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NUMERICAL INTEGRATION OF FUNCTIONS DEFINED ON THE UNITE SPHERE
S2

Hayotov A.R.1, Bozarov B.I.2
1V.I.Romanovskiy Institute of mathematics, Uzbekistan Academy of Sciences, Tashkent, Uzbekistan,

hayotov@mail.ru;
2Ferghana Polytechnic Institute, Ferghana, Uzbekistan, b.bozarov@ferpi.uz;

It is known that, high accuracy quadrature formulas for integration on the unit sphere embedded
in a Euclidean space are necessary in many practical applications such as geophysics and the numerical
solutions of differential and integral equations. We consider integration on the unit sphere

I(f) =

∫
S2

f(ξ)dS2(ξ),

where ξ = (x, y, z) ∈ S2, S2 is the unit sphere, i.e., S2 = {x ∈ R3 : |x| = 1} is usually parameterized
by spherical polar coordinates (θ, φ), where θ and φ are the polar and azimuthal angles, respectively,
satisfying 0 ≤ θ ≤ π and 0 ≤ φ < 2π and the point ξ = ξ(θ, φ) is given by

x = cosφ sin θ, y = sinφ sin θ, z = cos θ, 0 ≤ φ < 2π, 0 ≤ θ ≤ π. (1)

In the spherical coordinates (θ, φ), given by (1), the integral of any integrable function f over the
sphere S2 is given by

I(f) =

∫ 2π

0

∫ π

0

f(cosφ sin θ, sinφ sin θ, cos θ) sin θdθdφ.

Here we can use single variable numerical integration on each of the iterated integrals. Since the integrand
is periodic in φ with period 2π, it is suitable to use the rectangular quadrature formula with uniform
spacing. The remaining integral in (1) for 0 ≤ θ ≤ π is more problematic. The Gauss-Legendre method
for solving this problem in θ variable is shown in [1].

The aim of this work is to survey the general problem of numerical integration on the sphere S2 in
R3 .
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