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Show your work
27 1
1. FindA™" ifA=[1 4 —1|. (10%)
1 3 0 4’\
12 2 - 3R
2. Compute therank of A= |3 6 5 0 | and find bases for the row space and )%E
121 2 %
the column space of A. (10%) ﬁJ
. E
20 0 P
3. Diagonalize the matrix |1 2 -1]. (10%) ﬂ
13 -2
11 -1 -1
4. TFind an orthogonal basis of the row spaceof |3 2 0 1 |. (10%)
10 1 0
5. LetT : V— W be a linear transformation and let {;,—:ez, e, e—,:,, . ;: ) bea

6. Find a basis of U= span{(1, -1,3,2),(0,-1,2, 1), (2, 1,0, 1),3, 5, -3,0)}. (10%)

basis of V such that {e e_,,' } is a basis of the kernel of T, prove that

rel>”

{T(eT), e T(;:)} is a basis of the image of T.. (10%)

7. Decide whether each of the following sets of vectors is linearly dependent or

linearly independent. (20%)
1 W 1]]3
AL -1, =11}

1[0
C.{2i0)15(3
13]10
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1 1 0 -1
D.Thecolumnsof | 2 3 0 | |as veclorsin R?.
-1 21 0

8. Let {;; ;,\—1: } be linearly independent, prove that {; +v, yhw, w 4-;} is also
linearly independent. (10%)
9. Let {;; ,;; ) ',\—): } be a set of vectors in a vector space U. Prove that

{v,,v,,",V, } is linearly dependent if and only if one of v;,v; ;" ¥, isa

linear combination of the others. (10%)




