Name: _ SO/ U TIBNS Math 511  April 22, 2010

(Work will be graded on the basis of clarity as well as accuracy.)

(25) 1. Let A be a positive definite matrix and z1, ..., an orthogonal basis with respect to
which A is diagonal. Let C be nonsingular and define

B =CTAC.
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(a) Using any appropriate criterion, shovv that B is posmve definite.
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(b) Suppose we have z; = Cy; where C is from (a). Must the J} also be orthogonal?,
Linearly independent? Justlfy
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(c) Suppose that A is the matrix s bﬁ@,ﬁ;ﬁmﬂ’g ) ;
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(25)  2{{a) Show that the matrix
(54
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is positive definite (use any criterion that works for you).
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(b) Sketch the ellipse 522 + 8zy + 5y = 1 in the zy-plane. \ '
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(c) Write A = UAUT with U unitary and A diagonal (so show the matrices U and A).
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(d) Can we choose U to be triangulagin this sitation? Explain. 4
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(¢) Find the max and min of the Rayleigh quotients 27 Az /2" x.
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(20) 3. Let A the matrix

e 0, 9,
(a) Find the eigenvalues of A: ,«4* 1S A'eﬂ/fif‘ - So Lmdiuts ool J S

(b) From the information in (a) write down the possible Jordan form J that A might

have (arrange this so that the diagonal elements of J are nomncreasmg , :Z
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(c) Which of the p0551b1ht1es in (b) is the correct Jordan form, and explam g
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(d) Let 1, zo, 3 be the basis for which J has the form in (c). Is this guaranteed to be
orthogonal? Explain (you are not expected to produce this basis!).
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