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Math 525 — Quiz 19 — December 6
Name: S'D/U/z.e—:,g

All these questions consider a matrix B € Msx3(Q) with B® = I, as in Example (5) of
p- 487.

1. The invariant factors of B are defined by considering a Q[:z:] module V and its invariant
factor decomposition. What is V' and how is that action of Q[z] on V' defined?
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2. The text states that B® = I, so the minimal polynomial of B divides 2° — 1 in Q[z].
Why does this follow?
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deq (r) < deg(m1g). Now el @ B, pF(B) =0 m My (&),
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3. The factorlzatlon of z° — 1 in Q[z] is
Pf—1l=(x—-D(z+1)(2*+z+1)(z>—z+1)
Is it posmble that the minimal polynomial of B is 2% + z + 1?7 Why or why not?
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is l:v)ﬂc)“: bQ.

4. If the minimal polynomial of B is (z + 1)(z — 1), what lists of invariant factors are
possible, and why?
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