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1. (157%) Definition: Let V' be a vector space and let S = {vy, vq, - - - , Uk } be vectors in a vector

space /. The set of all linear combination of vy, vy, - -+, v, is called the span of vy,vq, -+, v and is
denoted by Span(S).

a. Extend the lineaily independent set S = {(1,0,-1,0),(~1,1,0,0)} to a basis in_R‘i.

b. Find a basis from S for Span(S), where
S ={(1,-1,2,3),(-2,2,-4,-6),(2,-1,6,8), (1,0,4,5), (0,0, 0, 1)}

2. (30%) Prove or disprove the following statement.

a. Let T : R* — R? be a linear transformation. If {vi,v2} C R? is linear dependent, then
1T (v1), T (vq)} is linearly dependent. |

b. Let T : R? — R? be a linear transformation. If {v1,v2} C R* is linear independent, then
{T(v1),T(vq)} is linearly independent.

c. Let V and W be vector spaces and T : V — W be a linear transfromation. If A1 F Ag are

eigenvalues of T, and vy, vy are eigenvector corresoponding to \; and Ag, respectively, then
v1, V2 are linear independent. |

3. (20%) Let P, be the set consisting of all polynomials of degree less than or equal n and the

zero polynomial. Let B = {1, z, 2%}, B’ = {—2 + 22, 1+ 2, x}. Let T': Py — Py be the linear
transtormation defined by T'(a + bz + cz?) = —2¢ +.bz.

a. Find the matrix A of T with respect to the standard basis B.

b. Find the matrix 4 of T" with respect to the standard basis B'.

4.(15%) Let A be the following matrix

G OO =
T N Y e B
LY O

Compute A%.
9.(20%) Find a Jordan canonical form for the matrix

-

4 0 -1 -1
-4 2 92 92
2 1 2 0
2 -1 -2 0
1




