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Pensieve header: Exponentiation in ybax algebras.

Startup

Inf]:= Date[]
SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\FullDoPeGDO"] ;
Once[<< KnotTheory™ ];

Once[Gete@"../Profile/Profile.m"];

BeginProfile[];

$k = 2;

<< Engine.m

<< Objects.m

<< KT.m

HL[& ] := Style[&, Background - If[TrueQes, [, [111;

our-= {2021, 8, 15, 20, 50, 49.0294130}

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

This is Profile.m of http://www.drorbn.net/AcademicPensieve/Projects/Profile/.

This version: April 2020. Original version: July 1994.

Exponentials

Task. Define Exp, [U_(U; ] to compute 6" to order "8 @U-L ysing the m; ;,; multiplication,

where U is an e-dependent near-docile element, giving the answer in E-form.
Example: Expy,,, 1 [Ugolb2 a2 + y2 X,, 0] is the exponential of the arrow on strand 2, computed to

degree 1.
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npp= EXp, [Wis_—»{i_} [U__]] =
Module[{)t, k, n, F, f, j, 1hs, rhs, sol, MI (»multi-index«), mis, mi, yax},
MI /: Coefficient[s , MI[p ,n ,q 1] :=
Coefficient [Coefficient [Coefficient[&, yi, P]1, i, N1, Xi, G];
yax /: yax"[Pnsal oo P gyl
F=Eg;ae[15
Do [
mis =
FlatteneTable[MI[p, n, q], {n, @, k+1}, {p, 0, 2k+2-2n}, {q, 0, 2k+2-2n-p}];
AppendTo [F, Sum|f,; [1] yax™, {mi, mis}]];
Echoe@F;
If[k == O,
mis = DeleteCases[mis, MI[0, 1, 0]];
F=F/. fue,,e [A] » A Coefficient[{U}[1], MI[0, 1, O]]
15
lhs = (8,U21eLast[F (F /. {A>u, i>3}) // mi,5:]) /. u>0/. F [0] >0 /.
Table[f,; ' [@] -» Coefficient[{U}[k + 1], mi], {mi, mis}];
rhs = 6, Last[F];
F = F /. FirsteDSolve[Table[Coefficient[lhs - rhs, mi] == @ A f; [O] ==
Table[f,;, {mi, mis}], A],
{k, @, Length[{U}] -1}
5
CF@l2U[F /. A » 1]

]

)= EXPen [Uiyogiy [A A1 by + A X3 Yis €1 (X5 +Yi)]]

> {mi, mis}],
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» ]E{}%{i} [f$16655MI$16655[0,0,0] [)\$16655} + Xj f$16655MI$16655[0,0,1] {}$16655} +
X} £$16655u1516655 10,0,2) | A$16655 | + a3 F$16655u15166550,1,01 | 1$16655 | + y; F$16655u1g16655(1,0,01 | 1$16655] +
Xi Vi F$16655urg166551,0,17 | 1$16655 ] + yi F$16655u15166552,0,01 | 1$16655] |

@ $16655 11 b; (71 . e)\$16655hbi) X Vi

» E(y(1) 2$16655 h a; b; + o )
i

F$16655m151665510,0,01 | A$16655 | + X; F$16655ur5166550,0,1] [ 1$16655| + Xi F$16655u14166550,0,21 | 1$16655] +

X3 £$16655u1516655 (6,0,37 | 1$16655 | + X§ F$16655u1516655(0,0,41 [ 1$16655 | + a; F$16655u1g16655(0,1,01 | 1$16655] +

aj X; F$16655u1416655 0,1,17 | 1$16655 ] + a3 X; F$16655ur516655(0,1,2] [ 1$16655] +

af £$16655urg16655 (0,2,0) | A$16655 ] +y; F$16655ur516655(1,0,0) | A$16655] +

X; yi F$16655ur51665511,0,17 | 1$16655 | + X3 y; F$16655u1g16655(1,0,2) | 1$16655] +
X3 yi f$16655m1316655(1,0,3] [)K$16655] +a;y; T$16655u1316655(1,1,0) [A$16655}
]
]

