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exponential map exp A=>_AF/k!

k=0

(i) det (exp A) = efrace(A).

P r oy \_.( cos(y) sin(y) . T
(ii) exp ( g x) e < —sinlg) casty) ) (quickly indicate
how double angle and other standard trigidenties follow when
x=0and y is allowed to vary)

(iii) Every invertible 2 x 2 complex matrix a is of the form exp (A) for
some complex 2 X 2 matrix A. However areal 2 X 2 matrix ais of the
form exp (A) for some real 2 x 2 matrix A if and only if det ¢ > Oand a
either has no negative eigenvalues or is a negative multiple of the identity matrix.
Hints : To prove these statements, youneed to know the Jordan Form
classification for similarity classes of real and complex matrices.
Theeasy caseiswhen ais diagonalizable. Forthe
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non — diagonalizable case, check thatexp (
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