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L. {1 point) Let A = [i _11] (2% | AT)" = 24 then the sum of the entriss on the dingonal of X is
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3. (L point) Calenlate |he determinant
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5. (1 point] The eipenvalues of the mamix A= |1 2 1 | are
1 0 3
@;11 and 2
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fi. {1 puinl) The general solution of the system of hnear differential equations

=n 1 &
fz =4 2fq

is of the form below, where o, ¢ E are arbitrary,

5 2 4 H = -
e ce_"*|: ”1:| + de* ‘:;] = &u, .,:. E ; f_'*rh“a - J"'L A-}L] = C_‘*—'-".‘:—N?—‘!— b =

B. co— 1] L [ 1 ] = an=—0 = {,}_4.___’;\'{ =1

L"l -1 i s LS R | “{
e _-—Iil-_ | dete _E:._ 1 f;%u. b .['-r” A= AT, A = 1_,4 - .I\J -~ \U Y
G 3 : 1 : 2 :1: PO 1 wf] e s EERRAV TG Fes A=-3
Do | des= .
: __,i _J_ - R [ 5 — 1 —1 o=\
i T [F5 7] ol i N Ve L i - = I -
I co—3* -_,11 s 1 - — Sl N ie hey Ll:‘l r, pa I‘ - I|' e 'u. J ||__L'J .
- = = K 1 1 - Y a
F. ;o3 —2] L e (1] © A ""‘jz. 2 ;L ‘ E L 0 R gy el 1;') Thob e 323
’ =258 : | 2]

. ! "
Al Ftae P L g e g L ‘L q-[’ll T J\ﬂ"“

HLj G\.N-_‘Eu';.! rT‘J




Final Expm Mot 1341 [July LT, 2006} FPuge &

7. (1 point) Let A be a o« n-matrix, Which of the following condirions ars equivalent Lo the statement
“AX — D iz solvable for svery B ¢ 2™
(1) AX =0 is wniguely solvable, T
(1] A = 0is an eigenvalue of 4. T=lie
(1) The linear transformalion 47 B® — E", given by T(X)— AX, has a non-zero sernsl ol

(1) The columns of 4 span ", e
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4. (1 point) Let ¥ be s S-dimensicual vector space. Which of the following stalcments are srne’
(1) Any set of 4 vectors 3 linesrly independent.
{ii) Dwvery =et of 6 vectors containg a hasis of V. '+
(ili} Every Lnearly independent set of 3 vectors i3 a basis of ¥,
{iv] LU 15 o subspace of V' of dimension 5 then 7 =1,

A, All of them. (1 _fj,ﬂ 0

B. {ii), (iii) and [iv). ;
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9. (1 point) Which of the [ollovwing are bases of EY?
(1) {1 3 -5 4J,/0 1 12 =2],[7 1 1 —3]}
2) {1 2 3 -4].[0 2 =3 17[,[0 0 -1 &],[0 O O 6]}
(3 4[=1 2 —# 4].[ 1 2 -3 4], 0 2 5 —8],[-3 4 % L}
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10. (1 point) Find the standard matrix of the linsar lransformation T - 3 = B defined by
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11. For any real mimber o consider the linsar system

@wo o—  day
u T
x b 2az

Il
A = e

(2} (1 pnints) Determine the rank of the coefficient malrixz € and the renk of the angmented matrix 4 of
thig lirear systean.

(1) {4 peinrs) Find the conditions on e, so that the system has
(i1 inlinilely many solutions,

(i1} & wnigue solution, and
(i11) mo solition.

In case (1) writs done all solutions.
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2. (7 painls) The characteristic polynomial of the matrix

a

1

A=|1
1

el o

1
2

is #(x — 1)%. (You do not nead to show this.)

(#) (1 poinl] Find all clgenvalues of A

(k) (4 points) For each cigenvalue of A find a basis of the corresponding eigenspace.

{¢] (2 points) Decide i A i disgonalizable or not. If yes, give an invertibls malrix £ and a diagonzl matrix
D such that P AP = D, Justify your anawer,
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13. (7 points) For the matrix
1 -1 2 7
A— |2 -2 & 16
3 3 4 23
[l
{a) (2 points) the reduced row echelon form,
i [1 pein) A basis of the row space,
{e:) (1 poinl) a basis of the column space,
{1) (2 poinls) a basis of the nudl space, .
(el {1 point) the dimension of col (A, the orchoponal complement of the column space of A,
= . W Vo=l AN (v =1 9 2 7
L] sy 2
. A - (4} o ] - s o o b - — l e 0] \ e __{,?
P9 2 u D D 0w D Le o o o |
- L
e A Bewhy o wme DAY I B e e
v s €

. Ll 1 i .
Con A bmalr st wlik) U gt oy, St Cilecvemt Gveseocdee ¢ A
(¢

-

\ . "'3_ o EGL_.__-.--.._“_ i o C,_!‘.l\.{ s .‘L E
Jﬁu L&,L‘ IETEErE " 1.!\,11"»- ‘tc'r"'b'ﬂ"s.k ' o IL ! =t . )
o\ + r
AEAN
3=y -1

{I a I:l ’;\A_L 1.-1.1-1_LL -*-;Tn. ara {_ﬂu-d\r-. 1\"'1 '-Tl\' "J.'r"'-J- L ."'"‘-'N‘-'.» 1"-';' _"-1'-.& }“""""' a'-:j ‘{r'-‘-‘-m

e ; e e e
Su‘nfi-'!‘-'tr\«_. 'n.l..-ﬂl-' e I—'ﬂ-t‘";.‘{‘ ] ’..-‘.L\l' RN ;"" " H a8 S _{_‘Aj L Tl .i\.‘;{_.-_._".-l s

" *, T A
i ¥, = . ey = D <, | A ]
i\ B+ =10 - . 1 . AR \ v |2 —
. , i 7 — T -
}{'_..J.--Lf._.r = 1 g | - -,\J

[ ". _|| )
= _;_ \ :I.':‘ —‘lj L -t ‘IH f:'.- | \ E " 'It E I;I‘Z m_l: Iﬂ: -L .M"L._Ill . |!'.__ L—.-Lgxl'u (ﬂ 'H_'\-l.._u (A_‘_ y I: i
L W |. [ =

S lé] . HJ }
0 -\

(N 'Sotdl @AY £ R T, 2 . Sul Ly

Sl GEOTANY _ oo B aPliye ZoD = \



Final Exar Mat 1241 {July 17, 2006) Fage 10
14, (&) (3 points) Are{p. = 1-xz,p =2+ By =- T+ 35— 22} lineacly independent in Py? L ne,
provide a nontrivial linear combination of pr, pa, pa thal vanishes.
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(c) (3 points) Show that IF = {f = F[0,1] : [{1) = 0} is a subspace of Fl0,1].
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15. (a) (3 points) Find an orthogonal hasia of the subspace of BY gpanned by the vectors Xy =1 1 1 1),

Xe=[2 4 5 1lland X3=[ O
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16. (4 bonus points) Let T ¢ 7 — W be a lncar transformation. lel {biveo o bet be a basis of kel

and lot {T0dy), ..., Tld,)} be a basis of im0, where dy,.. ., d, are suilable vectors in V. Show ihat I =
[0, bedy, o de )i o hasis of V) and conclude that dim ¥V = dim(ker 2"} + dim{im T).
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