Math 260 Name: W Dr. Beezer
Fxam 7 j Spring 2014
Chapter R

sShow all of vour work and explain vour answers fully. There is a total of 100 possible points.
You may use any Sage routines for matrix algebra as justification for your worlk. Sage routines for linear transfor-
mations may not he used.

1. Find the matrix representation of T', relative to the bases B and ) in other words, compute U]ﬂ,( Py s the
vector space of polynomials with degree at most 2. (15 points)
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2. Consider the linear transformation S below, which is invertible (vou may assume this)., Use matrix reprsen-
tations to find a formula for the outputs of the inverse linear transformation S No credit will be given for
answers obtained by ()1‘2‘1(‘1" methods. Py is the vector space of polynomials with degree at most 1 and Mo is
the vector space of 1 x 2 matrices. (15 points)
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3. Consider the linear transformation T below. (35 points)
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{b} Use two change-ot-basis matrices in the right way to compute a matrix representation of 77 relative to the

bases X and ¥, No credit will be given for answers obtained with other methods.
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{¢) Perform a crude check on your work by computing T ({ﬂ) by using the Fundamental Theorem of Matrix
Representation twice, once mth m(h of your two represe IltctthnS .
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4. Determine the eigenspaces of the linear transformation R below. % is the vector space of polyvnomials with
degree at most 2. (20 points)
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5. Supposc that T': U - I/ Is a linear transformation and W is a subspace of 7. Then we say W is T-invariant
if for each w € W we have T {w} € W. Choose exactly two of the three claims by circiing the problem ({a),
(b}, {¢)) and prove the claim. Full credit for two correct proofs. (Uncircled problems will not be graded. and
if three problems are circled, the two lowest scores will be kept.) (15 points)

(a) The kernel of T, K{7T), is T-invariant.
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(b} For any cigenvalue A of T' the eigenspace, & (). is T-invariant.
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{¢) The range of T, R(T"). is T-invariant.
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