
Math 2530: Review Topics Sheet #4

General comments:

If you want to show something is a vector space or subspace, you must address what a generic
element looks like and prove it is true all the time. If you want to show something is not a
vector space or not a subspace, you much show me one specific example where an axiom does
not hold.

Any time you perform one of the three row operations for any reason on a test, you must tell
me which one you are doing.

Remember the decimal rule: no decimals in the question means no decimals are allowed in your
answer!

Using a calculator is not an excuse for not showing any work. You will not receive credit for
steps you skip or do not write down. Use the examples from class as a guide for how much
work I expect.

Be able to do problems involving the Mega-Theorem of Death.

Section 4.4: Coordinates and Basis

1. what is a basis?

2. we can uniquely express vectors using coordinates relative to a basis

3. what are bases for our standard examples of vector spaces?

Section 4.5: Dimension

1. what can you say about the number of vectors in a basis?

2. theorem 4.5.2 you can think of the Goldilocks Theorem

3. how do we define the dimension of a vector space?

4. finite vs. infinite dimensional

5. be able find the dimension of our standard vector space examples

6. if we have too many or too few vectors to form a basis, we can remove or add vectors to create a
basis

7. if you already know the dimension of a vector space, how is it easier to prove a given set is a basis?

8. explain how the dimension of a subspace compares to the dimension of the vector space

Section 4.7: Row Space, Column Space, Nullspace



1. define row space, column space, and nullspace

2. explain how the consistency of Ax = b relates to the column space of A

3. we can form the general solution to a non-homogeneous equation if we know one (particular) solution
and the general solution of the homogeneous equation

4. finding a basis for the nullspace of A, we solved this problem before but with a different name

5. how do elementary row operations affect the row space, column space, and nullspace?

6. corresponding independent columns of row equvalent matrices are still independent

7. we can use this to form a basis for Col R

8. the box on page 234–235 might be useful

Section 4.8: Rank, Nullity and the Fundamental Matrix Spaces

1. of the six spaces related to A and AT , which ones pair up and are the same?

2. what do you know about the row and column space of A?

3. be able to find the rank and nullity of a matrix

4. the Dimension Theorem is very useful

5. we have an alternate way of compute the rank and nullity of A

6. a linear system can be overdetermined or underdetermined, which is which?

Section 4.9: Matrix Transformations from R
n to R

m

1. what’s the difference between a transformation and an operator?

2. applying the transformation is the same as doing what?

3. look at the box on page 251 to find an easy way to obtain the standard matrix for a transformation

4. the rest of this section has examples, don’t try and memorize all of them

Section 4.10: Properties of Matrix Transformations

1. notice how products of matrices line up with compositions of matrix transformations

2. does the order matter here?

3. what does it mean that a transformation is one-to-one?

4. theorem 4.10.1 adds two more things to the Megatheorem to get us to (s)

5. how do we find the standard matrix of T−1 from the standard matrix of T ?

6. theorem 4.10.2 is a way to show if T is a matrix transformation or not?



Section 5.1: Eigenvalues and Eigenvectors

1. define eigenvector and eigenvalue

2. what does this mean geometrically?

3. what is not allowed to be an eigenvector, and why?

4. we solve the characteristic equation by setting the characteristic polynomial equal to zero

5. it’s to find the eigenvalues of a triangular matrix

6. finding eigenvalues of powers of a matrix

7. how do the eigenvalues of A relate to the determinant of A?

8. we can add one more line to the Megatheorem


