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Оң жактары үзгүл болгон кадимки дифференциалдык теңдемелер системалары жылмакай беттерде каралат. Ошону менен 
катар, абдан жабышкак чөйрөдө чекиттердин түртүшүүнү чагылдыруучу система каралат. Кээ бир учурда жылма чыгарылыш-
тын жарым окто бар болуусу далилденген. Кээ бир кубулуш физикалык, химиялык жана техникалык тажрыйбалар аркылуу ачылды, 
андан кийин математикалык моделдер (алардын ичинде дифференциалдык теңдемелер) аркылуу же эсептөөчү эксперименттер 
аркылуу түшүндүрүлдү жана негизделди. Кыргызстанда математи-кадагы кубулуштун жалпы аныктоосу берилди. Ошондой эле, 
кээ бир кубулуш компьютердеги эксперименттер аркылуу табылды, андан кийин башка ыкмалар аркылуу негизделди. Аны менен 
бирге, компьютер өз алдынча чыныгы объект, андагы кубулуш айрыкча. Макалада эвклиддик мейкиндикке таандык болбогон жыл-
макай бетте кубулуштун мисалы жазылды. 

Негизги сөздөр: кадимки дифференциалдык теңдеме, баштапкы маселе, үзгүлтүк функция, жылмакай бет, чыгарылыш, 
сызыктуу эмес теңдеме. 

Рассматриваются системы дифференциальных уравнений с разрывными правыми частями на гладких поверхностях. В част-
ности, рассматривается система, представляющая взаимное отталкивание точек в очень вязкой среде. В некоторых случаях дока-
зано существование гладкого решения на полуоси. Некоторые явления были открыты с помощью физических, химических и техниче-
ских экспериментов, а потом были объяснены и обоснованы с помощью математических моделей (в особенности – дифференциаль-
ных уравнений). Также, некоторые явления были обнаружены с помощью компьютерных экспериментов, а потом обоснованы дру-
гими методами. В Кыргызстане было дано общее определение математического явления. Вместе с тем, компьютер – самостоя-
тельный реальный объект, явления на нем - специфические. Пример явления на гладкой поверхности, не принадлежащей эвклидову 
пространству, описан в статье.  

Ключевые слова: обыкновенное дифференциальное уравнение, начальная задача, разрывная функция, гладкаяповерхность, ре-
шение, нелинейное уравнение.  

Considered systems of ordinary differential equations with discontinuous right hand parts on smooth surfaces. Particularly, a 
systempresenting mutual repelling of points charges in very viscous media is considered. Existence of a smooth solution on a half-axis is 
proven in come cases. Some phenomena were discovered by physical, chemical and technical experiments and further were explained and 
substituted by mathematical models, especially by means of differential equations, or by computational experiments. Also, some phenomena 
were discovered by computer experiments and further substituted by other methods. A general definition of a mathematical phenomenon was 
proposed in Kyrgyzstan. Meanwhile, the computer is a self-standing real object and phenomena on it are specific ones. An example of 
phenomena on a smoothsurface not belonging to Euclidean space is described in the paper. 

Key words: ordinary differential equation, initial value problem, discontinuous function, smooth surface, solution, nonlinear equation. 

Introduction. We consider initial value problems for systems of ordinary differential equations on smooth surfaces. 
There are many papers on correspondence between properties (belonging to spaces) of known functions and one of 
unknown ones, but we are interested in smooth solutions of equations with discontinuous right-hand parts. 

Particularly, a system presenting mutual repelling of points charges in very viscous media is considered. We have 
proven existence and stabilization of a smooth solution in come cases.  

It is known that some phenomena were discovered by physical, chemical and technical experiments and further they 
were explained and substituted by mathematical models, especially by means of differential equations, or by computatio-
nal experiments. Also, some phenomena were discovered by computer experiments and further substituted by other me-
thods. A general definition of a mathematical phenomenon was proposed [1]. Meanwhile, the computer is a self-standing 
real object and phenomena on it are specific ones. An example of phenomena on a smooth surface not belonging to 
Euclidean space is found in [2]: on a topological torus for repelling of electrical charges when their number is a square of 
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even/odd number then the arising grid is square/triangular in most of experiments. Runs of this program found the constant 
of numerosity N ~ 110.  

