
4 1. MATHEMATICAL PRELIMINARIES AND ERROR ANALYSIS

Example. Let f(x) = 2x cos(2x)− (x− 2)2, x0 = 0.

(a)Find P3(x) and P4(x) and use them to approximate f(0.4).

f 0(x) = 2 cos(2x)− 4x sin(2x)− 2(x− 2)

f 00(x) = −4 sin(2x)− 4 sin(2x)− 8x cos(2x)− 2

= −8sin(2x)− 8x cos(2x)− 2

f 000(x) = −16 cos(2x)− 8 cos(2x) + 16x sin(2x)

= −24 cos(2x) + 16x sin(2x)

f (4)(x) = 48 sin(2x) + 16 sin(2x) + 32x cos(2x)

= 64 sin(2x) + 32x cos(2x)

f (5)(x) = 128 cos(2x) + 32 cos(2x)− 64x sin(2x)

= 160 cos(2x)− 64x sin(2x)

f(0) = −4; f 0(0) = 6; f 00(0) = −2; f 000(0) = −24; f (4)(0) = 0
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x3 = −4x3 − x2 + 6x− 4

f(0.4) ≈ P3(0.4) = −2.016

Since f (4)(0) = 0,

P4(x) = P3(x) = −4x3 − x2 + 6x− 4.