+
aj X4 Yi 'F$16655MI$15555[1)1,1] [7&$16655:| + yi 'F$16655MI$16655[2,0,0] [)L$16655
X; y§ F$16655ur5166552,0,11 | 1$16655| + X3 y3 F$16655u1g16655(2,0,2) | 1$16655] +
a; Y2 F$16655urg16655(2,1,01 | 1316655 +y; F$16655urg16655(3,0,0] | 1516655 +

X Y3 F$16655ur516655(3,0,1] [ 1$16655 ] + yi F$16655ur516655 4,0,0) | 1$16655 ] ]

+

Set: Part 4 of Asymptotics’AsymptoticRSolveValueDump'c$18744[Asymptotics AsymptoticRSolveValueDump'i$18744] does not

exist.

Set: Part 5 of Asymptotics’AsymptoticRSolveValueDump'c$18744[Asymptotics' AsymptoticRSolveValueDump'i$18744] does not

exist.
Part: Part 4 of {0, 0, 0} does not exist.
Part: Part 5 of {0, 0, 0} does not exist.
Set: Part 4 of {0, 0, {0, 0, O}[5]} does not exist.
General: Further output of Set::partw will be suppressed during this calculation.
Part: Part 4 of {0, O, {0, 0, 0}[5I} does not exist.
General: Further output of Part:partw will be suppressed during this calculation.
Inverse: Matrix {{0, 1,0,0, 0}, {0, 0, 1,0, 0}, {-2™¥'%%*"* 1, 0, 0,0, 0}, 0, 0, 0, 0, 0}41, 0, 0}, {0, 0,

{0, 0, O}[4] - {<<?>>>)[[5]]2 + {<<?>>>}[[5]]2 {0, 0, Part[«<2>]}[4] {0, 0, {0, O, O3I5I3 4]

{0, 0, O}51 (=1 + {0, 0, Part[«2>]}4]) " (=1 +{0, 0, Part[«2>>JI4T) {0, 0, {<<3>)ISTIST {0, 0, O}I5T (=1 + {(
}} is singular.
Inverse: Matrix {{0, 1,0,0,0{0, 0, 1,0, 0}, {-2 71665575 5, 0, 0, 0,0}, {0, 0, {0, 0, 0}141, 0, O}, {0, 0,

{0, 0, OM[4] - {<<3>s}I5]° + {<<3>>}[5]° {0, 0, Part[<2>>]}4] {0, 0, {0, 0, O}I5T}I4]

{0, 0, 0}I5I (=1 + {0, 0, Partj«<25>}I4]) " (=1 +10, 0, Part[«<2[H41) {0, 0, {<<35)[SHI51 {0, 0, O}I5T (=1 + {¢

}} is singular.

(=1+Bj) Xi Y3
ouf-l= Ery,iy [h ajbj - —m,
b;

h(-1+By) xyy; a; (-1+Bj+hb;By) x;y; (1-4B3+3B2+2nb;B2) x2y?
C1 Xj +C1Yi - + + ]
b; b? 2b3
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inf-J= EXPey [Wiysqiy [ Az by + A X3 Yi, €1 (X3 +Yi), 01]
outf-]= $Aborted

Step by step

m-= m=cm; U=Sequence[ha; b; + AX;Yi, C1 (Xi +Yi), 0]

ouf-= Sequence[ha; by + A Xy Yi, C1 (Xi +Yi), 0]

inf-}= MI /: Coefficient[& , MI[p , n_, g 1] :=
Coefficient [Coefficient [Coefficient[&, yi, P1, ai, N1, Xi, q13;
yax /: yax"[Pnsal s o P gty
F=E{,u [FIA] a3]

ouf-J= Eqysriy [FIA] @3]

np= 1hs = (8 LastF (F /. {x»pu, i53}) //my,5.5]) /. u>0/. (f[0] >0, f'[0] >0, {U}[1]}

outf-]= h aj by

ni-;= rhs = 8, Last[F]
ou-= a3 ¥ [A]

m-1= F=F /. First@DSolve[lhs == rhs A f[0] == 0, f, A]

outf-]= By [Ahajbi]

