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1. Let 8 = {u;,us,u3} be a basis of R3. Let A be the 3 x 3 matrix such
that

[fA]g =

S O ot
S N O
N~ O

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

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

(b) [1pt] Write Aug as a linear combination of f.

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

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

(e) [1pt] Find the algebraic multiplicity and the geometric multiplicity of
A=2.
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2. It is known that

ORI R R R

0 1

(a) [Ipt] Let A = [—6 s

] . Find A".

(b) [2pt] Solve the recurrence relation a, o+ 5a,4+1+ 6a, = 0 with ay = 1
and a; = 1.

(c) [2pt] Solve the differential equation y” + 5y’ + 6y = 0, where y is a
function of t¢.
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3. [5pt] Diagonalize the following matrix

3 4 4
A=|4 3 4
—4 —4 -5

That is, find an invertible matrix () and a diagonal matrix D such that

Q-'AQ = D.
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4. 5pt] HEZEL : FE—RELRA ARG ABRERKGMAEANBHEE
— B JE M 8 4 A (eigenvalue) o
FACRBAMO R TR B8 o5 KRR RHA R AR E
X FAABRBMEFHF KT - B L EXIH G A » AR L fT3t
FAFAE o FH&E— B F > LF mFREG T F S EREY M efToF
JEAR AT 69 FLA o ARALT U A — LB EM A M EE (BTeEme
BB— R > BB GTeMRE S RETTHYE)  ALBNE
[ le L — B R B o XA ARS] > R RGF@me —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

01 00000O0O01
101000000
01 0100O0O0¢O0
001010O0O0¢O
000101O0O00O0
000010100
000001O0T1®O0
00000O0T1O01
100000010

Let
pa(r) = det(A — z1)

= s0(—2)? + 51 (=2)¥ 4+ -+ + 59
be the characteristic polynomial of A. Find s4(A).

[END]
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