xb xxC},
{-adj[c] **xadj[b], -adj[a] ** adj[aa] »* adj [bb] »x adj[cc] ** adj [c] +
adj[u] **aa**axxbxxcxxccxxcxxadj[c], adj[cc]},
{adj[c] ** adj [b] ** adj[u], aa**a-adj[a] **adj[aa],
b*xcxxccxxcxxadj[c] »xadj[ccl},
{adj[c] **x adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b x*xC,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{adj[c] ** adj [b] ** adj[u] **x adj[a] ** adj[aa] *xb, —c+Cc**xCcC*xxC,
adj[c] »xadj[cc]}, {adj[c] **adj[b] *x adj[u] »*x adj[a] ** adj[aa] »xb xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] »*xadj[cc]},
{-adj[c] »* adj[b] ** adj[a] ** adj[aa] =% adj [bb],
-adj[cc] +adj[cc] »xadj[c] **adj[cc], 1}, {cC, —C**CCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] *» adj[c] »* adj[b] *x adj[a] »* adj[aa] **xu, b*xc},
{-adj[c] **adj[b] **x adj[a] ** adj[aa] ** adj [bb] ** adj [cc] ** cc,
-C*xCCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] »x adj[c] »*x adj[b] **x adj[a] »*x adj[aa] **xu, b*xxcC},
{-cc, —c+Cc*xcC*xC, adj[c] **x adj[b] »*adj[a] *x adj[aa] **xu*xxb xxcC},
{adj[c] ** adj [b] »* adj[a] ** adj [aa] »* adj [bb] ** adj[cc] %= cc,
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-C+CxxCC*x*xC, adj[c] ** adj[b] »x adj[a] ** adj[aa] **»uxxbxxcCc}, {-ccxxcC,
-ccxxc+adj[c] *xadj[cc], adj[c] *xadj[b] **xadj[a] »x adj[aa] **xu*xxbxxcC},
{adj[c] *x adj [b] ** adj[a] **x adj[aa] »x adj [bb] ** adj[cc] ** cC »x C,
-ccxxc+adj[c] *xadj[cc], adj[c] **x adj[b] ** adj[a] »* adj[aa] **xu*xxbxxcC},
{-1, ccx*xc-adj[c] »xadj[cc], adj[c] **x adj[b] »*x adj[a] ** adj[aa] »=*
Uxxbxxc}, {adj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc],
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] *xadj[a] *» adj[aa] **u*xxbxxcC},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] =% adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] »* adj[a] ** adj[aa] »* U xxb xxC},
{1, -cc+ccxxCcxxcc, bbxxadj[a] xxadj[aa] *xxb*xxc},
{-adj[c] ** adj[b] ** adj[a] ** adj [aa] ** adj [bb] *x adj[cc],
-CC+CC**C#*xCC, bbxxadj[a] **xadj[aa] »*bxxc}, {-1,
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] ** adj[a] »» adj[aa] **u*xxb=xxcC},
{adj[c] *x adj [b] ** adj[a] »* adj [aa] »* adj [bb] »* adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] **adj[a] *» adj[aa] **u*xxb=xxcC},
{-adj[c] **» adj[b] ** adj[a] ** a*xb xx C xx cc x* bb,
-aa+aa*x*a*xaa, adj[aa] **uxxbxxc},
{adj[c] ** adj [b] ** adj[a] »* adj[aa] »*x adj [bb] ** c *x cCc *x adj [b] »*
adj[a] »*axxbxxCc*xcCxxbb, —aa+aaxxaxxaa, adj[aa] **UxxbxxcC},
{-adj[c] **x adj[b] ** adj[a] **a*xb xx C xx cc x* bb,
-aaxxa+adj[a] *xadj[aa], aa*x*xadj[aa] **uUuxxbxxcC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] ** c *x cc »x adj [b] ** adj[a] *=*
axxbxxcxxccxxbb, —aaxxa+adj[a] *xadj[aa], aa*x*adj[aa] **»UxxbxxcC},
{adj[c] **adj[Vv], —-CxxcCxxbbxxaa*xxa+cCc*x*xCCxxbbxxaa*xaxxaaxx
axxbxxCxxCcCxxCxrxCcCxxbbxxaaxxa, aaxxadj[aa] **»uUuxxbxxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] =% adj [bb] *x adj[Vv],
-CxxCCxxbbxxaaxxa+cxxCcCxxbbxxaa*xa*xaa*xaxxbxx
C*x%* CC*x* Cxx CCxxbbxxaaxxa, aaxxadj[aa] *xuxxbxxc},
{-adj[c] **» adj[V] ** Cx* cC*x bb xx adj[a] ** adj[aa] *x* b xx C % CC** C »x cC x* bb,
aax*xa-adj[a] *xadj[aa], aa*x*xadj[aa] **uxxbxxcC},
{adj[c] ** adj [b] *x adj[a] **x adj[aa] »x adj [bb] ** adj [V] ** C »*
cc xx bb xx adj[a] ** adj[aa] **xb*x CcxxcCcx*xC*xxCcCxxbb,
aax*xa-adj[a] **xadj[aa], aa*x*xadj[aa] **uxxbxxcC},
{-adj[c] *»adj[Vv] ** cxx cC *xbb, aa xx a-adj[a] ** adj[aa],
aax*xaxxbxxCxxCcCrxCxxCcCxxbb*xaaxsxaxrxaaxrxadj[aa] *x*xuxxbxxc},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] *x adj [V] ** C % cC % bb,
aa x*xa-adj[a] **adj[aa],
aaxxa*xxbxxCrxCCrxxCxxCCxxbbxxaaxrxa*xaaxrxxadj[aal *xUxrxbxxcC},
{-adj[c] **adj[v] **xCcx*xcCcxxbb, —aa+aax**axxaa,
axxbxxCxxCCxxCrxCCxxbbxrxaaxxaxrxaaxrrxadj[aa]l *xxuxxbxxc},
{adj[c] ** adj [b] **x adj[a] ** adj [aa] »* adj [bb] ** adj [V] ** C x*x cC ** bb,
—aa+aa*x*ax*xaa,
axxbxxCc*xcCxxCxxCcCxxbbxxaa*xaxxaaxxadj[aa] *xxuxxbxxcC},
{-adj[c] *» adj[Vv] ** C*xx cCxx bb, —aa*xa+adj[a] »* adj[aa],
aaxxaxxbxxCrxCCrxxCxxCCxxbbxxaaxrxa*xaaxxadj[aa]l *xUxxbxxcC},
{adj[c] *x adj[b] ** adj[a] **x adj[aa] »* adj [bb] **x adj [v] ** C xx cC x* bb,
-aax*xa+adj[a] *xadj[aa]l,
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aaxxaxxbxxCcrxcCrxCxxCCrxbbxxaaxrxaxrxaaxrxxadj[aal *x»UxrxbxxcC},
{-adj[c] *»adj[Vv] ** cxx cC *xbb, aaxxa-adj[a] **adj[aa],
bxxCc*xcC*xCxxCCxxbbxxaa*xaxxaaxxadj[aa] *xxuxxbxxcC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] »* adj [bb] ** adj [V] ** C % cC % bb,
aa x*xa-adj[a] **adj[aa],
b*xCxxCCx*C*x*xCCxxbbxxaa*xaxxaax*xadj[aa] »xuUuxxbxxcC},
{-adj[c] ** adj[V] ** C *% cC »x bb xx adj[a] *x adj[aa] *xbx*xCc, cC*xC -
adj[c] »xadj[cc], cc*xbb xxadj[a] ** adj[aa] »* aa ** adj[aa] »* U xxb xxC},
{adj[c] ** adj [b] *x adj[a] ** adj[aa] ** adj [bb] ** adj [V] ** C x*x CC %%
bb xx adj[a] ** adj[aa] **b xxc, ccx*xc-adj[c] »*xadj[cc],
cc x*x bb xx adj[a] »x adj[aa] **x aa xx adj[aa] **xUxxbxxcC},
{-adj[c] **» adj[V] ** C *x cC *x bb xx adj[a] **x adj[aa] *xb, —c+Cc**xcCc*xxC,
cc xx bb xx adj[a] »x adj[aa] **x aaxx adj[aa] *xUxxbxxcC},
{adj[c] *x adj [b] ** adj[a] »* adj[aa] »* adj [bb] »*x adj[V] *=*
Cxx CCxxbbxxadj[a] »xadj[aa] *xb, —-c+Ccxxccx*xcC,
cc xx bb xx adj[a] »x adj[aa] **x aa xx adj[aa] **xUxxbxxC},
{-adj[c] **adj[Vv] ** Cx*x cC *x bb *x adj[a] ** adj[aa] *x*xbxxCc, —cCc*xC+
adj[c] »xadj[cc], ccxxbbxxadj[a] **adj[aa] »* aa *xx adj[aa] ** U xxb xxC},
{adj[c] ** adj [b] **x adj[a] ** adj[aa] »* adj [bb] ** adj [V] ** C x% CC %%
bb xx adj[a] ** adj[aa] »*bxxc, —cc*xc+adj[c] »xadj[cc],
cc x*x bb xx adj[a] »* adj[aa] *x aaxx adj[aa] *xUxxbxxcC},
{-adj[c], adj[Vv] ** CxxcC*xbbxxaax*a-
adj[cc] *xadj[c] **x adj [b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
bxxcxxccxxbbxxadj[a] xx adj[aa] xx aa xxadj[aa] *xxuxxbxxcC},
{adj[c] ** adj [b] ** adj[a] **x adj[aa] **x adj [bb], adj[Vv] ** C**x cC*x bb*xaa*xa -
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
b*xCcxxccxxbbxxadj[a] »xadj[aa] **x aaxxadj[aa] *xUuxxbxxcC},
{adj[c] **x adj[Vv] ** C x*x cC xx bb, aa*x a-adj[a] *x adj[aa],
bx*xcxxccxxbbxxadj[a] »xadj[aa] **x aaxxadj[aa] **xuUuxxbxxcC},
{-adj[c] **» adj[b] **x adj[a] ** adj [aa] »* adj [bb] *x adj [Vv] »* Cc xx cC ** bb,
aaxxa-adj[a] **adj[aa],
b xx c*x ccxxbbxxadj[a] *xx adj[aa] ** aa*x adj[aa] *xuUuxxbxxcC},
{-adj[c] **» adj[cc] **adj[c] ** adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
axxbxxCcxxcCxxbbxxadj[a] *xadj[aa] *x aa*xadj[aa] *xuxxb*xxcC},
{adj[c] ** adj [b] ** adj[a] **x adj[aa] »* adj [bb] **x adj[cc] **x adj[c] ** adj [b],
-adj[a] +adj[a] ** adj[aa] *x adj[a],
axxbxxCxxcCxxbbxxadj[a] *»xadj[aa] *x aa*xadj[aa] *xuxxb*xxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c], adj[b] *xadj[a] *x* axxb *x C x*
cc xx bb xx adj[a] *x adj[aa] **aaxx adj[aa] **u*xxb=xxcC},
{adj[c]l, adj[Vv] ** c*xcCxxbbx*xaaxxa-adj[cc] *xadj[c] »xadj[b] »=
adj[a] »x adj[aa] *x adj[a] xxa, aa*x*adj[aa] »xUuxxbxxcC},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] ** adj [bb], adj [V] ** C *%x cC %%
bb xx aa ** a-adj[cc] *x adj[c] »*x adj [b] ** adj[a] »* adj[aa] ** adj[a] »* a,
aaxxadj[aa] **»Uuxxbxxc}, {adj[c] *x adj[cc] **adj[c] »xadj[b],
-adj[a] +adj[a] *x adj[aa] *xadj[a], a*x*xaa*xadj[aa] *xuUuxxbxxcC},
{-adj[c] **x adj[b] ** adj[a] ** adj [aa] =* adj [bb] ** adj[cc] ** adj[c] »* adj[b],
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-adj[a] +adj[a] ** adj[aa] »x adj[a], a**aa*xadj[aa] **ux*xxbxxcC},
{adj[c] ** adj [b] »x adj[a] ** adj[aa] »x adj[bb], c xx cc -adj[cc] »*adj[c],
adj[b] *xadj[a] **a**xaa*xadj[aa] *xuxxbxxc},
{adj[c] ** adj[b], -adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] **xu*xxbxxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] »* adj [bb] *x c xx cc *x adj [b],
-adj[a] +adj[a] **x adj[aa] **adj[a], adj[aa] *xu*xxb xxcC},
{adj[c] ** adj[b] ** adj[a], a**x aa-adj[aa] **adj[a], adj[aa] **u*xxb=xxcC},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** c xx cc *x adj [b] »x adj[a],
axxaa-adj[aa] *xadj[a], adj[aa] **u*xxb=xxcC},
{adj[c] ** adj [b] »x adj[a] ** adj [aa],
adj[a] »* adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] »*ax*xaa*xaxxbxxCxxcc, bbxxaaxxadj[aa]l *xuxxbxxc},
{-adj[c] **x adj[b] **x adj[a] ** adj[aa] »* adj [bb] ** c xx cc xx adj [b],
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** Vv -
adj[a] **ax*xaa*xa*xbxxCcxxcc, bbxxaaxxadj[aa]l *xuxxbxxc},
{-adj[c] **» adj[b] ** adj[a] ** adj [aa] »* adj [bb] *x c »*
ccxx adj[b] xx adj[a] »*x adj[aa] »* adj [bb],
cxxcc-adj[cc] *»adj[c], Vxxbbxxaaxxadj[aa] *x*xux*xxbxxc},
{adj[c] ** adj [b] **x adj[a] ** adj[aa] *x adj[a] »* adj[aa] *=*
adj[bb] *x c x*x cc xx adj[b] »*x adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], vxxbbxxaaxxadj[aa] **xu*xbxxc},
{adj[c] ** adj [b] ** adj[a] *xa, aa**a-adj[a] **xadj[aa]l,
b*xCcxxccxxbbxxaaxxadj[aa]l *»uxxb=xxc},
{adj[c] ** adj[b] *x adj[a] »*x adj[aa] *x adj[a] »* a,
aaxxa-adj[a] *xadj[aa], bxxCcxxcC*xxbbxxaaxxadj[aa] x*uxxbxxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** c x* cC %=
adj[b] *x adj[a] **a, aa*xa-adj[a] »x adj[aa],
b xxc*xcc*xbbxxaaxxadj[aa] **xu*xbxxc}, {adj[c] »*xadj[b] ** adj[a],
-a+ax*xaaxxa, bxxcxxcCc*xxbbxxaaxrradj[aa] *xxUuxxbxxcC},
{adj[c] ** adj [b] *x adj[a] ** adj[aa] *»adj[a], —a+ax*xaax**a,
b*xCxxccxxbbxxaaxxadj[aa] *xuxxb=xxcC},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] ** adj [bb] ** c xx cc *» adj [b] »+x adj[a],
-—a+ax*xaaxxa, bxxCcxxccxxbbxxaaxrxradj[aa)l *xxuxxbxxcC},
{adj[c] ** adj[b] *x adj[a] *x*xa, —aa*xa+adj[a] »*x adj[aa],
b xx Cc*xcc*xbbxxaaxxadj[aa] **xu*xxbxxcC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] *x adj[a] »x a,
-aaxxa+adj[a] *xadj[aa]l, bxxcxxcc*xbbxxaaxxadj[aa] *»uxxbxxcC},
{-adj[c] **x adj[b] ** adj[a] ** adj[aa] ** adj [bb] *x c xx cc ** adj [b] »x adj[a] **
a, —aaxxa+adj[a] xxadj[aa], bxx cxxcCxxbb xxaaxxadj[aa] *x*xuxxb*xcC},
{adj[c] ** adj [b] **x adj[a] ** adj[aa], -adj[a] ** adj[aa] »* adj [bb] *x*
adj[cc] *xadj[c] +adj[a] *» adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*
adj[cc] **adj[c] »x adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] **
adj[bb] *x adj[cc] ** adj[c], Vxxbbxxaaxxadj[aa] *xuxxbxxc},
{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj[a] ** adj[aa] ==
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b],
-adj[a] +adj[a] *x adj[aa] *x adj[a], adj[aa] *x adj [bb] *=*
adj[cc] *xadj[c] **Vxxbbxxaa*xadj[aa] *xu*xxbxxc},
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{-adj[c] **» adj[b] **x adj[a] ** adj [aa] »* adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], adj[c] »»x adj[b] »*x adj[a] ** adj[aa] »*
adj[bb] ** adj[cc] ** adj[c] ** vV *x bb *xx aa xx adj[aa] **xu*xxb xxcC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »*x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **xVxxbbxxaa*xadj[aa] *xxuxxbx*xc},
{-adj[c] **x adj[b] ** adj[a], -~adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] % c *x cc xx adj [b] ** adj [a] ** adj[aa] **
adj[bb] *xx c** cCxx VvV xxbb xxaaxxadj[aa] **u*xxbxxc},
{-adj[c] *»* adj[b] ** adj[a], a ** aa - adj[aa] **adj[a],
axxbxxCcxxcCcxxbbxxaaxxadj[aa] *xxuxxbxxc},
{-1, -adj[c] +adj[c] **adj[cc] *»adj[c], adj[b] »* adj[a] ** a **
b %% c xx cC xx bb xx adj[a] »x adj [aa] ** aa xx adj[aa] ** Uxx b xxC},
{1, -adj[c] +adj[c] **xadj[cc] =+ adj[c],
adj[b] *x adj[a] ** a*xaaxxadj[aa] *xUxxbxxC}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}

Theorem 2.6

Let A, B, C with Moore-Penrose inverses A, CT and let M = AB C. Furthermore, let B be such that
Q=CC'BA' Aexists and let P= AT ABCC'. Then, the following are equivalent:

i) M is Moore-Penrose invertible and M' = Ct B A;

iv) Q e P{1}, R(A* AP) 2 R(Q*), and R(C C* P*) 2 R(Q);

vi) Q e P{2}, R(A* AP) c R(Q*),and R(C C* P*) c R(Q);

1= condl = {-m+Mmx*CCx*bbxxaa*xxm, —cc*xbbxxaa+ccxxbbxxaaxxmxxccxxbbxxaa,
-mx% CcC ** bb xx aa + adj [aa] ** adj [bb] ** adj[cc] »* adj [m],
-ccxx bb xx aa xxm+ adj[m] xx adj[aa] »* adj [bb] ** adj[cc]};
cond4 = {p*xq*xp-p, adj[q] -adj[a] *xa*x*xp**Vy, Cxxadj[c] *xadj[p] »* Uy -q}};
cond6 = {q*x*xp*xq-q, adj[a] **ax*xp-adj[q] **V;, Cxxadj[c] *xadj[p] -gq**xu;};

(i) <=>(iv)

(i) => (iv)

n-= assumptions = {-a+a*xaaxxa, —aa+aa**a*xaa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-C+C**CC*x%C, —CC+CC**C*x%CC, —CxxCC+adj[cc] »xadj[c],
-ccxxc+adj[c] *xadj[cc], —a*x*xbxxc+axxbrxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbb*xaa+ccxxbbrrxaaxxaxxb*xcsxccxxbbxxaa,
—axxbxxCcxxcCxxbbxxaa+adj[aa] »x adj[bb] *xadj[cc] »=
adj[c] *xadj[b] *xadj[a], —~cC*xxbbx*xaa*xaxxbxxc+

adj[c] »x adj[b] ** adj[a] ** adj [aa] ** adj [bb] »% adj[cc],
-adj[a] +adj[a] ** adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
a*xaa-adj[aa] *xadj[a], aa**a-adj[a] »xadj[aa],
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-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] **adj[c] **adj[cc],

cxxcc-adj[cc] *»adj[c], ccxxc-adj[c] **adj[cc],

-adj[c] **adj[b] »xadj[a] +adj[c] **x adj [b] ** adj[a] »*
adj[aa] ** adj [bb] »%x adj[cc] *x adj[c] »* adj[b] ** adj[a],

-adj[aa] ** adj [bb] »x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] **x adj[c] *=*
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb xx Ccx* cC»x bb xx aa -

adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj [b] *x adj[a], cC *x bb xx aa »*
axxbxxc-adj[c] *xadj[b] »xadj[a] ** adj[aa] »* adj [bb] ** adj[cc]};
certificate = {{{-1, aa**a-adj[a] *xadj[aa], bxxcxxcc},

{adj[a] ** adj[a@a] *x b % C x*x CC x%x C *x CC % bb,
aaxxa-adj[a] **xadj[aa], bxxcxxcc}, {1, aaxxa-adj[a] »xadj[aa],
bxxc*xccxxC*xcCxxbbxxaarxaxrxaa*xxaxxbxxcx*xcc},

{adj[a] **adj[aa] *x b xx C ** CC *x C x%x cC ** bb,
aaxxa-adj[a] **xadj[aa], aa**xaxxb*xxcxxcc},

{adj[a] **adj[aa] **bxxCc**CcCxx CxxcC*xxbb, —aa+aax**xax*xaa,
axxbxxcxxcc}, {adj[a] xxadj[aa] *x b x*x C x*x CC ** C *x CC x* bb,
-aaxxa+adj[a] *xadj[aa], aa*x*xa*xb*xcxxcc},

{-adj[a] *»adj[aa] **b*xcxxccxxC, —cCxxbbxxaaxxaxxbxxcCc+

adj[c] »*xadj[b] ** adj[a] »* adj [aa] ** adj [bb] »% adj[cc], cc},
{aax*a*xbxxc, —~cCxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] *x adj[a] »* adj [aa] »* adj [bb] **x adj[cc], cc},

{1, aa*x*a-adj[a] *»adj[aa]l, bx*xcx*xcc},

{-adj[a] *» adj[aa] **b *x cxx cCxxC*x*cC*xxbb, aa*xxa-adj[a] »xadj[aa],
bxxc*xcc}, {adj[a] *xadj[aa] *xbx*Cc, cc*xc-adj[c] *xadj[cc],
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc] ** cc},

{adj[a] **adj[aa] *xb, —c+Cc*x*cC*xxC,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] *x cc},

{adj[a] *x adj[aa] *xbxxCc, —ccx*xc+adj[c] »xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc] *x cc},

{aa, —a*xbxxc+axxbxxcrxxccrrxbbxxaaxraxrxbxxc, cc},

{-1, aa*xa-adj[a] »xadj[aa],

b xxc*xadj[c] **adj[b] »xadj[a] ** adj[aa] ** adj [bb] *x adj[cc] *xcc}},
{{-adj[a] »* adj[aa] ** adj[bb], c xx cc - adj[cc] »*xadj[c], 1},

{adj[a] **a*x b *x Cxx cCc xx bb *x aa xx adj[aa] »x adj [bb],
cxxcc-adj[cc] »xadj[c], 1},

{adj[a] ** adj[aa] ** adj[bb], c *xcc-adj[cc] **xadj[c], 1},

{-adj[a] ** @axxb x*x c xx cC *x bb xx aa *x adj [aa] »* adj [bb],
cxxcc-adj[cc] *»xadj[c], 1}, {-1, -adj[a] +adj[a] »*x adj[aa] *xadj[a],
axxbxxC*xcc*xbbxxaaxxadj[aa] »xadj[bb] »xadj[cc] »xadj[c]},

{-adj[a], a**aa-adj[aa] **adj[a],
axxbxx CxxCcC*xbbxxaaxxadj[aa] »xadj[bb] *xadj[cc] **adj[c]},

{-adj[a], -adj[aa] ** adj [bb] »*x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] **

adj[c] **xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc], adj[c]},

{adj[a]l, —a*xb*x Ccxxcc*xbbxxaa+adj[aa] *»x adj[bb] x* adj[cc] »*

adj[c] »*xadj[b] **xadj[a], adj[aa] »* adj [bb] *x adj[cc] **adj[c]}},
{{1, ~-c+cxxccx*xcC, adj[c] »x adj[b] ** adj[a] »* adj [aa] »* adj [bb] »*
adj[cc] *xccx*xbbxxaaxxa}, {c, —~ccxxc+adj[c] **xadj[cc],
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adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] »*x adj[cc] **x cCc xx bb xxaaxxa},
{c, —ccxxbbxxaa+ccxxbb*xaaxxa*xbxxCcxxccxxbb=xxaa, a},
{Cc, —cCxxbbxxaaxxa*xbxxc+adj[c] »xadj[b] *xadj[a] *x*
adj[aa] ** adj [bb] »x adj[cc], ccxxbbxxaaxxa}}};

n-= CheckCertificates[certificate, cond4, assumptions]

ou-]= {True, True, True}

(iv) => (i)

n-j= assumptions = {-a+a*xaaxxa, —aa+aa*xa*xaa, -ax**aa+adj[aa] »xadj[a],
-aaxxa+adj[a] *xadj[aal, —~-C+C**CC*xC, —CC+ CC %% C %% CC,
-cxxcc+adj[cc] »xadj[c], ~cc*xc+adj[c] »xadj[cc], —aaxxaxxbxxC*x*xcCC+
aa*xaxxbxxcrrccrrcrrccrrbbrraarraxraaxrarxxbrrc*xcc,
adj[a] »* adj[aa] »* adj [bb] ** adj [cc] »* adj[c] -

adj[a] **a*x*aa**xa*xbxxCxxCC**V, —CxxCCxxbb*xaaxxa+

cx*adj[c] **xadj[cc] »»x adj[c] »* adj[b] ** adj[a] ** adj[aa] ** u,

-adj[a] +adj[a] **x adj[aa] *x adj[a], —adj[aa] + adj[aa] »*x adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aa**xa-adj[a] **adj[aa],

-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] **adj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccx*xc-adj[c] **adj[cc],

-adj[cc] *xadj[c] ** adj[b] »x adj[a] ** adj [aa] +

adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** adj[aa] »* adj [bb] **

adj[cc] **adj[c] *x adj[cc] **adj[c] »x adj[b] »*x adj[a] ** adj[aa],
CxxCCxxbbxxaaxxa-adj[v] **xadj[cc] **xadj[c] »*xadj[b] *x adj[a] »*
adj[aa] ** adj[a] *xa, -adj[a] ** adj [aa] »* adj [bb] ** adj[cc] =% adj[c] +
adj[u] **aa**a*xbxxCcxxccxxcxxadj[c]};
certificate = {{{a*xxbxxc*x*xcCcxxbb, aax*a-adj[a] *»xadj[aa]l, bxxc},

{a*xbxxc, ccxxc-adj[c] »xadj[cc], 1},

{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcC,
ccxxc-adj[c] **xadj[cc], 1}, {a, —aa*xaxxbxxCx*xcC+

aa*xaxxbrrxcrrxccrrxcrrccrrbbrraasrrxaxraaxraxxbrrxcxrcc, c},

{a, aaxxa-adj[a] *xadj[aa], bxxcxxcc*xC},

{-a*xadj[a] »*adj[aa] **x b *x Cx%x cC %% C**cCxxbb,
aaxxa-adj[a] *xadj[aa], bxxcxxccxxcCc}, {-a, aaxxa-adj[a] »~adj[aa],
bxxCc*xcCx*xC*xxCcCxxbbxxaaxxaxrxaarxaxxbxxcxxccxxc},

{-a*xadj[a] »*adj[aa] **xbxx Cx%x cC %% C**CcC*xxbb,
aaxxa-adj[a] *xadj[aa], aa**xa**xbxxcxxccxxcC},

{-ax*adj[a] **adj[aa] **b *x Cx* CCx* Cx*xCCxxbb, —aa+aaxxax*xaa,
axxbxxCcxxccxxCc}, {-a*xxadj[a] »xadj[aa] *xb*xCxxCcC*x*xC**xcCCxxbb,
-aaxxa+adj[a] *xadj[aa], aax*xaxxb*xxcxxccxxcC},

{-a*xadj[a] »xadj[aa] **xb*xc, ccxxc-adj[c] **adj[cc],
ccxx bbxxadj[a] *x*adj[aa] *x*xbxxCc*xcc*xcCc}, {-axxadj[a] *xadj[aa] *xb,
-C+C**CC*%C, CC*xbbxxadj[a] *xxadj[aa] x*xbxxcxxccxxcC},

{-a*xadj[a] »xadj[aa] **bxxc, —cc*x*c+adj[c] *xadj[cc],
cc xx bb xx adj[a] ** adj[aa] **xb xxCc*xcc*xC},

