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4 21
L. (44+3+3 pts.)  Suppose that A = 1 is an eigenvalue of the matrix A = [ 0 -1 0 } .
21

m —

(2) Find m and determine the characteristic polynomial p(A) = det(Al — A) of A.
As X=1 1 an value of A det(T_A)=0
3 -2~
O 2 0 /:0 > TN =0
-m 2 0
/F(/\) = a@f()f«A)

A4 -2 -~
=10 Ml o = (M) (A=) (A-4)

O 2 Al

(b) Find the eigenspace corresponding to A = 1.

We need + find the yo&t?&-rksface of the 5’&4?‘?”1 (I»—A)X:: ]
- i1, ,_l,ﬁ .2 P
T-A={7 2 1B TES 3 1p--20] 5 3
0 2 0lgTiw |01 0 "o 1 oo
O o0 O

O 2 O 2 0

het 15= (tek). Xi=—Fk. Ko =0
SO, the egenspace s { (-4t 0 o] teR S

() Usig > obtadbe i (a) find a1 ipenvabice o ehe mateis B = A - 31
The characlerstic /wg nemicd o § 5 =A-3T T
Py = det (AT —B)
= det (AT - (A-31))
= det ((Ae3)T —4)
=p(a43) O ) (Akz) (A=)
‘50/ B faa thee &’J@”‘/J‘“é : 3::‘*4/ Ap=-2 Ay=1.
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2. (2+2+3+43 pts.) Let T: R?* — R3 be the linear transformation

T(z,y.2) = (x +y+ 2220+ 3y + 32, —x — 2y — z).

(a) Find the standard matrix for 7.

| 2]
[T] :{T(e:) T(&,) T(es)} —l2 3 3
-1 -2 -l

(b) Is w = (3,4, —1) in the range of T'? Justify your answer.

[ 1 21X 3
® 5 3 3 {9 :[4] has a sobation <> we ran(T)
-1 =2 -] LZ] =

12 31RReZR[T | 2! 3] okt [1 1 213 Fromthe lasgt matrix
As 23314 |—>[071 ~1;-2|=— |01 ~1 2|  welnow that () has
-1*24{‘! KB“’R#‘?:O,/ 1',‘2 O 0 0}0

J’t"&d’ﬁ‘nj/ S0 & GW([

(c) Is T onto? Justify your'answer.
As T'Bmoferafor Lad T s onto < T TIs one-ts —one
by (d), we conclude that T |s NOoT” onto.

(d) Show that T is not one-to-one. ,
T 15 o -t —one <> ’(Q’{T):{@}
As det (1)) =V 2| 13 3 __{23 | "zz,:
([TD 2 3 3|7 |y - - =l +2 -1 -2 0
-2 -l
Pl 2]Tx 0 |

2 3 3 g1 — 1o “%dd noanrfw?/ Médﬁm«f.
-1 -2 -1 ]|L3 0

JO/ KBF(T)#{@} ) ‘x‘,’(;c(; T 15 not one—to —one .
3

-
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3. (6+4 pts.)

(a) Let T : R? — R? be the operator for which T(1.1) = (3, 2) and T(0, —1) = (1, 1). Find the
standard matrix for T, and then use it to find T(2. 1).

TE)=T|(1, D +©0-0] =T, )+T(0-)=(2) +,N=53
T€)=T|~@-0] ==T(. = (1 -1

30, [T]:~T(€,) Tle)] = |4 _;]
A =15 .

T =" “'} [Z :rq
3L T s

o wike T(2,1) = (7 5)

(b) Let T : R* — R? be the operator defined hy
T(x,y)={(z—y, r+4y).

Find T~'(x, ).

The standard matcix <or T Ts [T]= [ ‘ :J
_ .. T4 4 L
The inverse of RIRE f{ }:[55 :ﬂ

s, |
Tooy) = (bxeky —bxedu)
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Let uy = (1.2,1), up = (=2, =1, -2) and uy = (4,9.5) be vectors in R3.

4. (5+5 pts.)
(a) Show that B = {u;.uy, u3} is a basis for R®. (Hint: Use determinants)

4 |1 =2 g sp-ak |1 —2 4
S5 12 71 9 | == ¢ 3 —— | *¥3%| =530
I -2 &5 | £3>R-R 0 0 | g

%/1{2, 113 DCOTH”LCL baSI\S jE(TT fR:S.

(b) Express the vector w = (1,1,4) as a linear combination up, Us, uy?

Léf W= XU +YU +£’u3 - 50

A A
L =1 9114 =1
Ll -2 5z 4]
(| -2 4 ‘ -
= 4; " R=k2R |1 =2 401 psipfl =2 4 a
g 03 o L
2 54 ] SRR ‘ -
- : 0 0 |,3] 00 | 13 ]
b2 4 ; ARRAR [1 -2 0 I TRoReR[] o o 1t
OIO'{“/g — |0 | o =Y 70102‘_2
oo | 3 00 | | 3 001 |3
4 ' B
50/ X:’"BL / ’y::—-ét/ Z‘:S/ and s
I - o ,
== -ty +31
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5.3+344pts) LetA=| = Pl andtetx, = 2 ). xo=(3
A +4 pts.) etA=) , olandletXy={ ) Xo= 9

) Show that X, X, are eigenvectors of A and find the corresponding eigenvalues.

74)(: [ d '2] [2} :[{J ==X JO X 15 an &jwved‘dr a‘md the
t 7L . dis grjenvalue A =
comeipndss) )ondee i =

Ax [7 IZ J [J =% . S0 XS Sdlf@&ﬂ{%«)&nved@” a,ngl
the WJ/WJ _gy/awafue A, =

(E ) Determine whether A is diagonalizable. If so, find a matrix P that diagonalizes the matrix

fmCe 74 has z dfﬂLmd” &ymvwﬁaffs ) — & /\Z:I / 74 s
g{,{jmﬂ,&z@b

2 3 s [2 -3
Toake P= [X, Xz :{ J /@ndP»L Z}

?AF*" ~—~IO | ¢

(¢) Using (b) to Compute A 010
) 2010

39 (b)
20[0 — 0
4 (? 4]
[1 0 200 _~‘
|

=Plo 7
(B}
[w P _pIF-L

0



