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In the paper the following boundary value problem is studied which we
refer to Tricomi problem analogue for equation (1) in £ domain which contains
intervals AgBy, AjBy 0 <2 <1 of equation modification on lines y = 0 u
y=1 _

Problem 1. Find u(z) = u(z,y) of class C'{Q) N C(11), which satisfies
cquation (1) in Sy, Sy, Q) domain and homogenous boundary value conditions

uz)=0vz€oqUo, (2)
u(z:l={]VZEAuCuUA|C]. {3)
Let's denote: L* - operator adjacent to operator L according to Lagrange;
2 2
L‘ﬂ=k(y)§_a+a_‘l:'_aa_a_a;‘a+m;

a = alz, y); W) - is Sobolev space with (~,-}s inner product and and || - ||,
I=0,1.... norm; WQ) = LYQ); W(B) - is a set of u function of class W =
= CENCH\(y =0,y = 1}) nW}(Q)n WHaN) for which Lu € L2[0Q)

and conditions (2)-(3) are followed,

The major result of the paper is:

Theorem 1. Let a coefficient of equation (1) and oy u 0| curves are such
that there exist at least one (a, §,7) vector with terms:

ae CO)NCH ) NCHTh) N (@),
g7 € CQ) N @) N CY{Tlg) N CL(TLy),
which satisfy the following differential inequality system

L'a+acz= @—E—l-@—c\ueﬂ,
dr  dy

k(y}(gl—gg~?a) + K (y + 20a) >0V z e T,

dy Oz
ag a4 =
E—a+21ﬁ>2nv-eﬂ,
[k(y} (% - g—f - 20:) + k() + 2,3:1] %
2
ag  dv 98 e BF o
X (EE W -20+ 27,8) > [Z};-}My}a '—1’.1,30'}’} Yzell,

adjacent conditions

lim [(’)‘a{r,y} B da(z, —y)

z i — k(- 20,
] 3 },U‘ yl_tglu[k(y} k(=y)|y(z,0) 2 0
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A ey s &
g0 >l ool iy k) > i)

and boundary value conditions
[IHITJ” =Bzp+yy £0VzE agUay,
B4+ vV-ky<0¥ze 4Gy N ACy,

1k(y) 12 + \f—k%‘— € (2v =k + 2kb ~ K)o+
ay dr

+2|8V/ —k(y) + vk(y)|e ¥z € AyCyn A0y,

where n = (i, yu) 15 a unit outer normal toward 0 boundary of () domain.
Then we have a prior estimate

lully < eol|Lully ¥u & W(B),

where ¢y - 15 a positive constant independent on .

Theotem 1 is an analogue of A M. Nakhushev theorem |1, €. 160] for equation
(1) in case when sign k(y) = sign y.

It follows from theorem 1 the uniquenass of regular solution for problem 1
and existence of the weak solution for the adjacent problem.

In my paper |2} it is proved existence of classic solution of problem 1 for
equation

Pu O
" 2 -
sign (y° — y) B 0
in £ domain.
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MATHEMATICAL MODEL OF INFORMATION
DISSEMINATION

© Kugotova M.
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In this work, we study a mathematical model of information dissemination
in the group of interacting individuals,
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Let w = u(t) be the number of informants in the group at the time ¢, and
N be the number of individuals in the group, and u(0) = uy be the number of
informant at the initial time. The intensity of the dissemination of information
by way of media is designated as e, while the intensity of the dissemination of
information through rumors is designated as b. Taking into sccount the non-
locality of the proces under study in time, the dissemination process can be
described by the following problem:

gt = (a+bu)(N—u), w0)=uy, O<a<l, te(0T) (1)

where & is the operator of fractional differentiation in the sense Caputo 1,
p.11|, parameter o defines the communication structure. This model in case
when a = 1 was considered in 2, p. 19].

In this work the problem (1) is reduced of & nonlinear integral equation, for
which the algorithm of numerical solution is constructed and realized,
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MATHEMATICAL MODELING OF THE BUBBLE CHARGES
DYNAMIC IN THE FRACTAL CLOUD DROPLETS
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Currently, the development of mathematical models of convective clouds
with a detailed view of the environment impact on various fractal geological
processes in clouds are of great interest and contribute to the overall picture of
the physics of clouds. It is well known clouds with strong convective flows have
a fractal structure and the processes in it are described using the mathematical
apparatus of fractional calculus.

The paper presents a mathematical model of the charge dynamics in bubbles
formed in cloud droplets in view of fractal media. It is shown that the process
af churge dynamics of bubbles in a fractal medium is described by the equation
with the Caputo fractional derivative.