- mis = {MI[®, @, 0], MI[1, @, O], MI[0, @, 1], MI[1, @, 1]}
our-= {MI[@, @, @], MI[1, 0, @], MI[0, O, 1], MI[1, 0, 1]}

1= FIA] += Sum|fy; [A] yax™, {mi, mis} |

ouf-}= Ahaib;+fure,e,e) [A] + Xi Furje,e,1) [A] +Yi fur1,e,0) [A] + X1 ¥i fur1,0,17 [A]

= lhs = (8,U21leLast[F (F /. {xA>u, i>3}) //my5.5]) /. u>0/. f [@] >0 /.
Table[f,; ' [@] » Coefficient[{U}[1], mi], {mi, mis}]

-Ah by

ouf-]= hajb; +e thXiVYi

nf-1= rhs = 8, Last [F]

ou-}= hag by + fure,e,e)  [A] + Xi Furje,e,11 [A] +Yi fur1,e,0)  [A] + X1 Vi fui1,e,1)  [A]

m-1= F=F /. First@DSolve[
Table[Coefficient[lhs - rhs, mi] == @ A f,;[0] == ©0, {mi, mis}], Table[f,;, {mi, mis}], ]

“Ahb; (

-l+e

e /\hbi>

XiYi
Outf+]= E(}—Hi) Ahaj bi+ ]
b;

mn-1= {k, Length[{U}] - 1}
our-= {k, 2}
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m1= k=1

Out[«]= 1

2021-08-16 11:11:18

n-}= mis = Flatten@Table[MI[p, n, q], {n, @, k+1}, {p, ©, 2k+2-2n}, {q, 0, 2k+2-2n-p}]

ou/-j= {MI[e, @, @], MI[0, 0, 1], MI [0, 0, 2], MI[0, 0, 3], MI[0, 0, 4],
MI[1, 0, ), MI[1, 0, 1), MI[1, 0, 2], MI[1,0, 3],MI[2, 0, 0Q],
mMI(2,e,1),MI1(2, 0, 2),MI1(3, 0, 0], MI[3,0, 1], MI[4, 0, 0], MI[0, 1, @],
MI[0, 1, 1), MI[0, 1, 2], MI[1, 1, 0], MI[1,1,1],MI[2,1,0],MI[0, 2,0]}

n-j= AppendTo[F, Sum|fy; [A] yax™, {mi, mis}]]
(] -l+e XiVYi
outf-]= E 3514y [)\f’l a; b; + )
b;

2 3 4
fuire,0,0) [A] + Xi fui(e,0,1) [A] + Xi fue,0,2) [A] + X5 Furje,0,3) [A] + X{ fur(e,0,4) [A] +

“Ahb; ( /\hbi>

2 2
aj furre,1,07 [A] + a1 Xi Furje,1,17 [A] + a1 X§ Furje,1,27 [A] + a5 Furie,2,07 [A] +Yi 1,00 [A] +

Xi ¥i furi1,e,17 [A] + X3 yi furri,e,2) [A] + X; Yi furri,0,3) [A] + @i Yi furpa,1,0) [A] +
a; X3 Yi furpa,1,17 [A] + y% fur(2,0,0) [A] + X3 Y% furi2,0,17 [A] + X% Y§ fur(2,0,2) [A] +

aiy; fmr2,1,07 [A] ' fur(s,e,0) [A] + X3 yi furs,e,1) (2] +yi furia,0,0) [A]

n-1= 1hs = (8,U21@Last[F (F /. {A->u, i>3}) //myj,:]) /. u»0/.f [0] >0 /.
Table[f,; '[@] » Coefficient[{U} [k + 1], mi], {mi, mis}]

ouf-J= €1Yi - bi X; furje,e,1) [A] + X3 (€1 +hbs fure,e,1) [A]) — 1 bs X3 Yi fur1,e,17 [A] +
“xnby

e 1XiYi (*ﬁ + e P+ An?b; - hbs furje,1,0) [A] + 1 bi Fure,2,0) [X] + € P b2 fur1,6,1) [A] )

b;

e "Pixty; (~hbs furre,1,17 [A] +2€ P b furia,0,21 [A])

