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1. Sec. 5.4 Q19

19. Let A denote the k x k£ matrix

0 0 0 —ap \
1 0 --- —ay
01 -+ 0 —as
0 0 -+ 0 —ak_o
\0 0 -+ 1 —ap_,
where ag,aq,...,ar_1 are arbitrary scalars. Prove that the character-

istic polynomial of A is
(=1)*(ag + art + - + ap_1t* 71 + 7).

Hint: Use mathematical induction on k, expanding the determinant
along the first row.
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2. Sec. 5.4 Q24

24. Prove that the restriction of a diagonalizable linear operator T to any

nontrivial T-invariant subspace is also diagonalizable. Hint: Use the
result of Exercise 23.
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3. Sec. 5.4 Q28

28. Let f(t), g(t), and h(t) be the characteristic polynomials of T, Ty,

and T, respectively. Prove that f(t) = g¢(t)h(t). Hint: Extend an

ordered basis v = {vi,v2,...,vx} for W to an ordered basis § =
{vi,v9,..., V%, Vkt1,...,0n} for V. Then show that the collection of
cosets a = {vgyr1 + W, vg4o + W, ..., v, + W} is an ordered basis for

V/W, and prove that
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4.

Sec. 5.4 Q30

30. Prove that if both Ty and T are diagonalizable and have no common

eigenvalues, then T is diagonalizable.
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. (Tensor Product) Define the trace of a linear operator T" as the trace of its matrix
representation under any basis, i.e. tr(T) := tr([T]3).

Let V and W be finite-dimensional spaces. Let T : V — V and U : W — W be
linear. Define a mapping TQU : VW - VW by T@U(vw)=Tw) QU (w).

Show that tr(T ® U) = tr(T)tr(U).
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