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in[-1:= SetDirectory["C:\\Users\\T15Roland\\Wiskunde\\Bn\\HigherRank"] ;
Once[<< KnotTheory™ ];
<< Rot.m
<< FormalGaussianIntegration.m

ParentDirectory: Argument File should be a positive machine-size integer, a nonempty string, or a File specification.
ParentDirectory: Argument File should be a positive machine-size integer, a nonempty string, or a File specification.
ToFileName: String or list of strings expected at position 1 in ToFileName[{File, WikiLink, mathematica}].

ToFileName: String or list of strings expected at position 1 in ToFileName[{File, QuantumGroups}].

Loading KnotTheory™ version of September 6, 2014, 13:37:37.2841.
Read more at http://katlas.org/wiki/KnotTheory.

Loading Rot.m from http://drorbn.net/AP/Projects/HigherRank to compute rotation numbers.
in[-]:= («The R3 solutions from UC4A242 (written hard coded below the fold) :«x)

Solve: Equations may not give solutions for all "solve" variables.
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(xmons@=Monomiallist[
P3X1X3/ .
{(VIp[X) o PVa,itVoa,j}
| /.c_Integerxmon_:-mon; *)
mons1 = MonomiallList |
1+Pp1Xy+P2Xa+P3Xs+P1P1XyXg+P2P2XyXp+
P1 P2 X1 X2 + P1 P3 X1 X3 + P2 P3 X2 X3 + P3 P3 X3 X3 + O p1 P2 X3 /.
{ipx), »vai+va,i}
] /. c_Integer * mon_ > mon;
(+«$A,$B,$C,$D part from DeterminingThePXXandXPPCoefficients.nb file,
sol3b and sol3ba sa3 from UC4A2R42.nbx)
(«Subs={c —-1,BB—>BB,0;—>BB} ;%)
($A + $B T3) p3,; X1, X2,1
T1

rell, i_, j_] := ($A P3,j X1,i X2,i = +$Bp3,;j Xq, i XZ,J’]

re[-1, 1 , 7 ] :=
[ (-$A+$BT, -$BT,) p3,j X1,i X2,i (PA+9$BTy) p3,j Xy, X2,i  $BP3,jXy,s Xz,j]

+ -

T2T, T, T, T,
ri[1, i_, j_1 := (Evaluate[$Cpi,; P2,i X3,i + $D P1,i P2, X3,1 +
(-$C-$D) p1,; P2,j X3,i + Sum[c, mons1[[z], {z, 1, Length@mons1}]])

re[-1,1_, 71 :=

$Cp1,;P2,i X3,i  $DP1,i P2,j X3,
Evaluate [— = +
Ty T,
($D Ty + $CT,) pa,; P2, X3,:
+ Sum[d, mons1[z], {z, 1, Length@mons1}] ]
T1 T,
r‘0[1: 4: 7]

ry [1: 4: 7]5

Out[-]=
($A + $B T2) P3,7 X1,7 X2,4
$A p3’7 X1’4 X2’4* - +$B p3,7 X1,4 X2,7
1

In[-]:= T3 =Ty Ty
S={x_,p_};
qls_, 1_, J_1 :=
Sum|Xa,i (Pa,i = Pa,is1) *Xa,5 (Pa,j = Pa,js1) *Xa,i ((1-Ta) Payivs + (Ta-1) Pa,je1)s {a5 3}]5
Yilo s R.1 i= @ (3/2-Xq,,P1,k = X2,k P2,k = X3,k P3,k) 5
L[Xi 5 [5_11 :=T3E[-q[s, i, j] + re[s, i, jl +eri[s, i, j]1 +0[e]?];
L[C [ 1] :=
TS E[-X1,k (P1,k = P1,ke1) = X2,k (P2,k = P2,ke1) = X3,k (P3,k = P3,ks1) + € 1[92, K] +°[€]2]3
LK ] := (27)FeatureslI ¢y £ /@ Features [K] [2]1];
vs; :=Sequence[p; i, Xi,is P2,i»> X2,is P3,is X3,i]3
VS[K ] := UnioneeTable[{vs;}, {i, Features[K][1]}]
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Reidemeister 2b

T / jt+

- Territory: (x | p)i iy»
R2b (1

X,'lj.