2nb; X2 yi fura,0,2) [A] + "
i

e Py <—f’1 b; furre,1,21 [A] +3 e b n b? fur(1,e,37 [A] )

3nb; X y; furra,e,3) [A] + o
i

2hajbs X3 yi furpa,1,1) [A] +
_2nb;

e tai XiYi <*€)thi )Lflz bz —Ze’\hbih bi fMI[B,Z,B] [)L] + ZQZAhbih bi -FMI[l,l,l] [A})

b2

1

e 24 0bi x; y? <—‘9Mbiﬁ bi fur1,1,67 [A] + ey furi2,0,1) U])

A bs X1 Yi fur(2,0,1) [A] + .
i

1
e 7Anb; X%y% (_zesxhbjhbiJrzes)\hbihbi _
2 b3

2 esxhbi Ahz bi -2 eslhbih bi -FMI[l,l,l] [)k] +14 @7Ahbih b;l_ fMI[Z,O,Z] [)(]) -

7hb; xiy3 furr2,0,2) [A] +

e 3 ANbi x; y3 <—<e”hbih bi furr2,1,07 [A] + e3P g b2 fm3,e,1] [N)

Abs X1 Y3 fur(s,e,1) [A] + )
i
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nf-1= CF[1hs]

Out[-]= C1 X +C1 Yi— €

2021-08-16 11:11:18

by
s p g Yi furre,1,1) [A] -

_Ahb; -Ahb
e " nxiys Furre,1,2) [A] —e P hag X ys (XA +2Fure,2,0) [A]) +

e i nx; y; (*1 + e A nbs - bi furje,1,e) [A] + bi furre,2,e) [A] )

-Ahb;j

e

-2xhb

1hX yl ( —e)\hbi+)\f’l bi+<e”1bi bi 'FMI[l,l,l] [)\1)

-e thx yl'FM111e][7‘]*
b;

Ahb

n-1= rhs =

o2 e "Xy} fur2,1,0) [A]

1

3, Last[F]

our - Furre,e,01  [A] +Xi furre,e,17 [A] + X} furre,e,21 [A] + X3 furre,e,37" [A] + X§ furre,0,47” [A] +

aj Turie,1,01" [A] + i X3 Furje,1,11" [A] + a3 X2 fuie,1,2) [A] +aj furie,2,0) [A] +¥i fur(1,0,07 [A] +
Xi Yi furpa,e,11  [A] + X3 Vi fur(1,0,2)" [A] + X3 Yi Fura,0,37 [A] + @i Vi furra,1,0)  [A] +

ai X3 Vi Furi,1,19 [A) + Y5 Furrz,e,00” [A] + X5 Y5 Furrz,0,1) (2] + X3 Y2 Furpz,e,29 [A] +

aiy? fur2,1,0)  [A] +y3 fur(s,e,0) [A] + Xy yi fumis,e,1) [A] +yi fur(a,e,0) [A]

inf-}= Table [mi » Simplify@Coefficient[lhs - rhs, mi], {mi, mis}] // ColumnForm

=
=

=
=]

==X = =
H =

=
—

=
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=
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-
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®©O 0O B O NP OO LR O

N

N

N

N

-

N

N

N

- —

N

N

N

- -

—'FMI 0,0, G]IM]

€1 - furre,0,11" [A]

~furie,0,21" [A]

~furre,e,37" [A]

~fure,0,41" [A]

€1 - furi1,e,01” [A]

e 0 ((~14e’ %) hiby (X h?-h Furje,1,0) [A] +7 Furre,2,0) [A] € "% fura,0,1)" [A]))
b;

_e i hbip 'le[a,l,l] [(A] - 'FMI[J,Q,Z], (]

e Abi g furre,1,2) [A] - fur(a,e,3)  [A]

~fura,6,0  [A]

_e Mhbip 'FMI[1,1,9] [A] - 'FMI[Z,Q,I]/ [A]

e-22nby ((71+ehhbl) h-an?b;-e b b2 (h Furrn,a,1) (2140 Fur 5050 (] ))
o}

-furrs,e,0) [A]

~e " (xn?+ 20 furje,2,0) [A] + € PP Fypa 1,1y [A])

-furr2,1,0)  [A]
-furre,2,0)  [A]
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m-1= F=F /. First@DSolve[
Table[Coefficient[lhs - rhs, mi] == @ A f,; [@] == @, {mi, mis}], Table[f,;, {mi, mis}], A]

Set: Part 4 of Asymptotics AsymptoticRSolveValueDump'c$22614[Asymptotics AsymptoticRSolveValueDump'i$22614] does not

exist.

