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Answer all questions. Show all work.

1.

Let T : R® — R? be given by
T(z,y,2)=(c+y+2z,x+y+2z,c+y+2)

Find the characteristic and minimal polynomials of T'. (10%)

1 2 -1
Let A= ( 0 5 —3), Find (i) adj(A); (i) A~ (12%)

-1 2 4
1 2 g . . .
. Let A= <2 1 ) Find (i) the eigenvalues and eigenvectors of A, (ii)
A™ where n is a positive integer. (14%)

Find a basis for the orthogonal complement in R* of the subspace
W = sp((1,2,2,1),(3,4,2,3)). (10%)

Let B = (z2,7,1) and B’ = (2% — x,27% — 22 + 1,2% — 2x) be ordered
bases of P, = {polynomials over R with degree at most 2} = {axx? +
017 + ag | az,a1,80 € R}. Find the coordinate matrix from B to B’,

and use it to find the coordinate vector of 272 4+ 37 — 1 relative to B’.
(12%)

11
Let A= |0 1]. Factor A in the form A = QR,where @ is a 3 X
1

1
9 matrix with orthonormal column vectors and R is a 2 x 2 upper
triangular invertible matrix. (12%) '

Suppose T': V — V is a linear transformation in the finite dimensional
vector space V. Show that there exists an integer & such that Im (T7) =

Im(T*), ker(T?) = ker(T*) whenever j 2 k, and show that ker(T*)
and Im(T*) are a complementary pair of T-invariant subspaces of V.

(10%)

Let T : V — V be a self adjoint linear transformation in the finite

dimensional inner product space V. Suppose that e; and e; are distinct
eigenvalues of T with corresponding eigenvectors E, and E;. Show that
E, and E; are orthogonal. (10%)

. Let f(x) be a quadratic form, and let Ay, ..., A, be the eigenvalues of

the symmetric coefficient matrix of f(x). Show that the maxima of
f(x) on || x |=1 is the maximum of the ;. (10%)




