Doctoral Qualitying Examination

Spring 2001

Linear Algebra & Analysis

Name;

1D#

Solve any three problems for a full credit. Indicate below EXACTLY which three problems you
have attempted by circling the appropriate numbers: . Hand in all questions sheets.

1 2 3 4

Time 3-4 PM
Date: January 24, 2001
Place: SB Union Rm 231
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. Lot U bhe s sguare matyis with real entries Recadt thar A7 denotes thie transpose of 4 thae
' skew-syvmmetric if 17 = 1 that 1 x orthogonal if 47 47" {equivalently: 474 = [
anet that for a veal parameter (o eapit A s delined as the (alwayvs convergent) power series:

9 1=

_ £ A* tr AT
expltdl = 1 +1A+ o7 1 ... = Z o
1=0

(a.) Show that if A is skew-svmmetrie then exp(tA} s orthogonal for all values 1.

ihi Show thar the converse of part (a ] is also true
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2. Let A and I3 be nox nomatrices with complex coefficients. Suppoese that AB has n distinct
cigemvalues {A) AL Show that B4 has the samc eigenvalues as A5,

Note: You are asked wo prove a special case of a general theorernn. to which vou cannot appeal
AR and BA have the same eigenvalues, same multiplicities, and same characteristic furiction.
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Suppose that f(x) is real-valued, continuous, and decreasing on {{}. =), and

F(ny—>0as n—ox  Define {a_} by

]

a, = FO+ M+ 4 =D = [f(x)ex

5
(a) Prove directly from the definition that {«, } is a Cauchy sequence,

(h) Evaluate ima, if f(x)=¢".

m
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Prove that every uncountable set of real numbers has a limit point.



