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Physical and mathematical sciences
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UDC 517.95

ON NONLOCAL BOUNDARY VALUE PROBLEM
WITH INTEGRAL CONDITION FOR PARTIAL DIFFERENTIAL EQUATIONS

G.A. Abdikalikova, Candidate of Physical and Mathematical Sciences,
Associate Professor of Departménmt Fundamental and Applied Maematics
Aktobe Regional State University named after K. Zhubanov, Kazakhstan

Abstract. The nonlocal boundary value problem with integral condition for the system of partial differential
equations of second order is considered. Sufficient coefficientitimms of wellposed solvability of the problem are
obtained by the parameterization method as well as algorithm of finding solution is offered.

Keywords:integral condition, nonlocal boundary value problem, hyperbolic equakioadrichs, algorithm.

We consider the following boundary value problem V_\d:{(x,t):t Cxect+w0Ct ¢T}, T >0,
w > 0 with integral condition for the system of partial differential equations

.

DSLL;( ug Ax, t)% +S(xtu+f(xt), ul R", (1)
B(X)”—“i (%,0) 4 oy *+ C( )%(X T) sirre + Tr“1<(x S)% (x,s)ds=d(x), @)
ult,t)=v,@t),  ti[oT], 3)

Du(t,t)=Y,(t),  ti[0T]. 4)

Here u(x,t) = col(ul(x,t), uz(x,t),...,un(x,t)) is an unknown functiorl) = IJ H. (n3 n) are ma-

trices®(x,t), S(x,t), K(xt), n is vectorfunction f (X,t), (n3 n) are matricesB(x), C(x), n is vector
function d(X) coninued onW, [0, M respectively. Thel -vectorfunction Yl(t) is continuously differentiable and
N -vectorfunction YZ(I‘) is continued or{O,T].

Let C(VV, R”) be a space of functions: W- R", are continuous oWV, with norm

ul, = o) A= oA t)] = e ). [, = ().

xt W i=1,n i=1
¥/, = e, ). =12

In the present work are investigated a questions ofpeeded solvability to wide extent of the nonlocal bound-
ary value problem (1{4).

Nonlocal problem with integral conditions arises in mathematical modelling of various physical phenomena.
Nonlocal boundary value problems with integral conditions for partial differential equations began to be studied rela-
tively recently, some classes of problems and a bibliography can be found]inlf4[2] a nonlocal boundary value
problem is consideredith integral condition for a time variable for the system of hyperbolic equations with a mixed
derivative.

E Abdikalikova G.AA./p B H € O dzd S 2060 | . ¢ .
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Used the workos idea [ 1] w\dX,tDm%uEr()ot)i,wéxd)maniwésﬂown f
X

tigation problem is reduced the equivalent problem for the system of hyperbolic-birsier equations

Dv = Alx,tlv+S(x,thu+ f(xt), (xt)i W, (5)

BONV(x.0) 0. + CONT ) s 172 + ﬁ< (x, sM(x, s)ds =d(x), (6)
uiet) =Y, )+ fle)dn, ti o], "
wixt)=Y,(0)+ foviat)dn,  ti [o.T]. @

A triple (V(X,t),u(x,t), W(X,t)) of continuousfunctions on W is called a solution to problem (§3) to
wide extent ofriedrichsif the function V(X,t)i C(V\/, R”) has a continuous derivative with respecttalong char-
acteristic and satisfies family ofdinary differential equations, and condition (6), in which the functiU(Ds,t) and
W(X,t) are related td/(X,t) and DV(X,t) by the functional relations ({(B).

Using method of the characigtic received in théd :{(X,l‘): O¢xecwoOcr¢ T} , T>0, w>0:

Hﬂ; Alx,t 7 +S(x,e)a(x, )+ Flxe), ti[oT], ©)
B(x)V(x,0)+ C(x)v (XT)+ri<(X tWi(xt)de =d(x),  xi [o,u], (10)
T0e)=v,(0)+ /velv ¢ o] 1)
Mx,f):vz(f)f%uﬂ;(v,f)dv, ¢1 [o7], 12)

t)=vlx+t,t), Glx.t)=ulx+1,t), Wot)=wlx+t,t), Abt)= Alx+t,t),

vlx,
S(x,t )): S(x+2,t), K(x,t)=K(x+zt,t), F(x,t)=f(x+z,1): the (n3 n) matrices A(x, ),

Slx.t). Kx

function d( ) is continuous or{O, M and N -vectorfunction Yl(f) is continuously differentiable antl -vector

where

-vectorfunction f~(X,l‘) is continuous onH ; (n3 n) are matricesé(X), C~Z(X) N -vecta-

function YZ(I‘) is continuos on [O,T].

