Math 2605, Third Exam, 22 Apr 2010, 3pm, NAME:

Neither cheatsheets nor calculators are allowed.

1. (20 points) Establish a Schur decomposition A = QT QT with an upper-triangular T
and orthogonal @) for
1 -1
A= (1 . ) .

0- 1) 7= awas= oLl
S AN SR

2. Find a vector w in C? that is orthogonal to u = (7 + 64,6)7.

\\;J\;: e()|7,g;)_‘_

Find a 2 x 2 unitary matrix whose first column is a real multiple of w.

W=l = N zezlras = 10

-
U= W 6 -
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3. (20 points) Find the good Householder reflection M mapping x = (3,4)7 onto a
multiple of e;.

=S, g =B
— _ ?_—L —’\I& — _\ EL]
R S L N s U

St | 4(—2
uuw = =

S __?_.\ .
e S -
M= T2 = ;<l,c, g]'ﬂg 2l s[-43

4. (20 points) (1) Prove that an eigenvector of A is an eigenvector of A — al for any
number a.

| e A’j:/‘fj Tl Q&—&I)@: ATI_D_ 61(7
4 - 4
— /A\l"‘*\’: (/\"'a\>\l

ﬂs;\g Ay llr\e\“’ Q 1g G 'C’\le,c,d’o"’ 6_( A_aT
with a-value M-

(2) One way to speedup the QR iteration algorithm for finding an eigenvector of A is
to consider B = (A — al)~! where a is a rough approximation for an eigenvalue p of A.

o [f v is an eigenvector of A corresponding to u, what does A equal in Bv = \v?

A\ = _L
/V\"@\

e Explain why a speedup is expected.

/r\"cserwz,e, '\g a.‘gc’&)’&’\—o/u‘
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5. (20 points) Given the Schur decomposition A = UTUT, what is e in terms of e'?

T
JLA: e W,

Suppose in the above decomposition

RN ]

Find the exponential e4. &
t/\—p t . & N ZLL'Q—'B
0 = CO Q?> ' w s e = = -
RS
—= e —<%
A N = | oy L L-e T - B e’ €-€
e = Ue |- o & | —|o &

k./\/\_ 2.(5 e%,'z_e_
5 3
2¢ Ze/é—‘ZQ] Le <=
O Ze

6. (extra credit, use the back of the page if necessary) Let matrix

1 1000
01100
A=1 00110
00011
00001
What is A%? A"? (Hint: A=1+U)
P
O\To? n Too oo 9 LA<|
—10po 'O —[o0e\? - =. ..
U\ 6 o0l 0 /u 0o ) 07 /U\ T )
3 Vool o vooo?
\)2()000 S 00909 —
A ‘ N
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