Math 202A Homework Assignment #5

Instructor: Jiawang Nie

Due Date: November 15, 2017

. Let Ae C™*" B e C"*™, with m > n. Show that AB and BA have the
same set of nonzero eigenvalues, i.e, show that

o(AB) =o(BA)U{ 0,...,0 }.
m—ntimes

Hint: use the fact that
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. Let A, B be two Hermitian matrices. Show that
)\min (A) + Amin(B) S )\min (A + B)a

/\max(A + B) < /\max(A) + )\max (B)

. Let A, B be two Hermitian matrices and C' = A++/—1B. If X is eigenvalue
of C, show that

Amin(14) S Re()\) S )\max(A)y )\min(B) S Im(A) S )\max(B)-

. Let A € C™*" is Hermitian and its eigenvalues are
A(A) = A2(A) = - = A (A).
If Q € C"*("=k) is isometric (i.e., Q”Q = I,,_), show that

Aigk(4) < X(QTAQ) < Ni(A),i=1,...,n — k.

. Suppose A € R"X" is symmetric positive semidefinite. If 27 Az = 0 for
some z € R™, show that Az = 0.