{-1, —a+a*xaax*xa, bxxcxxcCxxbbxxadj[a] *xxadj[aa] *xxbxxCc*xcCcxxcC},
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{-a, —aaxxa+adj[a] *xxadj[aa]l, bxxcxxccxxbbx+xadj[a] »=
adj[aa] *xbxxc*xccxxC}, {1, —a+a*xaaxxa, bxxCxxCcC*xC},
{a, —aaxxa+adj[a] *xadj[aa]l, bxxc*xcc*xc}, {a*x*xb, —~-c+CcxxcCcxxcC, 1},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —c+CcxxccxxcC, 1},
{a*xb*xc, —ccxxc+adj[c] **adj[cc], 1},
{-axxbxxC*x*xcCxxbbxxadj[a] xxadj[aa] *xbxxc,
-ccxxc+adj[c] *xadj[cc], 1}},
{{cc*xbb, aaxxa-adj[a] *xadj[aa], bxxcxxccx*bbxxaa},
{adj[c] ** adj [b] **» adj[u] **x adj[a] ** adj[aa] *x b x* C,
ccxxc-adj[c] *xadj[cc], cc xxbb xxaa},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b *x C*x cC x% bb **
adj[a] *x adj[aa] *xbxxc, ccxxc-adj[c] **xadj[cc], cc xxbb xxaa},
{adj[c] **adj[b] **»adj[u], —aa**xa*xbxxCxxCC+aa*xa*xbxxCxx
CC*xC*x*xCCxxbb*xaa*xaxrxaaxraxxbrxc*xrxcc, cxxcc*xbbxxaa}l,
{adj[c] ** adj [b] ** adj[u], aa*x*a-adj[a] **adj[aa],
b x%x C %% CC %% C ** cC *x bb xx aa},
{-adj[c] **adj[b] ** adj [u] ** adj[a] ** adj[aa] ** b *x C x* CC ** C x* CC x* bb,
aaxxa-adj[a] *xadj[aa], bxxCx*xCcC**C*xcCxxbbxxaa},
{-adj[c] **» adj[b] ** adj[u], aa ** a-adj[a] »* adj[aa],
bxxc*xcCxxC*xxCCxxbbxxaasxa*x*xaa*xaxxbxxC*xCC*xCx*cCcCx*xxbbxxaa},
{-adj[c] **adj[b] **x adj[u] ** adj[a] ** adj[aa] ** b *x C x* CC ** C x* CC x* bb,
aaxxa-adj[a] **adj[aa], aax*xax*xb x% C** CCx* C x%x CC *x bb xx aa},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] »* adj[aa] ** b *x Cxx cC*x* C x* cC »x bb,
—aa+aa*x*ax*aa, a**b**c**cc**c**cc**bb**aa},
{-adj[c] ** adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b *x Cxx cC*x* C** cCxx bb,
-aaxxa+adj[a] *xxadj[aa], aa*x*a*xxb *x C*x CCx%x Cx*x CC*xxbb xxaa},
{-adj[c] **x adj[b] ** adj [u] **x adj[a] »*x adj[aa] *xb xxC,
ccxxc-adj[c] *xadj[cc],
cc xx bb xx adj[a] »* adj[aa] **xb*x Cx*x cC %% C*x* CcC»xbbxxaa},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b, —-c+Cc*xcCcxxcC,
cc xx bb xx adj[a] »x adj[aa] *x b *x Cxx CC x* C % CC »x bb xx aa},
{-adj[c] **adj[b] **x adj [u] ** adj[a] »* adj[aa] »xb xx C,
-ccxxc+adj[c] **xadj[cc],
cc xx bb xx adj[a] »x adj[aa] *x b *x Cxx CC*x*x C ** CC »x bb xx aa},
{-adj[c] **adj[b] **x adj [u] ** adj[a] ** adj[aa] **x b % C x* CC %%
bb xx adj[a] ** adj[aa] **b, —c+Cc**xcC**xC, cC*xbb xxaa},
{-adj[c] **» adj[b] ** adj [u] ** adj[a] »* adj[aa] **x b xx Cxx cC xx bb xx adj[a] »*
adj[aa] **b*xc, —ccxxc+adj[c] **xadj[cc], ccxxbbxxaa}, {-1, —-ccxxC+
adj[c] *»*adj[cc], cc*x bb xx adj[a] ** adj[aa] ** b x*x C *x cC *x bb xx aa},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] +
adj[u] »*aa**a*xbxxCcxxccxxcxxadj[c], adj[cc] x* cc xx bb xx aa},
{-adj[c] **adj[b] **adj[u], aa*x*x a-adj[a] »*~ adj[aa],
bxxc*xccxxcCx*xxadj[c] xxadj[cc] x* cC x*x bb xx aa},
{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »* adj[cc] *x cC xx bb xx aa},
{-adj[c] **adj[b] **x adj[u] ** adj[a] »*x adj[aa] »x b,
-C+CxxCC*x%C, adj[c] **xadj[cc] **x cCc *x bb xx aa},
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{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxC,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc] »* cc xx bb xx aa},
{adj[c] ** adj[b] »* adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], cc xx bb xx aa},
{-cc, —cxxccxxbbxxaaxxa+cxxadj[c] *»adj[cc] *xxadj[c] **
adj[b] »x adj[a] ** adj[aa] *x U, b x*x C xx cC *x bb xx aa},
{adj[c] ** adj [b] ** adj[u] **x adj[a] ** adj[aa] »x b,
-cxxCcC*xxbbxxaaxxa+cxxadj[c] *xadj[cc] xxadj[c] *=*
adj[b] *x adj[a] ** adj[aa] ** U, b x*x C xx cC *x bb xx aa},
{-cc*xCcxxccxxbb, aaxxa-adj[a] xxadj[aa], bx*xC*xccxxbbxxaa},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b x* c ** cC »x bb,
aaxxa-adj[a] **xadj[aa]l, bxxcxxcc*xbb=xxaa}, {cc, —-c+CcxxcC**xcC,
adj[c] *xadj[b] *x adj[a] »x adj[@aa] **x U*xx b x%x C xx cC *x bb xx aa},
{ccxxcCc, —ccxxc+adj[c] *xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] **U*xxb xx C xx cC *x bb x% aa},
{-adj[c] **» adj[b], -adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] +
adj[u] **aa*x*a*xb*xcCcxxccx*xcxxadj[c],
adj[b] *x adj[a] **adj[aa] ** Ux*x b x% C **x cC »xx bb xx aa},
{adj[c] ** adj [b] »*x adj[a] ** adj [aa] »* adj [bb], c *x cc - adj[cc] »*adj[c],
adj[b] »x adj[a] ** adj[aa] ** Ux%x b xx C **x cC xx bb xx aa},
{-adj[c] ** c*x cc xxadj[b] ** adj[a] »*x adj[aa] »*x adj [bb], c ** cc -
adj[cc] *xadj[c], adj[b] *x» adj[a] ** adj[aa] **xU*xxb x%x C xx cC *x bb x% aa},
{adj[c] ** adj [b] *» adj[u], aa*x*a-adj[a] **adj[aa], bx* Cx%x CcC %%
cxxadj[c] xxadj[b] **xadj[a] *x adj[aa] **U*xxb *xx Cxx cC xx bb xx aa},
{1, ccxxc-adj[c] **xadj[cc], adj[c] ** adj[b] *x adj[a] »* adj[aa] **
Uxx b x%xCx%xcC*xbbxxaa}, {adj[c] »*xadj[b] x* adj[u] **
adj[a] »x adj[aa] **xb*xc, ccxxc-adj[c] *x*adj[cc],
adj[c] »*adj[b] *»adj[a] ** adj[a@aa] **Uxxb *x Cc x*x cC *x bb xx aa}, {-adj[c],
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-adj[cc] **xadj[c] **x adj[b] *x adj[a] ** adj[aa] + adj[cc] ** adj[c] »*x adj[b] ==

adj[a] »*x adj[aa] *x adj[a] »* adj[aa] ** adj [bb] **x adj [cc] »* adj[c] ==
adj[cc] **adj[c] *x adj[b] »x adj[a] **x adj[aa], Uxxb x%x C x* cC »x bb xx aa},
{adj[c] **x adj[cc] *xadj[c] »*adj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a]
adj[aa] **u*xxbxx cxxccxxbbxxaa}, {-adj[c], c*xcc-adj[cc] x*xadj[c],
adj[b] »x adj[a] **x adj[aa] **x adj [bb] **x adj[cc] **x adj[c] ** adj[cc] *=*
adj[c] »*xadj[b] **adj[a] *» adj[aa] **Uu*xxb xx Cxx cc xx bb xxaa},
{adj[c] ** c *x cc xx adj [b] ** adj [a] »* adj [aa] ** adj [bb],
-adj[cc] +adj[cc] »xadj[c] **adj[cc],
adj[c] »*adj[b] *» adj[a] ** adj[@aa] **Uxxb *x C x*x cC xx bb xx aa},
{1, -adj[c] +adj[c] **»adj[cc] **adj[c], adj[b] **x adj[a] »* adj[aa] *=*
adj[bb] *x c ** cc xx adj[b] *x adj[a] ** adj[aa] ** U *xx b *x C*x cC xx bb xx aa},
{adj[c], cxxcc-adj[cc] »xadj[c], adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*
cxx cCxxadj[b] *xadj[a] »* adj[aa] **Uxxb xx Cx%xcc*xxbbxxaa}, {-1,

* %

ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »» adj[aa] **xb *x c *xx cc xx bb xx aa},

{-1, —cc+ccxxCc*x*xCC, bbxxadj[a] xx adj[aa] *x b xx C xx cC *x bb xx aa},
{cc*xbb, —aa+aax+xax*xaa, 1},

{-adj[c] **» adj[b] **x adj[a] ** adj [aa] ** adj [bb] *x adj[cc] ** cc »x bb,
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-aa+aa*xaxxaa, 1}, {ccxxbb, —aaxxa+adj[a] *+adj[aa], aa},
{-adj[c] **x adj[b] **x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** cc »x bb,
-aax*xa+adj[a] *xadj[aa], aa}, {cCc, —~-CxxcCxxbbxxaaxxa+
cxxadj[c] *xadj[cc] »x adj[c] ** adj [b] **x adj[a] »% adj[aa] **xu, aa},
{-adj[c] ** adj[b] ** adj [u] ** adj[a] »* adj[aa] *x*xb, —-cxxccxxbbxxaaxxa+
cxxadj[c] *xadj[cc] »xadj[c] »x adj[b] *x adj[a] »x adj[aa] **xu, aa},
{cc*xc*xccxxbb, aaxxa-adj[a] *xadj[aa], aa},
{-adj[c] **» adj[b] ** adj[u] ** adj[a] »* adj[aa] ** b *x c *x cc »x bb,
aaxxa-adj[a] *+adj[aa], aa},
{-cc, —-c+Cc*xcCc*xC, adj[c] **x adj[b] »x adj[a] *x adj[aa] *x ux*aa}, {-CCx*C,
-ccxxc+adj[c] *xadj[cc], adj[c] ** adj[b] *x adj[a] »* adj[aa] **x u xx aa},
{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] + adj[u] *=*
aaxxaxxbxxCcxxccxxCcxxadj[c], adj[b] **xadj[a] »x adj[aa] ** u *=x aa},
{-adj[c] **x adj[b] **x adj[a] ** adj [aa] ** adj[bb], c*x cc-adj[cc] **adj[c],
adj[b] **x adj[a] ** adj[aa] ** u x* aa},
{adj[c] ** c *x cc xx adj [b] ** adj [a] »x adj[aa] ** adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] *x adj[a] ** adj [aa] ** u xx aa},
{-adj[c] **» adj[b] ** adj[u], aa**a-adj[a] »* adj[aa],
b*xcxxccxxcxxadj[c] »xadj[b] *xadj[a] **x adj[aa] ** u x* aa},
{-1, cc*xc-adj[c] »xadj[cc], adj[c] *x adj[b] »*x adj[a] ** adj [aa] »* U xx aa},
{-adj[c] **adj[b] **x adj [u] ** adj[a] »* adj[aa] »xb xx C,
ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »* adj[aa] **u xx aa},
{adj[c] ** adj [b] **x adj[u] **x adj[a] ** adj[aa] »x b,
-C+Cx*xCC*x%C, CC*xbbxxadj[a] xx adj [aa] »x aa},
{1, ~cc*xc+adj[c] »xadj[cc], cc*xbb xxadj[a] xx adj [aa] »+ aa},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b xx C,
-ccxxc+adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aa] »x aa},
{-adj[c] **adj[b], -adj[a] ** adj [aa] ** adj [bb] ** adj[cc] ** adj [c] +
adj[u] **aa*x*a*xbxxcxxccxxcxxadj[c],
adj[cc] ** cc xx bb xx adj[a] ** adj [aa] ** aa},
{adj[c] ** adj[b] ** adj[u], aa*x* a-adj[a] »x adj [aa],
bxxc*xccxxcCxxadj[c] »xadj[cc] »x*x cC x*x bb xx adj[a] »x adj [aa] ** aa},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] **b x*xC, cC**C -
adj[c] »xadj[cc], adj[c] **x adj[cc] x* cCc *x bb xx adj[a] ** adj [aa] »x aa},
{adj[c] **x adj[b] ** adj [u] **x adj[a] ** adj[aa] **b, —Cc+C*x*xCcCxxC,
adj[c] **adj[cc] *x cc xx bb xx adj[a] »* adj [aa] ** aa},
{adj[c] ** adj [b] ** adj[u] **x adj[a] ** adj[aa] **bxxCc, —cC*xC +
adj[c] »xadj[cc], adj[c] **x adj[cc] »* cCc *x bb xx adj[a] ** adj [aa] »x aa},
{-adj[c] **adj[b] **x adj[a] ** adj [aa] ** adj [bb],
-adj[cc] +adj[cc] **xadj[c] *xadj[cc], cc »x bb xx adj[a] *x adj[aa] =% aa},
{adj[c], -adj[cc] »*x adj[c] ** adj [b] *» adj[a] »* adj[aa] + adj[cc] »=*
adj[c] »xadj[b] **x adj[a] »x adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »*
adj[cc] **adj[c] **»adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj[aa], u*xaa},
{-adj[c] **» adj[cc] **adj[c] **adj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »*x adj[cc] **
adj[c] »*x adj[b] ** adj[a] ** adj[aa] **uxxaa},
{adj[c], cx*xcc-adj[cc] »xadj[c], adj[b] ** adj[a] »* adj[aa] ** adj [bb] »=*
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adj[cc] *xadj[c] **xadj[cc] ** adj[c] **x adj[b] »*x adj[a] ** adj [aa] »* u xx aa},
{-adj[c] **x c xx cc xx adj [b] *x adj[a] »* adj[aa] ** adj [bb], -adj[cc] +

adj[cc] **xadj[c] »xadj[cc], adj[c] »*adj[b] *x adj[a] »x* adj [aa] ** u xx aa},
{-1, -adj[c] +adj[c] **adj[cc] **»adj[c], adj[b] »*x adj[a] ** adj[aa] **

adj[bb] *x c *x cc xx adj[b] »x adj[a] ** adj[aa] »* U xx aa},
{-adj[c], c*xcc-adj[cc] **xadj[c], adj[b] »x adj[a] »*x adj[aa] *=*

adj [bb] *x c *x cc *x adj[b] **x adj[a] ** adj[aa] ** u x* aa},
{1, ccxxc-adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aa] ** aa},
{1, -cc+ccxxCcxxcc, bbxxadj[a] »x adj[aa] **aa}},

{{-adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], adj[b] *xadj[a]},
{-axxbxxadj[v] *x cxxcc*xadj[b] »xadj[a], a*x*xaa-adj[aa] »+xadj[a], 1},
{axxbxxadj[v], -adj[cc] **xadj[c] »x adj[b] **x adj[a] ** adj[aa] + adj[cc] *=*

adj[c] »*xadj[b] **x adj[a] »x adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »*
adj[cc] *xadj[c] **adj[cc] »*adj[c] *x adj[b] ** adj[a] »*x adj[aa], adj[a]l},
{-axxbxxadj[v], cxxcc-adj[cc] *»adj[c], adj[b] »x adj[a] ** adj[aa] »=*
adj[al}, {a**bxxadj[v] *x cxx cc xxadj[b] »x adj[a] »* adj[aa] »x adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj [aa] »x adj[a]l},
{-a*x*bxxadj[v] **xadj[cc] **x adj[c] »*xadj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »=*
adj[cc] *xadj[c] *x adj[b] »*x adj[a] ** adj[aa] »x adj[al}, {a*xbxxadj[V],
cxxcc-adj[cc] »xadj[c], adj[b] *x adj[a] »* adj [aa] »* adj [bb] »*
adj[cc] *xadj[c] **xadj[cc] ** adj[c] *» adj [b] »*x adj[a] ** adj[aa] »*x adj[a]l},
{-axxbxxadj[v] *x cxxccxxadj[b] »x adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] **adj[c] *+adj[cc],
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj[a]},
{-a*xbxxadj[v] *x cxxcc*xadj[b] »x adj[a] ** adj[aa] »* adj [bb] **
cxxccxxadj[b], -adj[a] +adj[a] ** adj[aa] »x adj[a]l, 1},
{-ax*b, cxxccxxbbxxaaxxa-adj[v] x*xadj[cc] »xxadj[c] »*
adj[b] *x adj[a] ** adj[aa] »*x adj[a] ** a, aa},
{axxbxxcxxccxxbb, aaxxa-adj[a] *xadj[aa], aa},
{-a*xbxxadj[v] »xadj[cc] *xadj[c] »*xadj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a], a x* aa},
{axxbxxadj[v], c*xcc-adj[cc] *xadj[c], adj[b] *» adj[a] ** a x* aa},
{a*x*bx*xxCcxxccxxbb, —aa+aaxxaxxaa, 1},
{a*xbxxc*xccxxbb, —aaxxa+adj[a] »xadj[aa], aa},
{adj[aa], adj[a] ** adj[aa] =% adj [bb] »* adj[cc] ** adj[c] -
adj[a] **ax*xaa*xaxxbxxCxxcc**xVv, adj[b] *xadj[a]l},
{-a*xbxxadj[v] *xxcxxccxxadj[b], adj[a] »x adj[aa] »x adj [bb] %=
adj[cc] *xadj[c] -adj[a] **ax*xaax*xa*xb*x*x Cx*xCCx*xV,
adj[b] *xadj[al}, {adj[aa] ** adj[a] ** adj[aa] =% adj [bb],
cxxcc-adj[cc] *xxadj[c], adj[b] *x*adj[a]l},
{-ax*bxxadj[v] *x Ccxx ccx*adj[b] »xadj[a] *x adj[aa] *x adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] **xadj[a]l},
{adj[aa] *x adj[a] *xa, aa**xa-adj[a] **adj[aa],
b*xcxxccxxVvxxadj[b] xxadj[al}, {-a*xbxxCxxccx**bb,
aaxxa-adj[a] *xadj[aa], bxxCcx*xcc*xxV*xxadj[b] xxadj[a]l},
{-axxbxxadj[v] *x cxxccxxadj[b] »xxadj[a] **a,
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aaxxa-adj[a] **xadj[aa]l, bxxcxxcc**xVxxadj[b] »xadj[a]l},
{axxadj[a] *xadj[aa] *xb x*x C*x CCx*x Cx*x CcC*xbb,
aaxxa-adj[a] *xadj[aa], bxxCcx*xcc**xV*xxadj[b] xxadj[a]l},
{adj[aa] *»adj[a], —a+ax**xaa*xa, bxxcxxccx*xVvxxadj[b] »xxadj[a]l},
{-axxbxxadj[v] *x*cxxccxxadj[b] xxadj[a], —-a+a*xaaxxa,
b*xcxxccxxVvxxadj[b] xxadj[a]}, {adj[aa] »xadj[a] = a,
-aaxxa+adj[a] *xxadj[aa], bxxcxxcc*xxV*xadj[b] »xadj[a]l},
{-a*xbxxadj[v] ** cxxccxxadj[b] »xadj[a] **a,
-aaxxa+adj[a] *xadj[aa], bxxcxxcc*xVv*xadj[b] »xadj[a]l},
{axxb, cxxccxxbbxxaaxra-adj[v] *»adj[cc] xxadj[c] »x adj[b] »=
adj[a] »x adj[aa] *»adj[a] *xa, bxxCcx*xcC*xVxxadj[b] »xxadj[a]l},
{axxbxxadj[v] *x adj[cc] **adj[c] »*xadj[b],
-adj[a] +adj[a] *xadj[aa] »xadj[a], ax*xbx*xCc*xCcCxxVxxadj[b] *xxadj[a]},
{-ax*b=xxadj[v], c*xcc-adj[cc] x*adj[c],
adj[b] *xadj[a] **a*xbxx Ccxxcc*x*V*xadj[b] »xxadj[al},
{-a, —aa*x*axxb*xCx*xCC+aa**a*x b %% Cx*% CCx*% C*x%x CC x% bb »*
aa*xaxxaaxxaxxbxxCcxxcc, vsxadj[b] x+xadj[a]l},
{a, aaxxa-adj[a] *»adj[aa]l, bx*x C*x* CC** Cxx CC % bb xx aa »x
axxaaxxa*xxbxxCxxccxxvxxadj[b] xxadj[a]},
{a*xadj[a] *»adj[aa] *xxb xxCc**x CCxxCxxcC*xbb, aaxxa-adj[a] xxadj[aa],
aaxxaxxbxxcxxccxxvxxadj[b] xxadj[a]l},
{axxadj[a] *»adj[aa] *xb xx Cc*x cCxxCx*xCcC*xbb,
-aa+aa**a*xaa, a*xbxxCxxCcC*xxVaxrxadj[b] »xxadj[a]l},
{a*xxadj[a] *xadj[aa] **b x*x C**x CCx*x Cx%x CcC*xbb,
-aaxxa+adj[a] *xxadj[aa], aa*x*a*xbxxCcxxccx*xVvxxadj[b] »xxadj[a]l},
{axxadj[a] *xadj[aa] *xb*xxc, cc*xc-adj[c] »*xadj[cc],
ccxx bb xxadj[a] »x adj[aa] *xbxx Ccxxcc*x* Vv xxadj[b] »xadj[al},
{a*xadj[a] **adj[aa] *x*xb, —c+Cx*xCcC*xxC,
ccxx bb xxadj[a] »x adj[aa] **xbxx cxxcc*x*x Vv *xadj[b] »xadj[a]l},
{ax*xadj[a] *xadj[aa] **xb*xxCc, —ccxxc+adj[c] x*adj[cc],
ccxx bb xx adj[a] »x adj[aa] *xbxx Ccxxcc*x* Vv *xadj[b] »xadj[al},
{1, -a+ax*xaa*xa, bxxcxxccxxbbxrxadj[a] xxadj[aa] *xbxxcC xx
ccxxVxxadj[b] *xadj[al}, {a, ~aa**a+adj[a] »xadj[aa]l,
b*xcxxccxxbbxxadj[a] xxadj[aa] **xbxx Ccxxcc*x*Vv*xadj[b] xxadj[al},
{-1, ax*xaa-adj[aa] **adj[a], a*x*b*xCcxxccxxvxxadj[b] *xadj[a]}, {-1,
-adj[aa] +adj[aa] **x adj[a] **x adj[aa], adj [bb] ** c xx cc *x adj [b] »*x adj[al}},
{{-ccxxbb, aa*xxa-adj[a] *»adj[aa]l, bxxcC},
{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] *xb xxC,
ccxxc-adj[c] *xadj[cc]l, 1}, {adj[c] ** adj[b] ** adj[u] **x adj[a] ** adj [aa] **
bxxcxxccxxbbxxadj[a] xxadj[aa] **bxxc, ccx*xc-adj[c] **xadj[cc], 1},
{-adj[c] *» adj[b] **adj[u], —aax*axxbxxC**xcCC+
aa*xaxxbxxCcxxCcCxxCxxCcCxxbbxxaaxxaxrxaaxraxxbxxcxxcc, c},
{-adj[c] ** adj[b] ** adj[u], aa*xa-adj[a] »xadj[aa]l, bxxc*xcCcxxcC},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b ** C ** CC x* C xx cC *x bb,
aaxxa-adj[a] **adj[aa], bxxcxxcc*x*xcC},
{adj[c] *x adj [b] **xadj[u], aa*x*a-adj[a] *+ adj[aa],

bxxc*xccrxC*xxCcCxxbbxxaasrxaxraa*xrxaxxbrxcxrxccxrxc},
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{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] *x b % C ** CC x%x C xx cC *x bb,
aaxxa-adj[a] *xadj[aa], aa*x*xa*x*xb*xCcxxccxxcC},
{adj[c] **x adj[b] ** adj[u] ** adj[a] ** adj[@aa] ** b x* C ** CC **x C ** CC *x bb,
-aa+aa*xax+aa, a*xbxxCxxCCx*xC},
{adj[c] ** adj [b] **x adj[u] ** adj[a] ** adj[aa] ** b ** C ** CC x*x C xx cC *x bb,
-aaxxa+adj[a] *xadj[aa]l, aax*axxbxxCcxxccxxcC},
{adj[c] ** adj [b] ** adj [u] **x adj[a] ** adj[aa] ** b xx C,
ccxxc-adj[c] **xadj[cc], ccxxbbxxadj[a] »x adj[aa] **xbxxCcxxccxxcC},
{adj[c] ** adj [b] **x adj[u] ** adj[a] ** adj[aa] *xxb, —~c+Cc**xcC*xxC,
ccxx bb xx adj[a] ** adj[aa] **xbxxCc*xcCc*xC},
{adj[c] ** adj [b] ** adj [u] **x adj[a] ** adj[aa] **x b x* C,
-ccxxc+adj[c] **xadj[cc], ccxxbb xxadj[a] »xadj[aa] **xb*xcxxccxxcC},
{adj[c] ** adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b x% C **
cc xxbb xx adj[a] *xadj[aa] *xb, —~-c+cxxccxxcC, 1},
{adj[c] ** adj [b] ** adj[u] ** adj[a] ** adj[aa] ** b % C ** CC »% bb *xx
adj[a] »x adj[aa] **xb*xc, —cc*xxc+adj[c] *xadj[cc], 1},
{1, —cc*xc+adj[c] »*adj[cc], cc *xbb xxadj[a] **xadj[aa] *xb xxC},
{-adj[c] **»adj[b], -adj[a] ** adj[aa] x* adj [bb] »x adj[cc] ** adj [c] +
adj[u] »*aa**a*xbxxcxxccxxc*xadj[c], adj[cc]},
{adj[c] ** adj[b] *x adj[u], aa*x*a-adj[a] *xadj[aa],
bxxc*xccxxcx*xxadj[c] »xadj[cc]},
{adj[c] ** adj [b] ** adj [u] **x adj[a] ** adj[aa] *x b xx C,
ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},
{adj[c] ** adj [b] **x adj[u] *x adj[a] **x adj[aa] *xxb, —c+Cc**xCcC*xxC,
adj[c] **adj[cc]}, {adj[c] **adj[b] *x adj[u] »*x adj[a] ** adj[aa] **b xxC,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc]},
{-adj[c] »*x adj[b] ** adj[a] ** adj[aa] =% adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc], 1}, {cC, —Cx*CcCxxbbxxaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] »*x adj[b] *x adj[a] »* adj[aa] **u, b*xxcC},
{-adj[c] ** adj[b] ** adj [u] ** adj[a] »* adj[aa] **xb, —cxxccxxbbxxaaxxa+
cxxadj[c] »xadj[cc] »xadj[c] »*x adj[b] **x adj[a] »x adj[aa] **xu, b*xxcC},
{ccxxc*xccxxbb, aaxxa-adj[a] *xadj[aa]l, bxxcC},
{-adj[c] **x adj[b] ** adj[u] ** adj[a] ** adj[aa] ** b *x c *x cc xx bb,
aaxxa-adj[a] **xadj[aa]l, bxxc},
{-cc, —c+Cc*xcCc*xC, adj[c] **x adj[b] »* adj[a] *x adj[aa] **»u*xxb xxC},
{-ccxxc, —ccxxc+adj[c] *xadj[cc],
adj[c] »*xadj[b] ** adj[a] »» adj[aa] **xu*xxbxxcC},
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{adj[c] **adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] + adj[u] *=*

aax*xaxxbxxcxxccxxcxxadj[c], adj[b] »xadj[a] *» adj[aa] **xuxxb xxcC},

{-adj[c] **» adj[b] ** adj[a] ** adj [aa] ** adj [bb], c *x cc -adj[cc] **adj[c],
adj[b] *x adj[a] ** adj[aa] **u*xxb*xxcC},

{adj[c] ** c *x cCc xx adj[b] ** adj [a] »x adj[aa] ** adj [bb],
cxxcc-adj[cc] *»adj[c], adj[b] *x adj[a] **adj[aa] **uxxb xxcC},

{-adj[c] **» adj[b] ** adj[u], aa**a-adj[a] »* adj[aa],
b*xcxxccxxCcxxadj[c] »xadj[b] xxadj[a] **xadj[aa] **ux*xxb=*xxc}, {-1,
ccxxc-adj[c] *xadj[cc], adj[c] **x adj[b] ** adj[a] ** adj[aa] **uxxbxxcC},