Let C(ﬁ, Rn) be the space of continuous functions H - R"on H with norm

7l = e meofvlx,z )|

The continuous functions\7(X,t) on H are called a solution to problem {@2) if the function

11



ISSN23084804.Sci ence and worl d. 2016. -~ 5 (33

\7(X,l‘)i C(H, R”) has a continuous derivative with respectftoand satisfies family of boundary value problem
for the system of ordinary differential equations, anddéoon (10), in which the functionﬁ(x,l‘) and W(X,f) are

related to\7(X, l‘) and &[ (X, t) by the functional relations (14}1L2).

The continuous functlonsl(x t) (X t, t) on W are called a solution to wide extent of boundary value

problem for the system of partial differential equations (1) with nonlocal integral conditio@.(2)
For the finding solution of boundary value problem(®2), an algorithm is offered.

Step 0:in (9) acceptingT(X,l‘) = Yl(l‘), and solved twgpoint boundary value problem (9)0) we shall de-

v (©
fine initial approaChV(O)(X,t) Using the V(X l‘) ()(X l‘) Ll\; i p from correlation (11)12) finding
woou
g (X t ) andw® (X t ) respectively.
Step 1: we shall take in right part (ﬂ)()( l‘) )(X l‘) and solving boundary value problem-(2p) we

shall define initial apprOX|mat|ovl()(X,l‘). Substituting in (13)12) the function \7(1)(X,l‘) is found, as well as
(1)
\Y ~ —~
bt ; (X l‘) finding u(l)(X,[) and W(l)(X,l‘). And so on.
L

On sted( : continuing this process we shall g(&(k)(x,l‘), G(k)(x,l‘), \7\7(") (X,l‘) )

By fixed 0(x,2), x1 [0,u] the problem(9( 10) wi I | be family of two poini
uﬂ; At )i +G(,), ¢ [oT]. 13)

The continuous functio/ : H - R" that has a continuowerivative with respect téd on H is called a
solution of the family two point boundary value problems (13), (10) if it satisfies system (13) and condition (10) for all

(X,[)i H and x| [O,W],respectively.

Definition 1. A family of two point boundary value problem (13), (10) is said to bepuesiéd solvable if it
has a unique solutioﬁ(x,t)i H(ﬁ, Rn) for any functionsG(X,l‘) and d (X) and thissolution satisfies the esti-
mate

max||v(x t) ¢ Kx )max%naxHG(x,z‘)H,Ha 18

tifoT] ciifoT]

where IZ(X) is a continuous function 0[0, M independent oré(x, t ) andd (X) :
Definition 2. The boundary value problem {(#) is said to be wetposed solvable if it has a unique solution

u (X,t)i o (VV, R”) for any functions f (X,t), d(x), Yl(t) andYZ(t) and this solution satisfies the estimate

max%Jno,

where K = constindependent onf (x,t), d(x), Y,(t) and Y ,(t).

To family two points of boundary value problem for the ordinary differential equations using the aizanet
tion method [3].

Sufficient conditions are obtained for the unique and-petied solvability of the problem in the terms of in-
vertibility of the matrix, and boundary condition.

Theorem 1.Let for someh >0: Nh=T andn,n7=12,..., (nN3 nN) i matrix Q, (X, h) invertible
for all x I [0, M and are satisfied:

(1[Il 1Yl [ 2],

12
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0 lQ, (e h)] | ¢ g, ()

@ q,(x,h) =g, (n nmﬁﬂC

3 nnaxK(x tW(x,t)dt ¢ s <1,

(r-1)h

} -1- alx)h- . _ (abn)”

where a(x) = ‘AX t H S =const.

1‘I OT‘

Then 6llowing approxmate(v X,l‘), U(k) (X,l‘), \'/T/(k)(x,t)) converges to the unique solution of the prob-
lem (9}(12).

At proof of the theorem scheme proof theorems 1 [3, p. 54] and theorems [1] are used.

Theorem 2.Let the fulfilment of conditiontheorem 1. Then nonlokthoundary value problem (%) has the

unique solutionu’ (X,t)i C(VV, R“).
From theorem 1 follows, that problem {8@)2) is uniquely solvable. Since problem-(2) to equivalent prob-

lem (5)}(8), as well as boundary value problem-(8) and (1)(4) equivalent, find that the nonlocal boundary value
problem with integral condition for the system of partial differential equations of the second or@gri@$ the unique

solutionu’ (X,t)i C(VV, R").
Theorem3.Let be family of ueproblep @3),{10)dos thebdiferamtchleequstions af the

well-posed solvability. Then following approxma(te k) ) U(k)(x,t), le(k)(X,f)) converges to the unique solu-

tion of the problem (9§12) and nonlocal boundary value problem-(4) there iswell-posedsolvability to the wide
extent.

