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Pensieve header: An isolated attempt to compute the multiplication tensor of QU.

2026-09-01 09:29:43

The implementation of QU is modified from pensieve://Projects/SL2Portfolio/SL2PortfolioProgram.nb.

Initialization / Utilities

mf-1=  $k =15 $U=QU; $E := {$k};
$trim := {ek—‘ /3 k> $k-0};
SetAttributes[{SS, SST}, HoldAll];
q; :=e'*”;

(» Upper to lower and lower to Upper: x)

U2l = {B?" > e PBYbi BP L @ PRYb L qhc | @PRY P |, gPRY,

12U = {ec_. bi +d_. B;c/(hr) e, e b g/ (BT od

ec_. ti +d_. o Tg/ﬁ ed, ec_. t+d . o Tc/ﬁ ed,

ca; +d_. c/ d ca+d_. d
ec_ a; +d_ :_)‘ﬂire’ec_ a+d_ :_)ﬁc/xe"
e&_ o5 eExpand@&};

SS[& , op_] :=Collect[NormaleSeries[&, {e€, O, $k}1, €, op];

SS[& ] :=SS[&, Together] ;

SST[& ,0op ] :=SS[& /. U21, op];

Simp[& , op_] :=Collect[&, _CU | _QU, op];

Simp[& ] :=Simp[&, SS[#, Expand] &];

SimpT[& ] := Collect[&, _CU | _QU, SST[#, Expand] &];
K& /:Ké; ,; :=1If[1===7,1,0];

. k+1,
C_Integerk_Integer i= c+0[e]™;

in[-]:= CF[&_] := ExpandDenominatore

ExpandNumerator@Together [Expand[&] //. e e’ » e /. e »eFPI];

im[-1:=  Unprotect [SeriesData];
SeriesData /: CF[sd_SeriesData] := MapAt[CF, sd, 3];

SeriesData /: Expand[sd_SeriesData] := MapAt[Expand, sd, 3];
MapAt [Simplify, sd, 3];
MapAt [Together, sd, 3];

SeriesData /: Simplify[sd SeriesData]
SeriesData /: Together[sd SeriesData]

SeriesData /: Collect[sd _SeriesData, specs__] := MapAt[Collect[#, specs] &, sd, 3];

Protect[SeriesData];

Self-Pair (SP):

In[«]:= SP{} [P_] = P_; SP({_—)X_,pS___) [P_] = EXpand [P // SP{pS}] /. f_. {,cd_' e d a{x)d}f
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DeclareAlgebra

in[-1:= Unprotect [NonCommutativeMultiply]; Attributes[NonCommutativeMultiply] = {};
(NCM = NonCommutativeMultiply) [x ] := Xx;
NCM[x , v , z ] = (x®y) Bz;
OR_ = RO=0;
(x_Plus)y ®y := (#®y)&/@x; x_ ® (y Plus) := (x® #) &/ey;
B[x_ ,x ]1=0; B[x ,y ] :=x8y-y®&Xx;
B[x_, y_ ,e_]:=B[x,y,e] =B[x, y];

mn[-1-= DeclareAlgebra[U Symbol, opts Rule] := Module[
{gp, sr, g, cp, M, pow, k=9,
gs = Generators /. {opts},
cs = Centrals /. {opts} /. Centrals - {}
}s
U[Generators] = gs;
(#y=Uexn) &/@gs;
gp = Alternativeseegs; gp=gp|gp ; (+ gens «)
sr = Flatten@Table[{g » ++k, g; - {i, k}}, {g, 85}1;5 (» sorting - «)
cp = Alternativeseecs; (+ cents «)
SetAttributes[M, HoldRest]; M[@, _] =0; M[a_, x_] :=ax;
CE[& ] :=Collect[&, U, Expand] /. e* = e™P2lX]1 / ¢tpim;
Ui [61:=&/.{t:icpsti, u U (#&) /@u};
Ui [NCM[]] =pow[& , @] =Ue@{} =1, =UI[];
B[Ue(x_); , Ue(y_); | :=U;eB[Uex, Uey];
Blue(x_); ,Ue(y_); ] /5 i=1=3 := @;
B[Uey , Uex ] :=CE[-B[Uex, Uey]];
x_ ® (c_.1y) :=CE[cx]; (c_.1y) B x :=CE[cx];
(a .U[xx_ __,x 1)® (b .U[y ,yy 1) :=If[OrderedQ[{x, y} /. sr],

CE@eM[ab /. $trim, U[xx, x, vy, yv11,

Uexx R CE@M[ab /. $trim, Uey ® Uex +B[Uex, Uey, $E]] B Ueyy 1;
U@{c_. * (L:gp)", r___} /; FreeQ[c, gp] := CE[cUe@Table[L, {n}] & Ue@{r}l];
ve{c_.xL:gp,r___} :=CE[cU[L] BUe@{r}];
ve{c_,r___}/; FreeQ[c, gp] := CE[cU@{r}];
ve{l Plus, r___} := CE[Ue{#, r}& /e L];
ve{lL_,r___} := Ue{Expand[L], r};

U[ & _NonCommutativeMultiply] :=U /@ &;
Oy[specs___, poly 1 := Module[{sp, null, vs, us},

sp = Replace[{specs}, L List: L1, {1}1;

vs = Joinee (First /@ sp);

us=Joinee (sp /. L, » (L/.x_; »x5));

CE[Total]|

CoefficientRules[poly, vs] /. (p_-c_) = cUe (us”)

11 7+ X_pur = x]5
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oy[specs___, E[L_, Q_, P_1] :=0y[specs, SS@eNormal[re"*?]];
pow[& , n_ ] :=pow[&E, n-1] B &;
Syl&_, ss___Rule] := CE@Total[
CoefficientRules[&, First /@ {ss}] /.
(p_ > c_) »» cNCMeeMapThread [pow, {Last /@ {ss}, p}11];

Ors___[c_.%u_U] := (c/. (t:cp)j »tj . (rs3) U[Liste@e (u/.v_; » Vi, rs1)]3
mj e [C_.%u_U] := CE[((c /. (t:cp);~t;) DeleteCases[u, _j]) ®

UeeCases[u, w_;w,| BUeeCases[u, _.]];

U/: c_.xu Uxv_U := CE[cuBV];

Si [c_.%u_U] := CE[((c/.S;[U, Centrals]) DeleteCases[u, _;]) ®
U; [NCM @@ Reverse@Cases [u, x_; :» SeUex]]];

Ai i ,r [c_.%xu U] := CE[((c /. Ai,j,r[U, Centrals]) DeleteCases[u, ;]) ®

(NCMee Cases [u, X_; » 01,;,2.-@A@U@x] /. NCM[] - U[1)]; ]

i1 Squ[ (a®+a) by, a>QULy, x], b>7QU[]]
Out[e]=
(14-7T)QUly, x] +14TeQU[y, a, x] + (7+7€) QU[Y, ¥, X, X]

Meta-Operations

in[-]:=  ©ops__[& Plus] := ops /@&
m; ,; = Identity; m; ., [0] = O;
m; ., [& Plus] := Simp[m;,. /@ &5];
Mis i ,j -k [E.] t=mj,@Mi5 i,;@5;
Si [& Plus] := Simp[S; /@ &];
Ais  [& Plus] := Simp[Ais /@ 5]

Implementing CU = U(sl°)

Verify g and Al Also Generalize Ato 4, j, ...

m[-1-= DeclareAlgebra[CU, Generators » {y, a, x}, Centrals -» {t}];
Blacus Yeul = -¥ Yeus BlXcus acul = -¥ Xcus
B[Xcus Youl =2€acy -t 1cy;
(S@ycy = -Ycus S@acy = -acy; S@Xcy = -Xcus)
S; [CU, Centrals] = {t; » -t;};
A@Rycy = CURY; + CURY,; A@acy = CU@Ra; + CU@Ra,; A@Xcy = CU@x; + CU@X,;
A; 4 ,r [CU, Centrals] = {t; » tj+ ty};
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Implementing QU = U,(sl%")

in[-]:= hA=vy=1;
DeclareAlgebra[QU, Generators -» {X,Y, Z, b, a, z, y, x}, Centrals » {s, t}];
B[agu, Xqul = -2QUe@x; B[bgy, Xqu] = QU@X;
B[bou, Yul = -2QUey; B[ag, Youl = QUey;
B[agy, Zqu]l = -QU@z; B[bgy, zqu] = -QU@Z;
B[Yqus Xqul = -Zqu+ € B QU[Y, X];
B[Zq, Xqul = -€ 2QU[Z, X];
B[bgu, agul = 9;
Blzqu, Youl =€ 2 QU[Z, y];
B[agu, Xqul = 2Xqus B[bgus Xqul = -Xqus
B[agu, Youl = -Yoqus B[bou, Youl = 2 Yqus
Blagu, Zqul = Zgus B[bqus Zqul = Zgu;

(1-s)QuU[]
B[Xqus Xqul = -2 € AQU@ {X, x} +T +2seQUla]l;
(1-1t) QuU[]
Blyous Yul =-2ehQUe{Y, y} + —— +2teQU[b];
h
(1-st) QU]
B[zqu, Ze] =-2ehQUe{Z, z} + ———  +2steQU[a] +2steQU[b];
h

Blyous Zaul = Xu-€enhQue{z, y};

BXqus Zou] = ~€ hQU@{Z, X} - (s +seh) QU[Y] +2senQU[Y, a];
B[zqu, Xqul =2€eyq -ehQUe{X, z};

Blzqu, Youl =-2teQU[X] -e AQU[Y, Zz]; B[Yq, Xqul = € BQU[X, yI;
B[Xqus Youl = € AQULY, X];

B[Xqus Youl =2€Zgu-€hQUIX, Y];

B[Xqu, Zqul = € A QU[X, Z];

B[Zqu, Yul =€ B QULY, Z];

in[-]:= B[Xqus Youl
Out[«]=

QU[z] -eQU[y, X]

in[-]:= QUIX] B QUILY, Z]

Out[«]=

(1-st)QU[]+ (-s+st)QU[] +2steQUla] + (2se-2ste)QU[a] + (1-2€) QU[X,

2026-09-01 09:29:43

X] -

25seQUIY, yl + (-s+2se)QULY,y] +(1-2€)QU[Z, z] +25€eQU[Y, a,y]l+(1-3€)QU[Z,y, X]

tSW

Logoi from Pensieve://Talks/Toulouse-1705/DogmaDemo.nb and from Pensieve://Talks/Syd-

ney-1708/ExtraDetails@@.nb.

Goal. In either U, compute F =™ e e™ e %, First compute G = e** ye X, a finite sum

. Now F satisfies

the ODE 8,F = ,,(e™" e”G) = -yF + FG with initial conditions F(n = 0) = 1. So we set it up and solve:
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in[-]:= SWyy [U_, RR_] :=
SW,y [U, kk] =Block[{$U = U, $k = kR, $p = kk}, Module[{G, F, fs, f, bs, e, b, es},
G= Simp[Table[g"/k!, {k, @, $k+1}].NestList[Simp[B[x,, # 1] &, yu, $k+1]];
fs = FlatteneTable[f; ; 5,k [n], {1, 0, $k}, {i, @, 1}, {j, @, 1}, {k, @0, 1}1;
F=fs.(bs=Fs/.f_,i,j k[Nl e ve {yi, al, xk});
es = Flatten[
Table[Coefficient[e, b] =0, {e, {F-1,/.n>0, FRG-y, ®F-0,F}}, {b, bs}]];
F=F /.DSolve[es, fs, n][1];
E[0,
Ex+ny+ U /. {CU>-tné&, QU->n& (1-T) /A}),
F+0 /. {e->1, U~ Times}
1 /7. (vin|&lt|Tlyla|x)->vs
115
tSWyy ,i 5 ok 2= SW, [$U, $K] /. {E1> &, ma>nj, (Vit|Tly|a|Xx);->Ve};
tSWya,i ,j ok = E[ajag, e ¥ & Xz, 1];

tSWay,i ,5 ok =E[a;ar, e 7% n;y, 11;

Exponentials as needed.

