DOCTORAL QUALIFYING LEXAMINATION

FALL ZCCH
Linear Algebra & Analys:is

Solve any three problems for a full credit. Indicate below
FHACTLY whicr tnree problems you have attempted by clircling the

&
appropriate numbers:

NAME :

ID#:

Start your answar on each guesticon sheet. Attach all extra
sheets you use Lo the appropriate sheet. Hand in all question
sheets.
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g . el I . - R
fime of EXamm: 3-4FM

filace of Exam: Stony Brook Union, Reoom 231



ID#:

L. Let ¥V and W be vector spaces, and let 7: V — W be a linear transformation.
If V is finste-dimensional, prove that

nullity (T) + rank (7) = dim (V).



I

1D#:

Let A and B be n x n matrices.

(a) Prove that AB and BA have the same eigenvalues.

{b) Prove or disprove that AB and BA are similar matrices.

(c) If A isan eigenvalue of an invertible matrix A, prove that A7 is
an eigenvalue of A™', the inverse of A.



{D#:

If X isametric space, 1If £ c X, and if £’ denotes the set of all limit points of
F in X, thenthe ¢/osure of £ i1stheset E=EF U E". Prove that F 1s the
smallest closed set that contains every point of £ .



1D4#:
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Prove that Z —~ <3 and deduce from the inequality that the series converges.
=L .



