Math 136A, Spring 2016 Problem Set #4

Chapter 4:

1) Problem 1.6

2) Problem 1.7
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(3) Problem 2.12
(4) Problem 2.13
()

5) Consider the linear map L4 : R — R™ given by muliplication by the real n x n matrix A.
Suppose that A = a+if € C,  # 0, is a complex eigenvalue of L4, with complex eigenvector

Z = X1 + 1Xs, where X; and X5 are column vectors in R™ (not both zero). Thus,

A-Z=(A X1)+i(A- X2) = (X1 — BX2) +i(aX2 + X1).
(a) Prove that the vectors X; and Xo are linearly independent and, therefore, span the 2-dimensional
subspace W = span(Xy, X2) C R™.

(b) Show that L4 restricts to define a linear map Ly : W — W and that the matrix of Ly with
respect to the basis { X1, Xo} of W is

N5 )

where A = |\|e?? (the polar form of \).
(c) What is the geometrical interpretation of the result of part (b)?



