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1. [25 points] Let P; be the linear space of polynomials f{¢) of degree < 1. Let T
from P; to P, be the linear transformation given by

T(~1)=-5-2t and T{1+2t)=-3
(a) {7 points] Find the matrix A of T with respect to the standard basis A =
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{b) {8 points] Find the matrix B of T gvlth rﬁf;ct )to the basis B = (1+¢,2+1).
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{c) [5 points] Find the change of basis matrix S from the basis B to the basis A.
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(d) [5 points] Is SBS™! equal to A? Motivate your answer.
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2. [25 points] Find the determinant of the matrix
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3. {25 points] Consider the linear space Py of polynomials of degree < 1 with inner

product 1
(f,9) = f F(t)g(t)dt

(a) [5 points|] Determine the norm of the element f(¢) = 1 of P,.
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(b) |5 points] Show that g(t) =2t —11is orthogonai to f(t).
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{c) [ points] Determine the norm of the element g( ) of P,.
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(d) [10 points] Find the linear polynomial k(t) = a + bt that best approximates
the function A(t) = t* — ¢ on the interval [0, 1] in the (continuous) least- -squares
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4. 25 points] Consider the matrix

-3 0 4
A=10 =1 0}.
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(a) [5 §0ints] Find all real eigenva,iues of A, with their aigebra}c multlphcxtzes
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(b) [5 points] For each eigenvalue of 4, find a basis of the associated eigenspace.
What are the geometmc multiplicities of the eigenvalues of 47
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(c) [5 points] Does there exist an eigenbasis for the matrix A? Motivate your

answer, ” ,
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(d) [5 points] Is A diagonalizable? Motivate your answer.
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(e) [5 points] Determine the eigenvalues of A%, with their algebraic and geometric
multiplécities.
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