Task. Define Expy, ,[€, Pl which computes e*®”) to € in the algebra U;, where ¢ is a scalar, X is x; or y;,
and Pis an e-dependent near-docile element, giving the answer in E-form. Should satisfy

U@Expy «[€, Pl == Sy[e?*, x > O(P)].

Methodology. If Py := Pe.g and &4 ®" = O(ef" F(€)), then F(§ = 0) = 1 and we have:

O(ef"o(Py F(€) + 8¢ F)) = O(0:6% ™0 F(£)) = 0: O(4 ™0 F(€)) = 0.6 ®P = & ®P O(P) = O(ef" F(€)) O(P).

This is an ODE for F. Setting inductively Fy = F;_; + € ¢ we find that F, = 1 and solve for ¢.

in[-]:= (% Bug: The first line is valid only if 0O (eP)=e®®) . )
(» Bug: & must be a symbol. «)
Exp, . ,ol<_, P_1 := Module[{LQ = NormaleP /. € » 0},
E[SLQ/. (X|Yy);»0, £LQ/. (t[a);»0,1]];
EXpy . [£,P_]:= Block[{$U = U, $k = k},
Module[{P®, o, ¢s, F, j, rhs, ate, at¢},
PO = NormaleP /. € » 0;
¢s =
FlatteneTable[¢j1,42,53[ <1, {32, @, R}, {1, @, 2k +1-32}, {j3, 0, 2k+1-32-31}];
F = NormaleLast@Exp, ., ,[<, Pl +€" ¢s.(¢s /. 05 [£] » Timesee {y;, a;, x;}7°);
rhs = Normale
Lastem; i, [E[£PO/. (X|Y); >0, SPO/. (t]|a); -0, F+O,]m_;@E[OQ, O, P+©,]];
ate = (# =0) & /@ FlatteneCoefficientList[F-1 /. £ -0, {yi, @i, Xi}];
até = (# =0) & /@ Flatten@CoefficientList[(6-F) +POF -rhs, {yi, ai, X;}1;
E[SPO/. (X]|Yy); 20, £PO/. (t]|a); >0, F+0,] /.
DSolve[And @e (ateJats), vs, £1[011 |]
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1= $k=1
Out[«]=
1
in[-]:= $Basis = {aqus Xqus You}s

Module[{a, b}, Table[{a, b} - CE[B[a, b]], {a, $Basis}, {b, $Basis}]] // MatrixForm

Out[-]//MatrixForm=

{QU[a], QU[a]} »0 {QUla], QU[x]} -y QU[X]
{QUIx], QU[a]} » -¥QU[X] QUIx], QU[x]} ~© {Qu[x],

{
{QUIy], QUal} > ¥QULy] {QULy], QU[x]} > (-3 +1)QU[]-2TeQU[a] -venQuly, X]

in[-]:= $Basis = {agqy, Xqus You};
Module[{a, b},
DeleteCases|[
Flatten[Table[{a, b, c} - CE[B[a, b] +B[b, al], {a, $Basis}, {b, $Basis}]], _ - @]
1
Module[{a, b, c},
DeleteCases[Flatten[Table[{a, b, c} - CE[B[a, B[b, c]] +B[b, B[c, a]] +B[c, B[a, b]]1],
{a, $Basis}, {b, $Basis}, {c, $Basis}]], _ - 0]
1
$ABasis = {aqus Xqus Yous QULY, ¥1, QU[y, a], QU[y, x], QU[a, a], QU[a, x], QU[x, X]};
Module[{a, b, c},
DeleteCases [Flatten[Table[{a, b, c} > CE[a® CE[b® c] -CE[a®& b] ® ],
{a, $ABasis}, {b, $ABasis}, {c, $ABasis}]], _ - 0]

1
Out[«]=

{}
Out[«]=

{}
Out[e]=

{}

in[-]:= Module[ {a, b, c},
Table[{a, b, c} > CE[a® CE[b® c]], {a, $ABasis}, {b, $ABasis}, {c, $ABasis}]
15

in[-1:= B[Xqus Youl // CE

out[«]=
1 T
[77—JQU[]+2TeQU[a]+Y€fYQU[y,X}
A h

in[-1:= B[Xqus B[Xqus Youl] // CE
Out[«]=
(ye-3Tye) QU[x]

in[-]:= B[Xqus B[Xqus B[Xqus Youll] 7/ CE

Out[e]=
0
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In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

Out[e]=

In[«]:=

In[«]:=

Out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

B[XQU, B[XQU, B[XQU, B[XQU, yQU]]]] // CE

)

B[Xqus B[Xqus B[Xqus B[Xqus B[Xqus> Youl1111 // Expand

)

B [Xqus> B[Xqus B[Xqus B[Xqus B[Xqus B[Xqus> Youl11111 // Expand

0

adPower[x , k , Env_][c_=+y QU] :=CE[c adPower[x, kR, Env][y]];
adPower[x , k_, Env_][y Plus] := adPower[x, k, Env] /@ y;
adPower[_, @, Env_][y_] :=y;

adPower[x , R, Env_][0] =0;

adPower[x , R , Env_][y QU] :=

adPower [x, kR, Env] [y] = CE@B[adPower[x, k-1, Env] [V], X];
adPower[x , R ][y_1 := adPower[x, k, $E] [V];

adPower [Xqu, 1] [Yqul
-QU[z] +eQUy, X]
adPower [Xqu, 2] [Yqul
0

adPower [Xqu, 3] [Yqul
0

adPower [Xqu, 4] [Yqul
%]

adPower [Xqy, 5] [Yqul

0

2026-09-01 09:29:43

NilQ[zgy] = NilQ[Zgy] = NilQ[Xqu] = NilQ[Yqu] = NilQ[Xgu] = NilQ[yqu] = True; NilQ[ag] = False;

NilQ[bgy] = False;

PotQ[c_ . *x QU] := - NilQ[x]; (* Potent Q «)
NilQ[c_#*x QU] :=NilQ[x];

PotQ[x _Plus] := And @@ (PotQ /@ (Listeex));
NilQ[x Plus] := And @@ (NilQ /e (Listee x));
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mn[-]:=  Ad[@] = Identity;

B [8ousaqul
Sum| ——— Count [w,g], {g,QUeGenerators
Ad[c_. agl[z_] :=z/.w_QU:->e”(u [ 20 untLv,el, (8,0 }])w;

B[gou,boul
Sum| ——— Count [w,g], {g,QUeGenerators
Ad[c_.bul[z ]:=z/. w_QU:»eCY( [ Count 1,1, (8,0 ),

Ad[c_.QU[]1][z_] :=2z;

B[gqu, aqul
. Sum[&

Cnt[w, g1, {8, QU@Generators}]
Squ
Out[e]=
2Cntw, x] -2Cnt[w, X] -Cnt[w, y] +Cnt[w, Y] +Cnt[w, z] - Cnt[w, Z]

in[-]:- Table[SeriesCoefficient [Ad[c ag] [gqul, {C, @, 1}] -
B[gqs aquls {8, Generators // QU}]

Table[SeriesCoefficient [Ad[c bgy] [geul, {C, O, 1}] -
B[gous beul, {8, Generators // QU}]

Out[«]=
{6,0,0,0,0,0,0,0;}

Out[e]=
{0,0,0,0,0,0,0, 0}

In[«]:= B[XQU) aQu]
B[Yqus aqul
B[Zqu, aqul

Out[e]=

~2QU[X]
Out[«]=
QUIY]

Out[e]=

-QU[Z]

in[-]:= Ad[x_][y_1 /3 NilQ[x] := Expand@Module[{k =0, s =0},
While [adPower[x, k] [y] =!= 0,
s += adPower[x, k] [y] /k!;
++k
15
s

1

mnl-1:= Ad [XQU] [yQU]
Out[-]=

QUIy] -QU[z] +eQUy, X]

in-1:= $k

Out[«]=
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inf-]:= Ad[cagy] /@ {QU[1, Xqus Yous QU[X, ¥1}
Out[«]=

{QU[], e “"QUx], e QUIy], QU[X, y]}

mi-1= Ad[(al + a2 + e fa[A]) agl /@ {QUI], Xqus You> QUIX, y1}

Out[e]=
{QUH) e—y (al+a2+e fa[A]) QU[X] s (EY (al+a2+e fa[A]) QUD’] s QU[X, y} }
il - Normal@Series[e™ (“**a2+¢falMD (e 9, $k}|
Out[e]=
e—((oz1+o¢2) Y) _ e—((oz1+a2) Y) ye fa[A]
1= CE[
Ad[ (a1 + a2+ € fa[A]) agu] /@ {QU[], Xqus Yous QU[X, Y1} /. @™ > NormaleSeries[e”, {e, 0, $k}]]
Out[e]=
{QU[T, (e ™Y e ™Y y e fa[a]) QU[x], (e %Y+ e %Y yefa[a]) QUlY], QUIX, y]}
inf-]:= Ad[agu] [Ad [Xqu] [Youl]
Out[«]=

eQU[y] -QU[z] +eQU[y, X]

in[-]:=  TT4 []1 =03 (x Translated Tangent )
TT, [xs___, x_] :=CE[Ad[x] [TT,[xs]] +9,x];
TT, [xs_List] :=TT, @@ xs

in[-]:= TTx[AYous A Aqus A Xqul
out[«]=
(-e*x+ e’ TA)QU[T + (1-2€"Ter) QUa] +

1 3
1+a+—e'er?-—e'Te?| QU[x] +e’QU[y] - e’ e AQU[Y, X]
2 2

in[-]:=  Seepage; [{}, c_] =¢;
Seepage, [¢s List, P_] :=Module[{gs = U[Generators], 1x},
Ix = gs[Lengthe £57;
Collect [P, 1x, (Ad[Last[<£s] 1x,] [Oy[gs, Seepage,[Most@<s, #]1]1] /. U - Times) &]
1

In[«]:= B[yQU) aaQU]
Out[e]=

aQU[y]

In[«]:= SeepageQU[{nJ a, £}, Yyl

Out[e]=

1 3
efy-e’E+e’TE-2ae’TeE-e"xyeé+—e'xe&?-—e"Txe&?
2 2
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Ly CL:E(\XSU ) (M, S@e@b o deel - Cﬂf T fiw @(&z@»{{ /\) @
T (L) Lok S(B)- Sepue( 16,

RoQE(fn) 9250 dreoe giore aF ¥

fidy

TR, -R.0R,)- OFGTORF)- S(6)OF OlF (86 +36))- SEisbe:26)

In[«]:= TTL =TTA[AE1XQ|J, AY].YQU’ AQ1 ZQUJ Bleu, (Xlaqu, )L§1 ZQu, AnlyQUJ
)~§1XQU) AEZXQu, AYZYQu, A Q2 un, [32 bqu, azaqu, A§2 ZQU) )Lr]ZyQU, AfszU]

