Math 237.101 Exam 2 Information

Exam 2 will be on Wednesday, November 9.
It will cover Sections 3.1-3.4, and 4.1-4.3.
No calculators, books, or notes, except for one 3” by 5” note card, are allowed on the test.

The exam will contain 10 True/False questions and a number of problems where calcu-
lations and/or explanations are required. The problems on the test will be similar to
homework problems, so go over the Hw problems as needed. Also, review the definitions
and properties discussed in the course.

A complete list of Hw assignments is available at the course home page

http://www.southalabama.edu/mathstat/personal _pages/sadovska/237/237 .html

In addition, answer the following questions:

1. Ais an n x n matrix. Give at least five conditions equivalent to the condition
A is invertible.

2. Complete the statement: If A is diagonal or triangular, then its determinant is —
and its eigenvalues are

3. Describe two ways to find detA.
How do elementary row operations affect the determinant?

4. A and B are invertible n X n matrices with detA = ¢ and detB = b.

Find detA”, detA™!, det(—A), det(kA), detA™, ACT (C' is the matrix of cofactors),
detC, detAB, and det(AT B~1A?).

5. What is the definition of an eigenvalue? eigenvector? eigenspace?
How to find the characteristic polynomial, eigenvalues, and the corresponding eigenspaces
of a matrix?

6. Similar matrices have the same , the same , and the same ___

7. How to find out if a square matrix is diagonalizable, and if it is, how to find
an invertible matrix P and a diagonal matrix D such that P~!AP = D?
Which condition(s) guarantee that A is diagonalizable?

8. Multiplication by an m x n matrix defines a function from to

9. How to find the null space of a matrix?
If A is square, which condition(s) guarantee a trivial null space?
If A is m x n, which condition guarantees a non-trivial null space?
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How to tell if a vector is in the null space of a matrix? in its column space?

How to find the rank of a matrix?
What does the rank tell us about the number of solutions of Ax = b?

A vector b is in the span of uy,...,u, < &
What can you say about the span of vectors?

Give at least 3 examples of vector spaces other than R".

What is the definition of a subspace of a vector space?
Which conditions one needs to check to find out if a set U is a subspace of
a vector space?

Describe all subspaces of R? and all subspaces of R3.

How to test vectors for linear dependence/independence?
When is it easy to tell that vectors are LD?

Let V' be an n-dimensional vector space.

What can you say about the number of vectors in a LI set in V7 in a spanning set?

What is a basis of a vector space?
If n vectors are given, how to tell if they form a basis of R"?

If several vectors in R™ are given, how to find a basis and the dimension of
their span?

How to find a basis and the dimension of the null space of A?
of the column space of A? of the row space of A?

What can you say about the rank and the row rank of A?
If Ais m x n, what is (rank A + nullity of A)?



