
Lecture 13 summary: Polynomial approximation

Süli–Mayers: Sections 8.1–8.5

1 Function approximation by polynomials

2 Weierstrass approximation theorem

3 Existence and uniqueness of the minimax polynomial

4 Equioscillation theorem
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Summary: function approximation

1 We want to construct a polynomial p such that kf � pk is small

enough for some norm k · k and given function f .

2 Weierstrass approximation theorem: For f 2 C [a, b], and for any

small " > 0, there sxists a polynomial p such that

kf � pk  ".

*This p can be chosen from the set of all polynomials.

3 Minimax problem: Find such a polynomial p 2 Pn:

kf � pnk1 = inf
q2Pn

kf � qk1.

4 Existence and uniqueness (Thm 8.2 and Thm 8.5)

5 Oscillation: De la Vallée Poussin’s theorem (8.3) and Equioscillation

theorem (8.4)
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