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QUESTION 1. (16 points)

(1) Let A be a 3 x 3 matrix such that C4 (o) = (o — 2)(« — 3)%, Given E; = span{(2,2,2),(-2,2,2)}, and

300
Ej = span{(~2,-2,2)}. Then, we know there is an invertible matrix Q such that Q'AQ =10 2 0.
00 3
One of the following is a possibility for Q.
2 2 2 12 -2 =2 2 -2 -2 2 2 2
@|-2 2 2 2—22 @2 2 -2 @ |-2 2 2
-2 =2 2 2 2 2 2 2 2 -2 2 2
(i) Let D = { ot zé’b a4 *I;Zb} la,be R}. Then D is a subspace of R2*2, A basis for D is
— g

(| R R e (A M

(iii) LetT : R> — P;bealinear transformation such that T(a, b, ¢) = (a—b+2c)z?+(2a—2b+4c)z+(~a+b—2c).
Then a basis for Range(T) is

@{(1,0,0)} ®{?} ({1} {x2+2m—1}

(iv) Let T : R**? — Rj; be a linear transformation such that T ([a Z:l ) =(a—b—c¢, 0, d)). Then a basis for

c

Z(T) is
1 1 1 0 11 0 0 1 1 1 1
Olb o b ot ff oL off i} wffi 3]
» (v) Let A = g _41}.It is clear that 2, 4 are the eigenvalues of A. Then E, =

@span{(0,-4)}  ®{0,0}  (@)pan{(20)} (@ span{(0,1)}

. Then

4
(vi) Let A= |0
0

o O B
~N W A

(a) A~ existsx  (b) Rank(A) =3 x @A is diagnolizable (d) the rows of A are independent x
(vii) One of the following is a subspace of P,

@{(a+2)z +az+alaec R} (b){a®+az+b|abe R} @{az2+(a+b)m+6b|a,be R}
(d) {az* + 3bz® +2a +2b| a,b € R}
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(viii) GivenT": R*> — R? such that T'(a, b) = [ 21 _ll} [ﬂ and L : R* - R? such that L(a, b) = [(1) —IIJ [GJ.
Then (T o L)™' exists. The standard matrix presentation of (ToL)) is

2 -3 =2 2 3 12
b
@3 o] o] i
QUESTION 2. Let T : R?*? — Py be an R-homomorphism (i.e., Linear Transformation) such that T ([a Z} ) =
c

(a = c—d)a? + (b - 4d)z + (=b + 4d)

(i) (5 points) Find all matrices in R2*2 such that T [a }) 422 + 7z — 7
c

LR R L(o,b,¢;d) = (a-cd, b-%d,-bt4d)

L(d Lo -1 =]y 10 - -~
M=ly 0 o] oo o -l [RebRo T o
Lg_loq 0 -1 O y |- 00 0 ¢

R(ad‘-
0-c-d =% — =Yt
b-4d =7 9 b7+
C,deR
Solwkion seb i L ((Hrewd, T+, ¢ J\ CJM‘K))

% )
bt 7%] C,Jﬁﬁ

ga\\;\‘rio;\ 3\\‘ (n |

chie K for im)\{ptm\wu k

(1) (S points) Find a basis for Z(T).
| 0 1 O -R‘+QL_.,Q,[! 0 | O

e rd d
[ : } Cde l%§
C
d}'r\(Z(T)): Mo o fitg bty = 2

2(1) - Ei‘\/ 2} . J\Yz L: C,MH bosh for 20): \[I O] [g m
AT I

2(T7) =
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QUESTION 3. (10 points) Let A = [i
1

If A is diagnolizable, then find a diagonal

0
3
0
0

o O O

|

atrix D and an 1nvert1ble matrix @ such that Q~'AQ = D (Do not

W

0
0
3
0
m

find Q).
CM:wzooo (-2) (ot 3)
A -l =30 0 w =1 (repshd o)
-l 0 =0 oz (rtpoked } Hing
10 0 =3 P )
o L
S 0 o olo O 0 000
B B R 1= Kt R B ol g L R b
0 VR B T = =
;IOO'|O 1L—O|O"\O;\f o 01! -9
O o O ) Read !
bt 0 o o] g-d  dek W E - 9,4} de F)
kar|S 4 9 TG b-d »
ftablo o T 4l0) c-4 B s
@ @ B0 (10 0 0|0) RdY K _1n. o
E%: 4 0 00]0 w* 0 0 0 09 g=0 E?'((O/BIC/J)/AIC/JC’l
-1 0 OD|Q|RmRp9e [0 O OO0 O beden
2l O O DloJRergoty |0 O O 90 &Qm

/

)

B gB(O,lfo,oﬁ tc (0,0,1,0)1dl0,0,0, )] b,¢,deR % = Spne [

0/‘,010)/(0101 ,9), (00,9,
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QUESTION 4. (i) (5 points) Convince me that D = { [a b} | a+d=0 and b—c= 0} is a subspace

c d
of R?*2, Then find a basis for D.

o=-d ol h=C cheK for indiptadmect

0-([2 §]]caeH Sooi)

Th potds Bq  ipeedigl, 6o
0-([2 oot T e niera e
-5 (23], [5 ]

O H QA Suks‘w\ce bt(uw\s\ I"’ Can

bt w0 gpan

(ii) (5 points) Let D = {f(z) € Py | f(1) = f(—1) = 0}. Convince me that D is a subspace of P;. Find a basis

for D.
/
AONRO 0, 4062

F ron iy condibiop )

[ = {-O\QO { ~G°x" +0X +Go}01/goeﬂ(3

D;SPc\mg—xq-}X/ ~K\H3 So iF 15 o Subgpact

Bas 1) fa( h = {\x’+)<, ~X‘+l{




