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GIVE DETAILED EXPLANATIONS FOR YOUR ANSWERS.
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1. Let vi = ; , Vo = (1) , Vg = g , Vg = 1 , Vg = 4 be given vectors in R*.
2 -1 3 0 4

(a) Row reduce the 4 x 5 matrix whose columns are the given vectors. Use the reduced row echelon
form to answer the questions below.

(b) Are vectors vi,va, V3, vy, vs linearly independent? Give justification for your answer based on
the definition. Be specific!

(¢) Find a basis for Span{Vl,Vg,V3,V4,V5} What is the dimension of this space’? Do vectors
V1, Vg, Vs, V4, Vs span R%. Again, be specific!

(d) What is the dimension of V = span{vl , VQ,Vg}? What is the dimension of W = span{V4, A }?
Find a vector u which belongs to both subspace V' and W. Be specific! Give u as a linear
combination of vi,vs, v3 and of v4,vs. A complete answer to (1b) can help here.

1 0 1
2. (a) Show that the vectorsu; = |1|, uwg = |1| uz3= |1], are linearly independent.
0 1 1
1 0] 0
(b) Represent each of the vectors e; = [0|, ea = |1|, e3 = [0]| as a linear combination of
0 0 1
up, ug, us. B
{c) It is given that Au; = uy, Auy = u; and Aug = uz. Find the matrix A. (Hint: (2b) is essential
here.)
10 1
3. Consider the matrix A= |0 1 1
2 3 4

(a) Use the method of row-reduction to find the inverse matrix of A.

1 0 1 1
(b) Use your answer to (3a) to solve the matrix vector equation zy |0 | +zo |1 | +23|1| = |2
2 3 4 3

(c) Suppose that B is a 3 x 3 matrix such that the matrix equation ABv = 0 has more than one
solution. What, if anything can you conclude about the invertibility of B? Justify your answer.

300
4. Consider the matrix A= [0 4 1].
0 2 5

a) Find all eigenvalues of A.

(
(b) For each eigenvalue find a basis for the corresponding eigenspace.
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