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1. (15 points) Solve the following system by Gauss elimination:

3?2“—3333“-—‘—'——5
201+ 3z — 23 =7

dzy + Dy — 223 =10

2. (15 points) Determine whether the vectors v, = [1,2,3,1,0], v, = [2,2,1,3,1], and

v3 = [—1,2,7,—3, —2] in R® are independent.

3. (20 points) Let A be a 3 x 3 real matrix given by

i T
4 2 3
-1 1 -3
2 4 9

(a) Find all eigenvalues and their corresponding eigenvactors of A.

(b) Is A diagonalizable? If yes, find an invertible matrix P and a diagonal matrix D

such that D = P~1AP.

4. (20 points) Let A be a 4x real matrix given by

-2 -4 2 —2-
2 -4 3 -4
4 -8 3 =2
LO 0 -1 2 ]

(a) Find the rank of A and a basis for the column space of A.

(b) Find a basis for the nullspace N(A). What is the dimension of N(A) ?

5. (15 points) Determine whether S = {1 — z,2 ~ 322,z + 22%} is a basis for the vector

space P, of polynomials of degree at most 2.
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6. (15 points) Find all eigenvalues and their corresponding eigenvectors of the linear

transformation: 7" : R* — R? defined by

™ by - -

Ty )

T( T2 )2 —8231-}*4232—-63:3 .

b d -