A

mn[-1-= {lhs2b} = Cases[
jE[Sum[ﬂa,i Pa,i + 7a,j Pa,js {05 3311 L/@ (Xi,5[1] Xis1,5:2[-11) A{VSi, VSj, VSi,1, VSji1l}s

eSeries[& , 7 1 » 7, oo]

Out[e]=

212\ 2 2
(d77+C77 Ti Tz) P3,2.i 73,5

{2C1+C5+C7+C1@+

T
(-2dy7+2dg7 Ty To+dge T1 To+Cao T3 T3) P3,2.1 P3,2.5 /13, 5 . (d77-2 d77 Ty To-dg T1 To+Cas T3 T3+d77 T3 To+dge T2 T3+dss T3 T3) P3 5.5 713 5 }
LRt T
large output show less show more show all set size limit...

mn[-1-= {rhs2b} = Cases [JE [Sum 7y i Pa,i + 7, Pa,js {As 3}1]

L /@ (C;[0] Ci,1[0] C5[@] C5,1[0]) dA{VSi, VSj, VSi,1, VSj.1}, €Series[s , 7 ] = 7, oo]

Out[«]=

{0}

n[-]:= eqn2b =
CF[CF[CF[lhs2b - rhs2b] /. {$A$C » a;, $A$D - ay, $B$C > a3z, $B$D > az}] /. {$A | $B » 0} ]

in[-]:= cvs2b = UnioneCases[eqn2b, p | 7, »];

in[-]:= eqns2b = CoefficientRules[eqn2b, cvs2b] /. (_—»c_ ) = (c=0);
in[-]:= vars2b = Union@Cases[eqn2b, d , =];

in[-]:= eqns2b // Column

mn[-]-= {sol2b} = Solve[eqns2b, vars2b]

In[-]:= Cases[so0l2b, a , ]

Out[e]=
{064, A1, A3, O3, A3, Qg,y Az, A3, O1, A3, A1, Apy A2y A3, Ag,y Qg O, Ay A1, A3, 0(4}

in[-]:= eqn2b /. sol2b // CF

Out[]=
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Verification of Invariance Under Reidemeister 3b

Invariance Under R2c

. .—+_'_
it )t
ot L
£, Yy,
S .
7

in[-1:= 1hs2c = le[Sum[ﬂa,i Pa,i + Ta,j Pa,js {05 3}11]

£L/@ (Xi.1,5[1] Xi,5.2[-1] C4,2[1]) d{VSi, VSj, VSi,1s VSji1s VSji2}

in[-1:= rhs2c = J}E[Sum[na,i Po,i * 7o, Pa,js {5 3}11]

L/@ (C;[0] Ci,1[0] C5[0] C4,1[1] Cy,2[0O]) A{VSi, VSj, VSi.1, VSj.1, VSj.2}
Out[e]=
-32768 i 7 T L E [eSer‘ies [p1,2+i T01,i + P1,345 71,9 + P2,241 72,1 + P2,345 7T2,5 + P3,2+1 73,1 + P3,345 713,55

3
e P1,3+3 71,3 = P2,3+3 72,5 ~ P3,3+j 7T3,j] ]

in[-]:- Cases [Expand[rhs2c], $A $C, =]
Out[e]=

{1

In[-]:= eqn2c¢ =
CF[CF[CF[Cases[lhs2c, eSeries[& , # ] =» #, o] - Cases[rhs2c, eSeries[& , # ] »» 7, ©]] /.
{$ASC > ay, $A$D > a,, $BSC > a3, $B$D » as}] /. {$A | $B > 0} ]
In[-]:= Cases[eqn2c, a , «]
Out[«]=

