Challenge Problem 1
The function e* has Taylor series expansion given by
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That is, the series above converges to the number e* for all complex numbers x.
We can use the Taylor series expansion of e* to define the matriz exponential: for any n x n
matrix A, set
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where we define A° = I.
It turns out that the matrix exponential converges for every n x n matrix A € M, (C) (due to
the convergence of the exponential for complexes, combined with some facts about norms).
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1. Given

calculate exp(A).

2. Given

calculate exp(A(#)).

3. Calculate the traces of each of the matrices A and A(#) above, and calculate the determinants
of exp(A) and exp(A(h)).

4. Complete the conjecture, based on the computations you made above: Let A be a matrix so
that tr (A) = 0. The exponential a = exp(A) has det(a) =



