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MATII 54 FINAL EXAM
SUMMER. 2011 - SECTION 5 - ALEX KRUCKMAN

Please put away everything excepl scralch paper and pencils / pens.,

You have 110 minutes Lo complete this exam, which cnds at 2pm sharp.

Write your answers, including complete justifications, in the spaces provided below.

Il you linish early or have a question, please make your way to the front of the roOL,
taking care nol Lo disturb the other test takers!

(1} (7 points) Tet T be the linear transformation given by L{y) — 38" + 11ty — 3y, You may
use the Incts that L (¢') = —Bt~L, L {f-:i] =0, and Lt~ 0
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{d} Snlve the itial value problem ————
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{ez} What is the Largest interval on which this solution is guaranteed to be unigue?
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{2) (6 polnts) An n x n matrix I7 s called orthogonal i its columns form an orthonormal
set. An nox n malrix A 5 called orthogonally diagonalizable i 0 can be writlen as
A=UDU™Y where D is a disgonal matrix and U s ang orthopomal matrix,

(a) Tf I/ is orthogonal, show that FTIT — 7.

TF U=l @), 008t
onal Uz'fif f"fiirazﬁ'z sice fhe calumns e
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b} IF A is orthogonally diagonalizable, show that A is symmetric, that i, AT — A,
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(3) (12 points) For cach of the olowing, give an example or explain why no such example
EXTHTA.

[a} A 2% 5 matrix in reduced echelon form.

EOC?{Z‘JC?)
o O0o9

(L) A3 3 matrix A with Nul{A) — B3,
00D _ -
(@ % @) This B e orly exomple.
D)

(C) A3 =3 matrix A with rank{A) 1.
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(f) A matrix wilh real eatrics which is not disgonalizable over the complex. numbers.
A= O f) OB iﬁ«m/ﬂg@muﬂm, but
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(4) (B points) Find the general solutions Lo the following dilferemtial g il ioms:
2] " -2 15y =

Ao U xZ-Qx =15 = (x ‘5)6(*3).
-3+

jyzce e

(b} ™ + 16y" + 64y =10

4
I gl K& eloR b = X +B).
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e (3 1) (8 ) 5= )e(8)ei(3) + a2 B

(3} (4 puints) Write dewn the form of the nndetermined oetficicols poess vou would nse to 11
solve these differential cquations. Please do not solve (e, =in R <23 ')
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(6) (7 poimts) Cowsider Lhe uLlLrug,[i AT — b, where: fVUjE
n 2
.d—( ) - ( A= r::aa;l ég)
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(b} Iind an orthogonal basts J'ur "‘-lul{ A).

/Vw’/%)ff;ma 2{: )5 feom fow redocton above
ggfg 5{ 3 o bogts or NeA/A), whi ki3 du#mmg
ﬂhﬁm’ﬁﬂ”ﬁl C:,mﬁi’lw Iﬂ:ﬁﬁ

[f} Compute proje,, ": A E
.(.: B
_'_._-fi‘c = Q‘E;'r_c:l_"' -
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2)
{ {d} Find a least squares solution & Lo the system AT — b, and compute the least squares
errar (the distance between A and B).
Gk e npnicaint: i)
ASHR,E) = |55 Il = |5/ = Prdiar :@
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(T) (G poinls) Fiud the general solution to the following svstem of linear dilferential equations:
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