Out[e]=
in[-1-= Total[
fl,[A] # & /e (Times ee # & /@ {QU[X, x], QU[X, X1, QU[X, y1, QU[X, Y], QU[X, z], QU[X, Z],
QUIy, x], QU[Y, al, QU[Y, x], QU[Y, y], QU[Y, Y], QU[Y, z], QU[Y, Z],
QU[z, x], QU[z, y1l, QU[z, z], QU[Z, x], QU[Z, y], QU[Z, z]})]
Out[«]=

X X flyx[A] e fle [A] +xy fly [A] + Xy flxy [A] + @Y Fflav[A] + XY fl v [A] +
XY flxy[A] +yY'F1yy[)k] +Y2'F1Yz[)\] +XZFl, [A] + Xz Fflx, [A] +yZ'F1yZ[M
YzFfly,[A] +22flzz[)n} +XZFlz[A] +XZFlxz[ 2] +yZ‘F1yz[/\] +YZFflyz[(A] +z2ZF1,7[ 1]

inf-1:= = {fXO[A] + € FX1[A], fYO[A] + € fY1[A], fZO[A] + € fZ1[A], Bl + B2 + € fb1[A],
al +a2 +e fal[A], fzO[A] + € fz1[A], fyO[A] + € fyl[A], fxO[A] + € fx1[A]}
g= (ftO[A] +e ft1[A]) +
e Total[fl,[A] # & /@ (Timesee # & /@ {QU[X, x], QU[X, X], QU[X, y], QU[X, Y], QU[X, z],
QUX, Z], QU[y, x1, QU[Y, a], QU[Y, x], QULY, y], QULY, Y], QU[Y, z],
QUILY, Z], QU[z, x], QU[z, y], QU[z, z], QU[Z, x], QU[Z, y], QU[Z, z]})]

G = SS[ef]
Out[e]=
{(fXO[A] +€ FX1[A], FYO[A] + € FY1[A], FZO[A] + € FZ1[A], Bl + P2+ fbl[N],
al+o2+efal[n], fzO[A] + e fz1[A], fy@[A] + € fyl[A], fXO[A] + € fX1[A]}
Out[-]=
ftO[A] +e Ft1[A] +
€ (XX'leX[M +XZF1X2M] + Xy FlLy[A] + Xy flxy [A] +@Y flyy [A] + XY Fly [A] + XY Flyy[A] +
yY'Flyy[A] +Y2'F1Yz[)t] +XZFl, [A] + Xz Ffly, [A] +yZ'F1yz[)L] +Yzfly, [A] +
22 fl2[A] + XZFl 2 [A] +XZFflyxz[ 2] +yZ-F1yz[)L} +YZFflyz[ 2] +zZ'Flzz[)k])
Out[-]=

eften |

e M e (FE1[A] + x X Flex [A] + X2 FLe [A] + Xy Fly [A] + Xy Flyy [A] + @Y Flay[A] + XY Fly[A] +

XY Fflyy[A] +yYfly,y[A] +Y2'F1Y2[A] +XZ2FL, [A] + XZFflx, [A] +yzFfly, [A] +
Yzfly,[A] +ZZ'F122[)L] +XZFL 7 [A) + XZFLxz [A] +YyZFL 7 (2] +YZ 1y [ 2] +ZZ'F122[)L]>

mi-1- S[B_] :=CE[SS@Oq[{X, Y, Z, b, a, z, y, X}, Seepagey, [f, SS@B]]];
S[G]
Out[«]=
efterr eQU[y, X] _ley[ ] +eot1+(x2 231-2 B2+FtB [ 1 eQU[Y al flay[A] +

QU[a] ( eoz1+0(2 231-232+ftoO [ e'FyO[ ] 'FlaY[ ] +e0(1+012 2 31-2 32+ftO[A] tefy@[)u] 'Flav[)}> +
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QU(z, x] (-e™™M e fx0[1] fiy, (2] + e O e-FlXZ[ 1)+
effM e quiz, y] fl,,[A] +QU(z, 2] (-e™ e fx0[A] F1y, (2] +e*t9 Ve flz(a]) +

e—al a2-B1-B2+ftO[A GQU[Z X] 'lez[ﬂ] +QU[Y, X] ( Zeozl+02 2 B31-2 B2+ftO[A e ‘FX@[ ] 'Flav[)\] 4
eoz1+012 2 31-2 B2+ftO[ A c f1 Y[ } N e—al—aZ—Bl—BZ+‘Ft0[A se _er[ } 'leZ[ }> 4

QU [X, X} (e—Zotl 2 02+31+B2+ftO [ c -F]-XX[ ] _ e—otl a2-31-B2+ftO [ c 'Fye[ ] 'leZ[A}> ¥

QU [x] ( @ 201-202+B14B2:Ft0 (1] _ FXO[A] Flex[A] +
e—2a172012+/31+/32+ft0[7x] se .er[}] -F]-XX[)‘] L2 ea1+a2 2 31-232+ftO[A c _er[ ] 'FyO[)L] 'Flay[)k] _
2 ea1+0(2—251—232+ft0[)\] te fX@[)k] fy@[k} flaY[ ] _ ea1+02—251—252+ft0 [A] c fyO[)\] _F]-XY[)L] 4
011+O(2—2/31—2 B2+ftO[A] te 'Fy@[ ] 'ley[)k] N e—al a2-31-B2+FtO [ c _er[ ] 'FyO[ ] .leZ[)\] _
@ 002 FL-B2FR8(A] g ¢ £x@[ ] FYB[A] Flyz[A] — @ W02 PLAZFON ¢ £709 1] F1,, (2] +
e—al—a2—51—52+ft9 [A] ste .er[ J leZ[ ]> + (e—3011 3o2+ftO[ A e QU[X Z} -F]-XZ [AJ "

QU X X} (e—4al 402+2 31+2 B2+FtO [ A c ‘lez[ } e—3ozl 302+FtO[ A c fye[ J leZ[A}> +

e—al a2-B1-B2+ftO[A c QU s y] 'FlyZ[ ] +

QU [Y y} (eot1+ot2 2 31-2 32+ftO [ e'FyB[ ] 'Flay[ } N
ea1+a2 2 B31-2 B2+ftO[A c 'Fly\([ } 4 e—al a2-B1-B2+ftO[A s e _er[ } 'FlyZ [AJ) i

QU [X, (e—Zal 2 02+B1+B2+ftO [ c Fle[ ] _ e—al—aZ—Bl—BZ+ft0 [A] c fy@[ ] FlyZ[ }> i

QU[ ] ( efz(n 2 02+B1+B2+ftO [ 6'FX@[ ] -F1Xy[ ] 4 efzo(l 2 02+B1+B2+ftO [ A S G'FX@[ } ley[A} _
(Eozl+o¢2 231-2 32+ftO [ c 'Fye[)x flaY[)\] N ea1+a2 231-232+ftO[A t c 'Fy0[ ] -FlaY[A] _

al+o2-2 B1-2 B2+FtO[A c 'Fye[A f1 [A} + (ea1+012 2 31-2 B2+ftO [ t c 'Fy@[ } 'Flyy[ﬂ] n
Z

e yY
@ L2 BRI ¢ £y@ (] fy@[A] Fly [A] - @ “H o2 FLA2HRIM o ¢ £y@ (2] fy@[A] Fly[A] -
e 1yz[A] + @ @O PLATR s t ¢ £70 (0] fly7[2]) +
e 3F3RFO ¢ quy, 21 flyz[A] +QULY, Y]
( 201+2 02-4 31-4 B2+FtO [ A c 'FlyZ[ ] N 6—3/51—3/32+ft0[)\] s e 'FX@[ ] 'Flyz[)k]) N
QU[X Y} (efotl o2-31-B2+ftO [ e 'F1XY[ 1 —30(1 302+ftO[A se _er[ ] -F]-XZ[)\] _
—3/31 3 B32+ftO[A (—:-FyO[ ] 'Flyz[)&]) 4
QU[Z] ( —30(1 3o02+FtO[ A efxe[ ] -F1XZ[ ] 4 e—30<1—30(2+ft0[)\] SG'FXQ[A} leZ[A] _
73/31 332+ftO[A €'Fy9[ ] 'FlYZ[ ] re -3 31-332+ftO [ tG'Fy@[ ] 'Flyz[)k]) ¥
QU[X] ( 2 e 4ol-4a2+21+22+FE01A] ¢ £yq7 )] 1,2 [2] + 2 e 40d-4a2+251+2 62450 g ¢ £y )] fle (] -
e—al—a2—61—62+f‘t0 [A] e fy@[ ] -F]-XY[)\] 4 e—al—aZ—Bl—BZ#FtO[A] te fy@[)k] 'F]-XY[)\] N
23030200 ¢ £yg ] Fy@[A] Flxz[A] - 2@ 201302 FRM 5 c £x@ ] fy@[A] Flxz[A] -
—30(1 302+ftO[ A 6{29[ ] 'lez[)k] re -3al-3 a2+ftO [ StG'FZ@[ } 'lez[)K] n
—3/31 3 B32+ftO [ c 'Fy@[ ]Z-FlYZ[A] _ e—3/31—3ﬁZ+'Ft0 tefy@[k} 'Flyz[)}) +
QU [Y] ( —otl a2-B1-B2+FtO[ A G'FX@[ ] ‘ley[)k] i e—al—o{Z—Bl—BZ#Ft@[)\] SG'FX@[)k] 'ley[)k] _
2 eZO(1+20<2 4 31-4 B2+ftO [ c 'Fy@[ ] 'Flyl[k} N 262a1+2a2—451—4/32+ft0[)\] te 'Fy@[)\] 'FlyZ [A} _
e-301-3a2+fte [ s e fx0[] 'lez[ﬂ] L e 301-302+Ft0[1] 2 _er[ ]Zflxz[)k] .
@ 3FI3BLFRI ¢ £y (2] Fy@[A] Flyz[A] -2 2 FE 3RO o ¢ £y (] Ffy@[A] Flyz[A] +
@ 3FI3BLFRI gt ¢ Fx@[A] fy@ [ 1] Flyz[A] -
e 3P ELARIA ¢ £79 (2] Flyz[A] + > L3 A2fOln ste-FzO[ ] flyz[A]) +
QU] (eftam + eftOIN ¢ fr1[A] + e 401-402+281:282+F101A] ¢ £yq 1] 2£10 (2] -

2 e—4a1—4a2+2[31+2/32+‘Ft0[)] se _er[Mz fle 2] 4a1-402+2B1+2 B2+FLO[1] 2 'FX@[)L]Z Fle[A] +

]
]
f
f

|_.;_.