{-adj[c] ** adj[b] ** adj [u] **x adj[a] »*x adj[aa] **xbxxC,
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ccxxc-adj[c] **xadj[cc], adj[c] »*x adj[b] *xadj[a] *» adj[aa] **xu*xbxxcC},
{adj[c], -adj[cc] »*x adj[c] ** adj[b] »*x adj[a] ** adj[aa] + adj[cc] **x adj[c] *=*
adj[b] »x adj[a] »*x adj[aa] **x adj[a] ** adj[aa] ** adj [bb] ** adj[cc] *=*
adj[c] **xadj[cc] *x adj[c] »*x adj[b] **adj[a] ** adj[aa], uxxbxxcC},
{-adj[c] **» adj[cc] **adj[c] »» adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] **x adj[c] »x adj[b] %=
adj[a] »xadj[aa] **xuxxbxxc}, {adj[c], c**cc-adj[cc] **xadj[c],
adj[b] **x adj[a] ** adj[aa] »* adj [bb] »x adj[cc] ** adj[c] »=*
adj[cc] *xadj[c] **x adj[b] »x adj[a] ** adj[aa] **x uxxb xxC},
{-adj[c] ** c*x cc xxadj[b] ** adj[a] »*x adj [aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] ** adj[cc],
adj[c] »*x adj[b] **adj[a] »» adj[aa] **xu*xxbxxcC},
{-1, -adj[c] +adj[c] *xadj[cc] *xadj[c], adj[b] »*x adj[a] ** adj[aa] *=*
adj [bb] *x c ** cc xx adj[b] ** adj[a] **x adj[aa] **u*xxbxxcC},
{-adj[c], c*xcc-adj[cc] *xadj[c], adj[b] »*» adj[a] »*x adj[aa] *=*
adj[bb] *x c **x cc xx adj[b] ** adj[a] ** adj[aa] **u*xxb *xxcC},
{1, ccx*xc-adj[c] **xadj[cc], cc*xbbxxadj[a] *x*xadj[aa] **xb xxcC},
{1, ~cc+ccxxCcxxcc, bbxxadj[a] »xadj[aa] *xbxxc}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}
(i) <=> (vi)

(i) => (vi)

n-]= assumptions = {-a+axxaaxxa, —aa+aaxxax**xaa,
-axxaa+adj[aa] *xadj[a], -aa**a+adj[a] »xadj[aa]l,
-~C+C**CC**xC, —CC+CC*x*C*%xCC, —C*xCC+adj[cc] *xadj[c],
-ccxxc+adj[c] *xadj[cc], —a*x*xbxxc+asxxbrxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccxxbbxxaaxxa*xbxxcxxccxxbbxxaa,
-—a**bxxcxxccxxbbxxaa+adj[aa] xx adj[bb] »xadj[cc] »*
adj[c] **xadj[b] **adj[a], —~-ccxxbbxxaaxxaxxbxxc+
adj[c] »x adj[b] ** adj[a] ** adj [aa] ** adj [bb] »% adj[cc],
-adj[a] +adj[a] ** adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], aa*x*xa-adj[a] *+adj[aa],
-adj[c] +adj[c] **adj[cc] »xadj[c], -—adj[cc] +adj[cc] =+ adj[c] **adj[cc],
cxxcc-adj[cc] *»adj[c], ccxxc-adj[c] **adj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »=*
adj[aa] ** adj[bb] ** adj[cc] **x adj[c] »*x adj[b] *x adj[a],
-adj[aa] ** adj [bb] *x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] ** adj[c] *=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb xx Cc** cC »x bb xx aa -
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj[b] *x adj[a], cC *x bb xx aa »*
axxbxxc-adj[c] »xadj[b] *xadj[a] »x adj[aa] »* adj [bb] »* adj[cc]};
certificate = {{{-c**ccxxbb, aax*a-adj[a] **xadj[aa]l, 1},
{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[CC] ** CC %% C % CC %*
bb, aax*xa-adj[a] *xadj[aa], 1}, {c**cCcxxbb, aaxxa-adj[a] »xadj[aa], 1},
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{-c*xadj[c] »xadj[b] *xadj[a] *» adj[aa] ** adj [bb] »* adj [cc] ** cc xx bb,
aaxxa-adj[a] **xadj[aa], 1}, {cxxcc*xbb, aaxxa-adj[a] **adj[aa],
Qax*axxb*x C** CC*x Cx*x CC*xxbb*xxaaxxa},

{c*xcc*xbb, —aa+aa*xaxxaa, a*xxbxxCc*rxccrrxCcrxxcc*xbbxrrxaax+a}l,

{cx*xcc*xbb, —aa**a+adj[a] *xadj[aa]l,
aa**a**b**c**cc**c**cc**bb**aa**a},

{cx*xccxxbb, aaxxa-adj[a] *xadj[aa], bxxC**xCcC**C*xCcCxxbbxxaaxxa},

{-Cc, —cCxxbb*xaaxxaxxbxxc+adj[c] xxadj[b] *xxadj[a] »=

adj[aa] ** adj [bb] »*x adj[cc], cC*x Cxx cC xx bb *x aa xx a},

{-c*xccxxbb, aaxxa-adj[a] *»adj[aa]l, bx*xC*x*CC*x CxxCC*xbbxxaaxxa},

{cxxadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »x adj[aa]l},

{c*xadj[c] »» adj[b] ** adj[a] =« adj[aa] »* adj [bb] »+ adj [cc],
-CC+CC**xCx*xCC, bbxxadj[a] **adj[aa]},

{c*xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc],
-ccxxc+adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aal},

{c, —ccxxbbxxaa+ccxxbbxxaaxxa*xbxxcxxccxxbbxxaa, a},

{c, —ccxxbbxxaaxxaxxbx*xxc+

adj[c] »*xadj[b] ** adj[a] *» adj[aa] ** adj [bb] *x adj[cc], cc *xbbxxaaxxa}},
{{1, -adj[a] +adj[a] »x adj[aa] **adj[a], a*xbxx cxxcc},

{adj[a], a*xaa-adj[aa] *x*xadj[a], a**bxxc*xxcc},

{adj[a] ** adj[aa] ** adj[bb], c**cc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*xbxxcxxcc}, {-adj[a]l, —a**xb*xcxxccxxbbxxaa+

adj[aa] **x adj[bb] »x adj[cc] ** adj[c] *» adj[b] xxadj[a], a*x*xb x*xc*xcc},

{-adj[a] »* adj[aa] ** adj [bb], c *x*x cc - adj[cc] *xadj[c],
adj[b] *xadj[a] **a*xbxx cxxcc},

{-adj[a] ** axxbxxcxxcc*xbb, aaxxa-adj[a] *xadj[aa], bxxcxxcc},

{adj[a] **a*xbxxc, —cCxxbbxxaaxxaxxbxxc+

adj[c] »x adj[b] ** adj[a] »* adj [aa] ** adj [bb] »% adj[cc], cc},
{-adj[a] **axxbxxCc, —~cCxxbbxxaa**xa*xbxxc+
adj[c] »*xadj[b] ** adj[a] »* adj [aa] ** adj [bb] »x adj[cc], cc},
{adj[a] ** a*x*bxxCc*xccxxbb, aaxxa-adj[a] *x*xadj[aa], b*xCcx*xcc},
{-adj[a], —ax*bxxc+axxbxxcxxccxxbbxxaaxxaxxbxxc, cc}},
{{1, —-c+c**xccxxc, adj[c] »*x adj[b] ** adj[a] »x adj[aal},

{c, —ccxxc+adj[c] *xadj[cc], adj[c] *x adj [b] *x adj[a] **x adj[aa]l},

{-c*xccxxbb, aa*xxa-adj[a] *xadj[aa],
bx*xcxxadj[c] »xxadj[b] *x adj[a] »x adj[aal},

{c, —ccxxbbxxaaxxaxxbxxc+adj[c] xxadj[b] *xadj[a] »x adj[aa] *=*

adj[bb] *x adj[cc], adj[c] *x adj [b] ** adj[a] ** adj[aa]}, {C ** cC xx bb,
aax*xa-adj[a] **xadj[aa]l, bxxcxxadj[c] **adj[b] »xadj[a] ** adj[aa]l},

{c**xadj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj[aa]},

{-cx*adj[c] *»adj[b] *xadj[a], —a*xbxxCxxcCxxbbxxaa+

adj[aa] ** adj[bb] »x adj[cc] ** adj[c] **» adj [b] »*x adj[a], adj[aa]l},
{c*xadj[c] **xadj[b] »*adj[a]l, —a**xb*xCcxxccxxbbx*xaa+

adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj[b] *x adj[a], adj[aa]l},
{-c*xadj[c] »xadj[b] *x adj[a] *x adj[aa] =% adj [bb],
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cxxcc-adj[cc] *xadj[c], adj[b] »x adj[a] ** adj[aa]l},
{-c, —adj[c] »xadj[b] **adj[a] +adj[c] »*x adj[b] »*x adj[a] ** adj[aa] **
adj[bb] *x adj[cc] *x adj[c] ** adj [b] *xadj[a], adj[aal}}};

n-= CheckCertificates[certificate, cond6, assumptions]

ouf-]- {True, True, True}

(vi) => (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa*xa*xaa, -a**aa+adj[aa] »xadj[a],
-aaxxa+adj[a] *xadj[aal, —~-C+C**CC*xC, —CC+ CC %% C %% CC,
-cxxcc+adjfcc] *x»adj[c], —cc*xc+adj[c] »xadj[cc], —-c*xcCxxbb*xaaxxa+
Cx*CCxxbbxxaaxxaxrxaaxrarxxbxxCxxCCx*CxxCCxxbbxxaaxxa,
adj[a] **x adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** V -
adj[a] **a**xaa*xa*xbxxCxxCC, —~C*xCCxxbb*xxaaxrxaxxu+
cxxadj[c] »xadj[cc] *x adj[c] »*x adj[b] ** adj[a] »* adj[aa],

-adj[a] +adj[a] ** adj[aa] »x adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],

a*x*xaa-adj[aa] »xadj[a], aa**a-adj[a] »*xadj[aa],

-adj[c] +adj[c] **adj[cc] »xadj[c], -—adj[cc] +adj[cc] =+ adj[c] **adj[cc],

cxxcc-adj[cc] *xadj[c], ccx*xc-adj[c] **adj[cc],

-adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] + adj[a] ** adj [aa] ** adj [bb] %%
adj[cc] *xadj[c] **adj[cc] **adj[c] »*x adj[b] ** adj[a] »*x adj[aa] »*x adj[a] *=*
adj[aa] ** adj [bb] »x adj[cc] **xadj[c], adj[V] ** Cx*cC*xbbxxaa*xa -

adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
-adj[u] ** adj[a] »*x adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] +
aaxxaxxbxxCcxxcCxxCxxadj[c]};
certificate = {{{a**bxxc*xccxxbb, aax*a-adj[a] *»adj[aa]l, bxxc},
{-a*xbxxcxxadj[c] xxadj[b] »» adj[a] »*x adj[aa] »x adj [bb],
-adj[cc] +adj[cc] **xadj[c] **xadj[cc], 1},
{axxbxxcxxccxxbbxxadj[a] *xadj[aa] *xbxxcxxadj[c] »*xadj[b] **
adj[a] »*x adj[aa] *x adj[bb], -adj[cc] +adj[cc] **adj[c] **xadj[cc], 1},
{-ax*bxxcxxadj[c] xxadj[b] »xadj[a] ** adj[aa] *x adj [bb],
cxxcc-adj[cc] *»adj[c], adj[cc]l},
{a**xadj[u] *x adj[a] »*x adj[aa] ** adj [bb] x* c xx cc *x adj [b] »=*
adj[a] »*x adj[aa] *x adj[bb], cxx cc -adj[cc] »xadj[c], adj[cc]},
{axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxcxxadj[c] x*xadj[b] **
adj[a] »x adj[aa] *x adj[bb], c *x cc -adj[cc] »*xadj[c], adj[cc]},
{-a*xbxxCcxxccxxbbxxadj[u] xxadj[a] **x adj[aa] x* adj [bb] ** c x*x cC %
adj[b] »x adj[a] **x adj[aa] *x adj [bb], c *x cc -adj[cc] *xadj[c], adj[cc]},
{ax*xadj[u], -—adj[a] »*x adj[aa] ** adj [bb] **x adj[cc] »*x adj[c] +
adj[a] »* adj[aa] ** adj[bb] *x adj[cc] *x» adj[c] »* adj[cc] *x adj[c] »=
adj[b] »x adj[a] ** adj[aa] »*x adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] *xadj[c], adj[cc]l}, {-ax*b xxC*x*xcc*xbbxxadj[u],

-adj[a] ** adj[aa] ** adj [bb] *x adj[cc] »*x adj[c] + adj[a] ** adj[aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »x adj[a] »*
adj[aa] ** adj[a] *x adj[aa] ** adj [bb] »x adj[cc] ** adj[c], adj[cc]},

{-ax**adj[u] *xadj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
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adj[cc] *xadj[c] *»adj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »x adj[cc] **x adj[c] »x adj[cc]},
{a*xbxxCxxcCcxxbbxxadj[u] »xadj[a] **x adj[aa] ** adj [bb] ** adj[cc] *=*
adj[c] »*xadj[cc] *xadj[c] »*xadj[b], —adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »x adj[cc]},
{-a*xadj[u] »x adj[a] ** adj [aa] »x adj [bb],
-adj[cc] +adj[cc] »*xadj[c] =+ adj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] **x adj[c] »* adj[cc]},
{a*xxb*xxCc*xccxxbbxxadj[u] »xadj[a] »x adj[aa] »x adj[bb],
-adj[cc] +adj[cc] **xadj[c] »*xadj[cc],
adj[c] **x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] »*x adj[c] »* adj[cc]},
{a**xadj[u] *x adj[a] »*x adj[aa] ** adj[bb], c xx cc -adj[cc] »xadj[c],
adj[b] ** adj[a] ** adj[aa] #* adj [bb] »* adj[cc] ** adj[c] ** adj[cc]},
{-ax*bxxcxxccxxbbxxadj[u] **x adj[a] »*x adj [aa] »* adj [bb],
cxxcc-adj[cc] *xadj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] »x adj[cc] ** adj[c] »*x adj[cc]},
{a, -adj[u] ** adj[a] »*x adj[aa] ** adj [bb] ** adj[cc] »x adj[c] +
aaxxaxxbxxcxxccxxcxxadj[c], adj[b] *xadj[a] »=*
adj[aa] ** adj[bb] ** c xx cc **xadj[cc]}, {-a*xbxxCxxcc*xbb,
-adj[u] ** adj[a] **x adj[aa] **x adj [bb] *x adj[cc] **adj[c] +aaxxaxxb xxC*x*
ccxxCxxadj[c], adj[b] »xadj[a] *x adj[aa] ** adj [bb] ** c xx cc xx adj[cc]},
{-a*xadj[u] »xadj[a] ** adj [aa] »* adj[bb], c**xcc-adj[cc] x*adj[c],
adj[b] »*x adj[a] ** adj [aa] »* adj [bb] ** c xx cc *x adj[cc]},
{a*xxbxxCc*xcCxxbbxxadj[u] *» adj[a] »*x adj[aa] *x adj[bb], c xxcc -
adj[cc] *xadj[c], adj[b] *x adj[a] »*x adj[aa] *x adj [bb] ** c *x cc »xx adj[cc]},
{-a, aa*xa-adj[a] »xadj[aa]l, bxxc*xcCcxxCcxxadj[c] **xadj[b] »*
adj[a] »*x adj[aa] ** adj[bb] ** c xx cc *x adj[cc]},
{a*xbxxCcxxccxxbb, aaxxa-adj[a] *xadj[aa], bxxC*xCC*xC*x*
adj[c] »x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
{-a*xadj[a] »xadj[aa] **xbxxc, ccxxc-adj[c] **adj[cc],
adj[c] »*xadj[b] **x adj[a] »*x adj[aa] ** adj [bb] **x c xx cc *xx adj[cc]},
{a*xbxxCxxcCcxxbbxxadj[a] xxadj[aa] »*xb*xcCc, ccxxc-adj[c] »xadj[cc],
adj[c] »* adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
{-a*xadj[a] »xadj[aa] **xb, —-c+Cc*xxcCcxxcC,
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c xx cc xx adj[cc]},
{a*xxbxxcxxccxxbbxxadj[a] *xadj[aa] *xb, —~-c+cxxccxxcC,
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{-a*xadj[a] »xadj[aa] **»bxxc, —cc*x*xc+adj[c] »xadj[cc],
adj[c] *»*adj[b] **» adj[a] ** adj[aa] ** adj [bb] ** c xx cc xx adj[cc]},
{a*xbxxcxxccxxbbxxadj[a] *»adj[aa] *xb*xxc, —ccxxc+adj[c] **adj[cc],
adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},
{-a, —adj[u] »x adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
aaxxaxxbxxcxxccxxcxxadj[c], adj[cc]}, {axxbxxcCx*xxccxxbb,
-adj[u] =+ adj[a] ** adj[aa] ** adj [bb] »*x adj[cc] ** adj [c] +
aaxxaxxbxxCcxxCcCxxCxxadj[c], adj[cc]},
{a, aaxxa-adj[a] *xadj[aa], bxxcxxcc*xC*xxadj[c] »xadj[cc]},
{-a*xbxxcxxccxxbb, aaxxa-adj[a] »xadj[aa],
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b*xcxxccxxcxxadj[c] *xadj[cc]l},

{axxadj[a] *»adj[aa] *xb*xxc, cc*xc-adj[c] »xadj[cc], adj[c] **adj[cc]},
{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] **bxxcC,

ccxxc-adj[c] **xadj[cc], adj[c] »*xadj[cc]},

{axxadj[a] *xadj[aa] *xb, —c+c*xccxxc, adj[c] **xadj[cc]},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] »xb,

-C+C*xCC*xC, adj[c] *x adj[cc]},

{axxadj[a] *»adj[aa] *xb*xxc, —ccxxc+adj[c] **xadj[cc], adj[c] »*adj[cc]},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] »xbxxcC,

-ccxxc+adj[c] *xadj[cc], adj[c] **xadj[cc]}, {a*xb, —-c+Cc*xxcc*xxcC, 1},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —-c+CcxxccxxcC, 1},
{axxb*xc, —ccxxc+adj[c] **adj[cc], 1},

{-axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxc, —cc*xc+adj[c] »xadj[cc],

1}, {-a**b*xcxxcc, —cxxcCxxbbxxaa*xxasxuUu+cCcxrxadj[c] »=

adj[cc] *xadj[c] *» adj[b] »*x adj[a] ** adj[aa], adj[bb] **x adj[cc]},
{axxbxxcxxccxxbbxxadj[a] xxadj[aa] *xb, —cxxccxxbbx*xaaxxaxxu+
cx*xadj[c] *xadj[cc] *x adj[c] ** adj [b] »*x adj[a] ** adj[aa],

adj[bb] *xadj[cc]}, {a**b*xcxxccxxbbxxadj[a] xxadj[aa] **xb xx

Cxx CCx*xbb, aaxxa-adj[a] »xadj[aa]l, u=**adj[bb] »xadj[cc]},
{-a*xbxxCxxcCx*xC*xxCCxxbbxxadj[a] *xadj[aa] **xb xx C*x CCx*xCx*xcCC*xbb,
aa*xa-adj[a] *xadj[aa], u*xadj[bb] *xadj[cc]}, {a*xbx*xcCc=*xxcc,

-C+CxxCC*x%xC, adj[c] ** adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc]},
{-axxbxxcxxccxxbbxxadj[a] *xxadj[aa] *xb, —c+Cx*xcC**cC,

adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »x adj[cc]},
{axxbxxcxxccxxc, —ccxxc+adj[c] »xadj[cc],

adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] *% adj[cc]},
{-a*xbxxcxxccxxbbxxadj[a] xxadj[aa] *xbxxc, —cc*xc+adj[c] »xadj[cc],

adj[c] »*adj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},
{a*x*b*xxCcxxcCc, —CxxCCrxxbbxxaax*xa+cx*xcCcxxbbxxaaxraxr+aars

axxbxxCxxCCxxCxxCCxxbbxxaaxxa, uxxadj[bb] *xxadj[cc]},
{-a*xbxxCxxccx*C*xCCxxbb, aax*a-adj[a] »xadj[aa],
aaxxaxxbxxcrxcCcrxCxxcCxxbbxxaaxraxxuxrxadj[bb] xxadj[cc]},
{-ax*bxxc*xccxxcxxccxxbb, —aa+aax**axxaa,

AxxbDxx C*x% CC**x C*x CCx*x bb xx aa x*x ax*xuU=xxadj[bb] xxadj[cc]},
{-ax*bxxcxxccxxcxxccxxbb, —aa*xa+adj[a] *x adj[aa],

aaxxaxxbxxcrxccrxxCxxCcCxxbbxxaaxraxxuxxadj[bb] xxadj[cc]},
{-a*xbxxCcxxccxxC*xcCcCxxbb, aaxxa-adj[a] »»adj[aa]l,

b %% C*x CCx%C*x*CCxxbbxxaa*xaxxuxxadj[bb] *xxadj[cc]},
{-axxbxxCxxcCx*xC*x*xCCxxbbxxadj[a] *xadj[aa] *xb*xxc, cCxxcC-

adj[c] »xadj[cc], ccxxbb xxadj[a] ** adj[aa] »* u xx adj [bb] *x adj[cc]},
{-axx*b*xC*x*%x CCxx CxxCC*+bbxxadj[a] *xxadj[aa] *xb, —~c+c*xccxxcC,

cc xx bb xx adj[a] »x adj[aa] ** uxx adj [bb] ** adj[cc]},
{-axxbxxCcxxccxxC*xxCcCxxbbxxadj[a] *xadj[aa] *xbxxC, —cCxxC+

adj[c] »xadj[cc], cc*xbb xx adj[a] ** adj [aa] »* u xx adj [bb] *x adj[cc]},
{-a*xbxxc, ccxxc-adj[c] xxadj[cc], ccxxbbxxadj[a] *x adj[aa] **
b x*x C *xx cC xx bb xx adj[a] **x adj[aa] *» u xx adj [bb] ** adj[cc]},

{-a*xbxxc, —cc+cc*xCcxxcc, bbxxadj[a] **xadj[aa] xx b x*xC *xx
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cc xx bb xx adj[a] *» adj[aa] ** u xx adj [bb] *x adj[cc]},
{-a*xbxxc, —ccx*xc+adj[c] *»adj[cc], ccxxbbxxadj[a] x» adj[aa] **
b x* C *xx cC xx bb xx adj[a] ** adj[aa] ** u xx adj [bb] ** adj [cc]},
{a*xbxxc, ccxxc-adj[c] »xadj[cc], adj[c] ** adj[b] »*x adj[a] ** adj[aa] »=*
adj[bb] *xadj[cc]}, {a*x*bxxc, —adj[c] +adj[c] »*xadj[cc] *xadj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *xadj[cc]}, {-1, —a+ax*xaax**a,
bx*xcxxadj[c] *xxadj[b] *x adj[a] »* adj[aa] ** adj [bb] ** c xx cc *x adj[cc]},
{-a, —aaxxa+adj[a] *xxadj[aa], bxxcxxadj[c] »* adj[b] **x adj[a] »* adj[aa] **
adj[bb] *xc**xccxxadj[cc]}, {1, —a+a*xaax*xa, bxxcxxadj[c] »»adj[cc]},
{a, —aaxxa+adj[a] *xadj[aa]l, bxxc*xadj[c] »*xadj[cc]}},
{{cc*xbb, aaxxa-adj[a] *x*xadj[aa], bxxcxxccxxbbxxaa},
{cc *xbb, —aa+aaxxax*xaa, 1},
{-ccxxbbxxadj[a] *xadj[aa] *x*xb xxc*xcCxxbb, —aa+aaxxaxxaa, 1},
{cc xxbb, —aa x* a+adj[a] xx adj[aa], aa},
{-ccxxbbxxadj[a] *» adj[aa] ** b xx c *x cc xx bb,
-aaxxa+adj[a] *xadj[aa], aa}, {cCc, —~-CcxxcCcxxbbx*xaaxxa+
CxxCCxxbbxxaarxaxrxaarxaxxbxxCcxxcCxxCxxcCcxxbbxxaaxrxa, aa},
{cc*xc*xccxxbb, aaxxa-adj[a] **xadj[aa], aa},
{-ccxxCxxcC*xxbbxxadj[a] xxadj[aa] *x b x*x Cx*x cC** C*x cC xx bb,
aaxxa-adj[a] **xadj[aa], aa}, {-cCxxCxxcC*xbb, aaxxa-adj[a] »xadj[aa],
Qax*ax*x b *x C**x CC*x Cx*x CCxxbbxxaaxxax*xxaa}, {-CCx* CxxcCcCxxbb,
-—2a+aa**a*%xaa, a**x b **x C** CC** C*x CC % bb *x aa »+x a x+ aa},
{-ccxxCcxxcc*xxbb, —aaxxa+adj[a] *+adj[aa],
aaxxaxxbxxCxxCCrxxCxxCCxxbbxxaaxxa*xaa}, {-CCxxCxxcCccCx*x*bb,
aaxxa-adj[a] **adj[aa], bxx Cx*x CC** C** CCxxbbxxaaxxaxxaa},
{1, ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »*x adj[aa] ** aa},
{-ccxxCcxxcc*xxbbxxadj[a] xxadj[aa] x*bxxc, ccxxc-adj[c] **xadj[cc],
ccxx bb xx adj[a] ** adj[aa] **aa}, {-CCx* C*x CCxxbb xxadj[a] *x adj[aa] *x b,
-C+C**xCC*x%C, CC*xbb xxadj[a] xx adj [aa] % aa},
{1, -cc*xc+adj[c] »xadj[cc], cc *xbb xx adj[a] ** adj [aa] »* aa},
{-ccxxCcxxccxxbbxxadj[a] xxadj[aa] *x»bxxc, —cc*x*xc+adj[c] »xadj[cc],
cc x*x bb xx adj[a] »*x adj[aa] **xaa}, {-1, cc*xc-adj[c] »*xadj[cc],
cc x*x bb xx adj[a] »x adj[aa] **x b *x cxx cc xx bb xx adj[a] »*x adj[aa] **x aa},
{-1, —cc+ccx*xCcx*x*xCcC, bbxxadj[a] x* adj[aa] *x b xx C x*x cC ** bb »«
adj[a] »*x adj[aa] **xaa}, {-1, —cc*xc+adj[c] *xadj[cc],
cc x*x bb xx adj[a] »* adj[aa] *x*xb*x cxx cc xx bb xx adj[a] »*x adj[aa] ** aa},
{1, -cc+ccxxCcxxcc, bbxxadj[a] »» adj[aa] **aa}},
{{-adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], adj[b] *xadj[a]l},
{adj[aa] »*x adj [bb] ** c *x cc *x adj [b] ** adj[a] ** a*x b x* C xx cC x* bb,
-aa+aa*xaxxaa, 1}, {adj[aa] ** adj[bb] **x c xx cc *x adj [b] »=
adj[a] x*axxbxxCc*xxcCcxxbb, —aa*xa+adj[a] »x adj[aa], aa},
{-adj[aa] »*x adj[bb] *xadj[v], ~-c*xxcCc*xbbxxaax*a+
Cx*CCxxbbxxaaxraxxaaxxarxb*xxCrxCcCrxxCxxCCxxbbxxaaxr+xa, aa},
{adj[aa] *x adj [bb] ** adj [V] ** c xx cC x* bb xx adj[a] »* adj[aa] **
bxx CxxCcC*x*C*xCCxxbb, aa*xxa-adj[a] »xadj[aa], aa},
{adj[aa] *x adj[bb] ** adj [V] ** Cc xx cCc xx bb, aa xx a-adj[a] »* adj[aa],