{alJ A3, Qgy Og, A1y A3, Og, A1y A3, Ay, A3, O3, A2y Ao, A3, U, 0(4}

in[-]:= eqn2c /. sol2b // CF

in[-]-= eqn2cred = eqn2c /. sol2b /. sol3b /. sol3ba /. sa3 // CF

Out[e]=

{ (1+¢s) (=1+T1) p1,345 711,14 N (1+Cse) (-1+T3) P2,3.5 72,1 .
T1 T2
((1+T1T2) (-CoCop+CrpCaop+ CopCog+CoaTa+2CoCopTy~2C1pCopT1—CoaCogTy+CopCr9Ty—
€ Ti-CoCop T+ C1aCn T~ CoaCraTa ~CloCoTo—ConCog To—Cop T1 To +2C10Co Ty Ty +
C22C28TaTo—CopCoo T To+ Cop T3 Ty~ Cap Cop TE Ty + C2p €79 T3 To + 0lg + Cg Olg — C1g Olg —
Cag Ol +Cr9 0~ T1 0a — CoT1 04+ Cao T1 Oy — C79 Ty Ol + C10 To Ola + Cog To 0a — C10 T1 Ty )

P3,3.j 7T3,i> / ((=1+T1) TaTy (mCnT1+Cp Ty Tz*a4))}
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in[-]:= €vs2¢ = UnioneCases [eqn2cred, p | 7w , ]
Out[«]=
{P1,3+35 P2,3+55 P3,3+95 711,15 7T2,is 713,i}

mm[-1:= {eqns2c} = CoefficientRules[eqn2cred, cvs2c] /. (_ > c_) » (C = 0)

in[-]:= vars2b = Union@Cases [eqn2cred, c , =]
Out[]=

{Cs5, C9, C10, C225 C28, Csp, C79}

mn[-1-= {sol2c} = Solve[eqns2c, {Cs, Cs9, C79}] // Simplify
Out[«]=
{{CS - *1, Csg > *1,

Cro = (~CaaCog~CoaT1+Co2 Cag T1+Con T3 + C22 Cog Ta+ Coa T1 To ~ C22 Cog T1 T2~ €2 T3 To -
Og +CrgQg+T104 —CogToog+Cog (-1 +Tq) (Cop (-1 +Tq) +01g) +
Clo (-1+T1) (-1+T) (Cop (-1+T1) +aa)) / ((-1+T1) (CaTa (-1+T2) ) }}

in[-]1:= eqn2¢c /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c // CF
Out[-]=

{0}

Invariance Under R1l

Z'-H-

1
in[-]:= {1hs1l} = CaSGS[JE[Sum[ﬂa,i Pa,is {as 3}1] £/@ (Xi.2,i [1] C3,1[1]) A {VSi, VSi,1s VSiial},

eSeries[& , 7 1 » 7, oo]

iml-]:= rhsll = JE[Sum[ﬂa,i Po,is {@, 3}1] L/@ (C;[0] C;,1[0] C;,2[0]) d{vSi, VSi.1, VSisa}

out[e]=
. 9 .
=512 1 7 E[eSeries [p1,3,i 71,1 + P2,3+i 72,1 + P3,341 713,15 0] ]

/[~ eqnll = CF[CF[CF[1lhs11] /. {$A$C > a;, $A$D - ap, $B$C > a3, $BID > az}] /. {$A | $B > 0} 1;

in[-]-= eqnllred = eqnll /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c // CF

out[e]=

1
— <3+2C38)
2
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in[-]:= {s0lll} = Solve[eqnllred == O, cgg]

Out[]=
3

Hew =31

Invariance Under R1r

Rir

mi-1= {lhslr} = CaseSU.JE[Sum[ﬂa,i Po,is {@5 3}1]1 L£/@ (Xy,1,2[1] Ci,a[-1]) d{VSi, VSi.1, VSisals

eSeries[& , 7 ] » 7, co]

in[-]:= rhslr = jE[Sum[na,i Po,is {5 3}1]1 L£L/@ (C;[0] C;,1[0] C;,2[0]) d{VSi, VSi,1, VSi.2}

Out[]=
. 9 .
-512 i 5" E[eSeries [p1,3.i 1,1 + P2,3+i 72,1 + P3,3+i 73,15 0]]

/[ 1~ eqnlr = CF[CF[CF[lhs1r] /. {$A$C > a;, $A$D - ay, $B$C > a3, $BID > az}] /. {$A | $B - 0}1;

in[-]:= eqnlrred = eqnlr /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll // CF
Out[~]=