—al-02-B1-B2+FtO[ A c _an[

+ e
@ 01 o2 FI-B2+FOIA] ¢ £y ] Fy@ [ ] Flyy [A] - @ 0L 02 FI-A2FRIA o o £y ] Fy@[A] Flxy [A] -
e 01-02-p1-p2+ftOlA] ¢ o er[ ] fyem Flyy [A] + @ 0102 PLB2F8IA ot ¢ f£x@[A] fy@[A] Flxy[A] +
2a1+2 02-4 31-4 B2+ftO [ c 'Fy@[ ] ‘Flyl [)L} _2 @2 al+2 02-4 B1-4 B2+ftO[ 1] te 'Fy@ [)\] 2 'Flyl [AJ N
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e2a1+2 a2-4 31-4 B2+ftO [ 1] t2 c ‘Fy@[)k}z -F]-Yz [)L] e—3 al-3 o2+ftO[A c "FX@[ ]2 -Fy@[)} -F]-XZ[AJ i
2 e 3013028 o ¢ £x@[A]2 fy@[A] Flxz [A] - e*”*“bﬁem s2e FxO[A]2 FyO[A] Flyz [ 2] +
e 301302 FIA ¢ £y [ ] FZO[A] Flyxz[A] — e 2037302+ FtOLU o o fxe[ ] fzO[A] flxz[A] -
—301-302+F0(A] g ¢ £xQ[A] FZO[A] Flxz [A] + @ 201302 FOL 24 ¢ £30[ ] F2O[ ] Flxz [A] -
S3PL-3B2+F00A] ¢ £yg ] FfyO[A]2 Flyz[A] + € 351 3620 g ¢ £x@[A] FyO[A]2 Flyz[A] +
T3PL-3B2AOIM £ ¢ £x@[A] FyO[A]2 Flyz[A] — @ 3FI3P2FL gt ¢ £yxp ] fy@[A]2 Flyz[A] +
B3RO ¢ £y ] FZO[A] flyz[A] - e PP o fyo ] F2O[A] flyz[A] -
3PL3624F0(M) g t ¢ Fy@[A] FZO[A] Flyz[A] + @ > P13 A2 FtolA] stzefye[ 2] Fz0[A] Flyz[A]) +
QU[Z, Z} ( (efo(l a2-31-B2+ftO[A G'FXG[ 1 'Flyz[A1 re —al-a2-B1-B2+ftO[A €'F1 Z[ ]) 4
QU [Y Z} ( e011+012 2 B31-232+ftO[ A G'FX@[ ]-Fy@[ }‘FlaY[ ] 7ea1+a2 2 31-232+ftO[A G'FZO[ ]‘Flay[)\] _
ecx1+a2 2 B31-2 32+ftO[A c 'FX@[)L] 'FlyY[AJ + ea1+oz2 2 31-232+ftO[ A c 'Fl [ ] -~
efalfO(Zf/jl—BZ#FtO [A] s e 'FX@[)k]Z -FlyZ[ ] i efal—OthBlfBZ#FtO [(A] s e ‘FXO[ } flzz[ ]> 4
QU[X 21 ( 6720(1 2 02+B31+B32+ftO[ A €'FX9[ 1 ley[A1 n 6720(1 2 02+B31+B32+ftO[ A €'F1 [ ] n
efotl a2-B1l-pB2+ftO[A c _er[ ] ‘FyG[A] -FlyZ [)\] B efotl o2-B1-p2+FtO[A c 'Fy0[ ] 'Flzz[)(]) +
QU[Z] ( -201-2 a2+B1+B32+FtO[ A c _er[ ]2 'F]-Xy[)k] _ 672a1—2a2+61+52+ft0 [A] s e 'FX@[)L]Z ley [A} ¥
al+o2-2 1-2 B2+FtO[A c 'FX@[)L] 'Fy@[)k]zflay[)k] _ ea1+a2726172/32+ft0[)t] te 'FX@[)k] fy@[k}zflay[k}
al+o2-2 31-2 B2+ftO[A c 'Fye[)\] 'er[)k] 'Flay[)\] _ (eo(1+ot2 231-232+ftO[A t c _Fye[ ] 'er[)k] 'Flay[)\] N
al+02-2 f1-2 f2+FtO [ A G'FXG[)L] fyo [ ] Flyy [A] _ @ro2-261-22:F0(A] ¢ ¢ £yp[ ] fy@[A] F1,y[A] -

-2 01-2 02+31+32+FtO [ A e 'FX@[)&] -F]-Xz [)\] N e—2a172a2+/51+52+ft0[)x] se _er[ ] -F1Xz [)k] _
]
2

® ® ® ® 0

+

al+o2-2 1-2 B2+FtO[ A c 'Fye[ 'FlyZ[ J + ea1+oz2 2 31-2 32+ftO[ A t c 'FyO[ J 'FlyZ [AJ B
—ol-02-B1l-B2+ftO[A e 'FX@[ 'F [ 1 'Fl [ ] . e—alfozZ—Bl B2+ftO[ 1] se _er[ 12 'FyO[)\] Flyz[)\] N
fzO[A] 1,7 [A] - @ 102 FAEFOLA gt ¢ £x@[ ] fzO[A] Fly,[A] +
fy@ 1] f1,7[A] - @ 102 PRI o o £y ] fy@[ ] F1,7[A] -
.F

S[A] + @ 01 02BLA2AIA] ot o £29(1 0] F1,, [7&])

o 6 6 6 6 6 6 O 0

]
—al-a2-B1-B2+ftO[A c 'FX@[)\]
—al-o2-B1-B2+ftO [ c 'FX@[)&]
—al-a2-31-B2+ftO [ c £z0 [)k]

mi-1=  Inverty [&] := Module[{A, B, B}, (» &=A U[]+€ B )
A = Coefficient[&, 1,] /. € » 0
B=CE[e™ (6-AL)];
sy[ss[(a+ep)™], B-B]

in[-]:= Inverty [S[G]]

Out[«]=
(e T _ e ™M e Fta[a]) QU[] - e TP e fyx1 (2] QUIy, x] +e M e fxB[A] fyx1[A] QU[z, X]

in[-]:= CE[Inverty [S[G]] ® S[G]]

Out[e]=

QU]
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Ly Q:E(\XSH > =AY, 0) S@e@b o deel - CCE B fin) (&eg»({ /\) @
’\"’r (L}) mL DNL-/\ 5( : 5%%( {
Re@E(Sy) £fm g2 drone poore af 7

fidy

TR, -R.0R,)- OFGTORF)- S(6)OF OlF (86 +36))- SEisbe:26)

n[-]:= G
Out[«]=
et | eftOI ¢ (Ft1[A] + xy fyx1[A])

inf-1:= (8, (F.QU@Generators) G + 9, G)
Out[~]=
e £to (1] + ™M e (Ft1[A] + xy fyx1[A]) FtO'[A] + (O + MM e (ft1[A] + xy fyx1[A]))
(ae-Fal’[ ]+ X (Fx@ [A] + e X1 [A]) +y (Fy®' [A] +e fyl [A])) +
e ¢ (Ft1 2] + xy fyx1' [A])

in[-]:= TTR = CE[Inverty [S[G]] ® S[ (0, (f.QUeGenerators) G+ 9,G) ]]

Out[e]=

in[-1:= Cases[TTR, x_QU, Infinity] // Sort
Cases[TTL, x_QU, Infinity] // Sort
out[«]=
{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z], QU[X, x], QU[X, X],
QUX, y], QU[X, 1 QU[X, z], QU[X, Z], QU[y, x], QU[Y, a], QU[Y, x], QU[Y, y], QULY, Y],
QULY, z], QULY, Z], QU[z, x], QU[z, y], QU[z, z], QU[Z, x], QU[Z, y], QU[Z, z]}
out[-]=
> QUIY], QU[Y], QU[z], QU[Z
[X, Y1, QU[X, z], QU[X, Z], QU[y, x], QU[Y, a]
u Ulz, y], QU[z, z], QU[Z, x], Q

i1~ diff = CE[TTL - TTR]

Out[e]=
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in[-]:- diff /. e >0
Oout[-]=
QUIx] (e** P21+ £2-Fx0'[A]) +QULY] (e ™22 n1+n2-fyo' [a]) +
QIz] (e E1+02-eP 11+ P naael-e 2P n1ae2-n22862+
fX@[1] fy@' [1] - 20/ [1]) +QU[Z] (e ™ 21201 4 e 220 - e 2 P2 £707 (1] ) +
QU [Y] (ea1+oz2—2 B1-2 32 Y1 + eaZ—Z B2 Y2+ e—a1+a2—/31—2 B2 s A 51 o1 + e—al—aZ—Bl—BZ s A §2 01 -
e 2526102+ e P 526202 - R £y (1] e WP s £x@ (0] £Z0' [A]) +
QU[X] (e-z 0l-202+B1452 0 | @ 202+B2 o _ o-0d-202-(1+f2 niaol- e 0d-02-p1-52 n2 a0l +
e 221202 - e ¥ 22 Q2 - e 220 L2 £X0 (0] 4 @ TP P2 £y@ (0] £Z0'[A]) +
QU H (*@72 al+fB1 A §1 =1 4 e—Z al+fB31 s A §1 =1 _ e—Z al-2 a2+31+32 A=l 52 N e—Z al-2 o2+31+32 s A =1 §2 +
AELE2-SAELE2 - e 292 3 2m2+ e 2 P2 s 1 g2E2 - ™ 2P 1oyl +
1 2P ¢ p1 Ayl - @02 2B 282 g 5y 4 @092 2B 282 o A YT 4l A Y2 -
tnIaY2-e 22 nar2+e® P2 tnmav2-e a0l e straanl -
e 2B py 301+ e B2 gt 2 a0l e P 1A% 101 - e P P s n1 2101 -
@ 01lvo2-p1-22 ¢ n2 22 €101+ @ 0lvo2-B1-202 ¢ 4 n2 22 101+ e 01-202-1+p52 n1 22 201 -
e 01-202-B1462 ¢ nl 22 £201+ e 01-02-1-52 n2 22 £201 - e 01-02-61-52 ¢ n2 22 £201+
ClA02-stC1ax02-e P22 02+e P str2002-n1A%E1Q2+stn1A®E102+
€@ 2P g2 A% 102 - e 2P st 22102 -e 2P 12 202 + @ 2% P2 s n1 22 202 +
2B N2 202 - e P25 12 A% £2Q2 - FHO [ ] + e 291202 B1E2 £y A] £XO' [A] -
~201-202+51+62 ¢ £y (2] £X0'[A] + eod+0o2-251-2 52 fyo (] fYQ' [A] - 0d+02-251-252 ¢ fyo 2] fYQ' [A] -
~01-a2-B1-B2 £yp ] fy@[A] FZ0' [A] + e 12 BLR2 5 £y A] fyO[A] FZO' [A] +
Ao B2 £20 (0] £20'[A] - e Y2 s £ 20 (0] 20/ [1])

® O O 0

in[-]:- Generators // QU

Out[«]=
{X, Y, Z,b, a, z, y, X}

in[-]:= {soll} = DSolve [Coefficient[diff /. e >0, xq] == 0 Afx0[0] == 0, fx0, A]

