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1. (10 pts) Determine if the set S = {(1,2,3),(0,1,1),(2,5,1)} forms a basis for R®.

| 7 —6
2. (30 pts) Let A = [3 __2].

(a) Find the eigenvalues of A. ,
(b) Find an invertible matrix P such that P7*AP is diagonal.
(c) Use the result in (b) to compute A,

3. (20 pts) Let W be the solution space of the following system of linear equations.
T+y—z+w=0
3z —y+z+w=0

(a) Find an orthonormal basis for W. ,
(b) What is the dimension of W+ (orthogonal complement of W)7 Justify your
answer. :

4. (20 pts) Let My, be the space of all 2 x 2 matrices with real entries. Define

T ./\/[2,2 —> Mz’z by
T a b _la+b+c 2c-d
c dl) 18+c+2d a+b|’

(a) Find the matrix representation of 7" relative to the standard basis for My :

oo ol B ol

(b) Determine if T is invertible.

5. (10 pts) Let T : R™ — R™ be a linear transformation. If {vy,ve, -, vx} is
a linearly dependent set in R™, show that the set {T'(vy),T(vs2), - ,1"(vg)} is also
linearly dependent.

6. (10 pts) Suppose matrices A and B have the same characteristic polynomial
M — Al = |M = Bl=(A—=-1)(A=2)(A=3)(A—4).
Is it true that A and B must be similar? Why?
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