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An Introduction to Approximation Theory

1. Introduction and Preliminary Observation

• Norms, Convexity, Strict Convexity, Uniform Convexity

2. Weierstrass Theorem and Bernstein Polynomial

• Weirestrass Theorem and the Bernstein Constructive proof of convergence

3. Best Uniform Approximation

• Sufficient Conditions for Uniqueness of the Best Approximation, Characterization of
the Best Approximation in the Uniform Norm, Jackson Theorems and It’s Applications

4. Interpolation and Optimal Approximation

• Optimal interpolation and Chebyshev polynomials

5. Best Approximation in L2-norm and Orthogonal Polynomials

• Orthogonal Polynomials and Best L2 Approximation, Trigonometric Approximation

6. Properties of orthogonal polynomials

• Orthogonal polynomials and it’s applications in best L2 approximation

7. Best L1-norm Approximation

• Existence and Uniqueness of the best approximation in L1 norm

8. Piecewise Polynomials and Spline Theory

• Interpolation and approximation using splines

9. High Dimensional Interpolation and Approximation using Radial Basis Functions

• Radial basis functions and interpolation in higher dimension

10. Compressed Sensing and Best k-term Approximation

• Introduction to CS and Best k-term approximation

1



References:

• Cheney, E. W. and W. Light, A Course in Approximation Theory, New York: Chelsea, 1999.
(Needed)

• Mhaskar, H. N. and D. V. Pai, Fundamentals of Approximation Theory, Narosa, 2000.

• Cheney, E. W. Introduction to Approximation Theory, 2nd ed. New York: Chelsea, 1982.

• Achieser, N. I. Theory of Approximation. New York: Dover, 1992.

• Golomb, M. Lectures on Theory of Approximation. Argonne, IL: Argonne National Labora-
tory, 1962.

• Jackson, D. The Theory of Approximation. New York: Amer. Math. Soc., 1930.

• Natanson, I. P. Constructive Function Theory, 3 Vol, New York: Ungar, 1964.

• Rivlin, T. J. Chebyshev Polynomials. New York: Wiley, 1990.

• Rivlin, T. J. An Introduction to the Approximation of Functions. New York: Dover, 1981.

• G. G. Lorentz, Approximation of Functions, Holt, Rinehart and Winston, New York, 1966.

• G. G. Lorentz , Manfred V. Golitschek and Yuly Makovoz, Constructive Approximation: Ad-
vanced Problems (Grundlehren Der Mathematischen Wissenschaften), Springer, 1996.

• DeVore, R. A., George G. Lorentz, Constructive Approximation (Grundlehren der mathema-
tischen Wissenschaften), Springer, 1993.
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