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On orcakmapul y32yn 601201 KAOUMKU Ou@@epenyuandvik menoemenep cUucmemanapsl xcvlimaxati bemmepoe kapanam. Ouiony menen
Kamap, ab0aH HeabblUKaK Youpeos YeKummepouH mypmyulyyHy 4azuliobipyyyy cucmema kapaiam. Kas oup yuypoa sicwlima ybleapulibiul-
MbLH dHcapbim 0kmo 6ap bonyycy oanundenzen. K»s oup kyoynyw uaukaibik, XUMUsIbIK JHCAHA MEXHUKABIK MAXCPLILOANAp APKbLLYY aubliobl,
AHOAH KUUUH MAMEMAMUKAILIK Mooenoep (anapovii uuunoe ougpepenyuanovik meyoemenep) apKoliyy dtce ICenmoody IKChepumenmmep
apKoLIyy MyuyHOypyaoy dcana Heauzoenou. Keipevizcmanoa mamemamu-kaoazel KyOyayuwmyH i#cainsl aubikmoocy 6epunou. Owionootl e,
K93 Oup Kyoynyw Komnviomepoezu 3KCHepUMEeHMmep apKuliyy mabsliobl, AHOAH KUUUH OAUIKA bIKMANAP ApKeliyy Heauzoenou. Anvl MeHeH
bupee, kKomnviomep 63 AI0bIHYA YbIHbIZHI 00bEKM, AHOA2bL KYOyIyul aupuikud. Maxanada 36KmudOuK MeukuHOUKKe maanoblk 6010020H JHCblil-
Mmakai bemme KyOYIYUmyH MUCAIbL HCAZLLIOb.

Hezuszzu ce30ep: xkaoumku ougghepenyuanovik menoeme, baumanksl maceie, Y32yamyK (DYHKYus, Jdcblimakail Oem, 4bleapbliblid,
CbI3bIKIMYY aMec meHoeMe.

Paccmampusaiomes cucmemvl OugpgepenyuanbHbix ypasHeHull ¢ paspbleHbIMU HPABLIMU YACAMU HA 2IA0KUX NOGepXHOCMAX. B uacm-
HOCMU, pACCMAMPUBAENcs CUCIeMa, NpeoCmasAouds 63aUMHOe OMMAIKUBAHIE MOYeK 8 O4eHb 6A3KOU cpede. B Hekomopuix cryuasx doka-
3aHO cyujecmeosanue 21a0Ko20 peweHus Ha noryocu. Hexomopbie sa6nenus Obiiu OmKpbinbl ¢ NOMOWbIO PUIUYECKUX, XUMUYECKUX U MeXHUYe-
CKUX IKCNEPUMEHMO8, a NOMoM Obliu 00bACHEHbL U 060CHOBAHBL C NOMOWBIO MAMeMAMuyecKux mooeneli (6 ocobennocmu — ougpepenyuans-
Helx ypasnenutl). Takowce, nekomopbvle A61eHus Obliu OOHAPYIHCEHBL C NOMOWYBIO KOMNLIOMEPHBIX IKCHEPUMEHIO8, d NOMOM 060CHO8AHBL OPY-
eumu memooamu. B Kvipevizcmane 6vi10 0ano obwjee onpeodeieHue Mamemamuieckozo A6jeHus. Bumecme ¢ mem, Komnviomep — camocmos-
MebHbLU peanbhblil 00beKm, A6NEHUs HA HeM - cneyuguueckue. IIpumep AeneHuUs Ha 21A0KOT NOGEPXHOCMU, HEe NPUHAONENICALYell I8KNUO0BY
nPOCMPANCMEY, ONUCAH 6 CHambe.

Kniwouesvie cnosa: obvixnosennoe ougpgepenyuanvroe ypagnenue, Ha4aibHas 3a0a4a, paspuleHas QyHKYusl, 21a0Kasno8epxHoOCb, pe-
uieHue, HeuHeliHoe ypasHeHue.

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 2 be a metrical space with the metric p(u,v) with the following properties: there exists such £>0 that for any
point ze Qits neighbor is isometric to the surface in R’

S-={(x.y, X’ A(x.y) +xyB(x.y) +)’Clx.y) }x* 4y’ <&} (1
or its neighbor is isometric to the curve in R?
W.={(x, x+x’P(x), ¥’Q(x) }|x’< &} )

where A(x,y), B(x,y),C(x,y), P(x), Q(x) are smooth functions.
We will consider equations of type
U'()=F(U(@), 1 20, A3)
with the initial condition
U(0) = upe Q 4
In the following sense.
For (1) F: 2—3R°. LetF(U(t)) be presented as {h cosa, h sinay}. Let >0 be infinitesimal.

U(t+g)={x+htcosay+hrsin a, (x+htcosa)’x

xA (x+htcosa, y+htsin a)+(x+htcosa)(y+thtsin )B(x+hrtcosq,

y+hrsin a)+(y+hrsin o)’ Clx+hrcosa,y+htsin o))
For (2) F: Q2—R. Let >0 be infinitesimal.

Ut+g={(x+1 x+t+(x+7*P(x+17), (x+7°0(x+7)).
Also, we will consider systems of equations of type

U’ (O)=Fi(Uy(1),Ux(1), ..., Un(1)), t20, i=1..n. (5)
The function F will be presented as the sum

Fituy, u, ..., un) =2=Guiuy). (6)
The aim of this paper is to consider systems of equations with discontinuous right hand part:
lim{||G(uV)|| |p(u,v) > 0}=cc.

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

Gwy)=~Wwv)|Wuv)[#+Wv,u) [Wyvu)|™)pu>1 (u=). (7

The initial condition

Ui(0)=&, Ux(0) =&,..., Un(0) =&, (®)
where &;, &,..., &, are different, arranged counter clock wise elements of €2

Let “n+1” be “I” for indexes.

Theorem 1. For n=3 and n=4 there exists such number 6 >0 that p (Ui(?), Ui+:(t))>06, i=1..n for all t > 0.

Proof (on contradiction). For n=3 choose o< min {p(&, &+1)| i=1..n}, thend<2/3-z. By this definition, p(U;(0),
Ui+1(0))> 6, i=1..n.

Suppose that there is such #,>0 that

p(Ui(ty), Uisi(tg))=06 (for the first time). 9)
Without lost of generality,

up=Ui(ty)=0; ux:=Usx(t)) =0, Us(ty) €[20, &/2+n].
Then U, (t9)<0, U>’(t))> 0. Hence, (U: (to»—t)— U, (ty—7))’ >0 for infinitesimal 7>0, and (9) cannot be “for the first
time”.
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For n=4 choose 0 < min {p(&, &+1)| i=1..n}, theno<1/2-rx.

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

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

Without lost of generality, u;:=U;(t9)=0; u>:=Ux(ty)=0.

If Us(ty) <02+ 7 then U;’(t9)<0 and |U; (2)|>| U2 (1))

If Us(tg) <2+ rand Uy(ty)20/2+wthen U; (1)) <0, U’(t9)> 0.

If Us(tg)> 2+ mthen U, (tg)>0 and |U> (1) |>|U; (1))

In all cases (U: (to—7)— U; (tp—7)) " >0 for infinitesimal 7>(0. Theorem is proven.

Corollary. The system (5)-(6)-(7) with the initial condition (8) has a smooth solution on the circle for ¢ /0, o) for
n=1.4.
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