Example 8

Isao Sasano

Problem Calculate T3(z).

Solution 1

cos30 = cos(20+0)
= cos20cost —sin20sind
= (cos®f — sin® ) cos § — 2sin 6 cos O sin &
= (2cos’# — 1) cos — 2sin* O cos b
= (2cos?# —1)cos® — 2(1 — cos® f) cos @
= 2cos’f — cosf — 2cosf + 2 cos® 0

= 4cos®0 —3cosh

Thus we obtain T3(x) = 42° — 3.

Solution 2 By applying the recurrence formula of Chebyshev polynomials
Thio(z) = 22T 41 (z) — Ty ()
to Ty(x) = 222 — 1 and Ty (x) = x, we obtain T3(z) as follows.

T3(zx) = 22T5(x) —Ti(x)

20(22% — 1) —
43 — 20 — x
= 423 — 3z



