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Math 2O3

I( FY
Spring 2D1^3-Exarn 4

Instructor: J. Shapiro

Work carefully and neatly and remember that I cannot grade what I cannot read. You
must show all relevant work in the appropriate space. You may receive no credit for a correct
answer if there is insufficient supporting work. Notes, books and programable calculators are
NOT ALLOWED.

[15pt] 1. Fill in the blanks with .4 (lways), S(ometi,mes), N(euer)so that the following are correct
statements

(a) If A is qn n x n matrix and u is a nonzero vector in IR', such that Au :5u, then 5
is fi an eigenvalue of A.

(b) If 5 is an eigenvalue of A and if B is similar to A,then 5 i, A an eigenvalue
of B.

(c) If A is a 3 x 3 matrixand 3 and 5 are the onlyeigenvalues of A, then A is 5
diagonalizable.

(d) If char(A).: (5 - r)2(3 - r), and the dimension of the eigenspace of 5 is one, then
A is N diagonalizable.

(e) Let ? : IR" -+ IR'r be a linear transformation. Let A be the matrix of ? with respect
to the q[andard matrix and suppose that B is a matrix that is similar to A. Then
B t'r represents the matrix of T with respect to some basis of IR".

[15] 2. Find the characteristic polynomial, eigenvalues and a basis for each corresponding eigenspace
for the matrix belo
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a.[10] Let T : F2 -+ R.3 be defined bv 
"(p) 

: (2p(l),p(-I),p(3)). Then T is a linear trans-
formation (you do not have to prove this). Find the matrix of ? relative to the bases

{t',t,1} (note the order) and the standard basis of R3.

T(t')= (1,,, q)

Ttt)= (r,-1,3)
-r(r)= (>, l, t)
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[10] 6. Let ?: R.2 -+ R2 be the linear transformation given * "( ;): (i:;fr)
B :{ ( I ), ( -; )},* B is a basis orIn2). tr'ind the B-matrix ror ?.
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[10] 7. Let ? : lR3 -+ IRB be a linear transformation, such that the matrix of ? with respect to
the B: {br, bz,bt} basis is
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