(Co €22 — C10 C22 — C22 Ca8 — Co Cop Ty + C1p C22 Ty + €55 Ty — €2 Ca1 Ty — Cap Cgg T1 — C22 Cs T3 — C22 Cos T5 -
CoCpTr+2C10C0nTa+2CnCgTr+CoCunTiTy-2C1pCnTiTr-CisCuTiTy-2¢3,T1 T, -
Co2C36T1To+2CoyCar Te To+2ConCoe Te Ta—3Coa Ta Ty + Cy5 Con T2 Ty + 3 Cop Csp Ta Ty +
2Cy CooToTy+CaCar T2 To—C1pCon T3~ Coa Cog To + C1p Con T T2 +2C15Con Ty Ta+ €3, Ty T +
2Co5C36 Ty T3 - Cop Cor T1 T3 — C2p Cge T1 T5 + 6 Cop T2 T5 = 2 Cy5 Cop T2 T3 — 3 Cp Cs T2 T2 -
C22Coo T2 T2 -2CaCar T2T5—Cy5Con Ta T3 — Cop C36 T1 T — 3 Con T2 T3+ C15 Cop T2 T3 + Cop Cs6 T2 Ta +
C22Cg1 T3 T3 + Cpp Ola — Cgy Ola — Cgg Ola + €2 Ty Olg — Cs6 Ty Ola — Cog T1 Ot + Co T2 0lg — C10 T2 0ta — C15 To 0ty —
CToog-CagTraa—C36To04+Co1 Toog+Cge To0ta ~3T1Toog-CogTiTorog+CrpT1 Trag+
CisTeTo0a—Coy TaTo g +2 Cog Ty To g+ Coo Ty T Ol + Cgy Ty To 0l + C1g T5 Qg + C15 T3 Qg +
Cas Toou +Ca6To04 +3T1To0 - CroTiTo0ou - Cas Ta T30 - Cs6 Ty T 0 - Ca1 Ty T3 g + 03) /

(Te (=2 +T3) To (€2 Ty +C2T1 Tr~04))
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in[-]:= {sollr} = Solve[eqnlrred == @, {cg}] // Simplify
Out[]=
{{co> (-5, T1 (-1+Ty)%+

(Cs6 T+ CeoTr—Cg (~1+Ta) +Ci5To+Cog To+C36 Ta+3T1To-CysT1To-2Cs6 Ty To— Coo Ty To -
C1sTo-Cog T3 -C36 T3 -3T1 T3+ Cas T T3+ Cse T1 To+ Cn (-1+Ty) (-1+T1Ty) —au) ag+

C2 (-1+Ty) (_CSGTl_CSGTi_CGQTi‘*CZB (-1+T2) -CisTaTo-C36 T1 To +
CesT1T2-3TiTo+CisTiTo+2Cse TiTo+ Coo T To+ Cas Ty T+ C36 Ty T3 +
B3TITo-Cis TaT5-Csg TaTo-Car Ty (-1+T) (-1+TyTy) +ou+Tyou) -

Clo (-1+T1) (-1+Ty) (Coa (-1+T2) -Taaa) )/ ((-1+T1) (Coa (-1+T2) -Toau)) }}

in[-]:= eqnlr /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll /. sollr // CF

Out[]=

Invariance Under Sw

__\
Swt )

in[-]:= 1hssw = JE [Sum[ﬂa,i Pa,i * 7a,j Pa,js {a, 3}1]

L/@ (Xis1,+1[1] Ci[-1]1 C5[-1] C4,2[1] C4,2[1]) A{VSi, VS4, VSii1, VSji1s VSis2s VSjs2}

out[e]=

262144 78 T, T,

E [eSer‘ies [Tl P1,3+1 71,1 + (1= T1) P1,34§ 7T1,1 + P1,349 711, + T2 P2,3+i 72,1 + +
T1T2P3,3.1 73,1+ (1= T1T2) P3,3.§ 73,1 + P3,3+j 713,95 2C1 + C5 + + H
large output show less show more show all set size limit...

in[-1:= rhssw = J-]E [Sum[7,, ;i Po,i + 7o, Pa,js {5 3}11]