The equation solutions of the growth kinetics and dynamics of charge in
bubbles formed in a drop considering fractal clouds was obtained

alt) = apEa (Kt*), O<a<l,
gelt) = ngoEa  (Kit®), O<a<l,
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where ag - bubble size at the initial moment of time, £, |(K19) = 0 hlif:q
- Mittag- Lefler like function, K = 2.45&-;{5}3, A = 0 = const, ¢ — supersatura-
tion, p - ambient pressure, py - atmospheric pressure, o - water surface tension,

gy ~ bubble charge at the initial moment of time.
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ABOUT ONE ADDITIVE PROBLEM WITH QUADRATIC
FORMS THE DETERMINANT IS A PRIME
@© Kurtova L.
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In 1927 by Ingham were stated und solved by elementary method problems
of received asymptotie formula for number of solution the equation;

T —-izza=1, mTr2En (1)
This problem named by additive divisor problem.
In 1831 T. Esterman [1] derived asymptotic formula for number J{n} of
solution (1) by circular method:
din) =nPy(lnn} + R(n),

where Fy(t} - polynomial degree 2, and R(n) = O(n'!/121n! 7% 1),

Estimation of remainder term this formula is defined more exaetly by many
researchers,

So in 1979 D.L Ismoilov [2], developing Esterman method, proved that
Rin) = O(n®% %) where ¢ > 0 - the arbitrarily small constant. By other
method D R. Heath-Brown [3] received the same estimation of remuinder term

In 2006 G.I. Arkhipov, V.N. Chubatikov [4] proved by elementary methods
that R(n) = O(n*In' n).

In 1982 J-M. Deshouillers, H. lwaniec [5], using estimate for sum of
Kloostermann’s sums, proved that R(n) = O(n¥3+¢),

There are many analogs of this problem in math literature. There is one of
them.

Let d - negative square-free number, F = Q(v/d) - imaginary quadratic
field, 6p = —p - discriminant of field F, p - prime, Q(m), Qa(%), - binary
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¢ coBokynHocThIO m3 |A| yenosuit s?(x) = 1, x € A. Hannune Taxon
COBOKYTIHOCTH YCJIOBHH He M03BOJISIET NPAMEHHTE CTAHJaPTHBIR MeTo
HEONpe/le/IeRHbIX MHOXHUTe el 1 uccjenoBanns ¢ynxkunonana Hs|
Ha 3KCTpeMyM, 4TO0 0DyciiaB/nBaeT HEKOTOPYI HEOYEBHIHOCThH pelle-
Hus. B paccmarpusaemom B pabore ciydae 3amady yAaeTcs PemUTh
cneayromuym obpazom. CHagasa, HCOOAR3YS TPAHCASUHOHHYIO HHBADH-
arTHOCTE (bopMbl Ha[s], «muaronanusyem» ee mepexonoM K KOMILIEKC-
HBIM N€peMEHHBIM

S(k) = = 3" s(x)e™ ™M), ke &

Tﬁ xEA
TaK, 9TO
[ 1 F
Hals) = 557 2 T(k)n(k). (2)
2N
kel
roe (k) = |5;(k)|? - HeoTpuuaTenbHBIE NEPEMEHRHbIE, NOAYUHEHHbIE
YCJIOBHIO
> (k) = N°. (3)
kel

I1pu sToM nepemesnble 77(K) He ABJIAIOTCA HE3ABACHMBIMH, &, BO-NIEPBLIX,
cesasann yenosramu (k) = n(—k), k € A u, Bo-BTOpPBIX, — YyCIOBUAME

> 5(K)5;(k' —k) =0, ke A\O. (4)

kel
3aTemM, HAXOANTCH MEHHMYM JrHeHHOH dopmbl mo 7(k) Ha BEIIYK-
nom muoxectse (0,14 npu ycaosmu BemonsmMocTa (3). D10 npHBO-

auT, ¢ yaerom pasenctsa I (—k) = I(k), kK ToMy, 9TO BCe IIOJISI HCKOMOTO
knacca M onuceiBatoTcs (POpMYIOH

s(x) =y _8(k)e'® (5)
Tak, 9ro u3 (3) u (4) cnenyer
> (k) = N?, (6)
k'eX
> 5K)E(K —k) €0, keX. (7)