Out[e]=

[{fx0 > Function[ {1}, e X (e**® €1+ €™ £2)]}}
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in[-]:= CE[diff /. so0ll /. e » @]
Oout[-]=
QILy] (e 2P n1+n2-fye' [A]) +
QIz] (e E1+02-eP 11+ P naael-e 2P n1ae2-
N2 A E2+ e P2 N E1Fy0 1] + A €2 Fy@' [A] - 20 [1]) +
QU[Z] (e 2201 4 e 2 P2 g - e P P2 £707 (2] +
QU [Y] (ea1+oz2—2 £B1-2 32 Y1 + ea2—2 B2 Y2 & e—a1+a2—61—2 B2 s §1 o1 +
e 2B g 3 201 -e@ P2 N 102+ e PPl 202 - 10221282 £y 3] -
@ 1O 5 5 £1 £20° (1] - e RPN s y g2 70 (1] ) +
QU[X] (e-z 0l-202+1452 07 | @ 202482 g _ o -0d-202-(1+f2 nlaol- e-0d-02-p1-52 n2 a0l +
e 2221202 - e ¥ 222 - e 220U £x0 (0] 4+ @ P P2 £y@ (0] 207 [1]) +
QU H (7@72 al+31 A §1 =1 4 e—Z al+31 s A §1 =1 _ e—Z al-2 o2+31+32 A=l 52 N e—Z al-2 o2+31+32 s A =1 §2 +
AELE2-SAELE2-e 202 3 2E2+e 2@ P2 s 1 2m2 - e 2P 1l + e 2 tn1 vl -
@102 2B282 19 K vl 4+ @2 222 2 AY1 4 NI AY2 -t N1 AY2 - e 2 n2 a2 +
222 ar2-e Pl ria0l e Plstri a0l - e 22 22 301 4
a2 R st 2 alve P12 101 -e P Pl s n1 A% 101 - e TR F2B2 51 32 €101 +
—al+o2-31-2 32 st 772 )\2 §1 o1 + e—al—Z oa2-31+32 7,)1 AZ §2 01 - e—al—Z 02-31+32 s ]71 AZ §2 01 +
o2 B2 o 32201 - e R 5 12 22 €2 Q1+ E1 A2 - St E1 A2 -
2B 2+ PP st 2202 -1 2% E1Q2+stN1 A% E1Q2+ e PP s 2% 102 -
O22B2 st 2 X2 E1 2 - e 2P 122 202+ e 21 A2 202+ e P27 202 -
T2 s 2 2% €202 - FtO [A] + e 2P X 1 FX0 (1] —e 2Pl s g1 X (] +
-201-2 a2+31+32 A 52 X0’ [)L] _ e—Z al-2 a2+31+32 s §2 X0’ [)L} N ea1+a2—2 B1-2 32 fy@ [A} £Y0Q' [)k] _
alra2-2B1-252 + £y@ 2] FYQ' [A] - @ M2 P22 5 1 fy@[A] £ZO'[A] +
Talra2-Bl262 g 3 1 fy@[A] FZO'[A] - @ “TO2 B2 3 22 fy@ (] FZO'[A] +
OB PR g 5 £2 Fy@ (1] 207 [A] + e TP £20 (0] £20' [A] - e P PP st £z0 (2] FZO'[1])

® ® o6 6 6 6 6 6 6 O 0

in[-]:= {s0l2} = DSolve[Coefficient[CE[diff /. soll /. e > 0], yu] ==0Afy0[0] =0, fyo, A]
Out[«]=
{{fye > Function|[ {2}, e (P n1+e™n2) 2] }}
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in[-]:-= CE[diff /. soll /. so0l2 /. e » 9]
Oout[-]=
QIz] (e r1+c2+2e* P2 20 61-20'[2]) +

QU[Z] ((efal—aZ—Bl—BZ 01 4+ @ 9282 0y _ o 01-02-B1-2 £7p/ (2] ) +

QU[X] (e’z 0120241452 0 | @ 202482 g | o-01-202-(1+p2 nlaol- @ 0d-02-p1-(2 n2 a0l + e 202+82 nlAQ2 -
e 2222 - e 220U £ (2] + @ 2P P2 01 3 £20' [A] + @ TR 2 2707 (2] ) +

QU [Y] (eal+oz2—2 £B1-2 32 Y1 + eaZ—Z B2 Y2 & e—a1+a2—61—2 B2 s A §1 o1 + e—al—aZ—/jl—BZ s A 52 01 -
€2 2B 5 102+ e %P g 202 - 1022812682 £y [ 0] -
@ 1O P22 5 5 £1 £70° (1] - e RPN s y g2 70 (0] ) +

QU H (*(E_Z al+31 2 §1 =1 4 e—Z al+B1 s §1 =1 _ (e—Z al-2 o2+31+32 A=l §2 " e—Z al-2 o2+B31+32 s =1 §2 "
AELE2-SAELE2 - e 292 3 2E2+e 2@ P2 1 2m2 - ™2 1l + e 2 tn1 vl -
@02 2B12682 1y 3 v1 4 @102 2B 282 £ o A Y1+l A Y2 -t 1A Y2 - ¥ 22 2 A v2 +
€282t a2 -e Pl ri a0l e @ Pl stri a0l - e B2 2o 201 4
e B2 gt L2 a0l +e P 1 26101 - e P P s 102101 - e P 2B2 5 o A2 101 4+
e—a1+o<2—[51—2 B2 st 772 )LZ 51 o1 + e—al—Z a2-B1+32 771 )2 §2 01 - (e—ozl—Z a2-31+32 s }71 AZ é—z 01 +
@ 2 BLIB2 17 322 Q1 - e 2 BB g 2 A2 €201+ E1 A2 St I AQ2 - e P22 02+
e PPt e2002-n1 226102 +stn1 2102 +e™ 2P sn22%26102-e? P2t n22%6102-
€292 11 32202 +e 2@ P 122202+ 22202 - e P22 202 -
O [A] + e 2T X €1 FX0 [A] - e 2Pl s A 1 FXO [ ] + @ 20172028182 5 co £X0 [A] -
@ 201202 B2 g 5 2 £X0' [A] + ™ 2P n1 A FYO [A] - e 2Pt n1 A FYQ' [A] +
@102 2B1282 1o J FYQ [A] - @2 2FI2B2 ¢ 2 A FYR' [A] - e P n1 A2 £1FZ0 (2] +
e Pl s n1 2% €120 [A] - @ W12 FI2B2 9 22 £1 £207 [A] + @ T2 L2829 13 32 €120 [ 1] -
@ 1202 BLB2 g 32 £2 £707 [A] + @ P12 B2 g 01 A2 €220 [A] - e 2B 3 A2 €2 F70° [ 0] +

OB s 2 % £2 £207 [A] + @ TP P2 £20 (0] £20' (1] - e T PN s t £z (0] fZ0'[1])

(0]

in[-1:= {s0l13} = DSolve [Coefficient [CE[diff /. soll /. s0l2/.e€-»0], QU[z]] ==O0A fzO[0] ==0, fz0, A]
Out[e]=
{{fz0 > Function[ {2}, e ™ X (e??P 1+ e 2+ e 22 61)]}}
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in[-]:-= CE[diff /. soll /. so0l2/.sol3] /.e»©

Oout[-]=
QU[Z] (e ™2 P2 01 4 e 2P0 - e P PP £707 2] ) +
QU[X] (e’z 0120241452 0 | @ 202482 g | -0d-202-1+p2 nlaol- @ 0d-02-p1-(2 n2 a0l + e 202+82 nlaQ2-
e 222202 - e 22O £ (2] + @ 2P P2 01 3 £20' [A] + @ TR P2 2 2 707 (1] ) +
QU [Y] (ea1+oz2—2 B1-2 32 Y1 + eaZ—Z B2 Y2+ e—a1+a2—/31—2 B2 s A 51 o1 + e—al—aZ—Bl—BZ s A §2 01 -
€22 s 2102+ e @ P s A 202 - O 2A2B2 £y 2] -
@ TP 5 5 £1 £20° (1] - e P2 sy g2 70 (1] ) +
QU H (—@_2 al+B1 2 §1 =1 4+ e—2 al+B1 s\ §1 =1 e—Z oal-2 a2+31+32 A=l §2 N e—Z al-2 o2+B1+32 s =1 §2 "
AELE2-SAELE2 - e 292 3 22+ e 2@ P2 1 e2m2 - e 2P 1 vl + e 2 t 1yl -
@02 2B1282 1y 3 v1 4 @102 2B 282 £ o A Y1+l A Y2 -t 1A Y2 - ¥ 22 2 A v2 +
€282t a2 -e Pl ri a0l e @ Pl stri a0l - e B2 2o 201 4
e BB gt p2 a0l v e P 1101 - e Pl s 1 A2 101 - e OEPL2B2 g o 22 €101 +
e—a1+a2—/51—2 B2 st 772 AZ §1 o1 + e—al—Z a2-B1+32 Ul AZ §2 01 - e—otl—Z a2-31+32 S 771 AZ é—z 01 +
@ 2 BLB2 1y 32201 - e 2 BIB2 g 2 A2 €201+ E1I A2 St I AQ2 - e P22 02+
e PPt e2002-n122E102+stn1 2102 +e 2P sn22%26102-e? P2t n22%6102-
e 2% n1 32202+ e 22 g1 02202+ %P 222202 - e PP s 228202 -
O [A] + e 2P A 1 FX0 [A] - @ 29T Pl s X E1 X' [A] + @ 201202 BB 5 o £X@ (1] -
@ 201202 BLB2 o 5 e £X0 [A] + €™ 2P n1 A Y0 [A] - ™ 2Pt n1 A FYO (1] +
@112 281282 1o 3 £YQ' [A] — 102 2B 282 £ 3 3 FYQ [A] + e TP el A Fzo (0] -
e Pl t cAAFZO [A] + @ 0102 PLBL L) ) £70 (] - e W12 PP g £ 22 A FZO' [A] -
e Pl 122120 (1] +e PP s 122 £1F20' [A] + @ T2 F1282 g o N2 £1F20' [ ] -
@ P12 PL2B2 g £ 2 A2 £1 €20 [A] - @ L2022 ng X2 £2 70" [ 1] +
@ 1202 P2 5 01 22 £2£20' (1] - @ TP PP 2 02 £2 €20 (1] + e TR s 102 02 €2 F20' (1]
in[-1:= {sol4} =
DSolve [Coefficient [CE[diff /. soll /. s0l2 /. s0l3 /. e » 0], QU[Z]] == A fZO[0O] == 0, fZO, 1]
Oout[~]=
{{fze - Function|[ {2}, A (@1 + ™ Q2)|}}
in[-]:= CE[diff /. soll/.s0l2 /.sol3/.s0l4] /.e€-»0
Oout[-]=
QU[X] (6*2 al-202+B1+62 1 | o 202462y | 9 o 202+52 nlaAQ2 - @ 201-202+B1+B2 £ypr (2] ) +
QU[Y] (ea1+a2—2 BLl-262yq | g02-2B2 ) _  @02°282 g 3 £1 ) — @01+02-2681-252 gy [A] > +
QU[] (—e’z ad+fl 5 £151+ e’z ad+fl g 5 11 - e’z al-2 a2+31+32 AELE2 + <e’2 al-2 a2+31+32 sAE1E2+
AELE2-SAELE2-e29%P2 ) £2m2 + 2Pl gy g2m2 - e 2P n1 Y1 +
e 2Pl n1 Y1 - @027 281282 o 3yl 4 @222 £ 2 A YT e 1 AY2 -t 1A Y2 -
€@ 2P a2+ e 2Pt 2 Y2 +2C81 Q2 -2t 102 -2n1 A% E102+sn1 A% E1Q2 +
StNIA?E1Q2+2e2 2R sn226102-2e™ 2P stn226102-2e 2923 122202+
229225 1 X2 202 - FtO [A] + e 2Pl X £1FX0 [A] - e 2Bl s X £1FX0 [ 0] +
@ 2017202461482 3 oo £y [A] - @ 201-202+B1482 ¢ 5 o fx@r (2] + ed-2p1 nlAfYe [A] -
e Pt 1 A FYQ' [A] + e P22 oy fve’ (0] - O 2A2B2 £ o fve’ (]
in[-]:= {sol5} = DSolve[
Coefficient [CE[diff /. soll /. s0l2 /. so0l3 /.sol4d /. e -»0], QU[Y]] ==0AfYO[0] == 0, fYO, 1]
Out[e]=

{{fYe > Function[ {1}, e ™ X (e v1+e® P y2-e*sag102)]}}
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in[-]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5] /. e~ ©
Out[«]=
QU[X] (6*2 al-202+B1+62 0 | @ 202462y | 9 @ 202+52 nlaAQ2 - @ 201-202+B1+B2 £y (2] ) +
QU [} (_e—2a1+/31 A §1 =1 + e—20(1+61 s A §1 21 - (87201172 a2+31+32 A=l 52 i (672 al-2 02+31+32 sA=1 §2 i