L /@ (Xi.1,5.1[1] Ci[0] C5[0] C3,2[0] C4,2[0]) A{VSi, VSj, VSi,15 VSj.15 VSii2s VSj.2}

Out[e]=

262144 78 T, T,

E [eSer‘ies [Tl P1,3+1i 7T1,1 + (1= T1) P1,3+5 7T1,1 + P1,3+9 71,5 + T2 P2,3+1 7T2,i + i
T1T2P3,3.1 73,1+ (1= T1T2) P3,3.§ 73,1 + P3,3+5 713,95 2C1 + C5 + + H
large output show less show more show all set size limit...
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In[-]:= eqnSW =
CF[CF[CF[Cases[lhssw, eSeries[& , # ] » #, o] - Cases[rhssw, eSeries[& , # ]+ 7, ©]]1]]
Out[«]=

$AD3 3,571,572, $B T2 P33 7,5 72,4

T1 T1

{$A P3,3+j 7T1,i 72,1 — +$B p3,3.9 71,1 ﬂz,j}

(»single $A and $B never arise so sw equation holds. )

In[]:= €eqNSW =
CF[CF[CF[Cases[lhssw, eSeries[& , # ] =» #, o] - Cases [rhssw, eSeries[& , # ] » 7, ©]] /.
{$A$C > ay, $ASD » ay, $BHC > a3, $BSD » as}] /. {$A | $B » 0} ]

out[e]=

{0}

In conclusion: here are the values for the R-matrix we found:

in[-1.= {rep, rem} =
{re[l1, i, j]1, re[-1, i, j]1} /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll /. sollr // CF

Out[e]=

$B (—CoaT1+CuT1To-Toa) P3,j X1,i X2,i $B Caz (-1 +T3) P3,§Xa,j X2,1
{ - +$Bp3,j X1,i X2,5»
(0¥} (073

$B (-Cop+Co To—0a) P3,j X1,1 X2,1  $BCop (-1+Ty) p3,X1,5%X2,1  $BP3,jXq,4 Xz’j}
+

TiTyo4 T, 0a T

mf-]:= rlp = CF[CF[ry[1, i, j] /. sol3b /. sol3ba] /. sa3 /. sol2c /. sol1l] /. sollr // CF

Out[«]=
+$B T3 T3 04 p3 5 X3,1 X35
2$B (-1+4T3) Ty (-1+T) Ty (-1+T1 Ty) (-Cop+C2p T2-Ty 04)
large output show less show more show all set size limit...
in[~]:= rlm =
CF[CF[CF[ry[-1, i, j] /. sol2b] /. sol3b /. sol3ba] /. sa3 /. sol2c /. solll] /. sollr // CF
Out[e]=

374 2 2
+3$BTi T3 0 P3,§ X3,i X3,j

2$B (-14Ty) T3 (-1+T5) T3 (-1+T1 Tp) (~Co2+Cop To-To 04)

large output show less show more show all set size limit...

in[-]:= Union@Cases [rim, C , o]
Out[«]=

{Cas C10, C13, C15, C22, C28, C32, C36s5 Ca9, Cs4, Cse, Ces55 Ce9» C78, Cg1s Cge)

https://drorbn.net/AcademicPensieve/Projects/HigherRank/Rolands_A2/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Rolands_A2: A21.nb 2024-06-03 06:26:34

in[-]:= RandomChoice[{-2, -1, 1, 2}]

Out[«]=

in[-]1-= Choices = {-2, -1, 1, 2};

Sub = {c,; » RandomChoice [Choices], cig -» RandomChoice[Choices],
Cy3 » RandomChoice [Choices], ci5 » RandomChoice [Choices],
C,, » RandomChoice [Choices], c,g -» RandomChoice[{-2, -1, 1, 2}],
C3, » RandomChoice [Choices], c3g » RandomChoice[Choices], c49 » RandomChoice [Choices],
Cs4 -» RandomChoice [Choices], c5¢ » RandomChoice [Choices], cgs -» RandomChoice [Choices],
Ces - RandomChoice [Choices], cy3 -» RandomChoice [Choices], cg; -» RandomChoice [Choices],
Cg¢ » RandomChoice[Choices], a; » RandomChoice[Choices], $B -» RandomChoice [Choices] }

