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ABSTRACT 

 

 In this article, the idea of oscillating integrals is discussed and 

their smooth evaluations are analyzed. One of the important tasks is 

the development of research on the nature of vibrating integrals. This 

is exactly the issue discussed in the article. 

 

 

 

 

 
 

 

INTRODUCTION 

Many scientific and practical researches carried out on a global scale, in most cases, lead to 

the study of oscillating integrals, i.e., integrals of rapidly oscillating functions. The method of 

trigonometric integrals introduced in the second half of the 20th century and the expression of 

the asymptotic characteristics of these integrals by trigonometric integrals became the basis for 

the development of the theory of oscillating integrals. One of the most important areas for the 

study of oscillating integrals is the application to analytic number theory. There are two aspects 

of studying the characteristics of such integrals, one of them is related to trigonometric sums, and 

the other is related to trigonometric integrals. One of the important tasks is the development of 

research on the nature of vibrating integrals. 

Today, the problem of boundedness of Fourier transforms for surfaces is considered one of 

the urgent issues of modern harmonic analysis. It should be noted that this problem is closely 

related to the case of a special class of oscillating integrals defined by Fourier transformations. In 

particular, the smooth estimation of multi-phase oscillating integrals is of great importance. In 

this regard: proving the invariant values of the oscillating integrals whose phase is the sum of the 

linear function of the third degree unisex polynomial with two variables; Scientific studies aimed 

at finding the exact vibrational indicators of the phase two variable third order unisex polynomial 

oscillatory integrals are calculated. 
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LITERATURE ANALYSIS AND METHODOLOGY 

Oscillating (trigonometric) integrals first appeared in the works of Fresnel and Eyre related 

to the study of the intensity of light. Stationary phase method was used to study the 

characteristics of oscillating integrals by Kelvin and Riemann. In his scientific work, Poincaren 

widely used vibrating integrals in the study of the intensity of light. In particular, he proved the 

phase shift of light passing through caustic. By Pearce, Ludvíg, Ursell, Connors, oscillating 

integrals with simple properties were applied to mathematical and physical problems. 

In the works of I.M. Vinogradov, integrals corresponding to the number of solutions of the 

Diophantine system of equations (called Vinogradov integrals) were studied. Hua Lo Gen posed 

the problem of finding the minimum p number of trigonometric integrals corresponding to the 

appropriate L p ( R n ) space. This problem was solved in the work of G. Í. Arkhípov, VN 

Chubaríkov, AA Karasubalar for multiple oscillating integrals, and a high value for multiple 

trigonometric integrals was found by them. 

Í.A.Íkromov, D.D.Torakulov's scientific papers estimate the Fourier transformations of 

smooth Borel measures embodied in convex hypersurfaces of Euclidean space and prove the 

optimality of these estimates for three-dimensional convex analytic hypersurfaces in Euclidean 

space. In the scientific works of I.A.Ikromov, G'.A.Khasanov, smooth values were found for 

oscillatory integrals with arbitrary analytical smooth phase and even amplitude discontinuities. 

In the scientific researches of I.A.Ikromov, M.Kempe and D.Müller, the decreasing order of 

measurement Fourier transformations for arbitrary surfaces of three-dimensional space and the 

maximal operators corresponding to the surface of this decreasing order, which were put by 

Ye.M.Stein, were shown to be bounded. The confirmation of the hypothesis about the 

relationship with the indicator has been proven. 

The theory of special features of differential accelerations, the theory of analytical functions, 

and asymptotic methods of analysis were used in the research work. 

 

ANALYSIS AND RESULTS 

It is necessary to prove the notion of measure of the representation of the set of values of the 

function that is smaller than some positive number and the generalization of Fongstein's result . 

These estimates are necessary to study the case of oscillating integrals with phase two variables 

and three-dimensional polynomials. 

Let's look at this integral 

 

 

where 0 < <1. 

The following theorem is a generalization of the Fong-Stein theorem for polynomials of the 

third degree. 

Theorem 1. (1) The following assertions apply to the integral: 

1) if , then 
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2) if , then 

 

 

is equal to , where is a positive number depending only on 

the discriminant of the polynomial. 

The definition below describes the vibrational integral. 

Definition 1. Oscillating (trigonometric) integral with phase ƒ and amplitude is called the 

integral shown below. 

 

 
 

where ƒ:R n R, : R n C - has smooth functions and a compact carrier, −real 

parameter. 

 

CONCLUSION 

In this article, estimates of oscillating integrals expressed by smooth, classical group 

invariants, invariant estimates of double oscillating integrals whose phase is a homogeneous 

polynomial of the third degree, the summation problem for these integrals, and summation of 

polynomials of the third degree and the first degree is devoted to the problems of invariant 

estimates of doubly oscillating integrals with index. Based on the scientific results obtained in 

the article, the following conclusions were reached: 

1. The coefficients of the oscillating integrals in the polynomial view of the phase model are 

the coefficients in the space through the norm . і fodalan і sh і muk і n; These estimates are 

improved with phase and amplitude functions , special sets , and sets not intersecting each other . 

2. Measurements embodied in some pers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ It is 

sbotted and these values show that pulses are not oriented in space . _ _ _ _ _ 

3. The invariance of the estimate of the oscillating integrals of the three-variable polynomial 

of phase three is proven. It is shown that the optimal value of such oscillating integrals cannot be 

expressed by invariants of affine exchanges in the plane. 
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