Set: Part 5 of Asymptotics' AsymptoticRSolveValueDump'c$22614[Asymptotics AsymptoticRSolveValueDump'i$22614] does not

exist.
Part: Part 4 of {0, 0, 0} does not exist.
Part: Part 5 of {0, 0, 0} does not exist.
Set: Part 4 of {0, 0, {0, 0, 0}[5]} does not exist.
General: Further output of Set::partw will be suppressed during this calculation.
Part: Part 4 of {0, 0, {0, 0, 0}[5]} does not exist.
General: Further output of Part:partw will be suppressed during this calculation.
Inverse: Matrix {{o, 1,0,0,05,{0,0,1,0,0} {-26™"" 5,0, 0,0,0},{0, 0,{0, 0, 0}4I, 0, 0}, {0, 0,

{0, 0, O}[4] - {«<3>>}[5]° + {«3>s}[5]° {0, 0, Part[«2>>]}[4] {0, 0, {0, 0, O}y[5I3I4]

{0, 0, O}I51 (=1 + {0, 0, Part[«2>>]}[4]) " (=1+{0, 0, Part[e<2>>JI4I) {0, 0, {<<3>)ISIIST {0, 0, O}I5T (-1 + {(

}} is singular.

Inverse: Matrix {{o, 1,0,0,04{0,0,1,0,0} {-2¢™",0,0,0,0},{0,0, {0, 0, 0}I41, 0, 0}, {0, 0,

{0, 0, O}[4] - {«<3>>}[5]° + {«<3>>}I5]° {0, 0, Part[«2>>]}[4] {0, 0, {0, 0, O}I5I}I4]
{0, 0, O}I5T (-1 + {0, O, Part[«<2>>]}[4]) ’ (-1 +{0, 0, Part[«<2>]}[41) {0, 0, {<<3>>}[[5]]}[[51]’ {0, 0, OI5T (-1 + {¢
}} is singular.
e b <—1+e”1bi) Xi Yi e b (—1+®Ahbi) AhXiYi
Out[«]= E{)%(i}[)khaibi+ _,AC1Xi+)kC1yi+ -
bi bi

e Pia; (14! Poanbs) xzy; et (3-4eM s 2P 20 nbs) X y:

02 ' 202 |

1

1= K =2

outf-]= 2

m/-}= mis = Flatten@eTable[MI[p, n, q], {n, @, 2k +2, 2}, {p, @, 2k+2-2n}, {q, 0, 2k+2-2n-p}]

ouf-= {MI[@, 0, O], MI[O, ©, 1], MI[0, @, 2], MI[0Q, 0, 3], MI[0, O, 4], MI[0, @, 5], MI[0, 0, 6],
mMI[1, 0, ©], MI[1, 0, 1], MI[1, @, 2], MI[1, @0, 3], MI[1, o0, 4], MI[1, @, 5], MI[2, 0, @],
MI(2, e, 1], MI(2, 0, 2], M1(2, 0, 3], MI[2, 0, 4], MI[3, 0, @], MI[3, @, 1], MI[3, 0, 2],
MI(3, 0, 3], MI 4, 0, 0], MI [4, 0, 1], MI[4, 0, 2], MI[5, 0, @], MI[5, @, 1], MI[6, O, @],
MI[e, 2,0],MI[0, 2,1],MI[0, 2, 2], MI[1, 2,0],MI[1, 2,1],MI[2, 2,0]}
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1= AppendTo[F, Sum [y [A] yax™, {mi, mis}]]

e-Ahbs (—1+embi) Xi Vi
Outf]= E{}—Hi) [)\ﬁ aj bi + b N
i
e b (—1+e”1bi) Ah XYy e 2Anb (3—4e”ﬁbi+e“hbi+2)kh bi) X%y%
)KC1Xi+AC1yi+ + >
b; 4b3

