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NUMERICAL INTEGRATION OF FUNCTIONS DEFINED ON THE UNITE SPHERE
SQ

Hayotov A.R.!, 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 Fuclidean 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

15 = |, 1©ds*©)

where ¢ = (z,y,2) € S?, S? is the unit sphere, i.e., S = {x € R3 : |z| = 1} is usually parameterized
by spherical polar coordinates (6, ¢), where 6 and ¢ are the polar and azimuthal angles, respectively,
satisfying 0 < 6 < 7 and 0 < ¢ < 27 and the point £ = £(0, ¢) is given by

x=cos¢sing, y=singpsinf, z=cosfh, 0<¢p<2mr, 0<60 <. (1)

In the spherical coordinates (6, ¢), given by (1), the integral of any integrable function f over the
sphere S? is given by

27 e
I(f) = / / f(cos¢@sin, sin ¢ sin 6, cos §) sin dfd¢.
o Jo

Here we can use single variable numerical integration on each of the iterated integrals. Since the integrand
is periodic in ¢ with period 2w, it is suitable to use the rectangular quadrature formula with uniform
spacing. The remaining integral in (1) for 0 < 6 < 7 is more problematic. The Gauss-Legendre method
for solving this problem in # variable is shown in [1].

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

References

1. Atkinson K., Han W. Spherical harmonics and approximations on the unit sphere: An introduction.
Springer - Verlag Berlin Heidelberg, 2012.



300 Modern Probl. of Appl. Math. and Inform. Techn. — Al-Khwarizmi 2021

9.Hayotov A.R., Bozarov B.I. NUMERICAL INTEGRATION OF FUNCTIONS DEFINED
ON THE UNITE SPHERE S2

10.Hayotov A.R., Babaev S.S. APPROXIMATE SOLUTION OF BVP BY RITZ FINITE
ELEMENT METHOD USING OPTIMAL INTERPOLATION FORMULA IN W™~ SPACE
11.Hayotov A.R., Rasulov R.G. ESTIMATION OF THE ERROR AN OPTIMAL
QUADRATURE FORMULA

12.Jalolov F.I. CUBATURE FORMULAS IN THE SPACE OF PERIODIC FUNCTIONS OF
S.L.SOBOLEV W™ (T,,).

13.Jalolov I.I. ALGORITHM FOR CONSTRUCTING A DISCRETE ANALOGUE Dy [3] OF
ONE OPERATOR

14.Jalolov O.I. HERMITE TYPE CUBATURE FORMULAS IN SOBOLEV SPACE

15 Karimov R.S. THE NORM OF THE ERROR FUNCTIONAL FOR THE OPTIMAL
DIFFERENCE FORMULA IN A HILBERT SPACE

16 Khayatov Kh.U. ALGORITHM FOR FINDING THE NORM OF THE ERROR
FUNCTIONAL OF OPTIMAL INTERPOLATION FORMULAS IN THE PERIODIC SPACE
S.L.SOBOLEV W{™ (T})

17.Khayriev U.N. THE NORM OF THE ERROR FUNCTIONAL FOR THE OPTIMAL
QUADRATURE FORMULA IN THE HILBERT SPACE OF PERIODIC FUNCTIONS

18 Khudoyberganov M.U. STABILITY OF THE DIFFERENCE SCHEME FOR THE
SHALLOW WATER EQUATION

19.Shadimetov K., Abdikayimov B. ON AN OPTIMAL FORMULA FOR APPROXIMATE
INTEGRATION OF FOURIER INTEGRALS

20.Shadimetov Kh.M., Gulomov O.Kh. PERIODIZATION OF FUNCTIONS FROM THE
SOBOLEV SPACE L{™(0,1)

21.Shadimetov Kh.M., Kuldoshev H.M., Azamov S.S. A DISCRETE ANALOGUE OF
THE DIFFERENTIAL OPERATOR

22.Shadimetov Kh.M., Mirzakabilov R.N. OPTIMAL EXPLICIT DIFFERENCE
FORMULAS IN THE SOBOLEV FACTOR SPACE L{™(0,1)

23.Shadimetov Kh.M., Nuraliyev F.A., Ulikov Sh.Sh. THE RIESZ ELEMENT FOR THE
ERROR FUNCTIONAL OF THE QUADRATURE FORMULA IN THE SPACE W™ (0, 1)
24.Shaev A.K., Makhmudova N.A. CONVERGENCE OF THE METHOD OF
STRAIGHT LINES FOR SOLVING PARABOLIC EQUATIONS WITH APPLICATIONS OF
HYDRODYNAMICALLY UNCONNECTED FORMATIONS

15. ADDITIONAL TALKS

1.M.H. Lutfillaev, U.M. Lutfillaev METHODOLOGY FOR DETERMINING THE LEVEL
OF EFFICIENCY OF EXPERIMENTAL AND TESTING WORKS PERFORMED ON THE
BASIS OF THE QUALIMETRIC METHOD

2.Allaberdiyev B. FORM OF NAMES OF MOVEMENT THROUGH AFFICIUM -(I)SH
3.Urinov A. K., Azizov M.S. ON AN INITIAL-BOUNDARY PROBLEM FOR
DEGENERATE PARTIAL DIFFERENTTAL EQUATION OF HIGHER EVEN ORDER
4.Q.S.G¢oziyev, N.S.Ikramova, E.G.Tursunova ON AN INITTAL-BOUNDARY PROBLEM
FOR DEGENERATE PARTIAL DIFFERENTIAL EQUATION OF HIGHER EVEN ORDER
5.Mirzaakbarov D., Madibragimova I. ON AN APPLICATIONS OF WOLFRAM ALPHA
IN TEACHING OF HIGHER MATHEMATICS

6.Ruzaliyev Sh. FORMATION OF READINESS FOR ANALYTICAL ACTIVITY OF
STUDENTS - FUTURE SPECITALISTS IN INFORMATION AND COMPUTER SECURITY
7.Z.Sh.Tulaganov DIGITAL TECHNOLOGIES IN EDUCATION

8.Yusupbekov N. R., Gulyamov SH. M., Mukhamedkhanov U.T., Eshmatova
B.I. MATHEMATICAL MODEL OF AN ELECTROCHEMICAL CELL BASED ON GAS-
DIFFUSION HYDROPHOBIZED ELECTRODES

EEEEEEEE BEEHIEHEE B

EREERERERENERE



