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Problem Set 6

6.0 Play Euclid the Game! http://eu.jugregator.org

6.1 Prove that z is constructible iff both Re z and Im z are constructible.

6.2 In class we asserted that constructing a regular heptagon boiled down to constructing the seventh root
of unity. Verify this rigorously by proving that a regular heptagon is constructible iff the point e2πi/7 is
constructible.

6.3 Determine the minimal polynomial over Q of ζ18 := eπi/9.

6.4 Solve the following problems from Chapter 7 of the book.

(a) Problem 7.3 (trisecting an angle via a marked ruler)

(b) Problem 7.5 (impossibility of constructing a regular nonagon) [Hint: your proof should be very short! ]

(c) Problem 7.6 (construct the regular pentagon) [Hint: Write ei(5θ) in two different ways.]

(d) Problem 7.13 (doubling the cube via a marked ruler)

(e) Problem 7.15 (impossibility of constructing a regular hendecagon)

(f) Problem 7.19 (sufficient condition for an angle to be constructible)

6.5 Prove that if 2k + 1 is prime, then k = 2m.

6.6 Let S := {√p : p is prime}. Prove that Q(S)/Q is algebraic but infinite.
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