Fuze,0,0) [A] + X1 Furre,0,1) [A] + X5 Furjo,0,2) [A] + X3 furje,e,3) [A] + X§ Furje,0,a) [A] +
x; furie,0,5) [A] + x§ fuire,0,67 [A] + a furre, 2,0 [A] + aZ x; furre, 2,17 [A] + al x} fuire, 2,21 [A] +
Vi furi1,0,0) [A] + Xi Yi Fur1,0,17 [A] + X3 yi Furja,0,2) [A] + X3 Vi Fur(1,0,3) [A] + X3 Vi Fur(1,0,a) [A] +
X; Yi fmir1,e,51 [A] + alyi furii,2,0) [A] + al xi yi fmrre,2,17 [A] + y: furi2,0,0) [A] + X3 A furi2,0,1) [A] +
X3 Vi fur2,0,21 [A] + X3 Vi fur(2,0,3) [A] + X3 Vi fur2,0,a) [A] + @1 Vi Fir2,2,0) [A] +
Y3 Furis,e,e) [A] + X1 Y3 Furis,e,1) [A] + X3 V3 Furis,e,2) [A] + X3 Y3 furis,e 31 [A] + Y5 Furia,e,e) [A] +

Xi Yi fmira,e, 17 [A] + X3 yi fua,e,2) [A] +y; furs,e,0) [A] + X3 y; fmirs,e,17 [A] +y8 fuis,e,0) [A]
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n-1= 1hs = (8,U21@Last[F (F /. {A>u, i>3}) //myj,:]) /. u»0/.f [0] >0 /.
Table[f,; '[@] » Coefficient[{U} [k + 1], mi], {mi, mis}]
e b aji (1— ey an b1> C1VYi

Out[+]= )Lbl C%-F)kh C1Yi- b —flbi Xi -FMI[O,O,I] [A} +
i

(Eiz)\hbi aj Xj Yi (e’\hbi Az ﬁ3 bi +2 e’\hbi h bi -FMI[O,Z,O] [A} )
Xi (Ahcy+hb; fure,e,1)[A]) - -

2
bs
_ b - b;
2e " na;xiy; furre,2,1) [A] -2e AP pas X} y; fue,2,21 [A] -
1
28b; X3 Yi Fur,0,1) [A] + ;e*“h"i xiyi (-2 an? 2?7 an? " 2 0 by +
i

2P nb; furre,2,0) [A] +4e2M g b? fwiri,e,1] M]) -5nab; X2y fuiri,0,27 [A] +

e 340y y; (22170 nb? fure,2,1) [A] +10 €4 P b3 Fyp (10,5 [1])

. -3nb;xjy; furri,e,37) [A] +
202

e xdy; (hb; fure,2,2) [A] +3 e P b} fura,0,37 [A])

" —2e M Pipax y: fmrre,2,01 [A] -
i

) (E?)thj a% Xi yj_ (Azhs bi+2(e)thbiflb% -FMI[l,Z,l] [)k])
haib; x;yi furra,2,17 [A] + -
2 bs

e/ hiayxiy} (-2 an? bl +2e8M P A n? b -2 P 2 nP bY + 4 €57 P b fypia,2,1) [1])

2bf
5 1
3hb; x; yi furpz,0,1) [A] + —e
2b?

_ bs

Sanby )@

(—(83)\hbi Cq + 2 (e4jhbi Cq - (ES)\hbi Cq + 2 (E4Ahbi h bi -FMI[l,Z,O] [A] +6 (ES)\hbi h bi -FMI[Z,G,I] [)\} ) -7h bi

1
X3 y:furiz,0,2) (A + —— e "M Pixdyl (A€ P by -8e® "Pinb; +4e” P by - 16> "™ A0 b +
8 b}
16 e®* " axn* bl - 20 P 2 0P b} + 8 €% b furp1,2,1) (4] +56 €7 P A bE Fur(z,0,2) [1]) -

