Linear Algebra

16. Decide if each of the statement is TRUE or FALSE. If FALSE, explain why its false or give
a counter example that demonstrates why the statement is false. If TRUE, provide a short
proof demonstrating why the statement is true. In all cases A is an n X n matrix of real
numbers.
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For A7 = b to have a solution, b must be in the rowspace of A.

A is not invertible if and only if 0 is an eigenvalue of A.
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19. Find the orthogonal decomposition of v with respect to W.

il

HINT: Recall that the projection matrix P onto a subspace spanned by the columns of
matrix A is given by P = A(ATA)"1AT.

-1 O ™A = |30
P\V’(LO AT: (é)ltl.) A'A (03)
(0]

VvV =

N e e )
)

{
(
|

CORSTEHEVEA

' +'f3 13 O =_po = (YoUs 150\ [
~ " - v 7 1% '
“lf3 M3 0 "2 p=F AL
I3 0 137 LAY B
o ' 137 ’
Y I
2 (\/J e E,
P 0%\ =7 %f
- 4/3
- V)= U 3
v )+ P“i\ ‘
pert J
el | E
pw l ‘/ |’L\ _ L//} _ (7)7 (
g ( j"‘ 2| 4 -lq =l ‘
i (/{,\ecai
Check o |
p 3 X £ |
D((lkoﬁol\a(d' ; (\ - L(:L{a?/‘[’*@ ) \2 5 ’{. :%:’; |
'% 4 -7 | 2\l 4 3.1 2/ |
3/ \o 34 197 2
6 —V



18. (a) Write down the definition of the term “linearly independent.”

(b) If vectors @, ¥, and W are linearly independent, will U+ 7,7+ W, and 4+ W also be
linearly independent? Justify your answer.
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19. Consider a
4
A-%
(a) Confirm that [_32} and [—11} are eigenvectors for A.
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(b) By diagonalizing A, confirm that an expression for A" = [_ 3(27) —omtl |-
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20. Given

(a) Find the rank of A
(b) Find bases for col(A), row(A) and null A).