aax*xaxxbxxCxxCcCrxC*x*xCC*xbb*xaaxrxaxxraa}l,
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{adj[aa] *x adj [bb] ** adj [V] ** c *x cC *x bb, —aa + aa »*x a xx aa,
axxbxxC*xCC*xCx*xCC*xxbbxxaa*xaxxaa},
{adj[aa] »*x adj [bb] ** adj[Vv] ** C x* cC xx* bb, —aa *xx a + adj[a] ** adj[aa],
aa*xaxxbxxCcrxCcCrxC*x*xCC*xbb*xaaxrxaxxraa}l,
{adj[aa] *x adj [bb] ** adj [V] ** c xx cCc *x bb, aa *x a - adj[a] »* adj[aa],
b**c**cc**c**cc**bb**aa**a**aa},
{adj[aa] *x adj [bb] ** adj [V] ** C *x cC *x bb *xx adj[a] »* adj[aa] **xb*xC,
ccxxc-adj[c] **xadj[cc], ccxxbb xxadj[a] »*x adj[aa] ** aa},
{adj[aa] *x adj [bb] ** adj [V] ** C xx cCc xx bb xx adj[a] »*x adj[aa] *x b,
-C+C**xCC*%x C, CCx*x bbxxadj[a] »x adj[aa] »x aa},
{adj[aa] *x adj [bb] ** adj [V] ** C *x cC *x bb *xx adj[a] »*x adj[aa] **xb*xxC,
-ccxxc+adj[c] *xadj[cc], ccxxbb xxadj[a] »*x adj[aa] »x aa},
{adj[aa] *x adj[bb], adj[V] ** C** cCxxbbxxaa*xa-
adj[cc] **xadj[c] »x adj[b] *x adj[a] ** adj [aa] ** adj[a] ** a,
bx*xcxxccxxbbxxadj[a] »xx adj[aa] *x aa},
{-adj[aa] »* adj[bb] *x adj[v] ** c xx cC *x bb, aa xx a-adj[a] ** adj [aa],
b*x cxxccxxbbxxadj[a] »x» adj[aa] *xaa},
{adj[aa] *x adj [bb] ** adj[cc] ** adj[c] ** adj[b], -adj[a] +
adj[a] »x adj[aa] *xadj[a], a*xbxx Ccx%xccxxbb xxadj[a] *x adj [aa] »* aa},
{-adj[aa] »*x adj[bb], c*xcc-adj[cc] **adj[c],
adj[b] *xadj[a] **a*x*xb xx C*xx cC xx bb xx adj[a] ** adj[aa] ** aa},
{-adj[aa] »*x adj[bb], adj[Vv] ** C*x cC *x bb *x aa xx a -
adj[cc] *xadj[c] **x adj [b] »*x adj[a] ** adj [aa] »* adj[a] ** a, aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] ** adj[aa] *x adj[a], a x* aa},
{adj[aa] *x adj[bb], c *x cc -adj[cc] »xadj[c], adj[b] ** adj[a] *x a xx aa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b],
-adj[a] +adj[a] *x adj[aa] *x adj[a], 1},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] **x adj[a], a *» aa - adj [aa] ** adj[a], 1},
{adj[aa], adj[a] **x adj[aa] ** adj [bb] »* adj[cc] **x adj[c] »*V -
adj[a] *x*ax*xaa*xaxxbxxCxxcc, bbxxaa},
{-adj[aa] ** adj[bb] **x c xx cc xx adj[b], adj[a] »* adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] *»v-adj[a] **xax*xaa*xaxxbxxCcxxcc, bbxxaa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] ** adj[a] »+ adj [aa] ** adj [bb],
cxxcc-adj[cc] »xadj[c], v*xbbxxaa},
{adj[aa] »*x adj[a] ** adj [aa] ** adj [bb] **x c x* cc ** adj [b] »* adj[a] *=*
adj[aa] ** adj[bb], c*xcc-adj[cc] *xadj[c], v *xbb xxaa},
{a, aa*x*xa-adj[a] *xadj[aa], b xx cx%x cc xx bb xx aa},
{adj[aa] »*xadj[a] *xa, aaxxa-adj[a] *xadj[aa], bx*xc*x cc*xbbxxaa},
{-adj[aa] »* adj[bb] *x c xx cc xx adj [b] **x adj[a] ** a, aa **x a - adj[a] ** adj[aa],
bxxc*xccxxbbxxaa}, {1, —-a+axxaax*xa, bxxc*xcc*xbbxxaa},
{adj[aa] *xadj[a], —a+a*x*xaa*xa, b*x Cxxccxxbbxxaa},
{-adj[aa] »*x adj[bb] *x c *x cc xx adj [b] **xadj[a], ~a+axxaaxxa,
bx*xcxxccxxbbxxaa}, {a, —aaxxa+adj[a] »xadj[aa]l, b*xxc**xccxxbb=xxaa},
{adj[aa] *xadj[a] **a, —aa*xa+adj[a] »xadj[aa]l, b*x* c*x cCcxxbbxxaa},
{-adj[aa] ** adj[bb] *x c xx cc xx adj [b] *x adj[a] ** a,
-aaxxa+adj[a] *xadj[aa], bxxCcx*xcc*xbb=xxaa},
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{adj[aa], -adj[a] »* adj[aa] ** adj [bb] **x adj[cc] »*x adj[c] + adj[a] ** adj [aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »x adj[a] »*
adj[aa] *x adj[a] »* adj[aa] »* adj [bb] *x adj[cc] **adj[c], Vv *xx bb xx aa},

{-adj[aa] »*x adj[a] ** adj [aa] »* adj [bb] ** adj[cc] ** adj[c] *=*
adj[cc] *xadj[c] *xadj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],

adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* V xx bb xx aa},
{-adj[aa] ** adj[a] »* adj [aa] »* adj [bb],
-adj[cc] +adj[cc] *xadj[c] *xadj[cc], adj[c] ** adj[b] »=
adj[a] »*x adj[aa] ** adj [bb] ** adj[cc] *x adj[c] ** vV xx bb xx aa},
{adj[aa] »*x adj[a] *x adj[aa] *x adj [bb], c **x cc - adj[cc] ** adj [c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj[c] ** V x% bb xx aa},
{-1, -adj[aa] +adj[aa] **x adj[a] »* adj[aa], adj [bb] »* c % cC **
adj[b] »x adj[a] ** adj[aa] »* adj [bb] ** C *x cC x*x vV xx bb xx aa},
{-1, axxaa-adj[aa] **xadj[a], a**xb*xc*xccxxbbxxaa}},
{{-ccxxbb, aa*xxa-adj[a] *»adj[aa]l, bxxcC},

{-ccxxbbxxadj[a] *xadj[aa] *x*b xxc**xadj[c] »x adj[b] **x adj[a] *=*
adj[aa] *x adj[bb], -adj[cc] +adj[cc] »*adj[c] ** adj[cc], 1},

{-cc*xbbxxadj[a] *xxadj[aa] *x*bxxc*xadj[c] »xadj[b] »xadj[a] *=*
adj[aa] ** adj [bb], c*x cc-adj[cc] *xadj[c], adj[cc]},

{cc *x bb xx adj[u] ** adj[a] *x adj[aa] ** adj [bb] ** c xx cc *x adj [b] »*

adj[a] »*x adj[aa] »x adj[bb], c*x*cc-adj[cc] »xadj[c], adj[cc]},
{cc *xbb xx adj[u], -adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj [c] +
adj[a] »* adj[aa] ** adj[bb] *x adj[cc] *x adj[c] ** adj[cc] *x adj[c] »*adj[
b] »x adj[a] ** adj [aa] »* adj[a] ** adj [aa] »x adj [bb] ** adj[cc] ** adj[c],
adj[ccl}, {-ccxxbbxxadj[u] »xadj[a] ** adj[aa] »* adj [bb] *x adj[cc] »=
adj[c] **adj[cc] *xadj[c] »*adj[b], -adj[a] +adj[a] »* adj[aa] *xadj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc]},
{-cc *xbb xx adj[u] ** adj[a] »*x adj [aa] »* adj [bb],
-adj[cc] +adj[cc] »*xadj[c] =+ adj[cc],
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »* adj[cc]},

{ccxxbb xxadj[u] »» adj[a] »* adj [aa] =+ adj[bb], c ** cc - adj[cc] »* adj[c],

adj[b] »* adj[a] **x adj [aa] »* adj [bb] *x adj [cc] **x adj [c] ** adj[cc]},

{cc *xbb, -adj[u] ** adj[a] ** adj[aa] =% adj [bb] **x adj[cc] ** adj [c] +

aaxxaxxbxxC*xxCCxxCxxadj[c],
adj[b] »x adj[a] ** adj[aa] *x adj [bb] *x c x* cc x* adj[cc]},

{-ccxxbbxxadj[u] *x»adj[a] »*x adj[aa] *x adj[bb], c xx cc - adj[cc] »*adj[c],

adj[b] »x adj[a] ** adj[aa] »* adj [bb] ** c xx cc *x adj[cc]},

{-ccxxbb, aaxxa-adj[a] *»adj[aa]l, bxxcxxcCc*xCxxadj[c] »=

adj[b] »* adj[a] ** adj[aa] ** adj [bb] ** c x* cc xx adj [cc]},

{-ccxxbbxxadj[a] *xadj[aa] **bxxCc, cc*xc-adj[c] »xadj[cc],

adj[c] »*x adj[b] **x adj[a] »*x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},

{-ccxxbbxxadj[a] *»adj[aa] *xxb, —c+Cc*xcCcxxcC,

adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** c xx cc xx adj[cc]},

{-ccxxbbxxadj[a] *»adj[aa] **xb*xxc, —ccxxc+adj[c] **adj[cc],

adj[c] »*x adj[b] *x adj[a] »x adj[aa] ** adj [bb] ** c xx cc *xx adj[cc]},

{-cc*xbb, —adj[u] ** adj[a] ** adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c] +

aaxxaxxbxxCcxxcCxxCxxadj[c], adj[cc]},
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{cc*xbb, aaxxa-adj[a] *xxadj[aa], bxxcxxccx*xcxxadj[c] *»adj[cc]l},
{cc xx bb xx adj[a] ** adj[aa] *xbxxC,
ccxxc-adj[c] *xadj[cc], adj[c] *xadj[cc]},
{cc *x bb xx adj[a] **xadj[aa] **xb, —c+c**xcc*xcC, adj[c] *»adj[cc]},
{cc *xbb xx adj[a] ** adj[aa] **bxxc, —~cc*xc+adj[c] »xadj[cc],
adj[c] *xadj[cc]}, {ccxxbbxxadj[a] xxadj[aa] *xb, —-c+Ccxxcc*x*xcC, 1},
{ccxxbb xxadj[a] *xadj[aa] *x*bxxcCc, ~—cc*xc+adj[c] »xadj[cc], 1},
{cc, —c*xcCxxbb*xaaxxaxxuU+cxxadj[c] **xadj[cc] »=
adj[c] »*x adj[b] **x adj[a] »x adj[aa], adj[bb] »x adj[cc]},
{-cc*xbbxxadj[a] *xxadj[aa] *x*xb, —c*xccxxbb*xaaxxa*xu+
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa],
adj[bb] *xadj[cc]}, {-ccxxbbxxadj[a] *» adj[aa] ** b xx c *x cCc xx bb,
aaxxa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc]},
{cCx*xCxxcCxxbbxxadj[a] *x adj[aa] ** b x* C **x CC **x C *x cC *x bb,
aax*xa-adj[a] **xadj[aa], uxxadj[bb] *xadj[cc]}, {-cc, —c+C**xCC**C,
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] ** adj[cc]},
{cc *x bb xx adj[a] ** adj[aa] **b, —c+C**xcC**cC,
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] *%x adj[cc]},
{-ccxxc, —ccxxc+adj[c] *xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc]},
{cc xxbb xx adj[a] *» adj[aa] **b*x*xCc, —ccx*c+adj[c] »xadj[cc],
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] »%x adj[cc]},
{-cc, —cx*xccxxbbxxaaxxa+c*xrxccxxbbxxaasxaxraaxraxx
b %% C*x CCx*xC*x%CCxxbbxxaaxxa, uxxadj[bb] xxadj[cc]},
{ccxxcxxcCcxxbb, aaxxa-adj[a] **adj[aa]l, aa**a*xb*%x Cx*x CC %% C** CC »*
bb xx aa ** a *x uxx adj [bb] *xadj[cc]}, {cC**C*xcCxxbb, —aa+aaxxaxxaa,
Axx D xx C*x% CC %% C*x CCx*x bb xx aa x*x ax*x U =xxadj[bb] xxadj[cc]},
{ccx*xC*xxcCxxbb, —aaxxa+adj[a] »xadj[aa],
aaxxaxxbxxcrxcCcrxxCxxcCrxbbxxaaxraxxuxxadj[bb] xxadj[cc]},
{cc**xCc*xcCxxbb, aa*xxa-adj[a] *»adj[aa]l,
b*x C*x CCx%C*x*CCxxbbxxaa*xaxxuxxadj[bb] *xadj[cc]},
{cc**x C*xcCxxbbxxadj[a] *»adj[aa] *xb*xc, ccxxc-adj[c] »*xadj[cc],
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] **x adj[cc]},
{cc**xC*xcCxxbbxxadj[a] xxadj[aa] *xb, —-c+CcxxcCcxxcC,
cc x*x bb xx adj [a] ** adj [aa] ** u xx adj [bb] »*x adj[cc]},
{cCc*xC*xcCxxbbxxadj[a] »xadj[aa] **xb*xc, —cc*x*xc+adj[c] **xadj[cc],
cc xx bb xx adj[a] »*x adj[aa] ** u xx adj [bb] **x adj[cc]},
{1, ccxxc-adj[c] *xadj[cc], ccxxbb xxadj[a] »x adj[aa] *x b »*
Cx*x CCx*xbb xxadj[a] »x adj[aa] »*x u xx adj [bb] *x adj[cc]},
{1, ~cc+ccxxCcxxcc, bbxxadj[a] »»adj[aa] *xb xx C*x cC »x
bb xx adj[a] ** adj [aa] »* u xx adj [bb] *x adj[cc]},
{1, -cc*xc+adj[c] »xadj[cc], cc*xbb xxadj[a] **xadj[aa] x*x b xx
Cxx CCx*x bb xxadj[a] »x adj[aa] *xuxxadj[bb] *xadj[cc]},
{-1, ccx*xc-adj[c] »xadj[cc], adj[c] **x adj[b] »*x adj[a] ** adj [aa] »=*
adj[bb] *xadj[cc]}, {-1, —adj[c] +adj[c] »*x adj[cc] *xadj[c],
adj[b] »x adj[a] »*x adj[aa] »* adj [bb] ** adj[cc]}}};
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= CheckCertificates[certificate, condl, assumptions]

our-]- {True, True, True, True}

Theorem 2.7

Let A, B, C with inverses A»%3 2% and let M= AB C. Let B be such that Q = C C%% B AL23 A
exists and let P = A23 AB C C'Y2%, Furthermore, let ABC be right *-cancellable and let

cth24 B A3 be (eft *-cancellable. Then, the following are equivalent:

i) M is Moore-Penrose invertible and Mt = 124 B 41123},

ii) Q e P{1,2} and both of A* AP Q and Q P C C* are Hermitian;

iii) Q e P{1,2} and both of A*APQand QP C C* are EP;

iv)PQ = (P Q)z, R(A* AP) 2 R(Q*), and R(C C* P*) c R(Q);

V) PQ = (PQ)? R(A* AP) c R(Q*), and R(C C* P*) 2 R(Q);

= condl = {-m+m**xcCx*xbb*xaaxxm, —ccxxbbxxaa+cc*xbbxxaa**m+xcc+xbbxxaa,

-mx% cC ** bb xx aa + adj [aa] ** adj [bb] ** adj[cc] »* adj [m],
-cCcxx bb *x aax*m+ adj[m] xx adj[aa] »x adj [bb] ** adj[cc]};

cond2 = {p*xgq**xpP-pP, q*xpPxrxq-(, adj[a] **axxpx*xq-adj[adj[a] **xa*xp*xq],
qx*p*xCxxadj[c] -adj[g**pxxCcxxadj[c]l]};

cond4 = {(pxxqxxp*xxq-px**xq, adj[q] -adj[a] *xaxxp xxV,,
cxxadj[c] **adj[p] -q**xui};

cond5 = {p*xgq*x*xpxxq-px*xq, adj[a]l *x*xa*xxp-adj[q] **Vv,,
q-cxxadj[c] **xadj[p] »*uy};

(i) <=> (i)
(i) => (ii)

n-= assumptions = {-a+axxaa*xa, —aa+aax**ax**aa,
-a*xaa+adj[aa] *x*adj[a], —~-C+C**CC**xC, —CC + CC %% C x%x CC,
-ccxxc+adj[c] *xadj[cc], —a*xxbxxc+asxxbrxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccxxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—a**bxxcxxccxxbbxxaa+adj[aa] *x adj[bb] »xadj[cc] »*
adj[c] **xadj[b] **xadj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »*xadj[b] ** adj[a] ** adj[aa] ** adj [bb] »% adj[cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
ax*xaa-adj[aa] »xadj[a], -adj[c] +adj[c] ** adj[cc] x* adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[c] **adj[b] **xadj[a] +adj[c] »*x adj[b] ** adj[a] »=*
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] »x adj [bb] »*x adj[cc] + adj[aa] ** adj [bb] ** adj[cc] ** adj[c] »*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] ** adj[cc], axxb x*x Cc*x* cC »x bb xx aa -
adj[aa] **x adj[bb] »x adj[cc] ** adj[c] »*x adj[b] ** adj[a], cC *x bb xx aa x*
axxbxxc-adj[c] *xadj[b] *x adj[a] »* adj[aa] »* adj [bb] »* adj[cc]};
certificate = {{{aa**a**b*xCxxCcCx*xCxxcCC*xxbbxxaa,

-a+ax*xaaxxa, bxxcx*xxcc},
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{aa*x*axxbxxc, ccxxc-adj[c] *xxadj[cc], ccxxbbxxaaxxaxxbxxcxxcc},
{aa**xa*xb, —c+cxxcc*xxC, cCxxbbxxaa*xraxsxbxxcxxcc},
{aax*axxbx*xxc, —ccx*xc+adj[c] *x*xadj[cc], cCxxbbxxaaxxa*xbxxcxxcc},
{aax**axxb*xc, ccxxbbxxaaxxa*xxbxxc-
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »* adj[cc], cc},
{aa, —a**b*xc+asrxbrxcrrxccrrbbrraarrxaxrxbs+xc, cc},
{aa**axxb*xc, —ccxxbbxxaaxrxaxxbxrxc+
adj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj [bb] »* adj[cc], cc}},
{{c**ccxxbbxxaa, —a+a*xaa*x*xa, bxx C*x* CC**x Cxx CC*x*xbb+xaaxrxa},
{c*xcCcxxbbxxaaxxaxxbxxc, ccxxc-adj[c] *xadj[cc], ccxxbbxxaaxxa},
{c*xccxxbbxxaaxxa*xb, —-c+cxxccxxc, ccxxbbxxaaxxa},
{cxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *»adj[cc], ccxxbb xxaaxxa},
{Cc, ccxxbbxxaa*xxaxxbxxc-
adj[c] »*x adj[b] *x adj[a] »* adj [aa] ** adj [bb] ** adj[cc], cCc *x bb xx aa xx a},
{c, —ccxxbbxxaa+ccxxbb*xaaxxa*xbxxcxxccxxbb=x+xaa, a},
{c, —ccCxxbbxxaaxxaxxbx*xxc+
adj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj [bb] ** adj[cc], cc*x bbxxaaxxa}},
{{adj[a]l, —a+a*xaa*x*xa, bxx C*x* CC*x Cxx CC*xxbbxxaaxxa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] **x adj[cc] %=
adj[c] »x adj[b] *xadj[a], a**aa-adj[aa] **xadj[a], a},
{adj[a] **a*xbx*xc, ccxxc-adj[c] *xadj[cc], ccxxbbxxaaxxa},
{-adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »=
adj[cc] **adj[c] *xadj[b] xxadj[a], —-a+a*xaaxxa, 1},
{adj[a] **a*xb, —Cc+CxxCcC*x*xC, cC*xbbxxaax*a},
{adj[a] **a*xbxxc, —cc*xxc+adj[c] *»adj[cc], cc xxbbxxaaxxa},
{-adj[a] ** adj[aa] ** adj [bb] »*x adj[cc], -adj[c] +adj[c] ** adj[cc] »*adj[c],
adj[b] »xadj[a] **xa}, {adj[a]l, axxb xxC*x*xcCxxbbxxaa-
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj [b] ** adj[a], a}},
{{c**xccxxbbxxaa, —-a+ax*xaax*xa, bxxcxxccxxcxxadj[c]l},
{-1, —c+c*xccxxcC, adj[c] **adj[b] »» adj[a] »* adj[aa] **
adj[a] »+ adj[aa] ** adj [bb] ** adj[cc] »x adj[c]},
{-c, —ccxxc+adj[c] *xadj[cc], adj[c] ** adj[b] »* adj[a] *=*
adj[aa] ** adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c]},
{cxxccxxbbxxaax*axxbxxc, ccxxc-adj[c] »xxadj[cc], adj[c]},
{c**xadj[c] *xadj[b] »* adj[a], a*x* aa-adj[aa] »+xadj[a],
adj[aa] ** adj[bb] **x adj[cc] **xadj[c]}, {-c**xadj[c] »*adj[b] »xadj[a],
axxaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] »*x adj[cc] ** adj[c]},
{cxxccxxbbxxaaxxaxxb, —-c+cxxccx*xxc, adj[c]},
{c*xccxxbbxxaaxxa*xbxxc, —ccxxc+adj[c] »xadj[cc], adj[c]},
{-c*xadj[c] »xadj[b], -—adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **xadj[c]}, {c, cCxxbbxxaaxxaxxbxxc-
adj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj [bb] »x adj[cc], adj[c]}}};

1= CheckCertificates[certificate, cond2, assumptions]

ouf-}= {True, True, True, True}

(if) => (i)
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;- assumptions =
{-a+a*xaaxxa, —aa+aa*xa*xaa, —a*xaa+adj[aa] xxadj[a], —~-c+C*xCCxxC,
-CC+CC**C**xCC, —CC*x*xC+adj[c] »xadj[cc], —aa*xaxxbxxC*x*xcCC+
aaxxaxxbxxCxxCCxxCxxCCxxbbxrxaaxrxaxrxaaxrxaxxb*xxcxxcc,
-C*xCCxxbb*xxaaxxa+Ccx*xCcCxxbbxxaa*xa*x*xaa*sxa*xb*x*xCx*xCC*xCxx
ccxxbbxxaaxxa, adj[a]l **xa**aa*xaxxbxxCxxCCrxCrxCCxxbbxrxaaxxa-
adj[a] »* adj[aa] =+ adj [bb] ** adj[cc] »* adj[c] »* adj [cC] **
adj[c] **x adj[b] *+ adj[a] ** adj[aa] ** adj[a] ** a,
CxxCCxxbbxxaaxxaxrxaarxaxxbxxcxxccxxcxxadj[c] -
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj[a] »*
adj[aa] *x adj[bb] **x adj[cc] *xadj[c], -adj[a] + adj[a] »*x adj[aa] »xadj[a],
-adj[aa] +adj[aa] *x adj[a] ** adj[aa], a **x aa - adj[aa] ** adj[a],
-adj[c] +adj[c] **adj[cc] »xadj[c], -adj[cc] +adj[cc] **adj[c] **adj[cc],
ccxxc-adj[c] **xadj[cc], -adj[cc] *xadj[c] »*x adj[b] ** adj[a] »x adj[aa] +
adj[cc] *xadj[c] »xadj[b] **x adj[a] ** adj [aa] ** adj[a] »* adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] **» adj[cc] *xadj[c] *x adj[b] »* adj[a] ** adj[aa],
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +
adj[a] »*x adj[aa] »*x adj [bb] ** adj[cc] »* adj[c] *x adj[cc] *x adj[c] ** adj [b] »*
adj[a] »* adj[aa] *x adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »* adj[c],
-adj[a]l **a**aa*xaxxbxxCxxCC*xCxxCCxxbbxxaaxxa+
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] *x adj[c] »* adj[cc] »*
adj[c] »xadj[b] **» adj[a] ** adj[aa] ** adj[a] ** a,
-CxxCC*xxbbxxaaxxaxxaarxaxxbxxcxxccxxcxrxadj[c] +
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »*
adj[aa] »* adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c]};
certificate = {{{a**xb, —~c+Ccx**xccxxcCc, 1}, {-a**b*xcxxccxxbbxxaaxxaxxb,
-C+C**xCC*%C, 1}, {a*xbxxc, —ccxxc+adj[c] *xadj[cc], 1},
{-a*xbxxcxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] **adj[cc], 1},
{axxb, cxxccrxbbxxaaxrxaxxaaxxaxxbxrxcrrxccrxcxxadjfc] -
cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa] *=*
adj[a] »* adj[aa] *x adj [bb] ** adj[cc] »* adj[c], adj[cc]},
{-a*xbxxcxxccxxbbxxaa, —-a+ax*xaa*xa, bxxcxxccxxcxxadj[c] »xadj[cc]},
{a*xxb, —c+c*xccxxc, adj[c] x*x adj[b] ** adj[a] »+x adj[aa] *=*
adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »* adj[cc]},
{a*xbxxc, —ccxxc+adj[c] x*xadj[cc], adj[c] »*xadj[b] **x adj[a] **
adj[aa] ** adj[a] ** adj[aa] ** adj [bb] »* adj[cc] ** adj[c] »* adj[cc]},
{-a*xbxxcxxccxxbbxxaaxxaxxbsxxc, ccxxc-adj[c] »*xadj[cc],
adj[c] »*xadj[cc]},
{axxbxxc*xadj[c] »xadj[b], —adj[a] +adj[a] »x adj[aa] *x adj[a],
adj[aa] *x adj[bb] **x adj[cc] *x adj[c] »*adj[cc]},
{-a*xbxxcxxccxxbbxxaaxxaxxb, —-c+cxxccxxc, adj[c] **xadj[cc]},
{-ax*bxxcxxccxxbbxxaaxxa*xbxxc,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc]},
{a**bxxcxxadj[c] »xadj[b] *xadj[a] *x adj[aa] =+ adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], 1},
{-a*xbxxcxxadj[c] xxadj[b] »x adj[a] »*x adj[aa] »x adj [bb],
-adj[cc] +adj[cc] **xadj[c] »*adj[cc], 1},
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{axxbxxc, ccxxc-adj[c] »xadj[cc], 1},
{-a*xbxxcxxadj[c] xxadj[b] *» adj[a] »*x adj[aa] *x adj [bb] ** adj[cc],
ccxxc-adj[c] *xadj[cc]l, 1}, {a, —aa*xa*xxbx*xC*xxcCcC+
aa*xaxxbxxcxrxccrrxcxrccxrxbbxrxaaxrxaxraaxraxxbrxcxxcc, c}, {1,
-—a+axxaa*x*a, bxxc*xrxcCrxxC}l, {-a*xaarxaxxb*rxCrrxCCxxCx*xcCC*xbbxxaa,
-a+a*xaaxxa, bxxCcxxcc*xxC}, {-a*xxaaxxaxxbxxc,
ccxxc-adj[c] *xadj[cc], ccxxbbx*xaaxxaxxbxxcxxccxxc},
{-a*xaaxxaxxb, —~c+c*rxccxxC, cCxxbb*raarrxaxxbrxxcrrxccxrxc},
{-a*xaaxxaxxbxxc, —ccxxc+adj[c] »*xadj[cc],
ccxxbb*xaaxxa*xxbxxcxxccxxcC},
{-1, -a+a*xaa**xa, bxxcxxccrxbbxxaa*rasxbrxcrxrxccxxc},
{a*x*b*xxcxxccxxbbxxaaxrxaxxb, —-c+crxccxxc, ccxxc},
{axxbxxcxxccCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], cc*xC},
{-axxb, cxxccxxbbxxaaxxaxxaaxraxxbrxcxxccxxcxxadj[c] -
cxxadj[c] »xadj[cc] *xadj[c] »%x adj[b] ** adj[a] »*
adj[aa] ** adj[a] »x adj[aa] ** adj [bb] »x adj[cc] *x adj[c],
adj[cc] *xcc*xC}, {ax*xbxxcxxccxxbbxxaa, —-a+axxaaxxa,
b*xcxxccxxcxxadj[c] *xadj[cc] *xxccxxcC},
{-a*xb, —-c+cxxccxxc, adj[c] **adj[b] »» adj[a] »*x adj[aa] *=*
adj[a] »x adj[aa] ** adj [bb] *x adj[cc] »x adj[c] ** adj[cc] **x cC x*xC},
{-ax*bxxc, —ccxxc+adj[c] *»adj[cc], adj[c] **x adj[b] ** adj[a] »*x adj[aa] »*
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] **x cCc x*xC},
{a*xxb*xcxxccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] »xadj[cc],
adj[c] »xadj[cc] *xccxxcC},
{-axxbxxcxxadj[c] xxadj[b], ~adj[a] +adj[a] **x adj[aa] **xadj[a],
adj[aa] ** adj [bb] »x adj[cc] *x adj[c] »*x adj[cc] *x cC % C},
{axxbxxcxxccxxbbxxaaxxaxxb, —~c+cxxcc*xcC, adj[c] *»xadj[cc] *x*xcCxxC},
{a*xb*xxcxxccrxxbbrraaxraxxbrxc,
-ccxxc+adj[c] **xadj[cc], adj[c] **adj[cc] *x cCcxxcC},
{-a*xbxxcxxadj[c] *xadj[b] *»adj[a] »* adj[aa] »x adj [bb],
-adj[cc] +adj[cc] *»xadj[c] *xadj[cc], cCxxcC}},
{{-ccxxc*xccxxbb*xaaxxa*xb, —c+c*xxcc*xxcCc, cc*xbbxxaa},
{-ccxxCcxxcCxxbbxxaaxrxaxxbxxc, —ccxxc+adj[c] **xadj[cc], cc xxbbxxaa},
{cc, cxxcCxxbbxxaaxxax*xaaxxaxxbxxC*xCcCxxCxxadj[c] -
cx*xadj[c] *xadj[cc] *x adj[c] ** adj[b] »*xadj[a] *=*
adj[aa] ** adj[a] *x adj[aa] ** adj [bb] »% adj[cc] *x adj[c],
adj[cc] *xccxxbbxxaa}, {-ccxxc*xcCxxbbxxaa, —-a+axxaaxxa,
b*xCcxxccxxcx*xxadj[c] »xadj[cc] x* cC »x bb xx aa},
{cc, —c+Ccx*xCcCx*xC, adj[c] »xadj[b] *x adj[a] »* adj [aa] »* adj[a] *=*
adj[aa] ** adj[bb] »* adj[cc] ** adj[c] »* adj[cc] ** cC »x bb xx aa},
{cc*xc, —ccxxc+adj[c] **xadj[cc], adj[c] »*x adj[b] ** adj[a] »*x adj[aa] *=*
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] **x adj[c] ** adj[cc] ** cC xx bb xx aa},
{-ccxxcxxccxxbbxxaaxrxaxxbxxc, ccxxc-adj[c] »*xadj[cc],
adj[c] »*xadj[cc] *x cc xx bb xx aa},
{ccxxc*xadj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] ** adj[a],
adj[aa] *x adj[bb] *x adj[cc] *x adj[c] »* adj [cC] ** cC x* bb x* aa},

