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2. Let po(x) = z + 1. Consider the following mapping

T : P2<R) — M2><2(R)
b0 F)
pla) = <<po )(0) f01p<t>dt>

Let B = {1,2,2?} and v = {(é 8> , <_01 (1)> , <_11 8) , <_01 (1)>} be bases for

Py(R) and Msyo(R) respectively.

) Show that T is a linear transformation.

< ( §> Compute [T]}. Please show your steps.
) Use the rank—nulhty theorem to determine whether T is one-to-one. Please

explaln your answer with details.
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13.7 Let V be a finite-dimensional vector space over a field F, and let 8 =
{z1,22,...,2,} be an ordered basis for V. Let @ be an n x n invertible
matrix with entries from F'. Define

n
T = ZQijxi for1 <j <n,
i=1

and set §' = {z],x%,...,x} }. Prove that 3’ is a basis for V and hence
that () is the change of coordinate matrix changing 3’-coordinates into
(-coordinates.
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11. Let V and W be finite-dimensional vector spaces over F', and let 1); and

19 be the isomorphisms between V and V** and W and W**, respec- Jw,/(. ;f[}(/«bt

tively, as defined in Theorem 2.26. Let T: V — W be linear, and define

T = (T")!. Prove that the diagram depicted in Figure 2.6 commutes
(i.e., prove that 1T = T)y).
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17. Let T be the linear operator on M, (R) defined by T(A) = A°’.

(a) Show that +1 are the only eigenvalues of T.

(b) Describe the eigenvectors corresponding to each eigenvalue of T.

(c) Find an ordered basis 5 for May2(R) such that [T]g is a diagonal
matrix.

(d) Find an ordered basis § for M,,»,,(R) such that [T]g is a diagonal
matrix for n > 2.
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