Clhuestion 5 10 marks
{a) Show that
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is A cprve in GLI2 H).
(b} Find the tangent vector v too oy at (0],
{c} Show that
g GLI2 R) — GL{1E)
A — det A4

is a smooth homomorphism of matrix groups.
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{d;  Evaluate dofv] for the tangent vector v of pact {b}
(&} Geperalize this result.

[That is, show that ddet = Tr, where det 35 the smooth homomorphism
det 1 Gh{n, B — G L{1.R)}
A — et 4

and where, for a matrix 4 = (&),

Tri{A) = ayy + on + -+ + 2]
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This TMA is based on Block I1 of the courge.

Chuestion 1 - L0 marks
(i) Define
B{t) =BT (A B e M.{R)).
Show Lhat
B'{f) = [A, B(1)],
where [A, B] = AR — BA.

[Differentiation of a matrix B{t] is defimed termwise; vou may assume the
obwvious rules for differentistion here, ]

i} By expanding

B(t) = Y Ty
show that
Bon = [A4,[A, [A.....[4.B]]..]
{where there are m As in the square brackets).
(iii) Show that if {4, [A. B]] = 0 and [B, [4, B]] =1, then
g B BB

[This is & special e w0 toe Compbell-Buker- Hunsdorff Formula for Lie
algebras.|