AELE2-SAELE2-e29%B2 3 £2m2 + @292 B2 g X €22 +2n1AY2-2tnlAY2+
2012002-2stC1AQ2-2n122E102-sn1A?E102+3stn1A?E1Q2-
2e 2P 1 2 6202+2e 2P 5122 €202 - FtO' [A] + e 2L X1 FX0 (] -
e—2a1+/31 S A §1 _er/ [X} i e—Z al-2 a2+31+32 A §2 _erx [A] _ e—2a1—20<2+51+[32 s A é—z _erl [)k] )

in[-]:= {s0l6} =
DSolve[Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4d /. s0l5/.e€-»0], QU[X]] =0OA
fX0[0] = 0, X0, A]
Out[e]=
{{fX@0 > Function[ {1}, e ™ X (™ m1+e®™E2+e*™ n1202)]}}

in[-]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5/.s0l6] /.€ >0

Out[e]=
QU[] (2AE1E2-25261E2+201AY2-2tn1AY2+
2012002-2stC1202-3sn12%6102+3stn1a*£102-Fto'[1])
in[-1:= {so0l7} = DSolve [
Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5/.s0l6/.e-»0], QU[]] ==0A
fto[o] =0, fto, A]
Out[«]=
{{fto - Function|[ {2}, A* €182-5s2% €182+ 1 A% y2 -
tn1®y2+012202-str12202-sn1 A’ €102+ stn1a’102]}}
in[]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7] /. €~ ©
Out[«]=

in[-]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. so0l7]

Out[e]=

in[-]:- Coefficient [diff /. soll /. sol2 /. sol3 /. sol4d /. sol5 /. sol6 /. sol7, QU[y, x]]

Out[e]=
€22 ¢ p1 A E1 - @292 P 2 A E1 4 e 9222 ¢ n1 2 €2 4

en2r&2-e e (P n1+e®n2) a (2?61 +e™2) e flyy (1]

in[-]-= {sol8} = DSolve[
Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7], QU[y, x]] ==@OA
'ley[e] =0, 'ley, A]

Out[«]=
{{flcy - Function[ {1}, -e*** P 222 1] }}

in[-]:-= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8]

Out[«]=
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in[-]:= Coefficient [diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8, QU[z, x]]
Out[«]=

—e?Pecingl+ PP er2a1-e?PPering2-e2162-2e2 2P e 22?1 (¥ €1+ P £2) +

ePen (P nac1re™ (PP 1P 2+ n22061)) (22614 62) - e fly, [A]
n[-]:= {s019} =

DSolve[Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8],
out[e]=

QU[Z, x]1 =0A 'lez[e] =0, 'lez: A]

{{f1c, > Function[ {1}, €®** " r22% 1] }}

in[-]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9]
out[e]=

mn[-1:= {s0l1@} = DSolve [

Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9],
QU[Z: Y]] =0A 'Flyz[e] =0, 'Flyz.v A]

Out[«]=

{{f1y. > Function[ {1}, —e*® 2% (?P c2n1+e®* 2P nin2a g1+ n2? 1 €1) ] }}
In[«]:=

CE[diff /. soll /. so0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. s0l10]
Out[«]=

In[«]:=

Cases [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@],
_QU, Infinity] // Union

Out[e]=

{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z],
QU[X, x], QUIX, X], QU[X, y], QU[X, Y], QU[X, z], QU[X, Z], QU[Y, a],
QULY, yl, QULY, Y], QU[Y, z], QU[Y, Z], QU[z, z], QU[Z, x], QU[Z, y], QU[Z, z]}

in[-]:= Coefficient [diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. solle@,

QU[z, z]] // Simplify

Out[«]=

3292 cean2 2 E1-€ef1,2/ [ 2]
in[-]:= {s0ll1l} = DSolve [

Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
50116] 5 QU[Z, Z]] =0 A 'Flzz[O] == 0,

Out[e]=

fl,,, A]
{{f1,2 > Function[ {1}, e2* " c2n2 2% 1] }}

In[«]:=

soll11], _QU, Infinity] // Union

Cases[CE[diff /. s0ll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
Out[e]=

{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z],
QUIX, x], QU[X, X], QU[X, y], QU[X, Y], QU[X, z], QU[X, Z], QU[Y, a], QU[Y, x],
QUILY, y], QUIY, Y], QU[Y, z], QU[Y, Z], QU[Z, x], QU[Z, y], QU[Z, z]}
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In[«]:=

Out[«]=

In[«]:=

out[e]=

In[«]:=

Out[e]=

In[]:=

Out[«]=

In[«]:=

out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

Coefficient]
CE[diff /. soll /. sol2 /. sol3 /. sol4d /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. sol1@ /. solll],
QUI[Z, x]]

2e? e 102 - e B £ ()

{so0l12} = DSolve[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0110 /. sol11], QU[Z, X]] = O A f1,,[0] =0, flzy, A]

) . e i
{{flcz > Function[ {1}, -e™292 PP 32 1021 1}

{s0l13} = DSolve|[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0l10 /. solll /. sol12], QU[Z, y]] =@ A f1;,[0] ==0, fl;,, A]

{{f1lyz > Function[ {1}, -e™ @21 2F2 n1 32 g2 1}

Cases[CE[
diff /. soll /. sol2/.sol3 /. sol4 /. sol5 /. so0l6 /. sol7 /.sol8 /. sol9 /. sollo /. solll /.
soll2 /. sol13], _QU, Infinity] // Union

{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z],
QUIZ], QUIX, x], QU[X, X], QU[X, y], QU[X, Y], QU[X, z], QU[X, Z],
QUTY, a], QUIY, xJ, QU[Y, y], QU[Y, Y], QU[Y, z], QU[Y, Z], QU[Z, z]}

Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4/.sol5/.sol6/.sol7/.sol8 /.so0l9/.sollo /. solll /.
soll2 /. sol13], QU[X, x]1]

“AeNE1E2-3enl 2102 - e 200202 BB o £ 1 [A]

{so0l14} = DSolve |
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0110 /. solll /. sol12 /. s0l13], QU[X, x]] =@ A flx,[0] ==0, flyx,, A]

{{flcx - Function[ {1}, -e* 202 F1F2 52 ¢1 (2m2+ n1 1 Q2) | }}

Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4d/.sol5/.sol6/.sol7/.sol8 /.so0l9/.sollo /. solll /.
soll2 /. sol13 /. sol14], QU[Y, a]]

4 eoz272 B2 se 51 Q2 - eal+ot272 B1-2 32 c 'Fla Y, [Al

{so0l15} = DSolve[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0l10 /. solll /. sol12 /. sol13 /. sol14], QU[Y, a]] =0 A f1,,[0] ==0, fly,, A]

{{flay > Function[ {1}, 2e " ?P1 s A% g1 02] }}
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In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

Out[«]=

In[]:=

Out[e]=

In[«]:=

out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

Cases[CE[
diff /.soll/.so0l2/.sol3/.so0l4/.sol5/.so0l6/.sol7/.sol8 /. sol9 /.solld /. solll /.
soll2 /. sol13 /. soll4 /. sol15], _QU, Infinity] // Union

{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z], QU[X, X], QU[X, y], QU[X, Y],
QUIX, z], QU[X, Z], QU[Y, x], QU[Y, y], QU[Y, Y], QU[Y, z], QU[Y, Z], QU[Z, z]}

Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4/.sol5/.so0l6/.sol7/.sol8 /.so0l9/.solld /. solll /.
soll2 /. sol13 /. sol14 /. soll5], QU[Z, z]]

“4el1a02-3e® 2222102 -e 2B £1,,72]

{s0l16} = DSolve [Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. so0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@ /.
solll /. sol12 /. soll3 /. sol14 /. sol15], QU[Z, z]] =@ A f1;,[0] ==0, f1l;,, A]

{{f1,7 > Function[ {1}, -e™" 1252 (22 1+ e n2261) Q2] }}

Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4/.sol5/.sol6/.sol7/.sol8 /.so0l9/.sollo /. solll /.
soll2 /. sol13 /. sol14 /. sol1l5 /. sol16], QULY, y]]

~4enlaY2 - e 2202 ¢ £1 (]

{s0l17} = DSolve|[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. s0ol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /.
sol10 /. sol11 /. soll2 /. sol13 /. sol14 /.
sol15 /. sol16], QU[Y, y]] =@ A fl,,[0] =0, fly,, A]

{{f1lyv > Function[ {1}, -2 e 221202 n1 32 y2 ] 1}

Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4 /. sol5/.so0l6/.sol7 /. sol8 /.so0l9 /. solld /. solll /.
soll2 /. sol13 /. sol14 /. soll5 /. s0l16 /. soll1l7], QU[Y, x]]

2 (830(273 B2 e §1 Y2+6 @3 o2-3 32 s e AZ §12 02 - eot1+0(2—25172 B2 c -leY, [}k]

{so0l18} = DSolve[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0l10 /. sol11 /. sol12 /. soll3 /. sol14 /.
soll5 /. s0l16 /. soll7], QU[Y, x]] =@ A f1,,[0] ==0, Fly,, A]

{{flcy > Function[ {1}, e @222F1 252 61 (Y24 252 6102) | }}
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in[-]:= Cases[CE[
diff /. soll /. sol2/.sol3 /. sol4 /. sol5 /. so0l6 /. sol7 /.sol8 /. sol9 /. sollo /. solll /.
soll2 /. sol13 /. soll4 /. soll5 /. sol1l6 /. soll7 /. sol18], _QU, Infinity] // Union
Out[«]=
{QU[], QU[al, QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z],
QU[X, X], QU[X, y], QU[X, Y], QU[X, z], QU[X, Z], QU[Y, Y], QU[Y, z], QU[Y, Z]}

in[-]-= Coefficient [CE[
diff /. soll/.so0l2/.sol3/.so0l4/.sol5/.so0l6/.sol7/.sol8 /.so0l9/.solld /. solll /.
soll2 /. sol13 /. sol14 /. sol15 /. s0ll6 /. soll7 /. s0l18], QU[X, y]1]

Out[e]=
2 @73 02+3 32 c 771 A= - e—Z al-2 a2+31+32 e _ley/ [)L]
n[-]:= {s0119} =
DSolve [Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /.
sol9 /. sol10 /. solll /. sol12 /. sol13 /. sol1l4 /. sol1l5 /.
s0l16 /. soll7 /. sol18], QU[X, y1] =0 A flx,[0] ==0, flx,, A]
Out[«]=

{{fixy - Function[ {1}, e* ¥ F12P2 n1 32 @2 1}

in[-]:= Cases[CE[
diff /. soll /. sol2/.sol3 /. sol4 /. sol5 /. so0l6 /. sol7 /.sol8 /. sol9 /. sollo /. solll /.
soll2 /. sol13 /. sol14 /. sol1l5 /.
soll6 /. soll7 /. soll8 /. sol19], _QU, Infinity] // Union
Out[-]=
{QU[], QU[al, QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z], QU[Z],
QU[X, X], QU[X, Y], QU[X, z], QU[X, Z], QU[Y, Y], QU[Y, z], QU[Y, Z]}

in[-1-= {s0l12@} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
so0l10 /. sol11 /. sol1l2 /. sol13 /. sol14 /. soll5 /. soll6 /.
s0l17 /. sol18 /. sol19], QU[X, z]] ==0@ A flx,[0] =0, flx,, A]
Out[-]=