42

e

Haxonren, senocpeacTsennoft noacranosxot dopmyast (5) s (6) 7 (7),
anrebpauyecky, IPOBEPAETCS, 9TO, JUIS UX BBINOJTHAMOCTH, B CyMMe (3)
JIOJIXKHO OCTATHCS POBHO JIBa CNIAaraeMbIX C BEKTOPaMH {k.,.k.} CXn
npH 3TOM KO3(@PHUIHEHTHl B 3TUX CJIAraeMbIX JOJKHBI BBITH KOMIIJIEKC-
HO CONpPS>KEHHLIMH JPYT APYTY M B3aHMHO OPTOrOHAJBHBIMH BEKTOPA-
mu. Uz ycrnoens s?(x) = 1 ciemyer, 4TO peajbHasi W MHHMas HacTH

3THX K03 PHUIMEHTOB HMEIOT eINHHYHYIO HOPMY.
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PACIIPOCTPAHEHU S NHO®OPMAIINN
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B paGore nccieayercs MaTeMaTHIecKas MOJENb PACIPOCTPAHEHHS!
undopmanyEy B rpynne s3aumoiefcrByomux naausnios. Ilycrs u =
u(t) - KOTM9ECTBO aJeNTOB B MOMEHT BPEMEHH 1, 1 - YUCJIeHHOCTh UH-
nuenaos B rpynme. C y9eToM HeIOKaJIbHOCTH 110 BpeMeHN IPONecc pac-

npocTparenns nAGOPMANMHE MOXeT OBITL onucaH ciaelyloniel sanayei
8u = (a+ bu)(n —u), u(0) =uy, O0<a<l, (1)

rae 05 - oneparop apobroro anddepeHnupoBaHus B CMBIC/IE Kany-
0 |1,c.11], napameTp & XapakTepu3yeT KOMMYHHKAIMOHHYIO CTPYKTY-
DY, G - HHTEHCHBHOCTb PAcIpOCTpaHeHHs HEGOPMALAN depe3 CpeJICTBA
maccopolt nacdopmanny; b - AHTEHCHBHOCTb PACpOCTPAHEHHA nadop-
Manuyn gepe3 mEGOPMHpOBaHHOTO panee mHmuBnna (cnyxn). [lanmas
MOj€eNb B Cllydae, Korja a = 1 paccMoTpeHa B pabore [2).
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B pa6ore [1] 6b11 natiaen ciexTp suepran gus aTOMOB-OCOHJJISTOPOB
TBEPJOTO Tesa ¢ (PpakTAIBHON CTPYKTYpPOH ¢ y4eTOoM aHrapMOHH3Ma
konebann#, B macroswme#t pabore paccmarpuBaercs aHaJIOrHYHAS 3a-
Aaya ¢ menons3osanueM norednuana Mopae [2].

€X>

===l ——{

A

Puc. 1: ATom B nenouxe

Paccmarpusaercs arom B nenouke (cm. puc. 1). [Tapasit norernunan
Mopse umeer Bux;

V(z) = Dlexp(—2a(r — 1o)) — 2exp(—a(r — ))], (1)
TOrAa sHeprus Kojebanus aromMa A npeacTaBAMa B BHIe:
U(z) = V(ro + 2) + V(ry — z) = 2D(ch(2az) — 2ch(az)). (2)

Ecnu npussTe Bo BEUMaHKe CMeleHRe NOTERIMANLHON KPHBOH, TO (2)
OPHHEMAaeT BUI

U(z) = 2D(1 4 ch(2az) — 2 ch(azx)). (3)
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G

C yuerom (3) raMB/IbTOHHAE 3aa4i 3alUIIETCH B BHIE!

H= mulm + 2D(1 + ch(2az) — 2ch(az)). (4)
2m

Takum obpasom, nosygaem ypasrenue [llpeaunrepa:

2
&Y M e 9D(1+ch(2az) - 2ch(az))) ¥ =0.  (5)
dz? = R?
Bsojst HOByI0 nepemennyio y = ch(ar) monyuaem:
v 14V 1d¥  p 2
- 4+ (5 -2+ )V =0, 6
dy?  y?dy? @&icn ! uu (©)
2mE 4mD

B narnoit paGoTe nccieayercs ypassenue (6): onpeensioTcst BOJHOBasA
hYHKIHSA U CIeKTD 3HePruu.
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Ha OCHOBE CTOXACTHUYECKOH MOAENH H3ydaloTCs TemJoBble (uIyk-
TyalH# 9IEKTPOMArHHTHOTO 0JIS B OrpaHHYeHHo obracTy =0, LJ?
L > 0 B kaaccudeckoMm (He kBaHTOBOM) mpexcrasnenmu. Ma ycrosus
COJIeHOHAAJILHOCTH MOJS C BEPOSTHOCTHIO eJMHMIA HaXOAMTCsH obmui
Bug, Koppeasuuonsol dynkumun Kij(x,t,y,s).
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