{-ccxxcxxccxrxbbrrxaaxraxrxb, —-c+crrxccxxc,
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adj[c] »xadj[cc] *x ccxxbb xxaa}, {-ccxxCxxcCcxxbbxxaaxxaxxbxxc,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc] »* cc xx bb xx aa},
{ccxxc*xxadj[c] *xadj[b] »xadj[a] ** adj[aa] ** adj [bb],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], cc xx bb xx aa},
{-1, cc*xc-adj[c] »xadj[cc], cCxxbbxxaaxxa*xb*xcxxccxxbbxxaa},
{1, ccx*xc-adj[c] *xadj[cc],
adj[c] **x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] ** cc xx bb xx aa},
{-1, —cc+ccx*C*xCcC, bbxxaa*xxaxxbxxc*xcc*xbbxxaa},
{-1, —ccxxc+adj[c] *xxadj[cc], cCxxbbxxaaxxaxxbxxCcxxcc*xbbxxaa},
{1, -adj[c] +adj[c] **x adj[cc] ** adj[c],
adj[b] **x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** cc »x bb xx aa},
{ccx*Cc*xcCcxxbb, —aa+aa*xax+aa, 1},
{-cc*xCcxxcCxxbbxxaa*xaxxbxxc*xccxxbb, —aa+aa*xaxxaa, 1},
{cc, —cxxCCxxbbxxaax*xa+CxxCCxxbbrxaa*xxarxaa*xarxbxxCxxcCcCxx
cxxcC*x*bbxxaax+xa, aa}, {-ccxxcxrxccrxbbxraa, —-a+ax*rxaaxxa,
bxxc*xcCxxC*xxCCxxbbxxaasxax*xxaa}, {-ccxxCxxCcCxxbbxrxaaxraxxbxxc,
ccxxc-adj[c] **xadj[cc], cc x*x bb *x aa x*xax*aa},
{-cc*xcxxccxxbbxxaaxrxaxxb, —-c+cxxccx*xc, ccxxbbx*xaax*xxaxr+xaa},
{-ccxxcxxccxxbbrrxaaxraxrxbsxrc,
-ccxxc+adj[c] **xadj[cc], cc xx bb xx aa xx a xx aa},
{ccxxCcxxCcCxxbbxxaaxxa*xb, —~-Cc+Cc*xCcC*xC, cC*xxbbxxaa},
{1, ~cc*xc+adj[c] »xadj[cc], cc*xbb xxaa},
{ccxxcxxcCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], ccxxbb xxaa},
{-cc, cxxcCcxxbbxxaaxxa*rxaa*xxaxxbrxCxxcCxxCxrxadj[c] -
cx*xadj[c] *xadj[cc] *xadj[c] ** adj [b] »*x adj[a] *=*
adj[aa] ** adj[a] *x adj[aa] ** adj [bb] »* adj[cc] ** adj[c],
adj[cc] ** ccxx bbxxaa}, {ccxxcxxcCxxbbxxaa, —a+a*xaaxxa,
bxxc*xccxxCcx*xxadj[c] »xadj[cc] x* cC x*x bb xx aa},
{-cc, —c+cxxccxxcC, adj[c] ** adj[b] »»x adj[a] ** adj[aa] »*x adj[a] ==
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »* adj[cc] ** cC »x bb xx aa},
{-ccxxc, —ccxxc+adj[c] *»adj[cc], adj[c] **adj[b] *»x adj[a] »* adj[aa] *=*
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »* adj[c] ** adj[cc] ** cC x*x bb xx aa},
{ccxxcxxcCxxbbxxaaxxaxxbxxc, ccxxc-adj[c] *xadj[cc],
adj[c] »*adj[cc] *x cCc xx bb xx aa},
{-ccx*xcxxadj[c] »xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],
adj[aa] ** adj [bb] »%x adj[cc] *x adj[c] »* adj[cc] ** cC x% bb x%x aa},
{ccxxcrxcCrxxbbsrxaaxrxaxxb, —c+c*rxccxxc,
adj[c] »xadj[cc] *x ccxxbb xxaa}, {ccCx*Cc*xcCxxbbxxaaxxaxxbxxc,
-ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc] **x cC xx bb xx aa},
{-ccxxcxxadj[c] **adj[b] »» adj[a] »*x adj[aa] »x adj [bb],
-adj[cc] +adj[cc] *xadj[c] **adj[cc], cCc % bb xx aa},
{-1, cc*xc-adj[c] »xadj[cc], adj[c] **xadj[b] »x adj[a] ** adj[aa] »x adj [bb] **
adj[cc] *xccxxbbxxaa}, {1, ccxxc-adj[c] *xadj[cc], ccxxbb xxaa},
{-1, -adj[c] +adj[c] **adj[cc] **»adj[c], adj[b] »*x adj[a] ** adj[aa] **
adj[bb] *x adj[cc] **x cc xx bb *x aa}, {1, —cc+ccxxCxxcc, bbxxaa}},
{{-adj[aa] ** adj [bb] **x adj[cc] **x adj[c] ** adj [b],
-adj[a] +adj[a] ** adj[aa] »*adj[a]l, 1},
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{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »% adj[a],
axxaa-adj[aa] *»xadj[a], 1},

{-adj[aa], adj[a] **a**aa*x*axxb*x C*x*x CC*x*x Cx*CCx*bbxxaaxxa-

adj[a] »* adj[aa] ** adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] »=*
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj[a] *x a, aa},

{adj[aa] *xadj[a], —-a+a*xaa**xa, b**x C**x CCx*x C*x*% CC*x bb xx aa xx a*xaa},

{-adj[aa] ** adj[a] »* adj [aa] »* adj [bb] ** adj[cc] ** adj[c] ** adj[cC] *=*

adj[c] »xadj[b], -adj[a] +adj[a] »*x adj[aa] ** adj[a], a*xaa},

{adj[aa] *xadj[a] **ax*xb*xxCc, cc*xc-adj[c] »*xadj[cc],
ccxxbbxxaaxxax*xxaa}, {-adj[aa] ** adj[a] »*x adj[aa] »*x adj [bb] »*x adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] ** adj[a] ** a x% aa},

{adj[aa] *»adj[a] **a*xxb, —c+C**CC*xC, CCxxbb xxaaxxaxxaa},

{adj[aa] *xadj[a] **xa*xxbxxc, —ccxxc+adj[c] **xadj[cc],
cc xx bb xx aaxxaxxaa}, {-1, -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
adj[bb] *x adj[cc] »*x adj[c] ** adj [b] *» adj[a] ** a x* aa},

{-1, a**aa-adj[aa] *xxadj[a]l, a*xb *x Cc*x cCxxbb xxaa xx axxaa},

{1, —a+ax*aa*xa, bxxCcxxcc*xbbxxaax+xaxxaa},

{a*x*b*xxcxxccxxbb, —aa+aaxxaxxaa, 1}},

{{ccx*xcxxccxxbbxxaaxrxaxxb, —-c+c*xccxxc, 1},

{ccxxCcxxcCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], 1},

{-cc, cxxccCxxbb*raaxrxaxxaaxrarxbrxCcrxxccxxcxxadj[c] -

cxxadj[c] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a] »* adj[aa] *=*

adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »* adj[c], adj[cc]},

{ccxxCcxxCcCxxbbxxaa, —-a+axxaa*x*a, bxxc*xxccxxCcxxadj[c] *+xadj[cc]},
{-cc, —-c+cxxccxxC, adj[c] ** adj[b] »*x adj[a] x* adj[aa] »=*

adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] »* adj[cc]},
{-ccxxc, —ccxxc+adj[c] *»adj[cc], adj[c] **adj[b] »xadj[a] ==

adj[aa] ** adj[a] »*x adj[aa] »*x adj [bb] »*x adj[cc] »*x adj[c] *x adj[cc]},
{ccxxcxxcCxxbbxxaaxxaxxbxxc, ccxxc-adj[c] *»adj[cc], adj[c] *=*

adj[ccl}, {-ccxxcx*xxadj[c] »xadj[b], -adj[a] +adj[a] ** adj[aa] ** adj[a],

adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »x adj[cc]},

{ccxxcxxcCxxbbxraaxxaxxb, —~c+cxxccxxc, adj[c] »»xadj[cc]},

{ccxxcxxcCxxbbx*xaaxxaxxbxxc, —ccxxc+adj[c] »*xadj[cc],
adj[c] *xadj[cc]}, {-cc*xcxxadj[c] »xadj[b] *xadj[a] »x adj[aa] ** adj [bb],
-adj[cc] +adj[cc] »*xadj[c] **xadj[cc], 1},

{1, ccxxc-adj[c] **xadj[cc], ccxxbbxxaaxxaxxbxxc},

{-1, ccx*xc-adj[c] »xadj[cc], adj[c] *x adj[b] »*x adj[a] ** adj [aa] »=*

adj[bb] *xadj[cc]}, {1, —cc+cC*xCxxCC, bbxxaaxxaxxbxxc},

{1, -—cc*xc+adj[c] *»adj[cc], cCxxbbxxaaxxaxxbxxc},

{-1, -adj[c] +adj[c] »*x adj[cc] **adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] **xadj[cc]}}};

1= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}
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(i) <=> (iii)
(ii) => (iii)

n-1= (% This trivially holds =)

(iii) => (i)
= assumptions =
{-a+a*xaaxxa, —aa+aa*xaxxaa, —a*xaa+adj[aa] xxadj[a], —~-c+C*xCC*xxC,
-CC+CC**C**xCC, —CC*xC+adj[c] »x»adj[cc], —aa**xaxxbxxC*xxcCC+
aa*xaxxbxxCcxxccrxCxrxcCxxbbxxaaxxaxrxaaxraxxbxrxcxxcc,
-Cx*CCxxbbxxaaxxa+cCcxrxcCrxxbbxxaasxaxrxaasxarxbxxCxxccxx
cxxCcCxxbbxxaaxxa, —adj[a] *»x adj[aa] =* adj [bb] »*x adj[cc] *=*
adj[c] »*xadj[cc] **x adj[c] »*x adj[b] ** adj[a] *» adj[aa] ** adj[a] **a +
adj[a] **a**aa**a**b**c**cc**c**cc**bb**aa**a**u,
adj[a] **a**xaa**xa*xb*x*x Cx* CCx*C*x CC*xbbxxaaxxa-
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] **x adj[c] ** adj[cc] »*
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj[a] **xaxxV,
CxxCCxxbbrrxaaxxaxraarrxaxxbxxCcxxccrxcxrxadj[c] -
cxxadj[c] »xadj[cc] *xadj[c] **x adj[b] ** adj[a] »* adj [aa] *=*
adj[a] »*x adj[aa] *x adj [bb] *x adj [cc] »* adj[c] ** w,
-cxxadj[c] **xadj[cc] »xadj[c] ** adj[b] »x adj[a] ** adj[aa] »=*
adj[a] »*x adj[aa] »*x adj [bb] **x adj[cc] »xadj[c] +
CxxCCxxbbxxaaxxaxrxaasrxarxxbxxCcrxxcCcxxCxrxadj[c] »xs,
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], —adj[c] +adj[c] ** adj[cc] x* adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[cc] *xadj[c] **xadj[b] »x adj[a] ** adj[aa] +
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adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »x adj[a] ** adj[aa] »* adj [bb] **

adj[cc] *xadj[c] **adj[cc] »*adj[c] *x adj [b] *x* adj[a] »* adj[aa],
-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »* adj[c] +

adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] *x adj[c] »* adj[cc] *x adj[c] »* adj[b] **

adj[a] »*x adj[aa] »x adj[a] »*x adj[aa] »x adj [bb] ** adj [cc] »+ adj[c],
-adj[a] **a**aa*x*axxb*xCx*xCC*x*xCx*xCCxxbbxxaaxxa+
adj[u] »% adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c] *=*
adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj [aa] »* adj[a] ** a,
adj[a] »* adj[aa] »* adj [bb] ** adj[cc] »* adj[c] **x adj[cc] *»=*
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj[a] **xa -
adj[v] »*adj[a]l **a**aaxxaxxbxxCxxCCxxCxxCCxxbbxxaaxxa,
cxxadj[c] *xadj[cc] »xadj[c] *x adj[b] *x adj[a] »* adj[aa] *=*
adj[a] »* adj[aa] »* adj [bb] »*x adj[cc] »*x adj[c] -
adj[w] ** CcxxcCxxbbxxaaxxax*xaaxxaxxbxxCcxxccxxcxxadj[c],
-CxxCC*xxbbxxaaxxaxxaasxaxxbrxcxxccxxcxrxadj[c] +
adj[s] **c*xadj[c] **xadj[cc] **adj[c] »*xadj[b] *x adj[a] »=*
adj[aa] ** adj[a] *x adj[aa] =% adj [bb] »x adj[cc] ** adj[c]};
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certificate = {{{aa**a*xb*xCxxCCx*xC*x*xcCC*xbbxxaa,
-a+a*xaaxxa, bxxcxxcc},
{aax*xaxxbxxc, ccxxc-adj[c] *x»adj[cc], cCxxbbxxaaxxaxxbxxcx*xxcc},
{aa**a*xb, —c+Ccxxcc**xC, cCxxbbxxaa*rxa*xbxxcxxcc},
{aa**ax*xbxxc, —ccxxc+adj[c] *»adj[cc], ccxxbbxxaaxxax*xxb*xcxxcc},
{1, —aa**a*xbxxCcxxccC+
aa*xxaxxbxxcrrxccrrxcxrccxrxbbrraaxrxaxraaxraxxbrrxcxrxcc, 1},
{-aax**axxbxxcxrccrrxcrxrxccxxbbxrraa, —a+ta*raaxrrxa, brxcxxcc},
{-aaxxaxxbxxc, ccxxc-adj[c] *xadj[cc], ccxxbbxxaaxxax*xxb*xcxxcc},
{-aa*xax*xb, —~-c+cxxccxxCc, cCxxbbxxaa*rxarxxbxrxcx*xcc},
{-aaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], cCxxbbxxaaxxaxxbxxcxxcc}},
{{c**ccxxbbxxaa, —a+a*xaa*x*xa, bxx C*x*CC*x Cxx CC**bb+xaaxrxa},
{cxxcCcxxbbxxaaxxaxxbxxc, ccxxc-adj[c] **xadj[cc], ccxxbbxxaaxxa},
{cxxccxxbbxxaaxxaxxb, —~-c+Ccxxcc*xC, cCxxbbxxaaxxa},
{cxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *»adj[cc], cc xxbb xxaaxxa},
{1, -cx*ccxxbbxxaa*xa+
Cx*CCxxbbxxaaxxaxxaaxrxaxxbxxCxxCCxxCxxCCxxbbxxaaxxa, 1},
{-cx*ccxxbbxxaa, —-a+a*x*xaa*xa, bxxCx*xCcCx*C*xCC*xbbxxaaxxa},
{-c*xcCxxbbxxaaxxaxxbxxc, ccxxc-adj[c] *»adj[cc], ccxxbb xxaa*xa},
{-cxxccxxbbxxaaxxaxxb, —c+crxccxxc, cCxxbbxxaaxxa}l,
{-cx*cCcxxbbxxaaxxaxxbxxc, —~-ccxxc+adj[c] *xadj[cc], ccxxbbxxaaxxa}},
{{adj[a]l, —a+a*xaax*xa, bxx Cx* CC*x Cxx CC*xxbbxxaaxxa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj[cc] ==
adj[c] »+x adj[b] *xadj[a], ax+aa-adj[aa] »+adj[a], a},
{-adj[a] ** adj[aa] »* adj [bb] ** adj[cc] ** adj[c] ** adj [cC] *=*
adj[c] »*xadj[b] **xadj[a], a*x aa-adj[aa] **adj[a], a},
{adj[a] **a*xb*xc, ccxxc-adj[c] xxadj[cc], cCcxxbbxxaaxxa},
{-adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] **x adj[cc] *x adj[C] **
adj[b] *xadj[a], —a+ax*xaaxxa, 1}, {adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] **x adj[cc] *x adj[c] ** adj [b] »» adj[a]l, —a+ax**xaaxxa, 1},
{adj[a] *xaxxb, —~c+CxxCcC*xC, CCxxbb*xaaxxa},
{adj[a] **ax*bxxc, —cc*xc+adj[c] *»adj[cc], cCxxbbxxaaxxa},
{-adj[a] »* adj[aa] ** adj [bb] **x adj[cc], -adj[c] +adj[c] ** adj[cc] »*adj[c],
adj[b] »x adj[a] **a}, {adj[v] *xadj[a] **a*xb, —cxxccxxbbxxaaxxa+
Cx*CCxxbbxxaaxxaxxaaxr*xaxxbxxCxxCCxxCxxCCxxbbxxaaxxa, 1},
{-adj[a], —a+ax*xaa*x*xa, bxxC*xxCCxxCxxCC*xbbxxaaxxa},
{-adj[v] *»adj[a], —a+ax**aa*xa, bxxcxxccxxCxxCcCxxbbxxaaxxa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj [c] ** adj [b] »* adj[a],
-a+ax*xaaxxa, brxxcxrxccrrxcrrccxrxbbxraaxxal,
{-adj[v] *»adj[a] **xa*xbxxcxxccxxbbxxaa, —-a+axxaaxxa,
bxxC*xCC*xC*x*xCC*xxbbxxaaxxa},
{-adj[a] **a*xbxxc, ccx*xxc-adj[c] *xadj[cc], ccxxbbxxaaxxa},
{-adj[v] *»adj[a] **a*xxb*xxc, ccxxc-adj[c] »xadj[cc], ccxxbbxxaax*xa},
{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] **x adj[b] ** adj[a] **a*xbxxcC,
ccxxc-adj[c] **xadj[cc], cc xx bb xx aa xxa},
{-adj[v] **adj[a] *xa*xxbxxCcxxcCxxbbxxaaxxaxxb=xxc,

ccxxc-adj[c] **xadj[cc], ccxxbb xxaaxxa},
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{-adj[a] **axxb, —~c+Cc*x*xCcC*xC, CCxxbbxxaaxxa},

{-adj[v] *x»adj[a] **xax*xxb, —c+Cc**xCcCxxC, cCxxbbxxaaxxa},

{adj[a] ** adj[aa] *x adj [bb] *x adj[cc] **x adj[c] »* adj [b] **x adj[a] **axxb,
-C+C**CC**xC, CCx*bbxxaax+xa},

{-adj[v] *»adj[a] **a*xxbxxc*xcCxxbbxxaaxxaxxb,
~C+C**xCC**xC, CCx*xbb xxaaxxa},

{-adj[a] **axxbxxc, —cc*xc+adj[c] »xadj[cc], ccxxbbxxaaxxa},

{-adj[v] *»adj[a] **a**xb*xc, —ccxxc+adj[c] **xadj[cc], ccxxbb*xaaxxa},

{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] **x adj[b] ** adj[a] **a*xb*xxcC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxaax*xa},

{-adj[v] **»adj[a] **a*xxb*xxcxxccxxbbxxaaxxaxxbxxc,

-ccxxc+adj[c] **xadj[cc], ccxxbbxxaaxxa},

{1, adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[C] **
adj[b] *xadj[a] **» adj[aa] *x adj[a] **a-adj[v] **xadj[a] **a*xaa **
axxbxxcxxccrxcxrxccxxbbxxaaxrxa, bxxcxrxccxxbbxxaaxxa},

{adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj[cc] **x adj[c] *=*

adj[b] *xadj[a]l, a*xaa-adj[aa] *xadj[a], a**b xxCc*xcc*xbbxxaaxxa},

{adj[v] **adj[a], —a+a**xaa*x*xa, bx* C** CC** Cx%x CC x*x bb xx aa »x

axxbxxCcxxccxxbbxxaaxxa}, {adj[v] »xadj[a] **xa*xb*xxC,
ccxxc-adj[c] **xadj[cc], cCxxbbx*xaaxxaxxbxxcxxccxxbbxxaaxxa},

{-adj[a] »* adj[aa] »* adj [bb] ** adj[cc] ** adj[c] **x adj[cc] *x adj [Cc] **
adj[b] *xadj[a]l, —a+a*xaaxxa, bxxCcxxcc*xbbxxaaxxa},

{-adj[a] »*x adj[aa] ** adj [bb] »*x adj[cc], -adj[c] +adj[c] ** adj[cc] »*adj[c],
adj[b] *xadj[a] **a*xbxxCcxxccxxbbxxaaxxa}, {adj[v] »xadj[a] *xxax*xb,
—C+C**CC**C, CCx*bbxxaaxraxxbrxc*xrxccxxbbxxaaxxa}l,

{adj[v] **adj[a] ** axxbxxc, —ccxxc+adj[c] »*xadj[cc],
ccxxbb*xaaxxa*xbxxCxxccxxbbxxaaxxa},

{-1, adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] ** adj[ccC] *=*

adj[c] »*x adj[b] ** adj[a] **x adj[aa] ** adj[a] **xa -
adj[v] »*adj[a] **a**aaxxaxxbxxC*xxCCxxCxxCC*xxbbxxaaxxa, 1},

{adj[a] ** adj[aa] »* adj [bb] *x adj[cc], -adj[c] +adj[c] »» adj[cc] ** adj[c],

adj[b] *xadj[a] **a}, {1, adj[a] ** a**A@a**xA*x b ** C %% CC %% C **
cc x*x bb xx aaxx a-adj[a] ** adj[aa] »x adj [bb] ** adj[cc] »* adj[c] %=
adj[cc] **adj[c] *x adj[b] »*x adj[a] ** adj[aa] »*x adj[a] **a*xVv, 1},

{-adj[a] »* adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »+ adj[b],
adj[a] **a**xaa**xa*xbx*x Cx*CCx*xC*xCC*xbbxxaaxxa-

adj[a] »* adj[aa] ** adj [bb] *x adj[cc] **x adj[c] ** adj[cc] »*
adj[c] »xadj[b] **x adj[a] »x adj[aa] *xadj[a] »xax*xV, 1},

{adj[a] ** adj[aa] ** adj [bb] ** adj[cc] **x adj[c] »* adj[cc] »* adj[c] *x adj [b],
-adj[a] +adj[a] *x adj[aa] »xadj[a], a**xV},

{-adj[a] *x adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[b] **x adj[a] *=*

adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] **x adj[c] »x adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], ax*xV},

{adj[a] ** adj[aa] »* adj [bb] **x adj[cc], -adj[c] +adj[c] *» adj[cc] ** adj[c],

adj[b] *xadj[a] **a*xV}, {-adj[a] *x adj[aa] »* adj [bb] »x adj[cc] *=*
adj[c] »*adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc],
-adj[c] +adj[c] **adj[cc] »xadj[c], adj[b] **adj[a] ** axxV},
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{-1, -adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x» adj[c] + adj[a] **
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »*x adj[cc] **x adj[c] »x adj[b] %=
adj[a] »* adj[aa] »* adj[a] ** adj[aa] *x adj [bb] *x adj [cc] ** adj [c],
adj[b] *x adj[a] **a*xVv}, {adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ==
adj[c] »*xadj[cc] *xadj[c] »*xadj[b], —adj[a] + adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »x adj[b] ** adj[a] **xaxxV},
{adj[a] ** adj[aa] ** adj[bb] *xadj[cc], -adj[c] +adj[c] *x adj[cc] =% adj[c],
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] *x adj[b] »* adj[a] **a*xV}},
{{cx*xccxxbbxxaa, —a+axxaaxxa, bxxcxxccxxcx*xadj[c]},
{-1, —-c+c*xccxxcC, adj[c] *x adj[b] »» adj[a] »* adj[aa] »=*
adj[a] »* adj[aa] *x adj [bb] *x adj[cc] »*x adj[c]},
{-c, —ccxxc+adj[c] *xadj[cc], adj[c] »*x adj[b] ** adj[a] »=*
adj[aa] **x adj[a] ** adj[aa] ** adj [bb] »x adj[cc] =+ adj[c]},
{cxxccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] xxadj[cc], adj[c]},
{-c*xcCxxbbxxaaxxaxxbxxc, ccxxc-adj[c] »»adj[cc], adj[c]l},
{c**xadj[c] *xadj[b] »*adj[a], a**aa-adj[aa] »+xadj[a],
adj[aa] ** adj[bb] **x adj[cc] **xadj[c]}, {-c**xadj[c] »*adj[b] »xadj[a],
axxaa-adj[aa] *»adj[a], adj[aa] ** adj [bb] »*x adj[cc] ** adj[c]},
{cxxccxxbbxxaaxxaxxb, —-c+cxxccxxc, adj[c]},
{-cx*ccxxbbxxaaxxaxxb, —~-c+cxxccxxc, adj[c]},
{cxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *»adj[cc], adj[c]},
{-c*xcCxxbb*xaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], adj[c]},
{-c*xadj[c] »xadj[b], -—adj[a] + adj[a] »* adj[aa] ** adj[a],
adj[aa] ** adj[bb] **x adj[cc] **xadj[c]}, {-adj[s] ** cxxadj[c] »xadj[b],
-adj[a] ** adj[aa] **x adj[bb] ** adj[cc] »*x adj[c] + adj[a] ** adj [aa] »=*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »x adj[a] »*
adj[aa] *x adj[a] »* adj[aa] »* adj [bb] »* adj[cc] »*xadj[c], 1},
{c*xadj[c] **xadj[b], -adj[a] +adj[a] ** adj [aa] »% adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **xadj[c]}, {adj[s] ** c*xadj[c] =% adj[b],
-adj[a] +adj[a] ** adj[aa] »*x adj[a], adj[aa] ** adj [bb] ** adj[cc] »*x adj[c]},
{-c*xccxxbbxxaaxxaxxbxxcxxadj[c] xxadj[b],
-adj[a] +adj[a] ** adj[aa] »*x adj[a], adj[aa] ** adj [bb] ** adj[cc] »* adj[c]},
{adj[s] ** c*xadj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*
adj[cc] **xadj[c] *»*adj[cc] »*xadj[c] *x adj [b],
-adj[a] +adj[a] ** adj[aa] »*x adj[a], adj[aa] ** adj [bb] ** adj[cc] »* adj[c]},
{adj[s] ** c*xadj[c] »*x adj[b] ** adj[a] »» adj[aa] ** adj [bb] »% adj[cc],
-adj[c] +adj[c] **adj[cc] »+adj[c],
adj[b] »x adj[a] ** adj [aa] ** adj [bb] *x adj[cc] *x adj[c]},
{1, ~c**ccxxbbxxaaxxaxxaa*xaxxbxxcxxccxxcxxadj[c] +
adj[s] »* cx*xadj[c] **xadj[cc] x* adj[c] **x adj[b] »*x adj[a] *=*
adj[aa] »+ adj[a] ** adj[aa] »* adj [bb] ** adj [cc] ** adj[c],
adj[b] **x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c]},
{cxxccxxbbxxaa, —a+a*xaaxxa, bxxCcxxcc*xCxxadj[c] »xadj[b] **
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] *xadj[c]}, {-adj[s], —-C+Cx*xCC**C,
adj[c] »*adj[b] *x adj[a] ** adj[aa] ** adj[a] »* adj [aa] »* adj [bb] »* adj[cc] »*
adj[c] »*x adj[b] ** adj[a] *x adj[aa] =% adj [bb] »x adj[cc] ** adj[c]},
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{-adj[s] *»c, —cc*x*xc+adj[c] *»adj[cc], adj[c] **adj[b] »xadj[a] »=
adj[aa] *x adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] »*
adj[b] »*x adj[a] ** adj[aa] ** adj [bb] *x adj[cc] *x adj[c]},
{cxxccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] x*adj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »x adj[cc] **xadj[c]},
{cx*xccxxbbxxaaxxaxxb, —c+cxxccx*xcC,
adj[c] »*x adj[b] ** adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] *xadj[c]},
{cxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *»adj[cc],
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »x adj[cc] *xadj[c]},
{-adj[s] **c*xxadj[c] *xadj[b], -adj[a] + adj[a] »*x adj[aa] »*x adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **xadj[c] »* adj[b] ==
adj[a] »* adj[aa] *x adj [bb] *x adj[cc] »*x adj[c]},
{-1, —cxxcCxxbb*xaaxxa*xxaa*xasxbxxCcxxccxxCxxadj[c] +
adj[s] **cxxadj[c] **xadj[cc] **adj[c] »*x adj[b] *x adj[a] »*
adj[aa] ** adj[a] *x adj[aa] =+ adj [bb] »x adj[cc] ** adj [c], 1},
{-c*xccxxbbxxaa, —-a+axxaa*xxa, bxxc*xccxxcxxadj[c]l},
{1, —c+cCc*xcc*xC, adj[c] **x adj[b] »* adj[a] **x adj[aa] *=*
adj[a] »x adj[aa] *x adj [bb] *x adj[cc] »*xadj[c]},
{adj[s], —-c+c*xcCcxxC, adj[c] ** adj[b] ** adj[a] »* adj[aa] *=*
adj[a] »*x adj[aa] ** adj [bb] *x adj[cc] »x adj[c]1},
{-cx*ccxxbbxxaaxxaxxb, —c+cxxccxxc, adj[c] **xadj[b] *+ adj[a] »*
adj[aa] ** adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c]},
{c, —cc*xc+adj[c] »xadj[cc], adj[c] ** adj[b] »x adj[a] ==
adj[aa] »* adj[a] ** adj[aa] »* adj [bb] »* adj[cc] ** adj[c]},
{adj[s] **c, —ccxxc+adj[c] *xadj[cc], adj[c] »*adj[b] **adj[a] *=*
adj[aa] ** adj[a] ** adj[aa] »* adj [bb] *x adj[cc] ** adj[c]},
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{-c*xcCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], adj[c] *x adj[b] »=*

adj[a] »*x adj[aa] »*x adj[a] *x adj [aa] *x adj [bb] *x adj[cc] *x adj[c]},
{1, -c**adj[c] *»adj[cc] **xadj[c] »*x adj[b] **x adj[a] ** adj[aa] ==
adj[a] »* adj[aa] ** adj [bb] **x adj[cc] *x adj[c] +
CxxCCxxbb*xaaxxaxxaaxxasxbrxxCcrxxccxxCcxxadj[c] xxs, 1},
{-cx*ccxxbbxxaaxxaxxb, —c*xadj[c] »*xadj[cc] »xadj[c] »*xadj[b] *=*
adj[a] »*x adj[aa] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc] »x adj[c] +
CxxCCxxbbx*xaaxxaxxaasxasxbrxxCcrxxccxxcxxadj[c] xxs, 1},
{-cx*ccxxbbxxaa, —a+ax*x*xaa*xa, bxxCcxxccxxC*rxadj[c] x*s},
{c*xccxxbbxxaaxxaxxb*xxcx*xccxxbbxxaa,

