22M:100:001 (MATH:3600:0001) Quiz 2
April 3, 2013

1.) Determine which of the following sets of vectors are linearly dependent versus linearly independent.
Circle the correct answer

o)) ((5)(5) - ()

a.) linearly dependent

The span of these three vectors is 2-dimensional. Any collection of more than two vectors spanning
a 2-dimensional space must be linearly dependent

1 ~1
o] i) {|{ 2], -2}
3 -3

a.) linearly dependent

The second vector is a multiple of the first vector.
1 -1
(o] i) {{2].1 3 |}
4 4

b.) linearly independent

There are only two vectors and the second vector is NOT a multiple of the first vector.

1 1 2
o] 1iv) {{2].13].|5|}
4 2 6
a.) linearly dependent
1 1 2 1 1 2 1 1 2
ol+(s3].=[5)or |2 3 5]~[0 1 1
4 2 6 4 2 6 0 -2 2
1 1 2
0] vy {(2|.,{3].,|3]}
0 0 6

b.) linearly independent

Note the first two vectors span a 2-dimensional space that does not contain the third vector. Hence
these 3 vectors are linearly independent.

1 1 2 1 1 2
Alternatively [ 2 3 3|~ |0 1 -1
0 0 6 0 0 6



2) IfA(é) - (E)AG) = (i)A(g) = (g)A@) = <Z>A<g> - (;)

[10] 2a.) An eigenvalue of A is _3

[15] 2b.) 4 eigenvectors corresponding to this eigenvalue are (;) , (1) , (:}) , (W)

Any non-zero scalar multiple of (3) is an eigenvector of A with eigenvalue 3.
(5= (2)- ()] () ()~ (0)-()- ()
(©)-4[8)- -+ () ()-(4)-()- )

Thus A = i 3) Since the columns (and similarly the rows) are not linearly independent, 0 is

also an eigenvalue of A.

wea=(15)(5)=(3)=0(%)

Thus an alternate answer is

[10] 2a.) An eigenvalue of Ais _0

—T

[15] 2b.) 4 eigenvectors corresponding to this eigenvalue are (_21) , (_12) , (_24) ) ( 27 )

Any non-zero scalar multiple of (_21) is an eigenvector of A with eigenvalue 0.

1 1
2 -1
[10] 3b.) Find one eigenvector corresponding to each eigenvalue.

[15] 3a.) Find the eigenvalues of A = (

|A—7~1|:'1;7" —11—7~ (1= r)(—1—71)—2=1+2—3=0. Thus r — +v/3
1— (V3 1 173 1
A_’"I:( (2 )—1—(i\/§)):( Y —1:F\/§)

Note (12\/5 _1;\/§>(_1i\/§) B (8)

. 1 1
Thus a nonzero solution to (A —rl)x = 0 is (—1 + \/5)

. . . . 1
An e. value of Ais /3 & an e. vector corresponding to this e. value is (_1 n \/§>

Ane. value of Ais —+/3 & an e. vector corresponding to this e. value is (_1 i \/§)




