Math 511: Linear Algebra
Midterm Exam 1

Thursday, 20 February 2014

Name: KE7

Instructions: Complete all 10 problems. Each problem is worth 10 points.

Show enough work, and follow the instructions carefully. Write your name on
each page. You may not use a calculator, or any other electronic device. You
may use one 3 x 5 index card of your own notes, a pencil, and your brain.

Good Luck!



Name:

1. True or False: Read each statement carefully, then write T or F in the space
provided. Each statement is worth 2 points.

i.)
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2.

If A € R™" is symmetric, then its diagonal entries must be 0.
T3 2 e B ghow- 5‘7me‘nz maPces.

If A is a singular matrix, then A can be factored into a product of elementary
matrices.

R is ww equiv. f T,
If F is an elementary matrix, then £~ is an elementary matrix of the same

type.
PVOW"( o [ﬂSS.

If A is row equivalent to I and AB = AC, then B must equal C.
A &X’Sh, So A—iﬁg - ARe 2 B=c.
If A.B € R"™" are nousingular matrices, then A + B is also nonsingular.

eg, LL l;\ . s [‘l U) ST E ('.11,)

0 I 0 0

Find A2, A3, and A* for the matrix given by
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-.:;:\ [V 13) 3= 2001
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3. Find all solutions of the linear system

Ty + 22, — x3 = 1
2:1?1 — T+ T3 — 3
- + 2.’L‘2 + 31)3 = 7

0 T
R2 fR =3 .
Ra-22 > Ra 3t TR s SRy =13
/ P =l |
\o 0 22| uy
Now Wc[{ Solve .
2,)— 7"‘3 = VL( :.? Xg;l
S0y

\g‘xl ool s '
UW,,XI/ X3>: (__ll ')1)

~C%, >S5 = Xy = |

xi +) =2y =1 2 Y%=
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4. A matrix A € R™ " is said to be idempotent if A> = A. Show that if A is idempotent,
then I — A is also idempotent.

(T -A)

t

(z-#)(T-H)
‘E')_/A ‘A 1'7‘\7_
= T7-A Gﬁ/ﬂﬁ

=T -A

t)

A matrix A € R™™ is said to be an involution if A2 = I. Show that for any fixed

angle 6, the matrix
cos @ sin 0
B= <sin0 — cos 9)

is an involution.

T /(5 © swm@ (o & Stn O
Sin B — s B _ Sie © —~Cos &

1)

= CDSZ 6 ft s l-‘m Qe 0 \

[4 l-w 26 1'(0516
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For problems 6 and 7, let A € R3*® be given by

2 40
A=10 5 0].
3 71

6. Find the inverse A~ of A

;q.oio'(;r g A 9 '/200 ¢t 2o lho o\

(“fco’o "5(“(60,0-*)(09”00!0\

z 7 1100 | 3 T {00 ou%oa/
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R 100 | %0
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For problems 8 and 9, let

I 0
where all four block submatrices are n x n.

8. Find the block form of the inverse A1,

(2238) » (57153
83T(o2) "ozl

{Z’L' ER, = 3

[ ) (g ¥ _
- [FGY)

9. Find the block form of 3(A + A~1) AT,

‘ )C5)

(AR S (30 (3Y)
(TR0 )

:
= (T 9)(: 9

[
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-2 1 2
A= 4 1 =2].
-6 -3 4

Clearly identify the matrices L and U.

5 N (|
LS.
-6 -3

/

10. Find the LU factorization of

/22 + )R, >Ry D Kay = =2
R:s 3R, =12 A Ly 7

Fea 0 2)
0 3 lj
0 -¢ =X
R f»)l2)_‘-¥f23 =) L?l —L
) ) Y 1 0 0© I/ 0 i
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