MATH 108 B FALL 2011 FIRST MIDTERM

NAME :

SHOW YOUR WORK CLEARLY. OTHERWISE NO PARTTAL CREDIT.

1) Let V be a vector space such that dim(V) =n. Let T : V — V be a linear
map. Assume that oy, ..., 0 (k < n) are eigenvectors of 1" corresponding to distinct
eigenvalues Aq,.., Agy. Prove that oy, .. ’Uk are linearly independent.
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2) Given the matrix

6 5
a=(5 1)
Find two (different) matrices By, B> such that

Bi=a Bi=A, (ie Bi=iVA B=—VA),
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Why can you do this? Explain. K\‘%? 1 K
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3) Let A be a 4 x 4 real matrix such that 4% # 0, and for some k > 4, A* =0,
a} Which are the possible eigenvalues of A?
b) Is A diagonalizable? Explain.
c) For each 7 = 1,2, ..., k define
={FfecR*: A7 =0}
Prove that each F; is a subspace of R? and

{0} C By CEy C...C Ey.

d) Prove that A% = 0. {“%? Y @‘m QAT L) Q;&%@ %meéd e Q@-m%‘%\}
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