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Linear Algebra Exam
Tuesday, March 6, 1990
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Let vy = (g). 2 = (1) and w, = (1). w2 = () be two bases for R”.

Let T(;) = (f*_‘._;z) for (f‘;) €R".

a) Find the matrix of T with respect to {vy.va}.

b) Find the maztrix of T with respect to {w.wy}.

Suppose that T is a linear transformation from a real »-dimensional vector space, 1.

to itself. Let {vy.va..... v} and {wp.ws.. ... w,} be two bases of 17 with

n

wy = § airi

i=1
for a nonsingular matrix 4 = (a;). Suppose that the matrix representing T with
respect to the basis {vi.va..... vn} is (), find the matrix representing T with

respect to the basis {w;.wq..... wr}.

Find all eigenvalues and eigenvectors of

cosd -—sind O
Let Q= 1| sinf cosé 0] for € R.
0 0 1
Show that

a) @ is invertible

b) Q7' = Q' (transpose)

¢) det Q=1

d) Calculate the eigenvalues and eigenvector of Q.

e} Let P be an n x n matrix satisfving P* = P~!. What can you conclude about P7?



