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Pensieve header: Exponentiation in ybax algebras.

Startup

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

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

BeginProfile[];

$k=1;

<< Engine.m

<< Objects.m

<< KT.m

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

{2021, 8, 10, 9, 39, 22.6525128}

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

2021-08-13 10:12:27

Task. Define Exp, [U; )[U_]] to compute eV to order e“"&"@U-1 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.
m=dm; i = 2; U = Sequence[b; a; + Yy, X, 0]

Sequence[a, b, + X2 y5, 9]

F[A,1 1 :=Eqgsy[falal + [l a;+F3[A1 X3+ F4[A1yi + F5[2] X345
F[2, i]

Flu, J]

Esey [filA] a2 [A] + X2 F3[A] +y2 Fa[A] + X2 y2 f5 [A] ]

Eqyorgy [folul +agfalul + x5 F30u) +ygfalpl +x5y5Fs(ul ]
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np= 11 = (8,Listee (F[A, i1 Fu, 31 // my,5.5)) /. u—>0

e 1% x, (e nfy(0] -nfi[n] -e™l® f5(0] f5(0] + ™% B, f3 (1] fs[0]) f,'[0]

Outf]= {az -FZ/ (0] + +
h

Z e fal0l-f2[2]
h
(-e® nfs(e) - e nfs[a] - PRI fi0] fi (1] « 10N B, f5 (0] F5[A]) £,/ (0] +
hfi'[0] +f3[A] 4/ [0] - B, f3[A] 4 [0]
h
My, (hfa' (0] + e £5 (2] £y (0] - e By f5 (2] £47[0])
h

X2 Y2

+

0 x, (RO nfs (0] £ (0] - ™0 F510) (0] £'(0] +

—e
h

018, f3 (1] s (0] f2' (0] - e nfy (0] - e 1] fi/ (0] + % B, F3 (1] F5[0]) -

1
%e*w”ﬂ“ Xays (—e'® nfs[e] £, (0] —e R £i10] f512] £, [0] + e[ 1M By

fs[0] fs[A] £/ (0] -e™® nfy (0] - e @ £ £y (0] + P[0 211 B, £ (1] fs’[m)}
m-j= rl= (9,List@e@F[A+pu, i]) /. u >0
ouf-j= {F1 [AT +ax £ [A] + X F3" [A] +y, Fa' [A] + X2y, F5' [A] }

n-1- eqsl = And@e ((# == @) & /@FlatteneCoefficientList[11l-rl, {aj, Xj, yi}]) /. f [0] » 0O
hfi (0] + f3[A] fa'[0] - By F3[ 2] f4 (0]

ouf-]= —F1" [A] + == 0 &&
a
e (nfy 0] + eRM f5[2] f4 (0] - e™[" B, f5 (1] f4'[0])
- f4a [A] = 08&
il
~hf3 (0] - f3[A] fs'[0] +B, 5[] fs'[O
CE 0] -y (] - 3 [0] -f3[A] £57[0] + By F3[A] 5[}::0&&
il

el (nfg[e] - ef M f5 (0] f5' (0] + M B, Fs (1] f5'[0])

-fs[A] .7 [0] - ~f5'[A] = 08&&
h

f[e] -f[A] =0

n-1= 12 = Take [ {U}, 1]

our-= {az by +x3y2}

mn-j= r2 = (9,Liste@F[u, i]) /. u->©
our-j= {F1 [0] +a, £2'[@] + X, F3'[0] +y, 4" [0] + Xy, F5'[0] }

n-}- eqs2 = Andee ( (# == @) & /@ Flatten@CoefficientList[12-r2, {ai, Xi, Yi}])
Out[«]= *'Fll [0] == 0&&—'F4' [G] == e&&*'f:gl [0] =08&&1 7'F5, [0] == 0&&b2 - -FZ, [0} ==
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n-1- eqs3 = eqsl /. {fs'[@] » 1, f,'[0] » by, f_'[0] - 0}
-f3[A] + By f3[A]

out - —F1/[A] = 08& —F4'[A] = O&& by F3[A] - -f'lA] =08k
h
e (Lp-efl f5[a] + RN B, f5 (1))
~by f5[A] - -fs'[A] =08&&b, -, (1] =0
h

i}~ DSolve [f;[@] = @A f,[0] = OAF;[0] == OAF4[0] = OA f5[0] = O A eqs3,
{f1[Al, f2[A], F3[A], Fa[A], Fs[A]}, Al

Solve: Inconsistent or redundant transcendental equation. After reduction, the bad equation is -Log[e*] == 0.

Solve: Inverse functions are being used by Solve, so some solutions may not be found; use Reduce for complete solution

information.

e n n —eMiien | A

out-J- {{flm 50, f4[A] 50, f5[1] >0, f5[A] > Aby, Fs[A] - }}
—1+B2

In[-]:= ANS = FullSimpli-Fy['F_r,[A] /.

e (-n-e*" f5[A] + 2B, f5[1])

DSolve[-b2 fs[A] - -fs'[A] =0ATf5[0] =0, fs[A], 1]]

h

A (-1+hby+B,)

A (-1+4B,)
e n (—1+e n )h

Out[«]= { }
-1+ BZ

inf-;= FullSimplify[ans /. by » @]

2A-AB,
l1-e » )h

e {1
-1+ BZ
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