4 1. MATHEMATICAL PRELIMINARIES AND ERROR ANALYSIS
EXAMPLE. Let f(z) = 2z cos(2x) — (z — 2)?, g = 0.
(a)Find P3(z) and Py(z) and use them to approximate f(0.4).

f(z) = 2cos(2x) — 4w sin(2z) — 2(x — 2)
f"(x) = —4sin(2x) — 4sin(2x) — 8z cos(2x) — 2
= —8sin(2x) — 8x cos(2x) — 2
" (x) = =16 cos(2z) — 8 cos(2x) + 162 sin(2z)
= —24 cos(2z) 4+ 16x sin(27)
FW(x) = 48sin(2z) + 16sin(2x) + 322 cos(2x)
= 64 sin(2z) 4 32x cos(2x)
O (x) = 128 cos(2x) + 32 cos(2z) — 64a sin(2z)
= 160 cos(2x) — 64z sin(2x)

f(0) = =4 £/(0) = 6; f"(0) = =2; f"(0) = —24; fH(0) = 0

—2 —24
Ps(x) = —4 4 6z + (7>az2 + <T>$3 = —dg® — 2° + 62 — 4

F(0.4) ~ P3(0.4) = —2.016

Since f4(0) =0,
Py(z) = Py(z) = —4a° — 2% 4 62 — 4.



