MATH332 - July 8, 2009
Exam I - 50 Points
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NAME: K ¢ 3

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all
reasoning and work is provided. When applicable, please enclose your final answers in boxes.

1. (10 Points) True/False and Short Response

(a) Mark each statement True or False.
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If A is an invertible matrix then A~'x — 0 has a non-trivial solution.

Any set of n vectors from R™, such that » > m, forms a linearly dependent set.
If A,.xn has a pivol in every column then its columns span R™,

If A,B & R*"™ then det(A + B) =det(A)+del(B)

. The determinant of an elementary matrix corresponding to a row-interchange is 1.

(b) Please respond to one of the following questions and justify your position:

i. Suppose A is a 4 x 3 matrix with the property that Ax = 0 has a unique solution. What can yo

say about the reduced echelon form of A? What can you conclude about the system Ax = b wher

b is a vector in R*7

ii. Suppose A is a 3 x 3 malrix and y is a vector in R? such that the equation Ax =y docs not hav

a solution. Does there exist a vector z in R® such that the equation Ax — z has a unique solution
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2. (10 Points) Quickies: X.’b ™ \L‘X Ko L )\

1
(a) Let A = [ ? } and b = [ . } Iind all values of & and & for which the system Ax — b is:
3 h
i. Consistent with a unique solution.
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ii. Consistent with inlinity-many solutions.

h::,/h..-.z

iii. Inconsistent.

W=3 6 R

(b) Invert the following matrices,

g o ool 4 o 0|
cos(@) sin(0)
Aj=| -3 10|, Aa=| 010, Az=|0 1 0|, Ag= : :
| —sin(f) cos(0)
0O 0 1 —2 0 1 (=l
-1 Y ” . |
AL=|Le* A, e - \\b® , <
4 1 © R 2 S R R I VERANC ) ~3tn &)
O i & S A &-\ \ S (&
L Siale) (O3 7_'
(c) Mﬁmﬁmmﬁerrr-aﬂdhscribe the geometry of the general solution set, gy
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3. (10 Points) Proofs:

(a) If A is mvertlble prove that B = (ATA)~* A" exists and that B=A"1
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(b) Prove that AAT s a symmetnc matrix.
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4. (10 Points) Given,
! = 5
vi= | =3 Vo = 9|, wvy—| —7
2 —6 h

(a) For what values of h is v in the Span{vy, va}7?

(b) For what values of k are the vectors {vy, vz, vs} a linearly dependent?
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5. (10 Points) Given,

36 T | 1 0 0|
A=10 2 1 4: L= 0 1 0
2 3 4 2/ —1/2 1|

(a) Find U associated with the LU decomposition of A.
ITint: Don’t forget what information is encoded into L!
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(b) Using the LU decomposition solve Ax = b where b — 2
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(c) Calculate the determinant of A.
Hint: Properties of determinants should make this calculation very straightforward.
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6. (Extra Credit 1) True/False,
(a) If the equation Ax = b is inconsistent, then b is not in the set spanned by the columns of A.

Trua..
(b) If x is a non-trivial solution to Ax = 0, then every entry in x is non-zero.

Folse
(¢) If x and y are linearly independent and if {x,y,z} is a linearly dependent set then z is in Span{x,y]
- o TN.Q,
(d) If A and B are diagonal matrices then AB—-BA.

LR
(e) det(AT) = —det(A)
el
7. (Extra Credit 2) Invert the matrix from problem 5. Check your work with the appropriate matrix multipli

cation.

See. W & B