-—a+ax*xaaxxa, bxxCxxCcC*xxCxxadj[c] **sS},
{-c*xcCxxbbxxaaxxaxxbxxc, ccxxc-adj[c] *xadj[cc], adj[c] x* s},
{c*xccxxbbxrxaaxrxasxbxrcrxccrxxbbrrxaarxrxaxrxxbxxc,

ccxxc-adj[c] **xadj[cc], adj[c] ** s},

{-c*xcCcxxbbxxaaxxaxxb, —~-c+cxxccxxc, adj[c] »xsS},
{c**cc**bb**aa**a**b**c**cc**bb**aa**a**b,

-C+CxxCC*x%xC, adj[c] ** S},

{-c*xcCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc], adj[c] xS},
{c*xcCcrxbbxxaaxxaxsxbxxCcxxccxxbbxxaaxxaxxbxxc,
-ccxxc+adj[c] »xadj[cc], adj[c] **sS}, {1, —-Cx*xcCxxbbxxaax*xxa+

Cx*CCxxbbxxaaxraxxaarxrxaxrxbxxCcxxccxrxCrxcCcrxbbxrrxaaxxra,
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bxxcxxadj[c] *xxs}, {-Cxxccxxbbxxaa, —-a+axxaaxxa,
b*xCxxCCxxCx*xCCxxbbxxaax*xaxsxbxxcxxadj[c] x*s},
{-cx*ccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] »xadj[cc],
ccxxbbxxaaxxaxxbxxcxxadj[c] *xS}, {-C*xcCxxbbxxaaxxaxxb,
~C+C**CCxxC, CCxxbbxxaa*xa*xxbxxcxxadj[c] xxs},
{-c*xcCxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc],
ccxxbbxxaaxxaxxbxxcxxadj[c] *xxS}}};

n-= CheckCertificates[certificate, cond2, assumptions]

ouf-]= {True, True, True, True}
(i) <=> (iv)

(i) => (iv)

n-]= assumptions = {-a+axxaa*xa, —aa+aa*xax**aa,
-axxaa+adj[aa] *x»adj[a], —~-C+C**CC*xC, —CC+ CC %% C %% CC,
-ccxxc+adj[c] *xadj[cc], —a*xbxxCc+axxbxxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccrxbbxxaaxxa*xbxxcxxccxxbbxxaa,
—axxbxxCcxxcCcxxbbxxaa+adj[aa] »x adj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —~ccxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] *x adj[a] ** adj[aa] ** adj [bb] ** adj[cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj [aa],
axxaa-adj[aa] *»adj[a], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] **xadj[c] »*adj[cc], cc*xc-adj[c] **xadj[cc],
-adj[c] **adj[b] »xadj[a] +adj[c] »*x adj [b] ** adj[a] »*
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] ** adj [bb] »*x adj[cc] + adj[aa] »* adj [bb] *x adj[cc] **x adj[c] *=*
adj[b] *xadj[a] **x adj[aa] *x adj [bb] *x adj[cc], a**xb *x Cc x* cCc xx bb xx aa -
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] »*» adj [b] *x adj[a], cC *x bb xx aa **
axxbxxc-adj[c] *xadj[b] »xadj[a] ** adj[aa] »* adj [bb] ** adj[cc]};
certificate = {{{-aax*xa**bxxc, ccxxc-adj[c] »xadj[cc], ccxxbbxxaax**a},
{aa**axxbxxcxxccxxbbxrrxaaxrxaxxbxxc, ccxxc-adj[c] »*xadj[cc],
ccxxbbxxaaxxa}, {aa**a*xb x% C*%x CC** C*x CC*x bb xxaa,
-—a+axxaa**a, bxxCcxrxcCrxxCrxCcCxxbbrxaaxxral,
{-aaxxa*xb, —~-C+C*xCC*xC, cC*x*xbbxxaaxxa},
{aa**a*xbxxcxxccrxbbrrxaaxraxxb, —~-c+crrxccxxc, ccxxbbxrxaaxxal,
{-aa*x*axxbxxc, —ccxxc+adj[c] »xadj[cc], ccxxbbxxaaxxa},
{aa*x*xaxxbxxCcxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] x*adj[cc],
ccxxbbxxaaxxa}, {aaxxa*xbxxc, ccxxc-adj[c] **xadj[cc],
ccxxbbxxaaxxaxxbxxcrxccrxxcxxccrxbbrrxaaxrxxa}, {aaxxax*xb,
—C+C**CC**C, CCxxbbxxaa**asxbrxcrrxccrxxcxrxccrxbbrrxaaxxal,
{aax*axxb*xxc, —ccxxc+adj[c] *x*adj[cc], cCxxbbxxaaxxa*xbxxCxx
CC*xCx*CCxxbbxxaaxxa}, {aa*xraxxbxrxc, ccxxbbxxaaxxaxxb*xc-
adj[c] »*xadj[b] *x adj[a] *» adj[aa] ** adj [bb] »*x adj[cc], cc *x bb xx aa ** a},
{aa, —a*xbxxc+axxbxxcxxccrxbbrxxaasxrxaxrxbxxc, ccxxbb*xaax+xal,

{aaxxaxxbxxc, —cCxxbbxxaaxxaxxbxxc+adj[c] »xadj[b] »xxadj[a] *=*
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adj[aa] ** adj [bb] »x adj[cc], cc*xbbxxaaxxa}}, {{-adj[a], —a+axxaax**a,
b %% C *xx cC xx bb xx aa xx adj[aa] »x adj [bb] *x adj[cc] »x adj[c]},
{-adj[a], -adj[aa] ** adj [bb] ** adj[cc] + adj[aa] *x adj [bb] *x adj [cc] *=*
adj[c] »*x adj[b] ** adj[a] »* adj[aa] ** adj [bb] **x adj[cc], adj[c]},
{-adj[a], a*xbxx cxxcc*xxbb xxaa-adj[aa] *» adj[bb] ** adj[cc] »*
adj[c] »* adj[b] *~ adj[a], adj[aa] =+ adj[bb] »* adj[cc] »* adj[c]}},
{{1, —c+cx*xccxxc, adj[c] »*x adj[b] *+ adj[a] »*x adj[aal},
{c, —ccx*xc+adj[c] »xadj[cc], adj[c] ** adj[b] »*x adj[a] ** adj[aa]l},
{-c, ccxxbbxxaaxxaxxbxxc-adj[c] xxadj[b] *x adj[a] »*x adj[aa] *=*
adj[bb] *x adj[cc], adj[c] *x adj[b] *x adj[a] ** adj[aa]},
{cxxadj[c] **xadj[b] *xadj[a]l, a**b *xCc*xcCcxxbbxxaa-
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] »» adj[b] »*x adj[a], adj[aa]l},
{-c*xadj[c] »xadj[b] *xxadj[a], a**xb *x Ccxx cc xx bb xx aa -
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj [b] *x adj[a], adj[aa]l},
{-c, -—adj[c] »*x adj[b] *xadj[a] +adj[c] »*» adj[b] ** adj[a] ** adj[aa] ==
adj[bb] ** adj[cc] »*x adj[c] ** adj [b] *x adj[a], adj[aal}}};

n-= CheckCertificates[certificate, cond4, assumptions]

ouf-]= {True, True, True}

(iv) => (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa*xaxxaa, —a*xaa+adj[aa]l xxadj[a],
-C+C**CC*%C, —-CC+CC**C*x%CC, —CCxxC+adj[c] x*xadj[cc],
—2a**A*x* b ** C*xCCx*Cx*CCxxbbxxaa*xa+aax*xax*b**xC*xCCxx
CxxCCxxbbxxaa*xaxraaxraxxbrrxcxrxccxrxCcxxccxxbbxrxaaxxra,
adj[a] »* adj[aa] *x adj [bb] *x adj [cc] »* adj[c] -
adj[a] **a*xxaa**xA*x D *x* Cx* CC**W, —~Cxx CCxxbb*xaaxxaxxv+
cxxadj[c] »xadj[cc] *xadj[c] x*x adj[b] ** adj[a] »+ adj[aa],
axxbxxc-axxbsxcxxccxxbbxxaaxrxaxxbxxc,
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], —adj[c] +adj[c] ** adj[cc] x* adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[a] ** adj[aa] »* adj[bb] ** adj[cc] »*x adj[c] **
adj[cc] **x adj[c] **x adj [b] ** adj[a] »x adj[aa] +
adj[a] »* adj[aa] »*x adj [bb] *x adj[cc] »* adj[c] **x adj[cc] *x adj[Cc] **
adj[b] »x adj[a] ** adj[aa] »* adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ==
adj[c] *xadj[cc] *x adj[c] »*x adj[b] **x adj[a] »x adj[aa]l, c**cCxxbbxxaa*xa-
adj[w] »* adj[cc] »xadj[c] ** adj [b] ** adj[a] »*x adj[aa] **x adj[a] ** a,
-adj[v] ** adj[a] »*x adj [aa] »* adj [bb] »*x adj[cc] »*x adj[c] +
aaxxaxxbxxcxxcCxxCxxadj[c], adj[c] **adj[b] »x adj[a] -adj[c] ** adj[b] *=*
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »x adj[c] ** adj [b] **x adj[a]};
certificate = {{{-1, ax*bxxc-a*xb*xCcxxccxxbbxxaaxxaxxbxxc, 1}},
{{-ccxxadj[w] **adj[cc], adj[c] »*adj[b] *xadj[a] -adj[c] **x adj[b] »=
adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »x adj[c] ** adj [b] ** adj[a], 1},
{ccxxbbxxaaxxaxxbxxadj[w] »xadj[cc], adj[c] *x adj[b] »x adj[a] -
adj[c] »*x adj [b] ** adj[a] »* adj [aa] »* adj [bb] »*
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adj[cc] *xadj[c] *x adj[b] »% adj[a], 1},

{cc x* adj[w] »*x adj[cc] **adj[c] »x adj[b], -adj[a] + adj[a] ** adj[aa] »* adj[a],
adj[aa] *x adj[bb] **x adj[cc] *x adj[c] »* adj[b] *x adj[a]},

{-ccxxbbxxaaxxaxxbxxadj[w] *xadj[cc] »xadj[c] x*adj[b],

-adj[a] +adj[a] ** adj [aa] »* adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj [b] ** adj[a]l},

{cc x*xadj[w] *x adj[cc] *x adj[c] **adj[b] *»x adj[a], a *x aa - adj [aa] ** adj[a],
adj[aa] ** adj [bb] »* adj[cc] *x adj[c] »* adj [b] **x adj[a]l},

{-ccxxbbxxaaxxaxxbxxadj[w] *xadj[cc] »xadj[c] xxadj[b] *xadj[a],
axxaa-adj[aa] *xadj[a], adj[aa] ** adj [bb] ** adj[cc] *=*

adj[c] »xadj[b] *xadj[a]}, {cc, cx*xcCcxxbbxxaax*xa-
adj[w] »*x adj[cc] **xadj[c] »*x adj [b] ** adj[a] ** adj[aa] ** adj[a] *=* a,
aa xx adj[aa] »x adj[bb] ** adj [cc] »*x adj[c] ** adj [b] »x adj[a]},

{-ccxxbbx*xaaxxax*xxb, cxxccxxbb*xaax*xxa-

adj[w] »*x adj[cc] *xadj[c] »*x adj [b] ** adj[a] ** adj[aa] =+ adj[a] *=* a,
aa x* adj[aa] »x adj[bb] *x adj[cc] »*x adj[c] ** adj [b] »x adj[a]l},

{-ccxxadj[w] **adj[cc] *»*adj[c] **adj[b] *xadj[a], a**xaa-adj[aa] *+adj[a],
ax% aa ** adj[aa] x* adj [bb] *x adj[cc] ** adj[c] »*x adj [b] ** adj[a]},

{ccxxbbxxaaxxaxxbxxadj[w] »xadj[cc] *xadj[c] »*xadj[b] **xadj[a],
axxaa-adj[aa] *xadj[a],
ax*aax*adj[aa] x* adj[bb] *x adj[cc] *x*adj[c] »*x adj[b] *+ adj[a]},

{cc ** adj[w] ** adj[cc] **adj[c] »*» adj[b] *xadj[a], —a+a*xaaxxa,
aa x* adj[aa] »x adj[bb] ** adj [cc] »*x adj[c] ** adj [b] »x adj[a]l},

{-ccxxbbxxaaxxaxxbxxadj[w] xxadj[cc] »xadj[c] xxadj[b] *xadj[a],
-a+a*xaaxxa, aax*xadj[aa] »xadj[bb] »xadj[cc] »xadj[c] *=*

adj[b] »xadj[al}, {-ccx*C*x*xCcCxxbb, —aa+aa*xaxxaa,
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj [b] ** adj[a]l},

{ccxxbbxxaaxxaxxbxxcxxcc*xbb, —aa+aax*xax*xaa,
adj[aa] ** adj [bb] »%x adj[cc] *x adj[c] »* adj [b] **x adj[a]l},

{-ccxxadj[w] **adj[cc] »*xadj[c] »*adj[b],

-adj[a] +adj[a] *x adj[aa] »xadj[a]l, 1},

{ccxxbb xxaaxxaxxbxxadj[w] x*xadj[cc] x*adj[c] »xadj[b],
-adj[a] +adj[a] ** adj[aa] »*xadj[a]l, 1},

{-ccxxadj[w] *xadj[cc] »xadj[c] **adj[b] *xadj[a], a*xaa-adj[aa] **xadj[a],
1}, {ccxx*bbx*aa*xxaxxbxxadj[w] **xadj[cc] **xadj[c] »xadj[b] *xadj[a],
axxaa-adj[aa] *xadj[a], 1}, {-cCc, C**xcCxxbbxxaaxxa-

adj [w] »* adj[cc] **x adj[c] »* adj [b] ** adj[a] ** adj[aa] ** adj [a] ** a, aa},
{ccxxbbxxaaxxa*xb, cxxccrxxbbxrxaaxrrxa-
adj[w] *»* adj[cc] »xadj[c] *x adj [b] ** adj[a] »*x adj[aa] »*x adj[a] ** a, aa},

{cc **x adj [w] »* adj[cc] ** adj[c] »* adj [b] x* adj[a],
axxaa-adj[aa] *xadj[a], axxaa},

{-ccxxbbxxaaxxaxxbxxadj[w] xxadj[cc] »xadj[c] xxadj[b] *xadj[a],
axxaa-adj[aa] *»adj[a], axxaa},

{-ccxxadj[w] **adj[cc] »xadj[c] **adj[b] *xadj[a], —a+ax**xaax*xa, aa},

{ccxxbbxxaaxxaxxbxxadj[w] »xadj[cc] *xadj[c] »*x adj[b] ** adj[a],
-a+a*xaaxxa, aa}, {CCxxCxxCCxxbb, —aa+aaxxa*xaa, 1},

{-cc*xbb*xaaxxa*xbxxcxxccxxbb, —aa+aaxxax*xaa, 1},
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{-1, cc*xc-adj[c] »*xadj[cc],
cc x*x bb *x aa xx adj[aa] *x adj [bb] **x adj[cc] »x adj[c] ** adj [b] **xadj[a]l},
{1, ccxxc-adj[c] **xadj[cc], cc*xbb*xaa}, {-1, —cC+CC*x*xC#*xcCC,
bb x* aa ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c] ** adj [b] »*x adj[a]l},
{-1, —ccxxc+adj[c] *xxadj[cc], ccxxbb xxaa*xadj[aa] ==
adj[bb] *x adj[cc] »*x adj[c] **x adj [b] *xadj[a]l},
{1, -cc+ccxxcxxcc, bbxxaa}, {1, ~ccxxc+adj[c] »xadj[cc], cc xxbb xxaa},
{-ccxxbbxxaaxxadj[aa]l, adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c] -
adj[a] **ax*xaa*xa*xbxxCxxcc*xxw, adj[b] *xadj[a]l},
{ccxxbbxxaaxxaxxb*xxCxxccxxbbxxaaxxadj[aa]l,
adj[a] »* adj[aa] »* adj [bb] ** adj [cc] »* adj[c] -
adj[a] »*ax*aa*xxa*xbxxCxxcc*xw, adj[b] *xadj[a]l},
{-ccxxbbxxaa, —a+a*xaaxxa, bxxcxxccxxwxxadj[b] xxadj[a]l},
{-ccxxbbxxaaxxadj[aa] xxadj[a], —a+a*xaaxxa,
b*xcxxccxxwxxadj[b] xxadj[al}, {cCxxbbxxaaxxaxxbxxcCxxccx*xbbxxaa,
-a+axxaa**a, bxxCc*xcCxxw=xxadj[b] xxadj[a]l},
{ccxxbbxxaaxxaxxbxxCxxccxxbbxxaaxxadj[aa] *xadj[a],
-a+axxaax*xa, bxxCcxxccxxw=xxadj[b] xxadj[a]},
{cc *xbb xx aa, ax*xaa-adj[aa] *x»adj[a]l, axxbxxcxxccxxw=xxadj[b] xxadj[a]l},
{-ccxxbbxxaaxxaxxbxxcCxxcc*xbbxxaa,
ax*xaa-adj[aa] *xadj[a], a*xbxxCcxxccx*xw=xxadj[b] xxadj[a]},
{cc *x bb xx aa, -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
adj[bb] ** adj[cc] »*x adj[c] ** adj [b] **xadj[a]},
{-ccxxbbxxaaxxaxxbxxcCxxccx*xbbxxaa,
-adj[aa] +adj[aa] »*x adj[a] =+ adj [aa],
adj[bb] *x adj[cc] »*x adj[c] ** adj [b] *» adj[a]l}, {-cc xxbb xx aa,
axxbxxc-axxbxxcxxcCxxbbxxaaxxaxxbxxc, ccxxw=*xadj[b] xxadj[al}},
{{-a*xbxxadj[w] *xadj[cc], adj[c] »*x adj[b] **adj[a] -adj[c] »*x adj[b] **
adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] =% adj [b] ** adj[a], 1},
{a**xbxxadj[w] *» adj[cc] *xadj[c] *»adj[b], -adj[a] +adj[a] ** adj[aa] »*
adj[a], adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* adj[b] ** adj[a]},
{a*xbxxadj[w] »xadj[cc] »xadj[c] *x adj [b] x* adj[a],
axxaa-adj[aa] *xadj[a], adj[aa] =+ adj [bb] »* adj[cc] *=*
adj[c] »xadj[b] *x*xadj[a]}, {a**xb, cxxccxxbbxxaaxxa-
adj[w] »* adj[cc] »x adj[c] *x adj [b] ** adj[a] »*x adj[aa] **x adj[a] ** a,
aa xx adj[aa] *x adj [bb] *x adj[cc] *x adj[c] »* adj [b] »*x adj[a]},
{-a*xbxxadj[w] xxadj[cc] »x adj[c] »* adj[b] **xadj[a],
axxaa-adj[aa] *xadj[a],
ax* aa**adj[aa] x* adj [bb] *x adj[cc] **adj[c] »*x adj[b] ** adj[a]},
{a*x*xbxxadj[w] *» adj[cc] **xadj[c] *x adj[b] *xadj[a], —a+a*xaaxxa,
aa x* adj[aa] »x adj[bb] *x adj [cc] »*x adj[c] ** adj [b] »x adj[a]l},
{-ax*bxxcx*xccxxbb, —aa+aa*xaxxaa,
adj[aa] ** adj [bb] »* adj[cc] *x adj[c] »* adj [b] **x adj[a]l},
{-a*xbxxadj[w] »xadj[cc] *xadj[c] »%adj[b],
-adj[a] +adj[a] ** adj[aa] »xadj[a]l, 1},
{-ax*bxxadj[w] *x adj[cc] **x adj[c] »* adj[b] *x adj[a],
axxaa-adj[aa] *»adj[a], 1}, {-a*xb, cxxccxxbbxxaaxxa-
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adj [w] **x adj[cc] **x adj[c] *+ adj[b] *x adj[a] »x adj[aa] ** adj[a] **a, aa},

{a*xbxxadj[w] *x adj[cc] *xadj[c] »x adj[b] »* adj[a],
a**aa-adj[aa] *+xadj[a], a**aa},

{-axxbxxadj[w] »xadj[cc] x*xadj[c] *x adj[b] *+xadj[a], —-a+a*xxaaxxa, aa},

{a*x*bxxcxxccxxbb, —aa+aax*xaxrxaa, 1},

{adj[aa], adj[a] ** adj[aa] ** adj [bb] ** adj [cc] ** adj [c] -

adj[a] **ax*xaaxxax*xbxxCcxxcc*xw, adj[b] *xadj[a]},
{-axxbxxcxxccxxbbxxaaxxadj[aa]l, adj[a] »» adj[aa] ** adj [bb] »=
adj[cc] **xadj[c] -adj[a] **ax*aa*x*xa*xb*xCcxxccxxw, adj[b] **adj[a]},

{1, -a+ax*xaax*xa, bxxcxxccxxwx*xadj[b] »xadj[a]l},

{adj[aa] *»adj[a], —a+ax**xaa*xa, bxxcxxccxxw=xxadj[b] »xxadj[a]l},

{-a*xbxxcxxccxxbbxxaa, —-a+ax*xaax*xa, bxxcxxccxxwxxadj[b] »xxadj[a]l},

{-ax%xb*xC*%cCxxbbxxaaxxadj[aa] »+adj[a],

-a+axxaax*xa, bxxCcxxcCcxxw=xxadj[b] xxadj[a]},

{-1, ax*aa-adj[aa] **xadj[a]l, a**bxxcxxccx*xw=xxadj[b] »xxadj[a]l},

{a*xb*xcxxccxxbbxxaa, axxaa-adj[aa] **xadj[a],
axxbxxCcxxcCcxxwxxadj[b] xxadj[a]l},

{-1, -adj[aa] +adj[aa] ** adj[a] »* adj[aa],
adj[bb] *x adj[cc] »*x adj[c] ** adj [b] **xadj[a]},

{a*xbxxc*xccxxbbxxaa, -adj[aa] +adj[aa] »x adj[a] ** adj [aa],
adj[bb] *x adj[cc] *x adj[c] ** adj [b] *»xadj[a]l}, {1,
axxbxxc-axxbxxcxxccxxbbxxaaxxaxxbxxc, ccxxw=*xadj[b] »xxadj[al}},

{{-ccxxbbxxadj[v] *»adj[a] x* @ax*x b xx C ** cC xx bb xx aa »x adj[aa] ** adj [bb],
-adj[cc] +adj[cc] **adj[c] *+adj[cc], 1},

{-cc*xbbx*xadj[v] *xadj[a] »x adj[aa], adj[a] »* adj[aa] »* adj [bb] »*

adj[cc] *xadj[c] -adj[a] **ax*aa**xa*xb*xCcxxccx*xw, adj[cc]},

{ccxxbb xxadj[v] *x*xadj[a] *x a*x b xx C xx cC *x bb xx aa xx adj [aa],
adj[a] »* adj[aa] ** adj [bb] ** adj [cc] »+ adj[c] -

adj[a] **axxaa*xa*xbxxCcxxcc*xxw, adj[cc]},
{-ccxxbbxxadj[v] *xadj[a], —a+ax**xaa**xa, bxxCc*xxccxxw=xxadj[cc]},
{-ccxxbbxxadj[v] *x adj[a] »*x adj[aa] *x adj[a],
-a+axxaa*xa, bxxCcxxccxxw=xxadj[cc]},
{cc*xbb xxadj[v] **xadj[a] **x @a*xb x%x Cx%x cC % bb xx aa,
-a+axxaa*xa, bxxCcxxCcCxxW=xxadj[cc]},

{ccxxbbxxadj[v] *x»adj[a] ** ax*xb xx C x*x cC *x bb *xx aa *x adj [aa] *x adj [a],
-a+axxaax*xxa, bxxcxxccxxwWxxadj[cc]}, {ccxxbbxxadj[v] »x+xadj[a],
axxaa-adj[aa] *»adj[a], a*xbxxcxxccxxwxxadj[cc]l},

{-ccxxbbxxadj[v] *x adj[a] ** @axx b xx C x* cC xx bb xx aa,
axxaa-adj[aa] »xadj[a]l, a*xbxxCcxxccx*xw=xxadj[cc]},

{cc *xbb xx adj[v] ** adj[a], -adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc]},

{-ccxxbbxxadj[v] *x adj[a] *x* @axx b xx C x* CC xx bb xx aa,

-adj[aa] +adj[aa] »*x adj[a] ** adj [aa],
adj[bb] *x adj[cc] »*x adj[c] **xadj[cc]}, {-ccxxbbxxadj[v] **xadj[a],
axxbxxc-axxbxxcxxccrxxbbxxaasxaxxbxxc, ccxxwxxadj[cc]},

