LINEAR ALGEBRA MATH 121A, SUMMER 2016

Final Sample
Problem 1.

Consider the matrix A = ( ; ;1 >
a) Find eigenvalues of A;

b) Find eigenvectors of A4;

¢) Find an explicit formula for AV,

Problem 2.

Prove that if A € M,,, is diagonalizable, then A? is also diagonalizable.
Does the converse statement hold?

Problem 3.

Let A € M,x,(R), n € N, be a matrix with the entries A;; = (—1)"*/. Find
det(A).

Problem 4.

Let p(t) = ag+ a1z + axx* + azz® be the characteristic polynomial of a matrix
A € Msy3(R). Show that

a)az = —1;

b) ag = det (A);
c)ay =Tr(A).
Problem 5.

For each of the following statements answer whether it is true or false (ex-
plain your answer):



1) In M,,«»(R) the set of matrices with zero determinant is a subspace.
2) In M, «,(R) the set of matrices with zero trace is a subspace.

3) In M, »,,(R) the set of diagonal matrices is a subspace.

4) In M, «,(R) the set of diagonalizable matrices is a subspace.

5) In M, «,(R) the set of matrices of rank one is a subspace.