{{f1x, - Function [ {3,
~@? ORI 52 (2P p1Ea v 2P n2a 12+ 2P C1n1 a2+ e n1n22? £102) ]} )

in[-]-- Cases [CE[
diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. sol1@ /. solll /.
soll2 /. soll3 /. soll4 /. soll5 /. soll6 /.
s0l17 /. sol18 /. sol19 /. s0l20], _QU, Infinity] // Union
Out[-]=
{QU[], QU[a], QU[b], QU[x], QU[X], QU[y], QU[Y], QU[z],
QU[Z], QUIX, X], QU[X, Y], QU[X, Z], QU[Y, Y], QU[Y, z], QU[Y, Z]}
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In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

Out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

Out[e]=

Coefficient]
CE[diff /. soll /. sol2 /. sol3 /. so0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@ /.
solll /. sol12 /. sol13 /. soll4 /. so0l15 /.
so0l16 /. s0l17 /. sol18 /. sol19 /. s0l20], QU[Y, Z]]

2e B3 e x201-3e P32 5210102 +3e 3P sen? 1022 -e 3382 F1,,7 (1]

{so0l21} = DSolve[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
sol10 /. sol11l /. sol1l2 /. sol13 /. sol14 /. soll5 /. sol1l6 /. s0l17 /.
s0l18 /. sol1l9 /. s0l20], QU[Y, Z]] ==OA f1ly,[0] ==0, fly,;, A]

{{flyz > Function[ {1}, e ™2 22 (v201-sa 10102+ e™ P sag102?)]}}

Coefficient][
CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
solll /. soll12 /. soll3 /. sol14 /. so0l15 /.
so0l16 /. sol17 /. sol18 /. sol19 /. s0l20 /. sol21], QU[X, Z]]

2e M3 e 3 E201-3e 3 e n1?Q102-3e P en1t At 22 -e M3 e f1,, (2]

{s0l22} = DSolve[
Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0l10 /. solll /. sol1l2 /. sol13 /. soll4 /. soll5 /. soll6 /. soll7 /.
s0l18 /. sol19 /. sol20 /. s0l21], QU[X, Z]] ==O A flx;[O] ==0, flyx;, A]

{{fixz - Function[ {1}, - 2% (2201 + n1 a1l a2+ e ™ n1 1 q2%) | }}

Coefficient]
CE[diff /. soll /. sol2 /. sol3 /. so0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@ /.
solll /. soll2 /. sol13 /. sol1l4 /. sol1l5 /. soll6 /.
s0l17 /. sol18 /. s0l19 /. s0l20 /. s0l21 /. s0l22], QU[a]]

4secNE1E2+4stella02+6senlA?E102-6stenlA?E102-¢€fal'[A]

{so0l23} = DSolve|[
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
soll0 /. sol11 /. sol1l2 /. sol13 /. sol14 /. soll5 /. sol1l6 /. s0ll7 /.
sol18 /. s0l19 /. s0l20 /. sol21 /. s0l22], QU[a]] == O A fal[@] ==0, fal, A]

{{fal- Function[{2}, -2 2% (-€1E2-tC102-n1A&102+tn1E1Q2) | }}

{s0l24} = DSolve[Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. s0ol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
solll /. soll2 /. sol13 /. sol14 /. soll5 /. sollé /. soll7 /. sol18 /.
s0l19 /. sol20 /. sol21 /. sol22 /. sol23], QU[b]] =@ A fbl[@] ==0, fbl, 1]

{{fbl > Function[{2}, -2t A% (-n1Y2-5C1Q2+sn1A&1Q2)]}}
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in[-]:- Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. so0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@ /.
solll /. soll2 /. sol13 /. sol14 /. soll5 /. soll6 /. soll7 /. sol18 /.
sol19 /. s0l20 /. sol21 /. sol22 /. s0l23 /. s0l24], QU[Y, Y]]

Out[«]=
-3 e2 o2-4 32 s e A2 £1Y2Q2 - 62a1+2a274/317452 c 'FlYZ, (1]

n[-]1:= {s0l25} =
DSolve[Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /.
sol9 /. sol10 /. solll /. sol1l2 /. sol13 /. soll4 /.
soll5 /. soll16 /. so0ll7 /. sol18 /. s0l19 /. s0l20 /. sol21 /.
sol22 /. s0l23 /. so0l24], QU[Y, Y]] ==0 A f1,2[0] =0, fl,2, A]
Out[-]=
{{f1y2 > Function[ {1}, -e>“*"* s 3 c1v202]}}

in[-1-= Coefficient[
CE[diff /. soll /. s0l2 /. sol3 /. s0ol4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
solll /. sol12 /. sol13 /. sol1l4 /. sol15 /. soll6 /. soll7 /. sol18 /.
soll9 /. sol20 /. s0l21 /. sol22 /. s0l123 /. so0l24], QU[X, X]]

out 3 e—40(2+2/32 c 771 )LZ =202 _ e—4or1—4012+2 Bl+2 32 c _lezl [)L]
in[-1-= {s0l26} =
DSolve [Coefficient [CE[diff /. soll /. s0l2 /. s0l3 /. sol4 /. s0ol5 /. s0l6 /. sol7 /. sol8 /.
sol9 /. s0l1@ /. solll /. sol12 /. sol13 /. soll4 /. sol15 /.
so0l1l6 /. sol17 /. sol1l8 /. sol19 /. s0l2@ /. sol21 /. sol22 /.
s0l23 /. so0l24 /. sol25], QU[X, X]] == 0O A fl1,2[0] == 0, fly, A]
Out[-]=
{{fle - Function[ {1}, e*** 2P n1° 2202] }}
in[-]:- Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. sol1@ /.
solll /. soll2 /. sol13 /. soll4 /. soll5 /. soll6 /. soll7 /. sol18 /.
s0119 /. so0l20 /. sol21 /. sol22 /. sol23 /. sol24 /. sol25], QU[X, Y]]
Out[-]=

2002 2BB ¢ 3 E2 Y1+ 6 P Plse N2 1202+ 32 2R e 1 A2yl 02 -
3e @ P2 en1?v202+8e P sen1a3e102%- e 2 FB2 £1, 1]

n[-]:= {s0127} =
DSolve [Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /.
sol9 /. sol1@ /. solll /. sol12 /. so0l13 /. sol1l4 /. soll5 /. soll6 /.
soll7 /. sol18 /. so0l19 /. so0l20 /. s0l21 /. so0l22 /. sol23 /.
s0l24 /. sol25 /. s0l126], QU[X, Y]] ==0O A flyxy[O] == 0, flxy, A]
Out[e]=

{{f1xy > Function [{A3,
e (e E2Y1+2e® P sag1m202 ™ N1 aY102 - n1av202+ 22 s 1% £102%) | }}
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in[-]:- Coefficient [CE[
diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. s0l10 /. solll /.
soll2 /. sol13 /. sol1l4 /. sol1l5 /. soll6 /. soll7 /. sol18 /. s0l19 /.
s0120 /. sol21 /. sol22 /. s0l23 /. so0l24 /. sol25 /. sol26 /. s0l27], QU[Z]]

Out[«]=
42 e oyl 6e P PP s e’ E1E202-6™ 2 e 1 % Y102 -

6P en1®Y202+6e P ten1A®Y202-3e @ Per1a?022+9e @ P stec1n®02’+
12e P sen1 1022 -12e P stent 31022 - 92 FF2 ¢ £717 (1]

in[-1:= {s0128} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
sol10 /. sol1l /. sol12 /. soll3 /. sol14 /. sol1l5 /. soll6 /.
soll7 /. sol18 /. sol19 /. sol20 /. s0l21 /. so0l22 /. sol23 /.
sol24 /. sol25 /. s0l26 /. sol27], QU[Z]] =@ A fZ1[@] == 0, fZ1, A]
Out[e]=
{{fz1 > Function [{(A), —e P2
(27 E2v1-2e*MsaE1E202+2e™ N1 AY102+2e* n1aY202-2e* tn1aY202+
212022 -3e*Mstr1a02’-3e* M sn1a?102® +3e2 M stn1a’102%) |1}

in[-1-= Coefficient[
CE[diff /. soll /. s0l2 /. sol3 /. s0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
solll /. sol12 /. sol13 /. sol1l4 /. sol15 /.
sol16 /. sol17 /. sol18 /. sol19 /. s0l20 /. sol21 /. sol22 /.
sol23 /. sol24 /. s0l25 /. sol26 /. s0l127 /. s0l128], QU[y]]
Out[-]=
4e P21 am-6e P sen1A?1E2-3e P2 e n1?2 A2 12 +
9e P ten1? 2 v2+3e @R crin1®a2+3e @ ?Pstecini A Q2-
4e 2R 5en1?)36102-4e P sten1? 3£102-€efyl' (1]

in[-]-= {s0129} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.

so0l10 /. sol1l /. sol12 /. sol1l3 /. sol14 /. soll5 /. soll6 /.

s0ll7 /. sol18 /. sol19 /. s0l20 /. so0l21 /. sol22 /. sol23 /. sol24 /.
s0l25 /. s0l26 /. s0l27 /. so0l28], QU[y]] ==©0 A fyl[@] == 0, fyl, A]
Out[-]=
{{fyl-Function[{2}, -e®*?" 3% (-22182+2sn1AE182+n1% A Y2 -
3tn1?AY2-C1n1aQ2-stcinlae2+sn1? 22 E102+stn1® A% €102)|}}

in[-]-= {s0l3@} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.

soll@ /. solll /. soll2 /. soll3 /. soll4 /. soll5 /. soll6 /.

sol17 /. sol18 /. s0l19 /. s0l20 /. s0l21 /. s0l22 /. sol23 /. s0l24 /.
so0l25 /. s0126 /. s0l27 /. sol28 /. s0129], QU[x]] == 0O A fx1[0@] == 0, fx1, A]
out[-]=
{{fx1 > Function[{2}, -e***"2 )% (1 €1?E2-3s 161 E2+2tC1Y2-N1 A E1Y2 +
tnlAE1Y2+C10E6102-3stC1AE10Q2-25n1A% 1% Q2+2stn1 % 12 02)]}}
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in[-]:- Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. so0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. soll@ /.
solll /. soll2 /. sol13 /. sol1l4 /. soll5 /. soll6 /.
s0l17 /. sol18 /. sol19 /. s0l20 /. sol21 /. sol22 /. sol23 /. sol24 /.
s0l25 /. s0l26 /. s0l27 /. sol28 /. s0l129 /. sol30], QU[Y, z]]

Out[-]=
2P Peri 24332 en2 %12+
9’ M ser12?6102+8e>?3F25ecn22 61202 - ™02 2R252 ¢ £,/ [1]
in[-1:= {s0l31} =
DSolve [Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /.
sol9 /. sol10 /. solll /. sol12 /. sol13 /. soll4 /.
soll5 /. sol16 /. so0ll7 /. sol18 /. s0l19 /. sol20 /.
sol21 /. sol22 /. sol23 /. sol24 /. s0l25 /. s0l26 /. sol27 /.
s0l28 /. sol29 /. s0l30], QU[Y, z]] ==OA f1,,[0] ==0, fly,, A]

Out[e]=

{{f1y; > Function [{A3,
@ B2 52 (2P r1 2+ @22 E1Y2+3e®PsC1a6102+2eP 51222 1702) | }}

in[-1.= Coefficient[
CE[diff /. soll /. sol2 /. sol3 /. s0l4 /. sol5 /. sol6 /. sol7 /. sol8 /. s0l9 /. soll@ /.
solll /. soll2 /. so0l13 /. soll4 /. so0l1l5 /. soll6 /. so0ll7 /.
so0l18 /. sol1l9 /. s0l20 /. sol21 /. s0l22 /. sol23 /. s0l24 /.
sol25 /. s0l26 /. s0l27 /. sol28 /. s0l29 /. sol30 /. sol31], QU[Y]]
Out[e]=
—6e? 2252 1E2Y2 -3 22 e n1 2122+

