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Exercise 7 Calculate Ty(x).
Solution 1

cos4f = cos(30 + 0)

= cos 36 cosf —sin36sind

= (cos26 cos — sin 20 sin ) cos 6 — (sin 260 cos O + cos 20 sin ) sin 6

= {(2cos*0 — 1) cosf — 2sinf cos f sin O} cos 6
—{2sinfcosfcosf + (2cos’>§ — 1) sin )} sin @

= {(2cos?# — 1) cos’§ — 2sin? § cos® 0}
—{2sin®fcos? O + (2cos*f — 1)sin*0)}

= {2cos*f — cos®§ — 2(1 — cos? 0) cos 6}
—{2(1 — cos?0) cos? O + (2cos®§ — 1)(1 — cos®0))}

= 2cos?f — cos? — 2cos?  + 2cos 0
—{2cos*0 — 2cos*§ — 2cos* O + 3cos®§ — 1}

= 4cos* —3cos? 0 — {—4cos* O+ 5cos? O — 1}

= 4cos’ —3cos* 0 +4cos*§ —5cos? O + 1

= 8cos’f —8cos? O + 1

Thus we obtain Ty(z) = 8% — 82% + 1.

Solution 2 By applying the recurrence formula of Chebyshev polynomials
Thia(x) = 20Th i (2) — Tn(z)

to T3(z) = 423 — 3z and Ty(z) = 22* — 1, we obtain Ty(z) as follows.

Ty(z) = 22T3(x) — Ty(x)
= 2x(42® — 37) — (227 — 1)
= 8! —6r* — 227 +1
= 82" —82* +1



