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Pensieve header: An analysis of ${\mathfrak g}*\epsilon$ within $gl_2$.

1-Smidgen s/, Let g; be the 4-dimensional Lie algebra g; =
(b, c, u, w) over the ring R = Q[€]/(e* = 0), with b central and wi-
th [w,c] = w, [c,u] = u, and [u,w] = b — 2ec, with CYBE r;; =
(b; — ec;)c; +uw; in U(g))®"). Over Q, gy is a solvable approxi-
mation of shh: g1 D (b, u,w, e€b, ec, eu, ew) D (b, €b, ec, €u, ew) D

0. (note: deg(b, c,u,w,e) = (1,0,1,0, 1))
- -(1+1 2 ]
pw:(g;);pu=(_°e g); pb:(al _01);pc=( ( e/e)/ (1_1/5)/2];9%(8 g);

B[x_?MatrixQ, y ?MatrixQ] := x.y-y.x;
Simplifye {B[pow, pc] == pw, B[pc, pu] == pu, B[pu, pw] == pb -2 € pc}

{True, True, True}
ob-epc // Simplify // MatrixForm
: (-1+¢€) )

0 1(-1-¢)

MatrixForm /@ Simplify /e ( (pb -€ pc) ®pc)

32L<—1+€) ) . —gff
0 3 (-1-¢) 6 o=

MatrixForm /@ Simplify /@ ((-2pb+2epc)® (-2¢€pc))
4e
1-¢ 7] 1l+e (%]
o aac )76 40, ]
4 ¢

MatrixExp[a pw] .MatrixExp[b pu] // Simplify // MatrixForm
( l1-abe a )
-be 1
eqn = MatrixExp[a ow] .MatrixExp[b pu] = MatrixExp[a pu].MatrixExp[B ow].MatrixExp [y (ob-2e€ poc) ]|
{{1-abe, a}, {-be, 1}} = {{e”, e’*eﬁ}, {—e*eae, e ve (1—0(86) }}

{sol} = Solve[Thread[Flatten /@eqn], {a, B, ¥}]

21 71C[1] +Log[l-abege]
€

{{a>- #, B->a-a’be, y - ConditionalExpression| , C[1] € Integers| 1

-l+abe

sol=s0l/.C[1] >0
fas-—L - gsa-albe,y Log[l-abely

-l+abe €
Series[{a, B, ¥} /. sol, {e, 0, 1}]

[b+ab?c+0[e]?, a-a’be+0[e]?, —ab—% (ab?) ¢ + 0[e]?}

Simplify[egn /. sol]

True

ColumneSeries[{a, B, ¥} /. sol, {e, 0, 4}]
b+ab2e+a?b’e?2+adb*e3+a*b>ec*+0[e]”

a-a’be+0[e]®

~ab-1(a?b?)e-1 (a®b?) e2-1 (atb?) P~ 1 (aSb%) et 0[e]]
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