Out[-]=
{C4 > -1, Cip>2, C13>-2, Cy5 >-2, Cyp>1, Crpg > -2, C3p >2, C3g > -2, Cg9 > -2,

Csq — *1, Cse > *2, Ces 4)1, C69%2) Csg > *1, Cg1 — *2, ngél, Qg —> *1, $B% *2}

in[-]:= rep /. Sub // CF
rém /. Sub // CF
Out[-]=
2 (~Te+Ty+T1T3) P3,§X1,i X2,i =2 (=1 +T2) P3,j X1,5 X2,i — 2 P3,j X1,i X2,

Out[«]=

2p3,X1,iX2,1 2 (=1+T3) p3,§X1,5%X2,i  2P3,5 X1,i X2,
- + +

T1 Tz T1

In[e]:= I"lp/- Sub // CF

in[-]:-= rdm /. Sub // CF

out[e]=
3 2 (-2+T3) p1,5Xa,i , (-1+Ty) (1+2Tq) p3 5xi,;
— +2P1,i Xa,i - +P1,i P1,j X1,1 - -
2 T2 2712
4p1,5 X1, (1+3Ty1) pi,jXe,iXs,
—— *P1,i P1,j X1,i X1,5 — +2P2,i X2,i —2P2,§ X2,i —
T, 2T,

(-2+3T1-4To+16 Ty T, -9Ti T, +8T5-22T1 T3+ 9T T3) P15 P2,i X1,1 X2,1

T1 (—1+2T2>
2 2 2 2 T2 3 2 T3
(—1—T1+8T2—10T1T2+9T1T2—8T2+15T1T2—18T1T2—4T1T2+9T1T2> pl,i p2,j Xl,iXZ,i

+
(*1+T1) T2 (*1+2T2)

1
(4T +8T, - 14T, T, +18 T3 T, - 1273+ 35T, T3 - 36 T3 T3+ 873 - 26 T, T3 + 18 T3 T3)
T]_Tz (—1+2T2)

(-4+3T1+16TyT,-9TiT,+8T5-22T1 T3+ 9T T3) P1,5 P2,i X1,5 X2, 5

P1,5 P2,5 X1,i X2,i — +
<—1+T1) (—1+2T2)

(-1+Ty) (2-4T1+4T,-13T1 T, +9TiTy) p1,jPa,j Xa,j Xa,i

+

(—1+T1) TZ

(1+T2) P2, P2,y X35 (-1+Ta) (3+2T3) p3 %5 ;
- - 2P1,iP2,§ X1,1 X2,5 +
T, 2712
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(2+T1—8T2+11 T1T,-9T2T,-4T,;T34+9T2 T%) P1,5 P2, X1,i X2,

+ P2,i P2,j X2,i X2,5 —
Tl (—1 +2 Tz)

3(1+Ty) p3,yXa,iXa,j (Ta+4To-11TiTp-4TyT5+9T3T5) p1,jPa,iXs,i

2T2 2T1 (*1+2T2)

P1,iP2,iXs,i (~T1+3TiTo+4T5-11T T5-4T T3+9TiT3) p1,jPa,jXa,i
N

+2P3,1 X3,4 -
2T2 2T1T2 (*1+2T2)

(—4+9T1-Ti+8T2-18T1T2+T§T2-4T1T§+15T§T§—9TiT§-4T§T§+9T§T§) P3,j X3,i

TIT, (-1+2T,)
(4-4T +T3+4T,- 11T T - 4T T3+ 9 T3 T3) 1,5 Ps,i X1, X3,4

+

T (-1+T1Ty)
(-2T +4T - 7T T+ 10T T, - 4T T3+ 2T T5-9 T3 T5-4Ti T3+ 9 T3 T3) pa,i P3,j Xa,i X3,

(—1+T1> T1T2 (—1+2T2>
(2—6T1+T§+T1T2+8T§T2—4T1T§+2TiT§—9TiT§—4T§T§+9TiT§) P1,j P3,5 X1,i X3,1

T2T, (-1+2T,)