9e™ 22 ten12?2Y22-2e P se 102 +4e? P2 se 312 m202 -

42 2P 623 61?7m202-3e 2P cr1?y202+9e™ P stec1 Y202 -

162 2P sten1 361 1202+8e2 22 scr12361022-16e 222 ter1 31022 -

57725252 ¢ n1 2% €12 022 + 15 e 22 52 t e n1 A% £12 2% - ¥110272P1282 ¢ £y [ ]

in[-1:= {s0l32} =
DSolve [Coefficient [CE[diff /. soll /. s0l2 /. s0l3 /. sol4 /. s0ol5 /. so0l6 /. sol7 /. sol8 /.
sol9 /. sol10 /. solll /. soll2 /. sol13 /. soll4 /. soll5 /.
so0l16 /. sol17 /. sol18 /. sol19 /. s0l20 /. sol21 /.
so0l22 /. sol23 /. so0l24 /. sol25 /. s0l26 /. so0l27 /. sol28 /.
s0l129 /. sol30 /. sol31], QU[Y]] ==0 A fY1[O] == 0, fY1, A]
Out[-]=
{{fY1 > Function[ {2}, e ™"?P A% (-25 0618272 -n1AY2% +3tn1 A2’ -5£102+
SA2E1%2E202-52 %612 m202 -1 Y202 +3St 1 AY202-4stn1 A% E1Y202+
2sC1%6102° 452t 21 0% 1027 - s?n1 2% €17 27 + 3% tn1 2% €12 Q2%) | }}
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in[-]:= {s0l33} =
DSolve [Coefficient [CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /.
sol9 /. sol10 /. solll /. sol12 /. sol13 /. sol1l4 /. sol1l5 /.
sol16 /. s0l17 /. so0l18 /. sol19 /. s0l20@ /. so0l21 /. sol22 /.
so0l23 /. sol24 /. s0l25 /. sol26 /. s0l27 /. s0l28 /. s0l29 /.
s0130 /. sol31 /. sol32], QU[X]] =0 A fX1[0] == 0, X1, A]
Out[-]=

{{fX1 > Function|[ {2}, -e***P1 )% (€1E2°-3s€182° - n1E2Y2+tn1E272 -
C1E202-stC1E202-3snN1AELE2Q2+stnlAEL1E202+n12 Y202 -
tn1? AY202-2st81n11Q2%-2sn1% 2% £102% + 25t n1? A% €102%) | }}

in[-]:- Coefficient [CE[
diff /. soll /. sol2/.sol3 /. sol4 /.sol5 /. sol6é/.sol7 /. sol8 /. sol9 /. soll@ /. solll /.
soll2 /. soll3 /. soll4 /. soll5 /. soll6 /. soll7 /. sol18 /.
s0l19 /. sol20 /. s0l21 /. sol22 /. s0l23 /. sol24 /. s0l25 /. sol26 /.
s0l27 /. s0l128 /. s0l29 /. sol30 /. sol31 /. sol32 /. sol33], QU[z]]
Out[«]=
6P secr12?€1E2-4e** P en23e1?m2+12e2 P2 sen23 1?2 w2 -

6’ P tecin2®2+4e? P enin2e1v2-4e*? P tenin2a®1y2-

3eP2cr120202+9e® P ster1? A Q2+8e™ P secan1ae1q2-

8e? P steciniAPc12-4e®?Perin2®c102+12e2? P stecin2a®c102+

10?2 sen1n2a* 61202 -10e**? P2 st e nln2a* €12 Q2 - € fz1' 1]

n[-]:= {so0l34} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
solle /. solll /. soll2 /. soll3 /. soll4 /. soll5 /. soll6 /.
s0ll17 /. sol18 /. s0l19 /. so0l20 /. s0l21 /. sol22 /. s0l23 /.
sol24 /. sol25 /. s0l26 /. so0l27 /. s0l1l28 /. sol29 /. s0l30 /.
sol31 /. sol32 /. sol33], QU[z]] =0 A fz1[O] == 0, fzl, A]
Oout[-]=
{{fz1 > Function| {1},

—e® P23 (—2e?Psc11m e 261 E2-3 e s 2617 E2+ 2t 12 Y2 -
e®nIn2AE1Y2+e®tnln2 a1 v2+e®P? 1202 -3e®Pstc1202-2e2Psc1in1 102+
2P st rInIAgl02+e®C1n2AE1Q2-3e®stl1ln2As102 -
2P snin222 €17 02+2estnin2a® €1 02) | }}
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in[-]-= {s0l35} = DSolve [
Coefficient [CE[diff /. soll /. s0l2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
sol10 /. sol1l /. soll12 /. soll3 /. sol14 /. soll5 /. soll6 /.
s0ll7 /. sol18 /. s0l19 /. s0l20 /. sol21 /. s0l22 /. sol23 /.
sol24 /. s0l25 /. s0l26 /. sol27 /. s0l1l28 /. s0l29 /. sol30 /.
sol31 /. sol32 /. sol33 /. s0l34], QU[]] =@ A ft1[0] ==0, ftl, 1]
Out[-]=
{{ftl > Function { o,

1
— (A1’ E? 145 1t €17 E2? - 382 At €17 E2? + 401 P E2 Y2 -4t E1 0 E2Y2-4s 1t E1E2 Y2 +
2

4stnlate1m2v2-n12 % Y22+ 4t 12 0% v22 -3t 12 A% v22-2sn1 €102+

2stn1 A3 €102 +4str1 215202 -4s2tr12%E1m202+2sn12° 125202 -

28?1 A°E1%25202-2stn1 A E1%E202+2s2tn1A° 125202 +4stc1nla* Y202 -
4st?re1n1a* Y202 -4stn1? A E1Y202+4st2n12 0% E1Y202 - 212 %022 +4st 1?2 A* Q22 -
3s2t2212 %022 +2sC1n1 2> E102%2 -2stc1n1® 1022652t C1nlA®E102%+
6s2t2C1nl A’ €102% - 5?21?28 12022 + 452t n12 28 €12 Q2% - 352 12 12 A8 £12 QZZ)H}

in[-]:= CE[diff /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /. s0l1@ /. solll /.
sol12 /. sol13 /. sol14 /. soll5 /. sol16 /. so0ll7 /. sol18 /.
sol19 /. s0l20 /. s0l21 /. so0l22 /. s0l23 /. s0l24 /. sol25 /. s0l26 /.
s0l27 /. sol28 /. s0l29 /. sol30 /. s0l131 /. so0l32 /. sol33 /. s0l34 /. sol35]

Out[«]=

In[-]:= §
out[-]=
fto[A] +e ft1[A] +
€ (XX'FlXx[A} +X2'F1X2[M +Xy'F1Xy[)L} +Xy'F1Xy[)\] +aYFly[A] + XY Fly[A] + XY Fflxy [A] +
yYfl,y[A] +Y2'F1y2[)t] +XZ L [A] +XZ2flx, [A] +yzfly, [A] +YzFfly, [A] +
z? fla[A] + XZ Lz [A] + XZF1xz [A] +y ZF1ly7[A] +YZ 1y [A] +ZZflzZ[)k])
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in[-]:= Simplify[
(f.QUeGenerators +g) /. soll /. sol2 /. sol3 /. sol4 /. sol5 /. sol6 /. sol7 /. sol8 /. sol9 /.
s0l10 /. solll /. sol12 /. sol13 /. soll4 /. soll5 /.
s0l16 /. soll7 /. sol18 /. s0l19 /. s0l20 /. sol21 /.
sol22 /. s0l23 /. s0l24 /. sol25 /. s0l126 /. s0l27 /. sol28 /.

s0l29 /. so0l30 /. sol31 /. sol32 /. s0l33 /. sol34 /. sol35]
out[-]=
b (/31+/32+2tex2 (M1Y2+sC102-sn1AELQ2)) +
afol+o2+2se2? (tC102+€1 (22+e 2Py Q2- (-1+1t) n1aQ2))) -
;(ez(xlazszszA (—2@4“1*/31*352XyenlAE2+4eal+451+352yYe nLAY2 +
430120230202 77 c 1 Q242 (IR yZen1 Q242 (Y Z e X (x+ 212 0) £1Q2 -
280102 B2 y2 e 1 N2 E2 02+ 2P gy2 e N2 €1 Y202+ 2 @ OB 7 ¢ n1 22 22 -
2201025 BB2 gy 7 e 32 €1 Q2% + 2 @H OV 202 BL2BL N 7 c P1 A (H2 4+ N1 AQ2) +
24013028y e 3 (x+ 212 ) E1 (2E2+n1AQ2) -2e1 392 4B y e ) (x+zn2 )
E1 (Y2+25AE1Q2) - 272 (02:2B81482) y 7 ¢ #1 X (-Y2+35AE1Q2) +
@2OITO2 2B (9722 -2y N2 -2XE1-2XE2-20E1E2+25 26152+ e X% £17 E2% -
4seX3617522 4323617222 -2Y Y1 -2n1AY2+2tn1AY2-4eC1%=27Y2+
Aterl1 2?5212 +4sen1 3 €1E2Y2-4sten1 31272 +en1? 3122 -
Atenl? 322 +3t2en1? 322 -2201-2C12102+2stC1A02+2sn1%E1Q2 -
25stn12?€102+2sen1A?€102-2stenlA?E1Q2-4stec12®€15202+
4s*ter123615202-2senl 2125202 +25%en1a*€125202+2sten1 At €12 5202 -
2s?ten1i At eE1?E202-4stecinl 3 Y202 +4st?ecin1i A3 Y202+4stent®? 2t 1202 -
4st?enl®?2*E1Y2Q2+er1? Q22— 4ster1? 322 +3s%t2ec1? 3 2% -
2sellnla*c102?2+2steciniate1022+6stterinla®c1 022 -6s2t2ecinl At e1q2?+
s2en1® X° €12 Q2% -4 ten1? 2° 17022 + 357 tP e 1% A% €17 Q2%) - 2 @ (AP
(cl-yenin22®€1+ (-1+3st) eC122202+25e 1A% €1 (82— (-1+1) n12AQ2)) +
22730228 (x4 212 2) (2tel1Ar2+e®E1% (E2-35E2+25s (-1+1) n1AQ2) +
€1 (-1-zeC2r+yen2r-enl A Y2+tenl®12+eC12*Q2-3stel1’Q2)) +
22023y (21 aE2+en1® A% (Y2-3tY2+5 (1+1) AE1Q2) +
Nl (-1+zef2a-eC12202+sed’ (261E2-10102))) +2e> 102352 g
(XYer? (n1Y2-25&1 (82+1012Q2)) +Z (-1+€2® (-2 (-1+1t) n1Y2+£1Q2) +se X’
(-261E2-3t1C102+3 (-1+1t) n1A&1Q2))) +2e 242y ((1-3t) en1A®v2®+
Y2 (-1-ZexQl+eC1%Q2+seX? (26152-3t0102+4tn1AE1Q2)) +sA&L
Q2 (l+e (1+Z201+s (1-31) n1236102+2% ((-1+5s) E182+2 (-1+2st) c1Q2)))) -
2t OB P2 (L7 e XYl (B2+01Q2) +X ((-1+35s) e?g1m2% +
NIAQ2 (1+YeAY1l+eA (-Z01+2stE1A02+ (-1+t) Nl (Y2-2SAELQ2))) +
H2 (1+YeaYlee (-ZQl+ (1+5t) C1AQ2+n1 A (Y2-tY2-5 (-3+1) AE1Q2))))))
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