{-ccx*xbbx*xadj[v] *x*xadj[a] **a*xb x* adj[w] »*xadj[cc],
adj[c] »*xadj[b] **adj[a] -adj[c] »*x adj[b] ** adj[a] *x adj[aa] =% adj [bb] »=*
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adj[cc] *xadj[c] *» adj[b] »*x adj[a], adj[aa] »* adj [bb] **x adj[cc]},
{ccxxbb xxadj[v] **adj[a] **x a*x b xxadj[w] ** adj[cc] »*xadj[c] x*adj[b],
-adj[a] +adj[a] *x adj[aa] *x adj[a], adj[aa] #x adj [bb] *x adj[cc] *=*
adj[c] »%xadj[b] ** adj[a] ** adj[aa] =% adj [bb] »* adj[cc]},
{ccxxbbxxadj[v] **xadj[a] *xaxxb xxadj[w] *xadj[cc] »*xadj[c] *=*
adj[b] »x adj[a], a*x*xaa-adj[aa] »x adj[a], adj[aa] ** adj [bb] »*
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *xadj[cc]},
{ccxxbbxxadj[v] *x*xadj[a] **a*xb, cxxcCcxxbb*xaaxxa-
adj[w] »*x adj[cc] **xadj[c] »x adj[b] ** adj[a] ** adj[aa] ** adj[a] *=* a,
aa *x adj[aa] *x adj [bb] *x adj[cc] *x adj[c] »* adj [b] »=*
adj[a] »* adj[aa] ** adj [bb] **x adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] ** axxb x*x adj[w] **x adj[cc] **x adj[c] *=*
adj[b] »xadj[a], a**aa-adj[aa] »xadj[a], a x* aa *x adj[aa] »* adj [bb] »*
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *xadj[cc]},
{ccxxbbxxadj[v] **xadj[a] *xa»xb x%xadj[w] **adj[cc] »xadj[c] *=*
adj[b] »xadj[a]l, —a+a**xaaxxa, aax*adj[aa] »x adj[bb] %=
adj[cc] **xadj[c] »x adj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] **x axxbxxC**xcCcxxbb, —aa+aaxxaxxaa,
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »=*
adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc]},
{-ccx*xbbx*xadj[v] *x*xadj[a] **a*xb x* adj[w] »*adj[cc] »*xadj[c] *x adj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] ** adj [bb] »% adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] *x ax*xb xx adj[w] **x adj[cc] **x adj[c] *=*
adj[b] *xadj[a], a**aa-adj[aa] »x adj[a], adj[aa] »x adj[bb] ** adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] *xaxxb, cxxccxxbbxxaaxxa-
adj [w] »*x adj[cc] **x adj[c] »* adj [b] ** adj [a] ** adj[aa] =+ adj[a] *=* a,
aa xx adj[aa] »x adj[bb] *xadj[cc]}, {cc*xbbxxadj[v] *xadj[a] **
axxbxxadj[w] **xadj[cc] **x adj[c] »*xadj[b] *xadj[a],
axxaa-adj[aa] *»adj[a], a*xaax*adj[aa] »x adj[bb] *xadj[cc]},
{-ccxxbbxxadj[v] *xadj[a] *x axxb x*x adj[w] **x adj[cc] **x adj[c] *=*
adj[b] *xadj[a], —-a+a*xaaxxa, aa*x*adj[aa] »xadj[bb] *xadj[cc]},
{ccxxbb xxadj[v] *xxadj[a] *xaxxbxxCcxxccxxbb, —aa+aa*xaxxaa,
adj[aa] ** adj [bb] »*x adj[cc]}, {cc*xxbb*xadj[v] »x adj[a] ** adj[aa],
adj[a] »*x adj[aa] *x adj[bb] ** adj[cc] *x adj[c] -adj[a] ** a**aa xx a x*
bxxc*xccxxw, adj[b] **x adj[a] »* adj [aa] »* adj [bb] »* adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] ** axxb xx C % cC »x bb xx aa xx adj[aa],
adj[a] »* adj[aa] *x adj [bb] **x adj [cc] »* adj[c] -
adj[a] **axxaa*xa*xbxxCxxCcCc*x*w, adj[b] *x adj[a] »*x adj[aa] *=*
adj[bb] **adj[cc]}, {ccxxbbx*xadj[v] *x*adj[a], —a+ax**xaaxxa,
bxxcCcxxccxxwxxadj[b] xxadj[a] *x adj[aa] »* adj [bb] ** adj[cc]},
{cc *x bb xx adj[v] ** adj[a] **x adj[aa] *xadj[a], —a+a*xaaxxa,
b*xCxxccxxwxxadj[b] xxadj[a] xx adj[aa] »x adj[bb] ** adj[cc]},
{-ccxxbbxxadj[v] *xadj[a] **axxbxxCcx*xccxxbbxxaa, —a+axxaaxxa,
b*xcxxccxxw=*xadj[b] xxadj[a] *x adj[aa] »* adj [bb] ** adj[cc]},
{-ccxxbbxxadj[v] *»adj[a] x* @axx b xx C % cC xx bb xx aa »x adj[aa] ** adj[a],
-a+a*xaaxxa, bxxcxxccxxWxxadj[b] xxadj[a] *+ adj[aa] ** adj [bb] *x*
adj[ccl}, {-ccxxbbxxadj[v] »xadj[a]l, a x* aa - adj[aa] »+adj[a],



154 | CertificatesHartwig.nb

axxbxxcxxcCcxxwWxxadj[b] xxadj[a] ** adj[aa] »* adj [bb] *x adj[cc]},
{ccxxbbxxadj[v] xxadj[a] **xa*xb xx Cxx cc x* bb xx aa,
a**xaa-adj[aa] »xadj[a],
axxbxxCcxxccxxwWxxadj[b] xxadj[a] ** adj[aa] »* adj[bb] *x adj[cc]},
{-ccxxbbxxadj[v] *xadj[a], -adj[aa] + adj[aa] »* adj[a] ** adj[aa], adj[bb] %=
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc]},
{ccxxbb xxadj[v] *xadj[a] **x a*xb xx Cx%x cC % bb xx aa,
-adj[aa] +adj[aa] **x adj[a] **x adj[aa], adj [bb] »* adj[cc] *=*
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] »x adj[cc]},
{ccxxbbxxadj[v] *xxadj[a], a**xbxxc-a*xbxxcxxccxxbbxxaaxxaxxbxxc,
ccx*xW=x%adj[b] *x adj[a] »*x adj[aa] ** adj [bb] **x adj[cc]},
{cc *xbb, -adj[v] ** adj[a] ** adj[aa] =% adj [bb] ** adj[cc] ** adj[c] +
aa*xaxxbxxcxxccxxCxxadj[c], adj[b] xx adj[a] *=
adj[aa] ** adj[bb] **adj[cc]}, {-1, ccx*xc-adj[c] **adj[cc],
adj[c] »*xadj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc]},
{-ccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] **adj[cc],
adj[c] *»xadj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj[cc]},
{-cc, —-c+cxxccxxcC, adj[c] ** adj[b] »*x adj[a] =+ adj[aa] »=*
adj[bb] *x adj[cc]}, {-ccxxcCc, —cc*x*xc+adj[c] *xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc]},
{-cc*xbb, —adj[v] ** adj[a] ** adj[aa] »*x adj [bb] »*x adj[cc] »*xadj[c] +
aaxxaxxbxxCxxcCxxCxxadj[c], adj[cc]},
{ccxxbbxxaaxxaxxbxxc, ccxxc-adj[c] »xadj[cc], adj[c] **»adj[cc]l},
{ccxxbbxxaaxxaxxb, —-c+c*xcc*xxc, adj[c] **adj[cc]},
{ccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *xadj[cc], adj[c] **adj[cc]},
{ccxxbbxxaaxxaxxb, —-c+c*xccxxc, 1},
{ccxxbbxxaaxxaxxbx*xc, —ccxxc+adj[c] *xadj[cc], 1},
{cc, —c*xcCcxxbb*raaxxaxxv+cxrxadj[c] xxadj[cc] »=
adj[c] **x adj[b] ** adj[a] »*x adj[aa], adj [bb] **x adj[cc]},
{-ccxxbbxxaaxxaxxb, —cxxcCcxxbbxxaa*xxa*xv+cxxadj[c] »=
adj[cc] **x adj[c] *« adj[b] *+ adj[a] »* adj[aa], adj[bb] ** adj[cc]},
{ccxxadj[w] *x adj[cc], adj[c] **x adj [b] ** adj[a] - adj[c] »* adj[b] *=*
adj[a] »*x adj[aa] *x adj [bb] *x adj[cc] »* adj[c] ** adj [b] *x adj[a],
axxVxxadj[bb] xxadj[cc]l}, {-ccxxbb*xaaxxaxxbxxadj[w] *xadj[cc],
adj[c] »* adj[b] **adj[a] -adj[c] **adj[b] ** adj[a] *=*
adj[aa] ** adj [bb] »%x adj[cc] *x adj[c] »* adj[b] ** adj[a],
axxVxxadj[bb] xxadj[cc]l}, {-ccx*adj[w] *»adj[cc] **adj[c] *xadj[b],
-adj[a] +adj[a] ** adj[aa] »x adj[a], adj[aa] ** adj [bb] »=*
adj[cc] **xadj[c] »xadj[b] **x adj[a] ** a x*x v *x adj [bb] *x adj[cc]},
{ccxxbbxxaaxxaxxbxxadj[w] »xadj[cc] *xadj[c] »%xadj[b],
-adj[a] +adj[a] *x adj[aa] »* adj[a], adj[aa] ** adj [bb] »=*
adj[cc] *xadj[c] **x adj[b] »x adj[a] ** a ** v *x adj [bb] **x adj[cc]},
{-ccxxadj[w] **adj[cc] **xadj[c] »*xadj[b] *+adj[a],
axxaa-adj[aa] *xadj[a], adj[aa] =+ adj [bb] **x adj[cc] *»*
adj[c] »*x adj[b] ** adj[a] **x a xx v xx adj [bb] *x adj[cc]},
{ccxxbb xxaaxxaxxb xxadj[w] x* adj[cc] **adj[c] »*x adj[b] ** adj[a],
axxaa-adj[aa] *xadj[a], adj[aa] =+ adj [bb] »* adj[cc] *=*
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adj[c] »*x adj[b] **adj[a] **» a x*x v xx adj [bb] *x adj[cc]},
{-cc, c*xcCxxbbxxaaxxa-adj[w] xxadj[cc] »xadj[c] »*xadj[b] **
adj[a] »x adj[aa] **xadj[a] **x a, aa x*x adj [aa] »* adj [bb] »*
adj[cc] *xadj[c] ** adj[b] »* adj[a] ** a ** v *x adj [bb] **x adj[cc]},
{ccxxbbxxaaxxaxxb, cxxccxxbbxxaaxxa-adj[w] »xadj[cc] *xadj[c] »=
adj[b] »x adj[a] ** adj[aa] »x adj[a] ** a, aa xx adj [aa] ** adj [bb] »=*
adj[cc] **xadj[c] »x adj[b] **x adj[a] ** a x*x v xx adj [bb] *x adj[cc]},
{cc **x adj [w] »* adj[cc] ** adj[c] »* adj [b] ** adj[a],
axxaa-adj[aa] *»adj[a], a*xaax**adj[aa] »x adj[bb] *xadj[cc] »*
adj[c] »*adj[b] *x adj[a] ** a x*x v *x adj [bb] *x adj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[w] *xadj[cc] »xadj[c] x*adj[b] *xadj[a],
axxaa-adj[aa] *»adj[a], a*xaax*adj[aa] »x adj[bb] *xadj[cc] »=
adj[c] »* adj[b] ** adj[a] ** a** Vv xx adj[bb] »x adj[cc]},
{-ccxxadj[w] *xadj[cc] »xadj[c] **adj[b] *xadj[a], —a+ax*xaax**a,
aa x* adj[aa] »x adj [bb] *x adj[cc] »*x adj[c] %=
adj[b] »x adj[a] **a**V xxadj[bb] *xadj[cc]},
{cc xxbb xx aaxxaxxb xxadj[w] x* adj[cc] ** adj[c] »*x adj[b] ** adj[a],
-a+a*xxaa*xxa, aax*xadj[aa] »x adj[bb] »x adj[cc] »*
adj[c] »*xadj[b] **adj[a] **» a x*x v xx adj [bb] *x adj[cc]},
{ccxxCc*xcCxxbb, —aa+aaxxaxxaa, adj[aa] »x adj[bb] ** adj[cc] »=*
adj[c] *»*adj[b] *x adj[a] ** a x*x v *x adj [bb] *x adj[cc]},
{-cc*xbb*xaaxxa*xbxxcxxccxxbb, —aa+aaxrxax*xaa,
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* adj[b] ** adj[a] ** a x* V »*
adj[bb] *x adj[cc]}, {cc**adj[w] »*x adj[cc] **adj[c] »xadj[b],
-adj[a] +adj[a] *x adj[aa] *x adj[a], a**V x*xadj[bb] »xadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[w] xxadj[cc] »xadj[c] x*adj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], a **x Vv xx adj [bb] »x adj[cc]},
{cc xx adj[w] *x adj[cc] *x adj[c] »* adj [b] »x adj[a],
axxaa-adj[aa] *»adj[a], ax*V xxadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[w] *xadj[cc] »xadj[c] x*adj[b] *xadj[a],
a*xaa-adj[aa] *xadj[a], a** Vv xxadj[bb] xxadj[cc]},
{cc, cxxccxxbbxxaaxxa-adj[w] **xadj[cc] *xadj[c] »xxadj[b] »=*
adj[a] »x adj[aa] *» adj[a] **xa, aa*x*a**V xxadj [bb] *x adj[cc]},
{-ccxxbbxxaaxxaxxb, cxxccxxbbxxaaxxa-adj[w] *xadj[cc] »xadj[c] ==
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adj[b] *x adj[a] *x adj[aa] *xadj[a] **a, aa*xax*V x*xadj[bb] »xadj[cc]},

{-ccxxadj[w] **adj[cc] »*xadj[c] **xadj[b] **adj[a],
axxaa-adj[aa] *»adj[a], axxaax*a**V*xadj[bb] xxadj[cc]},
{ccxxbbxxaaxxaxxbxxadj[w] »xadj[cc] *xadj[c] »x adj[b] ** adj[a],
axxaa-adj[aa] *xadj[a], a*xaa*xax**V x+xadj[bb] »xadj[cc]},
{cc **x adj [w] »* adj[cc] ** adj[c] »* adj [b] x* adj[a],
-a+axxaa**a, aa*xa*xVxxadj[bb] *xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxadj[w] xxadj[cc] »xadj[c] xxadj[b] *xadj[a],
-a+axxaa*xa, aa*xaxxVxxadj[bb] *xadj[cc]},
{-ccxxCcxxcc*xxbb, —aa+aa**xaxxaa, axxVvxxadj[bb] *xadj[cc]l},
{ccxxbbxxaaxxa*xxbxxcxxccxxbb,
-aa+aa*xax+aa, a*xVxxadj[bb] xxadj[cc]},
{1, ccxxc-adj[c] *xadj[cc], cc x*x bb xx aa xx adj[aa] »* adj [bb] *x
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adj[cc] *xadj[c] ** adj[b] »*x adj[a] ** a ** v xx adj [bb] **x adj[cc]},
{1, ~cc+ccxxCxxcc, bbxxaaxxadj[aa] x* adj[bb] »*x adj[cc] *=*
adj[c] *»*adj[b] *x adj[a] ** a x*x v *x adj [bb] *x adj[cc]},
{1, ~cc*xc+adj[c] »xadj[cc], cC *x bb xx aa xx adj [aa] »* adj [bb] **
adj[cc] *xadj[c] **x adj[b] »x adj[a] ** a ** v xx adj [bb] **x adj[cc]},
{cc xx bb xx aa xx adj [aa], adj[a] »* adj[aa] ** adj [bb] »x adj[cc] »x adj[c] -
adj[a] **a*xaa*x A **x b %% C*x%x CC x*x W,
adj[b] »x adj[a] **a** Vv xx adj [bb] *x adj[cc]},
{-ccxxbbxxaa*xaxxbxxCcxxccxxbbxxaaxxadj[aa], adj[a] »*x adj[aa] **
adj[bb] *x adj[cc] **xadj[c] -adj[a] **ax*xaax*xa*xb*xx Cx*xCCx*xw,
adj[b] ** adj[a] **a*xV xx adj[bb] *xadj[cc]}, {ccxxbbxxaa, —-a+axxaaxxa,
b*xcCcxxccxxwxxadj[b] xxadj[a] *x*xa**Vv*xadj[bb] xxadj[cc]},
{cc *x bb xx aa xx adj [aa] »x adj[a], —a+a**xaaxxa,
bx*xcCxxccxxwxxadj[b] xxadj[a] **xa**Vv*xadj[bb] xxadj[cc]},
{-ccxxbb*xaa*xaxxbxxcrxxccrxxbbxxaa, —-a+a*rxaaxxa,
b*xcCcxxccxxwxxadj[b] xxadj[a] *xxa**Vv*xadj[bb] xxadj[cc]},
{-ccxxbbxxaaxxaxxbxxCx*xccxxbbxxaax+adj[aa] *xadj[a], —a+a**xaaxxa,
bx*xcCcxxccxxwxxadj[b] xxadj[a] *xa** Vv *xxadj[bb] xxadj[cc]},
{-ccxxbb xxaa, a**aa-adj[aa] **xadj[a],
axxbxxCcxxcCxxWxrxadj[b] xxadj[a] **x a*xV xxadj[bb] *xxadj[cc]},
{ccxxbbxxaaxxaxxb*xCcxxccxxbbxxaa, axxaa-adj[aa] *x+adj[a],
axxbxxCcxxcCxxWxrxadj[b] xxadj[a] **xa*xVv xxadj[bb] *xadj[cc]},
{-ccxxbb xxaa, -adj[aa] + adj[aa] ** adj[a] »% adj[aa],
adj[bb] ** adj[cc] »*x adj[c] ** adj [b] *x adj[a] ** a x* v xx adj [bb] »*x adj[cc]},
{ccx*bbxxaaxxaxxb*xcxxccxxbbxxaa,
-adj[aa] +adj[aa] »x adj[a] ** adj [aa],
adj[bb] ** adj[cc] »*x adj[c] ** adj [b] *x adj[a] ** a x* v xx adj [bb] »*x adj[cc]},
{ccxxbbxxaa, axxbxxc-axxbxrxcrrxccrrxbbrrxaaxrrxaxxbxxc,
ccx*xW=x%adj[b] *xadj[a] »x ax* Vv xxadj[bb] »x adj[cc]},
{-1, -adj[c] +adj[c] »*adj[cc] *xadj[c],
adj[b] »x adj[a] ** adj[aa] »* adj [bb] *xadj[cc]}}};

1= CheckCertificates[certificate, condl, assumptions]

ouf-}= {True, True, True, True}
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n-j= assumptions = {-a+a*xaaxxa, —aa+aa*xa*xaa,
-axxaa+adj[aa] *»adj[a]l, —~C+C**CC*xC, —CC+ CC %% C %% CC,
-ccxxc+adj[c] *xadj[cc], —a**bxxc+a*xbxxcxxccxxbbxxaaxxaxxbxxc,
-ccxxbbxxaa+ccrrxbbxxaaxrxa*xbxxcxxccxxbbxxaa,
-—axxbxxCcxxcCcxxbbxxaa+adj[aa] »xadj[bb] *xadj[cc] ==
adj[c] »xadj[b] **adj[a], —ccxxbbxxaaxxaxxbxxc+
adj[c] »*x adj[b] ** adj[a] »* adj [aa] ** adj [bb] »* adj[cc],
-adj[a] +adj[a] *x adj[aa] »* adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *»adj[a], -adj[c] +adj[c] ** adj[cc] »*adj[c],
-adj[cc] +adj[cc] *xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[c] **adj[b] »xadj[a] +adj[c] **x adj [b] ** adj[a] »*
adj[aa] ** adj [bb] »x adj[cc] *x adj[c] »* adj[b] ** adj[a],
-adj[aa] ** adj [bb] *x adj[cc] + adj[aa] »* adj[bb] *x adj[cc] ** adj[c] *=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], axxb xx Ccx* cC »x bb xx aa -
adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »* adj[b] *x adj[a], cC *x bb xx aa »*
axxbxxc-adj[c] *xadj[b] »xadj[a] ** adj[aa] »* adj [bb] *x adj[cc]};
certificate = {{{-aax*ax*xbs*xc, ccxxc-adj[c] »xadj[cc], cc*xbbxxaax**a},
{aax*axxbxxCcxxcCxxbbxxaaxrxaxxbxxc, ccxxc-adj[c] »xadj[cc],
ccxxbbxxaaxxa}, {aa**a*xbx*x Cx**xCCx** C*x CC*xbbxxaa,
-a+ax*xaa**a, bxrxcrrccrxxCcrxccrrxbbrrxaaxxral,
{-aa*xaxxb, —~-c+cxxccx*xC, cCxxbbxxaaxxa},
{aax*axxb*xcxxccrxxbbxraaxrxaxxb, —~-c+crrxccrxc, ccxxbbxxaaxxa}l,
{-aax*x*axxbxxc, —ccxxc+adj[c] »xadj[cc], ccxxbbxxaaxxa},
{aa**a*xbxxCcxxccxxbbxxaaxxaxxbxxc, —ccxxc+adj[c] *xadj[cc],
ccxxbbxxaaxxa}, {aa*xaxxbxxc, ccxxc-adj[c] **adj[cc],
ccxxbbxxaaxrxa*xbrxxcrrxccrxcrrxccrrxbbrrxaaxrrxa}, {aaxxax*xb,
-C+C**CC**C, CC*xbbxxaa**asxbsxcrrxccrxrxcrrccrrxbbrraaxrxal,
{aax*axxbxxc, —ccxxc+adj[c] *»adj[cc], cCxxbb*xaaxxaxxb*xxcx*x
CC*xCx*CCxxbbxxaaxrxa}l, {aa**raxxbxrxc, ccxxbbxxaaxrxarxb*xc-
adj[c] »*xadj[b] ** adj[a] *» adj[aa] ** adj [bb] »*x adj[cc], cc *xbb xx aa *x a},
{aa, —a*xbxxc+axxbxxcxxccrxbbrrxaarrxaxrxbxxc, ccxxbbsrxaaxrxal,
{aax*a*xbxxc, —~cCxxbbxxaaxxaxxbxxc+
adj[c] »* adj[b] *x adj[a] »* adj [aa] ** adj [bb] ** adj[cc], cc*xbbxxaaxxa}},
{{adj[a]l, —a+a*xaax*xa, bxxcxxcc}, {adj[a]l, axxbxxC*x*xCcC*xxbbxxaa-
adj[aa] ** adj[bb] »x adj[cc] ** adj[c] »» adj[b] »x adj[a], a*x*b xxc*xcc},
{-adj[a] **axxb*xxCc, cCxxbbxxaaxxa*xbxxc-
adj[c] »xadj[b] ** adj[a] »* adj [aa] ** adj [bb] *% adj[cc], cc},
{-adj[a], —a*xxbxxc+axxbxxcxxccxxbbxxaaxxaxxbxxc, cc},
{-adj[a] **axxbxxCc, —cCxxbbxxaa**xa*xbx*xc+
adj[c] »* adj[b] *x adj[a] ** adj [aa] ** adj [bb] ** adj[cc], cc}},
{{-1, —-c+cxxccxxcC, adj[c] **adj[b] »x adj[a] ** adj[aa] »* adj [bb] **
adj[cc] *xccx*xbbxxaaxxa}, {-c, —ccxxc+adj[c] »*xadj[cc],
adj[c] »*x adj[b] ** adj[a] »x adj[aa] ** adj [bb] »*x adj[cc] ** cC xx bb xx aa xx a},
{-c, —ccxxbbxxaa+ccxxbbxrxaaxrxaxxbx*xc*xcc*xbbxxaa, a},
{-c, —ccxxbbx*xaaxxaxxbxxc+adj[c] xxadj[b] *xadj[a] »=
adj[aa] ** adj [bb] »* adj[cc], cc*xbbxxaaxxa}}};
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= CheckCertificates[certificate, cond5, assumptions]

ouf-]- {True, True, True}

(v) => (i)

n-= assumptions = {-a+a*xaaxxa, —aa+aa*xaxxaa, —a*xaa+adj[aa] xxadj[a],
~C+C**CC**C, —~CC+CC** C*%xCC, —CC**C+adj[c] »xadj[cc],
—aa**A** D **x Cx*xCCx*Cx*CCxxbbxxaa*xa+aa**xa*x*xb*x C*xxCC*xx
CxxCCxxbbxxaa*xaxrxaaxrxaxxbsxCcxrxccxxCxxccCxxbbxxaaxxa,
adj[a] »* adj[aa] ** adj [bb] ** adj[cc] ** adj[c] ** s -
adj[a] **a**aa*xa*xbxxCxxCC, —~-C*xCCxxbb*xaaxxa+
cxxadj[c] »xadj[cc] *x adj[c] ** adj[b] ** adj[a] »* adj[aa] ** u,
-adj[a] +adj[a] ** adj[aa] »x adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] »xadj[a], -—adj[c] +adj[c] ** adj[cc] x* adj[c],
-adj[cc] +adj[cc] **xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[a] ** adj[aa] »x adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »* adj[c] ** adj [b] »*
adj[a] »*x adj[aa] + adj[a] »* adj [aa] ** adj [bb] ** adj[cc] »* adj[c] *=*
adj[cc] *x adj[c] »*adj[b] »x adj[a] ** adj[aa] ** adj[a] »* adj [aa] »*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] ** adj[a] »* adj[aa],
adj[s] *xcxxcCxxbbxxaaxxa-adj[cc] »xadj[c] *xadj[b] »xadj[a] »=
adj[aa] *x adj[a] **a, -adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj[c] +
adj[u] »*aa*x*a*xbxxcxxccx*xcxxadj[c],
ccxxbb*xaa-ccxxbbxxaaxxaxxbxxc*xccxxbbxxaa,
-adj[a] +adj[a] *x adj[aa] »x adj[a], -adj[aa] + adj[aa] ** adj[a] ** adj[aa],
axxaa-adj[aa] *xadj[a], -adj[c] +adj[c] **adj[cc] »*adj[c],
-adj[cc] +adj[cc] *xadj[c] **adj[cc], ccxxc-adj[c] »*xadj[cc],
-adj[a] ** adj[aa] »x adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »*x adj[c] ** adj [b] »*
adj[a] »*x adj[aa] + adj[a] ** adj [aa] ** adj [bb] ** adj[cc] »* adj[c] *=*
adj[cc] *xadj[c] »*adj[b] »x adj[a] ** adj[aa] ** adj[a] »* adj [aa] »*
adj[bb] ** adj[cc] »*x adj[c] ** adj[cc] »x adj[c] ** adj [b] ** adj[a] »* adj[aa],
adj[s] **cxxcCxxbbxxaaxxa-adj[cc] »xadj[c] *xadj[b] »xadj[a] »*
adj[aa] *x adj[a] **a, —adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] +
adj[u] **aaxxa*xbxxcxxccrrxcxxadj[c], —-a+axrrxaax*+a,
-aa+aa**a*xaa, —ax*xaa+adj[aa] »xadj[a]l, —-C+C**xCC*xxC,
-CC+CC**C**xCC, —CC*x*C+adj[c] »xadj[cc],
—2a**A** b ** C*xCCx*Cx*CCxxbbxxaa*xa+aa**xa*x*xb**x C*xxCCxx
CxxCCxxbbxxaa*xaxrxaaxraxxbrxcxrxccxrxCcrxxccxxbbxrxaaxxa,
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** s -
adj[a] **a*x*xaa*xaxxbxxCx*xCC, —C*xCCxxbb*xaaxxa+
cxxadj[c] »xadj[cc] »x adj[c] »* adj[b] ** adj[a] »* adj[aa] ** u,
adj[aa] ** adj [bb] »* adj[cc] - adj[aa] »* adj [bb] *x adj[cc] »*
adj[c] »*xadj[b] ** adj[a] »x adj[aa] ** adj [bb] xx adj[cc]};
certificate = {{{adj[aa], adj[a] »* adj[aa] »* adj [bb] »* adj[cc] ** adj[c] ** s -
adj[a] **a**aa*xxaxxbxxCcxxcc, c},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] **x adj[b], adj[a] »* adj[aa] *=*
adj[bb] ** adj[cc] »* adj[c] **s-adj[a] **axxaax*xa*xxbxxcxxcc, c},
{adj[aa]l, -adj[a] +adj[a] ** adj[aa] **adj[a], ax*bxxCcx*xcCc*xcC},
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{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],