(6-4T +T3+4T,-13Ty T, - 4Ty T3+9T3T3) P15 P31 X1, X3,i  Pa,iPs,j Xa, X3,1

(*1+T1) <*1+T1T2> TZ

+

(-4+6T1-2T3+8T, - 11Ty T, +4Ti T+ 4T3 11Ty T3 -4T1 T3+ 9T T3) p1,j P3,j X1,j X3,1

+

(-1+Ty) T3 Ty (-1+2T,)

((-2+T1-3T,+22TyT,-10T]T,+14T5- 42T, T3 - T3 T3+ 9T T3-8T3+10T; T3+ 33T{ T5 - 18 T3
T3+8TiT3-22T3T5+9T3T3) po,gP3,iXo,1Xs,1) / ((~1+T1) T (-1+2Ty) (-1+T1Ty)) +

((-2+Tq) (Ty+3T,-12T;T,-6T5+17 Ty T5+9TiT5+4T3-3T,; T3 -18 T3 T3 -4T, T3+ 915 T3)

pz,ips,jx2,1x3,i)/<<—1+T1>T1<—1+T2>T2<—1+2T2>>—;2

(-1+Ty) T, T2

(1+T1-T3+5T,-24T; T, +11T5T,-8T5+18 T T3+ 11T{ T3 -9 T3 T3+ 8T T;-22T{ T;+ 9 T3 T3)

P2,iP3,5X2,iX3,1+ ((-3+2T1-To+ 21Ty T, - 11T T, +14T5 - 44T T3+ T3 T3+ 9 T3 T5 -
8T3+10T; T3 +33T3T3-18T3 T3+ 8Ty T5-22T3 T3+ 9 T3 T5) P25 P31 X2,5 X3,1) /

((=1+Tq) (-1+T3) (-1+2T,) (-1+T1Ty)) -

(T +4T,- 11Ty T, - 4T T3+ 9TiT3) Pa,i P3,j X2,§ X34 1

(-1+Ty) Ty (-1+2Ty) (-1+Ty) TyT, (-1+27T,)

(1 2 2 2 2 +2 312 3 2 3 33
+6T,-25T;T,+10T3T,-12T3+29 Ty T3+ 11T T5-9T3 T35+ 12T, T3 - 31 T3 T3+ 9 T3 T3)
P2,5 P3,5 X2,5 X3,i -

((2-Ty+4T,-23T; T, +11T5T,-8T5+20 T, T5+9T3T5-9T3T5+8 T, T3 -22T3 T3+ 9713 T3)
P3,iP3,9%5,1) / ((-1+T1) TyTp (-1+2T,)) +

((-1+TyTy) (1+6T,-28T;T,+13T5T,-8T5+18 Ty T5+27 T3 T5-18T;T53+167T,T; -

(=4 +9T1) P3,j X3,
44TIT3+18T3T3) p350%54) /(2 (m1+Ty) T3T5 (-142T,)) - - +
1

(-4+3T -T{+12T, - 17Ty T, + 12 T3 T, -4 Ty T3+ 2 T3 T3 -9 T3 T3 - 4T3 T3+ 9 T3 T3) P1,i P3, X1,1 X3, 5

(*1+T1) (*1+2T2) (*1+T1 Tz)
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<2+T1 —8Ty+11Ty T, -9T2T,-4T, T24+9T72 Tg) P1,j P3,5 X1,1 X3,5

T]_ <—1+2T2>

(-1-Ty+T1Ty) P2,i P3,j X2,1 X3,§ (-2+T1) (1+2T2*9T1 T,-4T5+9T, T%) P2,3 P3,5 X2,i X3, 3

(-1+Ty) (-1+T,Ty) (-1+Ty) (-1+2T5)
(-3+2T1-2T,+18 Ty T,-9Ti T, +8T5-22T1 T3+ 9 T3 T3) P3,1 P35 X3,1 X3,3

+
(-1+T1) (-1+2Ty)

((1+6T2-31Ty T, +15T3T,-8T5+16 Ty T3 +45TT5-27 T3 T5+24 T, T3-66T; T3+ 27 T; T3)
P3,1%3,1%3,5) / (2 (-14T1) Ty T (-1+2T5))

https://drorbn.net/AcademicPensieve/Projects/HigherRank/Rolands_A2/#MathematicaNotebooks