1. Definition of a differential equation on a smooth set. 
Let  be a metrical space with the metric (u,v) with the following properties: there exists such >0 that for any 

point zits neighbor is isometric to the surface in R3 

Sz={(x,y, x2A(x,y)+xyB(x,y)+y2C(x,y)}|x2+y22}                                                                (1) 

or its neighbor is isometric to the curve in R3 

Wz={(x, x+x2P(x), x2Q(x) }|x2 2}                                                                                        (2) 

where A(x,y), B(x,y),C(x,y), P(x), Q(x) are smooth functions. 
We will consider equations of type 

U’(t)=F(U(t)), t  0,                                                                                                              (3) 
with the initial condition  

U(0) = u0,                                                                                                                                       (4) 
In the following sense. 

For (1) F: R2. LetF(U(t)) be presented as {h cos, h sin}. Let >0 be infinitesimal.  

U(t+)={x+h cos,y+h sin , (x+h cos)2 

A (x+h cos, y+h sin )+(x+h cos)(y+h sin )B(x+h cos, 

y+h sin )+(y+h sin )2C(x+h cos,y+h sin )}. 

For (2) F: R. Let >0 be infinitesimal.  

U(t+)={(x+, x++(x+)2P(x+), (x+)2Q(x+)}. 

Also, we will consider systems of equations of type 

Ui’(t)=Fi(U1(t),U2(t),…, Un(t)), t0, i=1..n.          (5) 

The function F will be presented as the sum 

Fi(u1, u2, …, un) =jiG(ui,uj).             (6) 

The aim of this paper is to consider systems of equations with discontinuous right hand part:  

lim{||G(u,v)|| |(u,v) 0}=. 

2. System of differential equations on one-dimensional set. 
Let   be a circle with radius 1, W(u,v): 2R is the vector from u to v along  counter clock wise,  

G(u,v)=(W(u,v)|W(u,v)|+W(v,u) |W(v,u)|),>1 (uv).       (7) 

The initial condition 

U1(0)=1, U2(0) =2,…, Un(0) =n,          (8) 

where 1, 2,…, n are different, arranged counter clock wise elements of . 
Let “n+1” be “1” for indexes. 
Theorem 1. For n=3 and n=4 there exists such number  >0 that  (Ui(t), Ui+1(t))>, i=1..n for all t  0. 
Proof (on contradiction). For n=3 choose < min {(i, i+1)| i=1..n}, then<2/3. By this definition, (Ui(0), 

Ui+1(0))>, i=1..n. 
Suppose that there is such t0>0 that 

(Ui(t0), Ui+1(t0))= (for the first time).         (9) 
Without lost of generality, 

u1:=U1(t0)=0; u2:=U2(t0)=, U3(t0)[2, /2+]. 

Then U1’(t0)<0, U2’(t0) 0. Hence, (U2 (t0) U1 (t0))’ >0 for infinitesimal >0, and (9) cannot be “for the first 
time”. 
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For n=4 choose  < min {(i, i+1)| i=1..n}, then<1/2.  

By this definition, (Ui(0),Ui+1(0))>, i=1..n. 

Suppose that there is such t0>0 that (9) takes place. 

Without lost of generality, u1:=U1(t0)=0; u2:=U2(t0)=. 

If U4(t0)/2+  then U1’(t0)<0 and |U1’(t0)|>|U2’(t0)|. 

If U3(t0)</2+ and U4(t0)/2+ then U1’(t0)<0, U2’(t0)> 0. 

If U3(t0)>/2+ then U2’(t0)>0 and |U2’(t0)|>|U1’(t0)|. 

In all cases (U2 (t0) U1 (t0))’ >0 for infinitesimal >0. Theorem is proven. 

Corollary. The system (5)-(6)-(7) with the initial condition (8) has a smooth solution on the circle for t[0, ) for 
n=1..4. 
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