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1. Let A be a 2 X 2 matrix with eigenvalues 1 and 2, and B a 2 x 2 matrix with eigenvalues 0
and -7. Compute the eigenvalues of the following matrices, or prove that you don’t have enough
information.

(a) AB
/(/a‘f‘ C’/k)s}"\ l'\'ﬁ‘? e

[+ g = [‘7 aj Ren A B hss €—=ls - ¥,
o o /7

[c0] %3 ﬁ-;/n-«zm‘mrﬂ; £y,

(b) AT {,

(4t L=( ¢ —ﬁ

(d) A+B st €/\o-‘)‘\ :‘r\#u. Sone €gs~mpl S (4)

@a =l & Jd=Y

) L+a [t1=d & (td = 3
( A5z AR, 7 (BocA )R K 2 =(A« ) F )
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is not an inner product on R2.

([L e~ is Mt A 13 siagale
<[ ] [4]> = al] All]= 56 =0
Rut MNe laner //;/mL 7]) L noagers Ve br s et
le ©,

2. Let A= { } . Show that the product (Z,¥7) = (AZ) - (Ay) (where - is the usual dot product)

3. (a) Give an example of a vector space V and a linear transformation T : V' — V that is one-one
but not onto.

[/: f(a‘lqd,qil---) /Q,'El/aj 2ol bt Se7qe4ée_5

Tloyt)= (3,690, )

(ﬁ‘% «e 0726/ LAl @ s »

(b) Give an example of a vector space W and a linear transformation S : W — W that is onto
but not one-to-one.

Seme. V.
$laa,,--) = (m,a;/ ,,,)

[ﬁ&\z__ are oTPae— C/'SWKSJ



4. Find the area of the parallelogram with vertices [ é ], [ 2 }, [ 15 ], and [ g }

2 L]
47’ Aeas [du[a ol
J,U 2= R-1: (5
(-]

Ko A/e«*-/g(d s, / 3-18)= 1)

5. Let A be a complex n X n dlagonahzable matrix. Show that A has a cube root. (That is, show
that there exists a complex n x n matrix B such that B® = A)

A=SDS whee D= ]

(/;V@’( f"'\((‘-\c Naaler /Kj af /(-:;-{- oe. e /mf(. For e=cl,

;/ ((1‘/“ éeécu&/a}!’(@/( [ ie. /{ ({)
%&fﬂ?[‘°7%/w 3 sl

fsmsf= S s s sper= A

Sa g/mg" /S & CwSe /-nf{g /4.




-3 6 -1 1 -7
6. Let A = l: 1 -2 2 3 —1 |. Because it’s nice to be nice, I inform you that the reduced
2 —4 5 8 —4

1 =2 0 =1 3
echelon form of Ais | O 01 2 =2 )
0O 00 0 O

(a) Find a basis for Im A.

Ne_ /,vo(- (0(‘\""‘%% el A ae tu (37 a re "ﬁu’w/ So A
/gf g 3/4 ol amns g 4 foer o Luscs g Tie (cD/"-M spser L

A/ bk s T same &5 (m A

il
24, L3

(b) Find a basis for Ker A.
go(ns‘ ﬂé /4)?:0 5“63% X, ”01)(3_ ")(._(-tg)(j =0
X% ‘h)ﬁ, —d Xs = o

/

Or ?ﬂ,:— dyy ¥y —3Xs
= —dyy tdxg

o)x*-(-x,v 3 x¢ -03
Jx.”—J-KS /o r)Q_{ *XS 4
A
A

o 5[ :

<S/S - o '_d J

o ( o

o, c

So S‘Jn.s Cne % Fe. ‘4)”"‘

©
N
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7. As usual, let M, be the space of n X n matrices. Define a transformation T : M, xn — Muxn
by T(A) = trace(A).

