Solution (#61) If we define the polynomial
f(z) = 6427 — 11225 4+ 562> — Tz + 1

then we see that
f(cos(m/T)) =cosT(n/T)+1=cosm+1=0

so that cos(w/7) is a root of f(x). Similarly cos(37/7), cos(57/7), cosm = —1 are all roots of f(x). Further

:{(f) = 642° — 642° — 482" + 482° + 82° — 8z + 1

[y

= (82 —4a2® —dz+ 1)2
so that the roots cos(7/7),cos(37/7), cos(5w/7), are all repeated roots of x.
If we denote the seven roots of f(x) as aq,...,ar then

fl@)=064(z —ar)(x —ag) - (z — ar)

and so comparing the constant coefficients
—64a00 - - -y = 1.

As we know these roots then
—64 cos?(/7) cos? (3w /7) cos?(5m/7) cos m = 1.

Hence
cos(m/7) cos(3m/7) cos(bm/T) = £1/8.

As cos(m/7) > 0,,cos(3w/7) > 0, cos(bm/7) < 0, then
cos(m/7) cos(3m/7) cos(bm/T) = —1/8.