2e P pa; x; 3 fur(2,2,0) [A] -~ bs x; yi furs,e,1) [A] +

e 3 bi g y3 (‘e“hbi hb; furpz, 2,07 [A] + e3> 7% p b? fur(s,e,17 (2] >

b;

-18nb; X} y; fur(s,e,3) [A] +
1 181 hb 3,,3 15xhb 16 1 hb 17 xhb
— e ixjyi (33e ihb; -48 e inb; +15e inb; o+
12 b3
4210 n? b} - 24 €™ P AR bi + 18 P A2 1P b} + 216 €™ P B bS fur (30,31 [A])
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inf-1= rhs = 8, Last[F]

ou-J= fmre,e,01 [A] + Xi fure,e,17” [A] + x5 furie,e,2) [A] % furie,e,3) [A] +x§ furie,e,4) [A] +
x; fmie,0,51" [A] +x§ fuire,0,6) [A] + as furie,2,0) [A] + aZ x; furre,2,1) [A] + aZ x} furre,2,2) [A] +
Vi furra 0,00  [A] + X1 Vi Fura,e,11 [A] + X2 Y1 Furra,e,21” [A] + X3 Vi fura,e,31 [A] + X3 Yi Furra,e,4” [A] +
X; Yi furia,e,5) [A] + alyi fur1,2,0) [A] + al X1 yi fur(1,2,1) [A] +yi fur2,0,0)  [A] + Xy y: fur2,0,1) [A] +
X3 y§ furra,0,2)  [A) + X3 V2 Furrz,e,37  [A] + X5 ¥ Furra,0,4)” [A] + a5 Y5 furz,2,0)  [A] +
y3 fur(s,e,0) [A] + Xy y3 fur(s,e,1) [A] +xiy3 fuis,e,2) [A] + XY} fuii3,e,3)  [A] +yi fur(a,0,0)" [A] +

X1 Yi furia,e,1) (] + X3 Vi furia,0,2)” [A] + Y5 Furjs,e,0) [A] + X1 Y3 furs,e,1)  [A] + Y5 furie,0,0)  [A]

m-1= F=F /. First@eDSolve[
Table[Coefficient[lhs - rhs, mi] == @ A f,; [0] == @, {mi, mis}], Table[f,;, {mi, mis}], A]

e Ahbs (_1+e/\hbi> Xi Vi
Out[«]= E{}ﬁ{i} Ahay bi+ >
b;
e P (m14etP) Ahaxgy; e (3-4eM P e 20 hbs) xiyE
)kC1Xi+XC1yi+ + B
bs 4b3
X T 1, e b (—1+e’\hbi)kzh2xiyi
—A°bjci+—A"hACcXg+— AhCcy; + +
2 2 2 2b;

e hial (m242eMP - 2nb; - X2 B%b]) X33

2b3

2P (L1440 324022 M A nbs) g x; Y]

.
4nbd

e 2 (7_8eMPi @20 12 2 nb; -8 P anb;+ 2P b + 62707 bY) X} y]

.
4b
e 3Anbs (—17+3e<e”7bi—15@2”“’1+2e3”bi—18Aﬁbi+12e)hbixhbi—exzhzbﬁ)xﬁyi]
12 b3
nf-]= CF@12U[F /. A » 1]
2 2\ 24,2
(-1+Bj) Xy Y1 A (-1+Bji) XiYi <1_4Bi+3Bi+2hbiBi>Xiyi
Outf]= E{)ﬁ(i} haj bi*—, C1 Xy +C1Yi - + N
b; b; 4 b3
) 1 1 hz(_1+Bi) Xi Yi a% (—2+ZBi+2hbiBi+h2b§Bi)xiyi
*biC1+*ﬁC1Xi+*f1C1yi— - -
2 2 2 2b; 2b3

(-3+2nb; +4B; -Bf) cyxsy] (1+2hb;-8B;-8hb;B;+7B+12nb; B} +6n”biB}) xiy]
+
4hb} 4 b}

(-2+15B; -30Bi -12hb; Bf + 17B; + 18 h b; B} + 6 h? b B3 ) X3 y3

12 b3 }
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