


4. [2360/062422 (24 pts)] Let A =

241 1
0 1
1 0

35 and B =

�
1 �1
1 0

�
. Evaluate each of the following expressions or explain why it is not defined.

(a) AB (b) B + 2I (c)
�
ATA

�T
(d) jAjA�1 (e) BTA (f) Tr

�
B2
�

5. [2360/062422 (20 pts)] The following parts are not related. However, you need to provide justification for all of your answers for each
part. Correct answers with missing or incorrect justifications will receive no points.

(a) (14 pts) Consider the vector space R4.

i. (8 pts) Suppose #�v 1;
#�v 2;

#�v 3 are vectors in R4 and that the only solution to c1
#�v 1 + c2

#�v 2 + c3
#�v 3 =

#�
0 is c1 = c2 = c3 = 0.

A. (4 pts) Is span f #�v 1;
#�v 2;

#�v 3g = R4?

B. (4 pts) Is #�v 1 2 span f #�v 2;
#�v 3g?

ii. (6 pts) Let W be the set of vectors R4 of the form

2664
a
b
0
ab67]TJ 0 -5.978 Td [(67]TJ 0 -6.376 Td [(4 [(A)]TJ/F8 9.9626 Tf dd g 0534.87.8.9626 Tfp3] Td [(6]TJ/F7 T.28 -11.955 Td [(ab2 9.9]TJ/F11 92.022 0 7F7 T.2tor)-250(space)]TJ/F.96215(ecto(abT7d [(be)-2r)-250(space)]TJ/F.g6]TJ/F33 [(2)]TJ/F48 9.9626/F48 9.9626/F48 945s2Jceants.)]Tnumbers250(misI/F7 6.9738 Tf 7.195 3626s250(misI/fI 6l250(space)]TJ051)]TJ/F48 9.9626 Tf 23.077 0 Td [(Let)]TJ/F24 9.9626 Tf 15.771 0 Td [(W)]TJ/F48 9.9626 Tf 12.453 0 Td [(be)-250(the)-250(set))]TJ/F8 9.9626 Tf 6.683 1.494 Td [(+)]TJ/F11 9.9626 Tf 9.9.d-2559 -5.978 Td [(6)]TJ 0 -6.376 Td [(4)]TJ/F11 9.9626 Tf 8.78 21.91895 Td.79 4.129 Td [(#)167(�)]T47.962.9637.8580 Td [((c))]TJ
0 g 0 G
/F738 Tf 7.196 3.526 Tf 29.6]TJ/F24 9.9626 Tf 82.022 0 Td [(R)]TJ/F7 6.9738 Tf Canorm)]TJ/F1 9.9626 T 9.9626 Tf -0.353 0 Td492 Td [(5.)]T109.926 Td [(�)]TJ/812.42 Td [(5.)]T5534.87.8.9626 Tfp3] F48716 Td [(4t1)]TJ/F48 9.9626 TfJ/811)25(aluate)-245(each)-245(of)-Td [(3)]TJ/F82 Tf 82.022062422)-311(�85620)-310(pts)])]TJ1/F33 9.9626 Tf 10.79 4


