Math 320: Quiz # 4
Spring 2015

o Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
D Number:

Signature: (5 0 K(_,(Jéj‘ rJ A (5

e You have 50 minutes.

@

Give details of your response to each problem. You will not be given any credit, if

it is not clear how you have obtained your response.

@

You may use any statement which has been proven in class, except for the cases where you are

asked to reproduce the proof of that statement.

No question are answered during this quiz.
1) (10 points) Give the definition of the following terms.
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c. Polar decomposition of a lincar operator:
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d. Generalized eigenvector: | il
det TELV) o A o on eigeatoluc of T A noneeto veckr v\

~ 6 callel (e} (7 (’.ftr./cl(;'ﬁ N( 2.48;4,f’u,e/r;-"z' ?/mr ‘70[ T Corr. /~o A ’PV{\-
. 2
= ' : ! o
(T-XL)v=O  for come [e2F

e. Algebraic multiplicity of an eigenvalue:
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2) (10 points) Let V' be an inner-product space and 7' € £(V) be a normal operator. Show
that for all k € Z+, Nul(T*) = Nul(T’).
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3) (10 points) Let V' be an iﬁher—prp__g@cis_p_aggl T € L(V) be a self-adjoint operator, I € L(V)

be the identity operator, and o, 8 € R such that 438 — @? > 0. Show that T? +oT + 31 is a
positive operator.
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4 (10 points) Let V be an inner-product space and 13,75 € L(V). Show that 7} and 73 have the h

same singular values if and only if there are isometries Sy, Sy € L(V) such that Ty = $1725:.
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