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1.[10 points] Find the exponential of the following matrix:
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2.[10 points| Let A be a real symmetric matrix (hence self-adjoint).
non-negohve
(a) Show that A? is a POy matrix (in particular it is a symmetric ma-
trix).

(b) Show that if A is a positive matrix then there exists () such that
QAQ* = I (Q is not necessarily orthagonal).
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3.[10 points] Let A(t) be a matrix valued function such that A(0) = I and
A(t) is a unitary matrix for any ¢. Show that the derivative A’(0) is an
anti-self-adjoint matrix.
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4.[10 points] Suppose A is a real positive matrix. Suppose v is a vector such
that ||Av|| = ||A]|||v||. Show that v is an eigenvector of A corresponding to
the largest eigenvalue of A.
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5.[10 points| Let A, B be n x n self-adjoint matrices. Suppose that A < B
and AB = BA. Show that e? < €5,
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6.[2 points] (Bonus) Draw (cartoon of) a prelim exam torturing a student!