(a) Show that T is linear.
'ff«c( A AB) = 5"'\10{(4)0‘—(6\6‘!%% /4"'4/2
— (S....\ % o(fcj @~fves <4) (..._ ,,6 oAty eates 14/3)

— J{"/S(.n %d,ﬁ.(\hkj g’ff-)'fé '[Sﬁnrgo@)\ Cataes ={ R)

= G- tece (F) + L+ pace (B)

(b) What is the dimension of ket T? [ = Wlaya — 2R
We L/tov tk  Atm /(o;\T)’fafim(‘érfT)"din /anm]_ _
&
/[— ISO/"‘??; so [».T“ ”{ i dc—\((-ﬂ—r) 4—-/{ Arn MA\(-') B '

g,, %’ | + olém a"&r'r): '71.

Aiw (ber T) = 1 = (

(c) Find a basis for ker T in the case n = 2.

We raed aﬁ (=3 fin ind. mafaies N 'lQGcc. F oo

oo {PAE L




8. Do one of the following problems. Make sure that I can tell which one you’re doing.

(a) Determine whether the following statement is true or false. If it’s true, prove it; if it’s false,
give a counterexample.

STATEMENT: Let T be a linear transformation. If the set {T'(9}),...,T(V,)} is linearly
independent, then so is the set {7y, ...,7,}.

(b) Let T : R® — R™ be a linear transformation. Show that there exists a unique m x n matrix
My such that T'(Z) = MrZ for all ¥ € R™

(c) Let A be an m x n matrix. Show that ker A = ker AT A.
s = - .
@‘) Trve . S‘( C o t---tCata SO, T Gy ey,
CoTlR)+- CaTla) =3 . Sme m TLA)s cre linesty e,

C/:CJ:--_:C-"i:O'
/Q - / /—- )‘/ ae e §7(an-‘—-./ éw:r'
b) Tele ez [ 1) - T(2)|, e S i
/ (

Ve brs P /24\ % MTa = T/c‘;) '& /4 /./ ad W«/— /x e 0—7
MC\L"“X Wik /fb/cféf . S c:? g €R” ce~ e Y SN 74’"-—».
% e é; . '% %7';:7\(;)/ 47 [raec 6,‘

@"J )Té bee ATA &2 ATAY = o
E AT(AR) = O

@Aszé[z’“ A)A(éff AT) Stace /'-\/4 g A,/{Ta/( C)/ﬂﬂvjo,\/

Cdmﬂ(c Ay, Peir (NP ceBun 1t &)

-
e o s s
C e A

é;-':") ()J(‘é él’r 4
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9. Find the equation y = mx + b of the line that best fits the data pomts (1,2), (2,1), (3,1), and

(4,-1).
ole  m-lth = : .
myib =1 2 :
m3+bh 71 or |3 |
m-Y -fg =~ ) Y A .
A x = ¢

Qe ((ﬂ\"s?aves ol §F sbsfes ATAZT=ATE o

J
3 21 *"f (¢ 3H[]
[ffzq][/ [ il
30 Io ]
[la Y
ﬂ"‘/ (2 Auce 2@ (o, ] ‘ l/ [ yg ‘ %o
/0. y 3 Jo b{ ( 3 O 01/3 I! ,

- | © \( “4/{0 Sp V\'( "‘[ 0 L - 3 & Ae /”\(

O o 3 §
. /53:\4%0)(*3

(EXTRA CREDIT) An n x n matrix A is called skew-symmetric if AT = —A. Show that all the
eigenvalues of a skew-symmetric matrix are pure imaginary. (That is, if a + bi is an eigenvalue,
then a = 0.) :

7 4; -’(X (}?f({ mey Le (amp/ﬁg)/x‘#g/)
g

><r

R &K Ax>"<x4x>=z\<
A-(S"/ 452/’4)?> = KT@’?)': X /T)-? = ATA /?"\cc. ('A_/&Q/)

——"T(A’T) (S,n.f A’ i shea - S‘Y-—n—v/(*ﬂej

e lR K2
= ~TATE = — %xyﬁ)‘(‘ = ""//(X A /

— il i
—~A <5, B>, S >'<°='¥‘o, <K, K2 %0, So




