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Numerical methods can be used to approximate functions whose domain is the unit sphere. Spherical harmonic expansion is an analogue of the Fourier Series expansion for functions of one real variable. Any function on the unit sphere can be expanded in an infinite series of spherical harmonics, and partial sums can then be used to approximate the function. In the process of approximation one has to find certain coefficients. If the data comes from an experiment and is only available at a discrete set of points, these coefficients are approximated as a solution to a system of linear equations. Otherwise these coefficients are calculated as integrals which are inner products of the function with spherical harmonics. In most of the cases these integrals cannot be evaluated analytically and require numerical integration techniques. The accuracy in approximation depends on the number of terms in the partial sum. If the function is not available everywhere, then how the accuracy of coefficients depends on the number of points given. Our goal is to find out how exactly the accuracy depends on the number of terms in the partial sum under the assumption that the coefficients are calculated with no error. Spherical harmonics can be used to find continuous models for discrete data sets collected globally for studying gravitational potential, distribution of CFCs, and meteorology. The continuous models are then used in evolutionary differential equations predicting future states. Our research will allow models optimize accuracy and efficiency. 
