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Instructions:
— Enter your Name and Student ID # before you start.
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— Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

— Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. Let 8 = {uy, uy, u3} be a basis of R3. Let A be the 3 x 3 matrix such

that
4 00
[falf=10 3 1
00 3
Here f4 : R3 — R? is the function defined by fa(v) = Av.

(a) [1pt] Write Au; as a linear combination of .

/A,[,(, = Zdt oot 04,
B ——

(b) [1pt] Write Aus as a linear combination of 3.

;4—%3: oUu ¥ Myt 3Us
—

(c) [1pt] Find the characteristic polynomial of A.

2
Pood = () (-4 (06)
/
i

(d) [1pt] Find the minimal polynomial of A.

2
my () = (K 4) (-3
——

(e) [1pt] Find the algebraic multiplicity and the geometric multiplicity of
A=3.
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2. It is known that 1 % 1 I > ,' 4 —
300 111 [o 1]f11 @ = >
04| |3 4 —-12 7] |3 4
(a) [1pt] Find A™.
Nt
AY): &p& "
|3 2 o
=13 AN RS
N ’ EN 4-3"+éé¢‘ g-3"r@)- &
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9 38 ?z Yo

(b) [2pt] Solve the recurrence relation a,42— Tami1+12a, = 0 with ag = 1

and a; = 1. an Ay 4 o
ale]e enfa]
[am—l& 0 4’\

A, = st enry/vf A“Z” = I TR

(c) [2pt] Solve the differential equation y" — 7y + 12 = 0, where y is a
function of ¢.

Jet ?:[;]  Then ;&;7:,4?

1
YR P@."y
>(a'3) = D (0'F)

o Mz G e
)&Z}-[Qc“]

G et
7Y = s oty of 7 &me]%

<
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3. Diagonalize the following matrix

-2 3 -3
A= |-3 4 -3|.
-3 3 -2

That is, find an invertible matrix ) and a diagonal matrix D such that
QTAQ = D.
L= |
,C, £ -2%42=<0 }
- 5 4 f}) ~) T
= T
5 oM’(d 4)+ oafr{} N Jd(,} i

= l+[ 4=
'S}:CM’A'; [+ ot -? ’3)¢~'2.

/4 = 3 -3 S 3
A 0] =y a)
<o | o |

3 2
=> }%Cx) > (AY F0CX ¥ 3(-X) -2,
3

= +3X -2 = ~('7(+})(')(—i)l‘
I’J: Pyev=o then o= 22 ), )
Leb A=-2. .
A—whjif?] o ke (AD) ][,H
33 v
Lot 9= (r 7
-3 3
e ¥ Al
../53 -3 0J- I
1 A -2
= &: ) O] D=< \
) [J 7
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4 [5pt] BB 1 3 E — B4R A RS B R B P LA B
— B 4E 1 69 45 A (eigenvalue) o
FHABBEORE TR EAATHFAXRZLARAALERE
Koo HAPRBA R BT S AKX M B A B o 73
EREAE o F&— 6] F o B BEH T F 09 S BBEEZE Do fTF
JEAR AT OB o ARET A A — LB AT (RAER
BB — R HRE T TR s RERTHE) AR
Tl L — LB KRB o B RXEARH » BRRYGYFDE —d@ o
(If Chinese is not your native language, you may use English or the
language that you prefer.)
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5. [extra 2pt] Let A be the 9 x 9 matrix

—
o
o
<
o

-0 O O OO O
O OO OO O D
OO OO OO e
OO OO - OO
OO O O OO
OO O, OO0 o
O O Fr O C o oo
O, O O O O oo
SR OO O T OO =

Let
pa(z) = det(A — z1)

= 80(—117)9 + 81(—33)8 + -+ Sg

be the characteristic polynomial of A. Find s4.

[END]
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