, Solution to Problem #673

Problem: Lett = cos(20°). Show that thereisanonzero polynomial
P with integer coeffficients such that P(t) = 0.

Solution. Let x = 20°, so that ¢t = cosz. Notice that

1
cos(3x) = cos(60°) = 5

and for any angle z we have the triple-angle identity
cos(3x) = 4 cos” —3 cos x,

so that we have |
43 — 3t = =,

s 2
Consequently, we have P(t) = 0, where P is the polynomial with

integer coefficients

P(t) =8t — 6t — 1.



