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Test 3 Name: lﬁ 2
Dusty Wilson &, v
Mathyzz 0 X -?- 1 2 / A mathematical theory is not to be considered complete

until you have made it so clear that you can explain it to

M@-&'j — 1 3 ﬁ % the first man whom you meet on the street.

David Hilbert
1862 — 1943 (Prussian mathematician)

No work = no credit
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1.) (1 pt) Based upon your experience this quarter and the quote by Hiibert (above), how
complete do you find linear algebra? Answer using complete English sentences.
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- 2.) (5 pts) An (n X n) matrix A has an eigenvalue A =0 with alfebrat multzphcﬁy three. What 1s
A1, therank of 47
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3.) (5 pts) Wiuist the (n x ») matrix 4 be invertible for a non -zero eigenvalue to exist¥ Hso;prove
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' Note to Tran and Hoa: The zero vector given lives in R” .
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4.) (5 pts) Bo all (n x n) non-zero matrix 4 have a non-zero eigenvalue? Hsorpreve-it—Ifnot
{\_ provide a-countersxample. ATy @25
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5.) (5 pts) Suppose a transformation matrix is used to skew the image on the left into the image
on the right. Clearly sketch the eigenvector(s) on both.
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6.) (5 pts) Find the eigenspace corresponding to one eigenvalue of the matrix

Selve. Q= !A'QI{ 3 -1 -1
-2 -1 -1 A={-12 0 5
-2 = he ( 4 -2 -1

$ -2 -1-A
-1 hY \
)
5 + K

Y ~f-

-2 -~
ffmb

b} S

a0 g
L"Uw;\B\ \Afr)
-2 1=

| g - o p<s.
- u__;\\)i?u- w.ﬂal L QU2 122 m20y (29 rqn) 10F

:32+331+3@mq1¢_g3 oD gt -24 -4

= - + LH e - AL rre§ < [A-2T] o]y

- H{ﬂ 2oy BT ixlxealaos 17, aemy

= = (27-10(2-2) Eam = ExlXz ales -y Taei]
5 Az L or 2T XL E%=“)*EX§X‘—‘-.QL’_VL 1 l]T,mceﬂZ_'S

*‘ 27
7 (/&
A
7.) (5 pts) Complete this (2x2) matrix 4 (depending on &) so that its cigenvalues are A =x1.
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8.) (% pts) Find all eigenvalues and eigenvectors for the matrix 8 :{ { 3} given that x = L l}

is an eigenvector. Do not calculate the characteristic polynomial.
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9.) @ pts) Prove thatif 4 is an (nxn) matrix with eigenvalue A, then A* is an eigenvalue for
A" fork=2,3,4, ...
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