-adj[a] +adj[a] *xadj[aa] »xadj[a]l, axxbxxCc*x*xcCcxxcC},

{adj[aa] *xadj[a], a*xaa-adj[aa] **xadj[a], a**xbxxc*xcc*xcC},

{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »% adj[a],
axxaa-adj[aa] *xadj[a]l, axxbxxcxxccxxcC},

{-1, adj[aa] »*x adj[bb] ** adj[cc] - adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »=*
adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], adj[c] **s*xc}, {-1,
-axxaa+adj[aa] *xadj[a], adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] »* S **xC},

{1, -a**aa+adj[aa] *xxadj[a], a*xxb*xxc*xccxxc}, {-1,

-adj[aa] +adj[aa] ** adj[a] »*x adj[aa], adj[bb] ** adj[cc] ** adj[c] ** S *xC},
{-1, a*x*aa-adj[aa] **adj[a], adj[aa] »* adj [bb] ** adj[cc] **x adj[c] ** s *xC},
{1, -a+a*xaa*xa, bxxcxrxccxxc}, {axxb, —c+crxcc*xc, 1},

{-adj[aa] ** adj[bb] ** adj[cc] ** adj[c] ** adj [b] **x adj[a] *xa**b,
-C+Cx**xCC*%C, 1}, {-adj[aa] ** adj [bb] »*x adj[s] **C,
ccxxbb*xaa-ccxxbbxxaaxxaxxbxxcxxccrxbbxxaa, axxbxxc},

{-adj[aa] »*x adj[bb], adj[s] ** c *x cC xx bb *xx aaxxa-adj[cc] **xadj[c] »*

adj[b] *xadj[a] *» adj[aa] **adj[a] **a, bxxCxxcCxxbbxxaaxxaxxbxxc},

{-1, —axxaa+adj[aa] **xadj[a], a**xbxxcxxccxxbbxxaaxxaxxbxxc},

{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »% adj[a],
-axxaa+adj[aa] *xadj[a]l, axxbxxcxxcCrxxbbxxaaxxaxxbxxc},

{-adj[aa], -adj[a] + adj[a] ** adj [aa] ** adj[a],
axxbxxcxxccxxbbxxaaxxaxxbxxc}, {-adj[aa] »+xadj[a],
axxaa-adj[aa] *xadj[a], axxbxxcxxccxxbbxxaaxxaxxbxxc},

{-adj[aa] »*x adj[bb] *x adj[s] *xcxxcCc*xbb, —aa+aa*xaxxaa, axxb=xxc},

{adj[aa] *x adj[bb], adj[s] ** C**cCxxbbxxaaxxa-

adj[cc] **adj[c] **x adj [b] »*x adj[a] ** adj[aa] »* adj[a] **a, aa*xaxxbxxC},

{adj[aa] *x adj [bb] ** adj [cc] »x adj[c] ** adj [b] *x adj[a],

-a*xaa+adj[aa] »xadj[a], a**xaaxxa*xbxxcC},

{adj[aa] *x adj [bb] ** adj[cc] **x adj[c] =% adj[b],

-adj[a] +adj[a] **adj[aa] »*adj[a]l, a**xaa**xa*xbxxcC},

{adj[aa] *x adj [bb] ** adj [cc] »*x adj[c] ** adj [b] *x adj[a],
axxaa-adj[aa] *»adj[a], ax*xaa*x*xaxxbxxc},

{adj[aa] *x adj [bb] ** adj[cc] ** adj[c] =% adj[b],

-adj[a] +adj[a] ** adj[aa] »xadj[a]l, a*x*xbxxcC},

{adj[aa] »* adj [bb] »* adj[cc] »*x adj[c] ** adj [b] »* adj[a],
axxaa-adj[aa] *»adj[a], ax*xb=xxcC},

{-adj[aa], adj[a] »* adj[aa] ** adj [bb] **x adj[cc] **x adj[c] ** s -

adj[a] **a**xaa**xaxxbxxC*xxCcC, bbxxaaxxaxxbxxc},

{adj[aa] »* adj [bb] »* adj[cc] »*x adj[c] *x adj [b],

adj[a] »*x adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] ** s -
adj[a] **a*xaa**xaxxbxxCcxxCcC, bbxxaaxrxaxxbxxc},

{1, adj[aa] ** adj [bb] »*x adj[cc] - adj[aa] »* adj [bb] *x adj[cc] **

adj[c] **x adj[b] ** adj[a] »* adj[aa] ** adj [bb] ** adj[cc],

adj[c] **s*xxbbxxaaxxaxxbxxc}, {1, -ax+xaa+adj[aa] »+xadj[a],

adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** Sxxbb xxaaxxaxxbxxc},

{1, -adj[aa] +adj[aa] ** adj[a] »*x adj[aa], adj[bb] ** adj[cc] **

adj[c] **sxxbbxxaaxxaxxbxxc}, {1, a*xxaa-adj[aa] **adj[a],
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adj[aa] ** adj [bb] »*x adj[cc] ** adj[c] ** S*xbb xxaaxxaxxbxxc},
{-1, —a+a**xaaxxa, bxxcxxccxxbbxxaaxxaxxbxxc}},
{{-1, ccxxbbxxaa-ccxxbbxxaa*xaxxbxxcxxccxxbbxxaa, 1}},
{{adj[aa] »* adj [bb] ** adj[s] »* c,
ccxxbb*xaa-ccxxbbxxaaxxaxxbxxc*xccxxbbxxaa, 1},
{adj[aa] *x adj[bb], adj[s] **xc**x cCxxbbxxaaxxa-adj[cc] xxadj[c] »*
adj[b] **x adj[a] ** adj[aa] *x adj[a] **a, b *x c*x cc xxbbxxaa},
{1, -a**aa+adj[aa] *xadj[a]l, a**b *x c*xxccxxbbxxaa},
{adj[aa] *x adj [bb] ** adj [cc] »x adj[c] ** adj [b] *x adj[a],
-axxaa+adj[aa] *x»adj[a], a*xbx*xCc*+*ccxxbbxxaa},
{adj[aa], -adj[a] +adj[a] ** adj[aa] *»adj[a], a*xb x%x Cc *x cC *x bb xx aa},
{adj[aa] *xadj[a], axxaa-adj[aa] **adj[a], a*xb xx Cx%x cc *xbb xxaa},
{adj[aa] *x adj[bb] ** adj [s] ** Cc xx cC xx bb, —aa+aa*xax**aa, 1},
{-adj[aa] *x adj[bb], adj[s] ** Cx*cCxxbbxxaaxxa-
adj[cc] *xadj[c] *x adj [b] »%x adj[a] ** adj [aa] »* adj[a] ** a, aa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »+ adj[a],
-axxaa+adj[aa] »xadj[a], axxaa},
{-adj[aa] ** adj[bb] ** adj[cc] ** adj[c] »*x adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], a xxaa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »+ adj[a],
ax*xaa-adj[aa] »xadj[a], a*xaa},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj[b],
-adj[a] +adj[a] *x adj[aa] »xadj[a]l, 1},
{-adj[aa] »* adj[bb] *x adj[cc] ** adj[c] ** adj [b] »x adj[a],
axxaa-adj[aa] *xadj[a], 1},
{adj[aa], adj[a] ** adj[aa] ** adj [bb] »* adj[cc] ** adj[c] »* s -
adj[a] **ax*xaa*xaxxbxxCcxxcc, bbxxaa},

{-adj[aa] ** adj[bb] *x adj[cc] **x adj[c] »* adj[b], adj[a] ** adj [aa] *=*
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adj [bb] *x adj[cc] »* adj[c] **s-adj[a] **a*xaaxxaxxbxxCcxxcc, bbxxaa},

{-1, adj[aa] »* adj[bb] ** adj[cc] - adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »=*
adj[b] »*x adj[a] ** adj[aa] »* adj [bb] *x adj[cc], adj[c] ** s *x bb xx aa},
{-1, —axxaa+adj[aa] *x adj[a], adj[aa] *x adj [bb] *x adj[cc] *=*
adj[c] *»* s xxbb xxaa}, {-1, -adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] ** adj[cc] »*x adj[c] ** s *x bb xx aa}, {-1, axxaa-adj[aa] **xadj[a],
adj[aa] *x adj[bb] *x adj[cc] ** adj[c] ** S *x bb xx aa},
{1, -a+a*xaa*xa, bxxcxxcc*xxbbxxaa}},
{{adj[c] ** adj[b] »* adj[u] **aa*xaxxbxxc, —cc*xc+adj[c] »xadj[cc], 1},
{-adj[c] ** adj[b] **x adj[u] ** aa »xx adj[aa], adj[a] ** adj[aa] »*
adj[bb] *x adj[cc] **adj[c] **s-adj[a] **xa*xaaxxa*xbxxCcxxcc, C},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj [bb] »*x adj[cc] *x adj[c] »=*
adj[b], adj[a] »*x adj[aa] ** adj [bb] x* adj[cc] *x adj[c] ** s -adj[a] ** a **
aaxxaxxbxxcxxcc, c}, {-adj[c] **adj[b] *xadj[u] ** aa *x adj[aa],
-adj[a] +adj[a] *x adj[aa] **adj[a]l, a*xxbxxCc*xxcCxxC},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj [aa] ** adj [bb] *x adj[cc] ** adj[c] »=*
adj[b], -adj[a] +adj[a] **adj[aa] xxadj[a], a**b*xc*xccxxcC},
{-adj[c] **adj[b] *x adj [u] ** aa x* adj [aa] ** adj[a],
axxaa-adj[aa] *»adj[a]l, axxbxxcxxccxxcC},
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{adj[c] ** adj [b] **» adj [u] ** aa *x adj [aa] ** adj [bb] *x adj[cc] ** adj[c] »=*
adj[b] »xadj[a], a**xaa-adj[aa] »xadj[a]l, a*x*xbxxCc*xcCxxcC},
{adj[c] *x adj [b] ** adj [u] ** aa, adj[aa] ** adj [bb] ** adj[cc] -
adj[aa] ** adj[bb] *x adj[cc] ** adj[c] *x adj[b] »=
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc], adj[c] ** s **xC},
{adj[c] ** adj [b] **x adj[u] ** aa, -a *x aa + adj[aa] *xadj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** S **xC},
{-adj[c] **» adj[b] ** adj [u] ** aa, -a x* aa + adj [aa] »* adj[a],
axxbxxcxxccxxc}, {adj[c] **adj[b] »x adj[u] *x* aa,
-adj[aa] +adj[aa] ** adj[a] »*x adj[aa], adj[bb] ** adj[cc] ** adj[c] ** S *xC},
{adj[c] ** adj [b] ** adj [u] ** aa, a ** aa - adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] *x adj[c] »* s *x*xC},
{-adj[c] **» adj[b] **adj[u] **xaa, —a+ax**xaa*xa, bxxCcxxccxxcC},
{adj[c] ** adj [b] ** adj [u] ** aa »x adj [aa] »* adj [bb] *x adj[cc] *=*
adj[c] »xadj[b] *xxadj[a] *»a*xb, —~c+Ccxxcc*xxcC, 1},
{adj[c] ** adj [b] ** adj[u] ** aa *x adj[aa] »* adj [bb] »x adj[s] ** c,
ccxxbb*xaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, axxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa ** adj [aa] »* adj [bb],
adj[s] **cxxcCxxbbxxaa*xa-adj[cc] »xadj[c] **adj[b] »*
adj[a] *x adj[aa] *xadj[a] *xa, bxxcxxcCxxbbxxaaxxaxxb=xxc},
{adj[c] **x adj [b] ** adj [u] ** aa, -a *x aa + adj[aa] ** adj[a],
axxbxxCcxxcCcxxbbxxaaxxaxxbxxc}, {adj[c] **x adj[b] »% adj[u] %=
aa xx adj[aa] *x adj[bb] *x adj[cc] »x adj[c] ** adj [b] *xadj[a],
-ax*aa+adj[aa] *+xadj[a], a*xxbxxcxxcCcxxbbxxaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj[aa], -adj[a] + adj[a] ** adj[aa] ** adj[a],
axxbxxcxxccrxbbrxaaxxa*xxbxxc},
{adj[c] ** adj [b] **x adj [u] ** aa *x adj [aa] ** adj[a],
axxaa-adj[aa] *»adj[a], axxbxxCcxxcCcrxbbxxaaxxaxxbxxc},
{adj[c] ** adj [b] ** adj [u] ** aa *x adj[aa] ** adj [bb] ** adj [s] ** c ** cCc »x bb,
-aa+aa*xax*aa, a*xbxxc},
{-adj[c] **adj[b] »* adj[u] »* aa »* adj[aa] =+ adj [bb],
adj[s] ** C*%x CC xx bb xxaax*xa -
adj[cc] *xadj[c] **x adj[b] »*x adj[a] ** adj[aa] »* adj[a] **a, aa*xaxxbxxcC},
{-adj[c] **» adj[b] ** adj [u] ** aa »x adj [aa] ** adj [bb] ** adj[cc] »*
adj[c] *xadj[b] *xadj[a], —ax*xaa+adj[aa] *xadj[a], a**xaa*xaxxb=xxcC},
{-adj[c] **adj[b] ** adj [u] ** aa ** adj [aa] ** adj [bb] ** adj[cc] **
adj[c] »xadj[b], -adj[a] +adj[a] »*x adj[aa] **adj[a], a*xaa*x*xa*xxbxxcC},
{-adj[c] **x adj[b] ** adj [u] ** aa xx adj [aa] ** adj [bb] »*x adj[cc] »*
adj[c] **adj[b] *xadj[a], a*xaa-adj[aa] *x*adj[a], ax*xaax*xaxxbxxcC},
{-adj[c] ** adj[b] ** adj[u] ** aa »%x adj [aa] ** adj [bb] **x adj[cc] »=*
adj[c] »xadj[b], -adj[a] +adj[a] »* adj[aa] **xadj[a], a*xb=xxcC},
{-adj[c] **x adj[b] ** adj[u] ** aa »x adj [aa] ** adj [bb] »*x adj[cc] **
adj[c] **xadj[b] **xadj[a], a*xaa-adj[aa] *xadj[a],
axxbxxc}, {adj[c] ** adj[b] ** adj[u] ** aa »% adj [aa],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** s -
adj[a] **ax*xaaxxaxxbxxCxxcCc, bbxxaaxxaxxbxxc},

{-adj[c] ** adj[b] ** adj[u] ** aa »%x adj [aa] ** adj [bb] **x adj[cc] »=*
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adj[c] »xadj[b], adj[a] ** adj[aa] ** adj [bb] *x adj[cc] ** adj [c] ** S -
adj[a] **a**xaa**xaxxbxxC*xxCcC, bbxxaaxxaxxbxxc},

{-adj[c] **adj[b] **x adj [u] ** aa, adj[aa] »*x adj [bb] »*x adj[cc] -

adj[aa] ** adj [bb] »* adj[cc] ** adj[c] »* adj [b] ** adj[a] *=*
adj[aa] ** adj [bb] »x adj[cc], adj[c] **S*xbbxxaa**xaxxbxxc},

{-adj[c] ** adj[b] ** adj[u] »* aa, -a ** aa + adj [aa] =+ adj[a],
adj[aa] *x adj[bb] **x adj[cc] **xadj[c] ** S*xbbxxaaxxax*xb=xxc},

{-adj[c] **» adj[b] ** adj [u] ** aa, -adj[aa] + adj[aa] »* adj[a] ** adj [aa],
adj[bb] *xadj[cc] »x adj[c] *x*sS*xxbbxxaaxxaxxbxxc},

{-adj[c] **adj[b] **» adj[u] ** aa, a *x aa - adj[aa] ** adj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** S*xxbb xxaaxxaxxbxxc},

{adj[c] ** adj[b] **» adj[u] **aa, —a+a*xaax*a,
b*xcxxccxxbbxxaaxxaxxbxxc},

{-adj[c] ** adj[b] ** adj[u] **aaxxaxxb, —~c+Ccx*x*xCcC*xxC,
ccxxbbxxaaxxaxxbxxc}, {-adj[c] *xadj[b] *»adj[u] **aa**xa*xbxxcC,
-ccxxc+adj[c] *xadj[cc], ccxxbbxxaaxxaxxbxxc},

{adj[c] ** adj[b], -adj[a] ** adj[aa] »* adj [bb] ** adj[cc] »*x adj[c] + adj[u] *=*

aaxxaxxbxxcrxccrxxcxxadj[c], adj[cc] *x» ccxxbbxxaaxxaxxbxxc},

{-adj[c] **» adj[b] ** adj[u] ** aax*a*xbxxCc, cc*xc-adj[c] »xadj[cc],
adj[c] *xadj[cc] *xcCcxxbbxxaaxxaxxbxxc},

{-adj[c] **adj[b] **»adj[u] **aax*axxb, —c+Cc*xxcc*xxcC,
adj[c] *xadj[cc] *xccxxbbxxaaxxaxxbxxc},

{-adj[c] **» adj[b] ** adj[u] **aaxxaxxbxxc, —ccxxc+adj[c] »xadj[cc],
adj[c] *xadj[cc] *xcCcxxbbxxaaxxaxxb=xxc},

{adj[c] ** adj[b] ** adj[a] »* adj [aa] »* adj [bb],

-adj[cc] +adj[cc] **adj[c] **xadj[cc], ccxxbbxxaaxxaxxb=xxc},

{-adj[c] **»adj[b], -adj[a] ** adj[aa] »* adj [bb] »x adj[cc] ** adj [c] +

adj[u] **aax*xaxxbxxCcxxccxxCcxxadj[c], adj[cc]},

{adj[c] ** adj[b] ** adj[u] **aa*xaxxbxxcC,
ccxxc-adj[c] **xadj[cc], adj[c] »*adj[cc]},

{adj[c] ** adj[b] ** adj[u] *xaa*xaxxb, —c+c**xcc*xc, adj[c] »+adj[cc]},

{adj[c] ** adj[b] **adj[u] **aa**xa*xbxxCc, —ccxxc+adj[c] »xadj[cc],
adj[c] **adj[cc]l}, {-adj[c] ** adj[b] »%x adj[a] ** adj [aa] »* adj [bb],
-adj[cc] +adj[cc] »xadj[c] **adj[cc], 1}, {cC, —C**CCxxbbxxaaxxa+

cxxadj[c] »xadj[cc] *x adj[c] »* adj[b] *x adj[a] »* adj[aa] **xu, b*xc},

{-adj[c] ** adj[b] **x adj[a] ** adj [aa] ** adj [bb] *x adj[cc] %% cc,
-C*xCCxxbbxxaaxxa+

cxxadj[c] xxadj[cc] »xadj[c] »*x adj[b] **x adj[a] »x adj[aa] **xu, b*xxcC},

{-cc, —-c+Cc*xcCc*xC, adj[c] **x adj[b] »*adj[a] *x adj[aa] **»u*xxb xxcC},

{adj[c] ** adj [b] »* adj[a] ** adj [aa] »* adj [bb] ** adj[cc] %= cc,
-C+CxxCC*x*xC, adj[c] **adj[b] »x adj[a] »* adj[aa] **»Uuxxb xxC},

{1, -cc*xc+adj[c] »xadj[cc], adj[c] **adj[b] »x adj[a] ==

adj[aa] **ux*xxbxxc}, {-ccxxc, —ccx*xc+adj[c] *x+xadj[cc],
adj[c] »*xadj[b] **x adj[a] »» adj[aa] **u*xxbxxcC},

{-adj[c] »*» adj[b] **x adj[a] ** adj[aa] »* adj [bb] *x adj[cc],
-ccxxc+adj[c] »xadj[cc], adj[c] **adj[b] **x adj[a] ** adj[aa] *x*uxxb xxC},

{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] *x adj[cc] »* cc ** C,
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-ccxxc+adj[c] *xadj[cc], adj[c] »* adj[b] **x adj[a] »» adj[aa] **u*xxbxxcC},
{adj[c] ** adj [b] *x adj[a] ** adj [aa] »* adj [bb] ** adj [cc],
-adj[c] +adj[c] *xadj[cc] *xadj[c], adj[b] **x adj[a] **adj[aa] **uxxb x*xcC},
{1, -cc+cc*xCcxxcc, bbxxaaxxa*xxbxxc},
{-adj[c] »*» adj[b] **x adj[a] ** adj [aa] »* adj [bb] *x adj[cc],
—CC+CC**C#*xCC, bbxxaax*xa*xbxxc}, {-adj[c] *xadj[s] »*xcC,
ccxxbbxxaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, adj[aa] x*uxxbxxcC},
{adj[c] ** adj [b] ** adj[a] ** adj[aa] ** adj [bb] ** adj [s] *x c,
ccxxbbxxaa-ccxxbbxxaaxxaxxbxxcxxccxxbbxxaa, adj[aa] x*uxxbxxcC},
{-adj[c], adj[s] ** Cx*x cC xxbb xxaax*a-adj[cc] *xadj[c] »*adj[b] »*
adj[a] *x adj[aa] *»adj[a] *xa, bxx C*x*xcCxxbbxxaaxxadj[aa] **uxxbxxcC},
{adj[c] ** adj [b] **x adj[a] ** adj [aa] ** adj [bb], adj[s] ** C*x cC xx bb *x aa xxa -
adj[cc] *xadj[c] ** adj [b] »*x adj[a] ** adj [aa] »x adj[a] ** a,
b xx Cc*xcc*xbbxxaaxxadj[aa] **xuxxbxxc}, {adj[c] »*xadj[b] ** adj[a],
-axxaa+adj[aa] *x»adj[a], axxbxxCcxxcCcxxbbxxaaxxadj[aa] *xxuxxbxxc},
{-adj[c] ** adj[cc] **adj[c] *x adj[b] ** adj[a], -a **aa +adj[aa] **x adj[a],
axxbxxCxxcCxxbbxxaaxrxadj[aa] *x*uxxbxxc},
{adj[c] ** adj [b] »* adj[a] ** adj [aa] ** adj [bb] *x adj [cc] *=*
adj[c] »*xadj[b] *xadj[a], -a**aa+adj[aa] **xadj[a],
axxbxxcxxcCxxbbxxaaxxadj[aa] *xxuxxbxxc},
{adj[c] *x adj[b] ** adj[a] **x adj[aa], -adj[a] +adj[a] ** adj[aa] ** adj[a],
axxbxxCcxxcCxxbbxxaaxxadj[aa] *xxuxxbxxc},
{-adj[c] **» adj[cc] **adj[c] *» adj[b], -adj[a] + adj[a] ** adj[aa] ** adj[a],
axxbxxcxxccxxbbxxaaxxadj[aa] *xuxxbxxcC},
{adj[c] ** adj [b] ** adj[a] **x adj[aa] ** adj[a], a*x*xaa - adj[aa] *xadj[a],
axxbxxCcxxcCxxbbxxaaxxadj[aa] *xxuxxbxxc},
{-adj[c] **adj[cc] **xadj[c] »x adj[b] ** adj[a], a**aa-adj[aa] »*xadj[a],
axxbxxcxxccxxbbxxaaxxadj[aa] *xuxxbxxc},
{-adj[c] **»adj[s] **cxxcCxxbb, —aa+aa*xaxxaa, adj[aa] **xu*xxbxxcC},
{adj[c] ** adj [b] **» adj[a] ** adj[aa] »* adj [bb] ** adj [S] ** C x*x cC ** bb,
-aa+aaxxaxxaa, adj[aa] *xUu*xxbxxcC},
{adj[c], adj[s] **Cc*xcCxxbb*xaaxxa-adj[cc] *+xadj[c] »»xadj[b] »=
adj[a] »*x adj[aa] *x» adj[a] **xa, aa*x*adj[aa] **uxxbxxcC},
{-adj[c] **» adj[b] ** adj[a] ** adj[aa] ** adj [bb], adj[s] ** C x*x cC **
bb xx aa ** a - adj[cc] *x adj[c] »* adj[b] ** adj[a] »* adj[aa] ** adj[a] ** a,
aaxxadj[aa] **uUuxxbxxc}, {adj[c] **»adj[cc] **adj[c] **x adj[b] »%adj[a],
-axxaa+adj[aa] *xadj[a], axxaa*xadj[aa] »*uxxbxxcC},
{-adj[c] **x adj[b] »*x adj[a] ** adj [aa] »* adj [bb] *x adj[cc] ** adj[c] *=*
adj[b] *xadj[a], —a**xaa+adj[aa] *x*xadj[a], ax*xaax*xadj[aa] *»*xuxxbxxcC},
{adj[c] **adj[cc] »*x adj[c] **adj[b], -adj[a] +adj[a] ** adj[aa] »% adj[a],
axxaaxxadj[aa] xxuxxbxxc},
{-adj[c] »*x adj[b] ** adj[a] ** adj[aa] ** adj [bb] »x adj[cc] ** adj[c] »x adj[b],
-adj[a] +adj[a] **x adj[aa] *xadj[a], a*x*xaa*xadj[aa] *xUuxxbxxcC},
{adj[c] ** adj[cc] »*x adj[c] ** adj [b] »*x adj[a],
axxaa-adj[aa] *»adj[a], axxaax**adj[aa] *xxUuxxbxxcC},
{-adj[c] ** adj[b] **x adj[a] ** adj [aa] ** adj [bb] ** adj [cc] »*
adj[c] **xadj[b] **xadj[a], a*xaa-adj[aa] **xadj[a],
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axxaaxxadj[aa] »*uxxbxxc}, {adj[c] »*xadj[cc] **xadj[c] »*adj[b],
-adj[a] +adj[a] *x adj[aa] »x adj[a], adj[aa] **xu*xxbxxcC},
{-adj[c] **adj[b] *x adj[a] ** adj[aa] ** adj [bb] ** adj[cc] ** adj [c] »*x adj[b],
-adj[a] +adj[a] ** adj[aa] »* adj[a], adj[aa] **u*xxbxxcC},
{adj[c] **adj[cc] »*x adj[c] ** adj [b] *» adj[a], a**x aa-adj[aa] **xadj[a],
adj[aa] **uxxb*xc}, {-adj[c] *xadj[b] »x adj[a] ** adj [aa] »* adj [bb] **
adj[cc] *xadj[c] *x adj[b] *x adj[a], a ** aa - adj[aa] »* adj[a],
adj[aa] **u*xxbxxc}, {adj[c] *x adj[b] *» adj[a] »* adj[aa],
adj[a] »*x adj[aa] »x adj [bb] ** adj[cc] »*x adj[c] ** s -
adj[a] **ax*xaa*xxaxxbxxCcxxcc, bbxxaaxxadj[aa] *xuxxbxxc},
{-adj[c] ** adj[b] ** adj[a] ** adj[aa] =* adj [bb] ** adj[cc] ** adj[c] »* adj[b],
adj[a] »*x adj[aa] *x adj [bb] ** adj[cc] »*x adj[c] ** s -
adj[a] **a**xaa*xaxxbxxC*xxcc, bbxxaax+xadj[aa] xxu*xxbxxc},
{-adj[c] *»*adj[b] *»adj[a], adj[aa] »* adj [bb] »%x adj[cc] -
adj[aa] ** adj[bb] »*x adj[cc] ** adj[c] **» adj[b] **x adj[a] ** adj[aa] »=*
adj[bb] *xadj[cc], adj[c] ** s xxbb xx aaxxadj[aa] **xu*xxbxxc},
{-adj[c] **adj[b] *»adj[a], —a**aa+adj[aa] *xadj[a],
adj[aa] ** adj [bb] »*x adj[cc] **x adj[c] ** S xx bb xx aaxxadj[aa] **uxxbxxc},
{-adj[c] **» adj[b] ** adj[a], -adj[aa] + adj[aa] ** adj[a] »* adj[aa],
adj[bb] ** adj[cc] »* adj[c] ** S *x bb xx aa xx adj[aa] »* Uuxxb xxC},
{-adj[c] **adj[b] *»adj[a], a*x aa - adj[aa] x* adj[a],
adj[aa] ** adj [bb] »*x adj[cc] ** adj[c] ** S xx bb xx aaxx adj[aa] **u*xxbxxc},
{adj[c] **adj[b] *xadj[a]l, —a+ax**xaa*xa, bxxCxx CcCxxbb*xaaxx
adj[aa] **ux*xxb*xc}, {-1, —adj[c] +adj[c] »*xadj[cc] ** adj[c],
adj[b] **xadj[a] **a*xbxxCcxxcc*xxbbxxaaxxadj[aa] *x*»UxxbxxcC}}};

n-= CheckCertificates[certificate, condl, assumptions]

ouf-]= {True, True, True, True}

Theorem 2.9

To prove Theorem 2.9, the computations of Theorems 2.1, 2.3, 2.4. 2.6 can be adopted.



