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To be answered: on the test paper
. Duration: 110 minutes
Total points: 20 points + 2 extra points

Do not open this packet until instructed to do so.

Instructions:
- Enter your Name and Student ID # before you start.
- Using the calculator is not allowed (and not necessary) for this exam.

- 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 = {u;,uy,u3} be a basis of R3. Let A be the 3 x 3 matrix such
that

Here f4: R® — R3 is the function defined by fa(v) = Av.

(a) [1pt] Write Au; as a linear combination of 3.

Auwi = B oy +ous,
, Eu v oL

(b) [Ipt] Write Aug as a linear combination of .

Abg: Ouit ULt W3,

o

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

Py 0)== (=5 (A=) (%)
s
—_—

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

Moo= S (4-2)

-

(e) [1pt] Find the algebraic multiplicity and the geometric multiplicity of

A=2.
o) =2
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2. Tt is known that , P ‘
is known that — , / . 4 y By ,, )
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(a) [1pt] Find A™ N 32 -l_(-iit(:
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(b) [2pt] Solve the recurrence relation a2+ 5an41 +6a, = 0 with ag = 1

and a; = 1. 2 ’
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(c) [2pt] Solve the differential equation y” + 5y + 6 = 0, where y is a
function of ¢.
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3. Diagonalize the following matrix
3 4 4
A=14 3 4.
—4 —4 =5
That is, find an invertible matrix ) and a diagonal matrix D such that
Q1AQ = D.
=
¢ - Pr(f)e 335 =]

S at(3d) e () s (D L)l

3= det (h) =2
2 4 b 2 4 4 o 7 ¢
4 > SL) ~ | =0 | | I Ao
-4 5 ~y-¢ -5 o 5
= ﬁm#%

P +1ex 05 (20 2
= R KK = () )T
I pooso , tew ge3 o9

= 0 ¢ -
S ,451:(4 0 Z/ o ker (A=3T) =40 [»/]
!
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Let 9= 4 I
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4 [pt] BN ¢ G — 4R @ NS BRI P AA B
— B 4E 12 69 H4E (eigenvalue) ©
FHARBEOEERR > EAATHFAIANRAAALLRE
Ao FHAB MR GE B S A M B R SBT3
ERBAL o 8 — ] T o 3w AR T b ) S AR BB Ay do fT oS
JEAR T o RETIGRA— L EEHS A MEET (BEER
BB EE S FRATITRE ~ REFERYE) s ALENE
Tl b — LB R o e XNAA RS > RRALGF@E —@ 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

010000001
101000000
010100000
001010000
000101000
000010100
000001010
000000101
100000010

Let
pa(z) = det(A —z1)

= so(—z)? + s1(—2)8 + - + 59

be the characteristic polynomial of A. Find s4.
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[END]
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