If solution built in the wide extent, continuously differentiable with respect tand t, that functionu(x,t)

has continuous partial derivativéd , lY | Déﬂ‘? and satisfies equation (1) for E(D(,t)i W and conditions (214) is
TR Tl
and classical solution nonlocal boundary value probler4))
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FLUID MOTION IN THE SHELL IN RESPECT
TO HARDNESS OF EXTERNAL ENVIRONMENT

A.B. Aliyev, Candidate of Physical and Mathematical Sciences, Lecturer
Baku State University, Azerbaijan

Abstract. The paper studies twdimensional problem of small amplitude wave propagation in incompressible
ideal fluid, flowing in elatically isotropic shell with fixed circular crossection. The hardness of external environment
is taken into the account. Dispersion equation is received.

Keywords:ideal fluid, elastic shell, waves, attenuation.
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MODELLING OF SEDIMENTATION AND FILTRATION
PROCESSES IN THE DISPERSE MIXTURES

T. Amanbae\t, B. Tulegenova, G. Tylleuo\?, M. Salykhart, A. Aijanova®
! Doctor of Physical and Mathenizdl Sciences, ProfesséihD,*Master,* >Student
M. Auezov South Kazakhstan State University (Shymkent), Kazakhstan

Abstract. The model of the suspension behavior taking into account the liquid filtration and sediment for-
mation processes by sedinmelispersed particles is suggested. For describing the dynamics of suspension we use an
equations system of twahase mixture motion, and for the description of fluid motion through the porous layer of sedi-
ment we applied filtering equation based on Dasdgiv. The formulas for the time characteristic of sediment formation
and liquid filtration were revealed.

Keywords disperse mixture, sedimentation, filtration.
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sdeo dzse s dzgj HEMISOKS O ddW stedBOydd 5 ftesyjmij. Skl dzj HsMlsO
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k=1 k=1
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iMmisjMmise jdadzr &3 d Mmlh jMilse j dzdz” 5 6 OM" d1c P czlf g3tiz, SO dipthf)le © ey dz ad ¢
oL BBy desls! ¥ fosdL o sdzfoRusass o LBotsE® | iz deSSuli2) tols & Iz 126 s e O'ls
Oz g ji@® COYHBGEB YOMlsdsets COyJ Mlss O.

[ sistse jtedesMlst Y osdzeyj dede' 7 tejL zdz sOlstse ftod ISOCBAd f tSH
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ksYS On t©OMMKEOtedo Oj B 7 B EOMISj2, Stttk Itsyddoisddsy j ddw

w:Ce.y) =[5 f(x @) coslay) da, (1)
GHJ :
fi(x.a) = (4; + B; ax) coshlax) + (C; + Dyax) sinh(ax). (2)
O dzdzts § " j dedd SlstcOxy O] Is fd B3d3j Isted ¥ 6 OMMBOKJ :

I
Aile) Bila) . Cla)Dila) =125 tejHjdvs s dL ctOddyde » d fjtejrtHd A
LicOo dzj ded v , EmMlsOdzOe dzd o Os " d j L QoL defiyfoBdes fif laf' = dj tdnjCtdejlny doo@xsh
stse, BkHEI MmdzjHEs M ddd:
'I-?_i'x = _N{ll"i'i'_rxx + H‘;’_x}'}' },
My = —N(W e + VW 5, ). (3)
My = =My, = N1 — V)W, ..
vydlsr 9 OW EttOodzj dzgdw (3), cteOddyds | Lkmdzsedw sy dts L Of
3 oHBd LOCt] ralddsct CtcOw
1-1"-]_{['.!}?:] = 11"-1_1-{['.1}{] = U, (4)
3 9HBBdZ MotBBAMmEs C OV

Wz VI __'I.'_'I.':]':I:__'I.':' =0;

(5)
Wy e + (2 — )W _rJ.'_].':][E_J.'j =0.
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LEEOo dzj ded W (5) JHE MY IS QdEOEdtse W
1 jiejitsHdy j kfdsedw BkHkls ddjls! odH:

W, (e ) = Wy (e, y);
1'1"'1,.1' (e. .'}'1:] = 1'1"':._1_: (c. _‘J;‘:] ; (6)
(W + 1J1'VL.J-'J-‘:]l:r.J-':' =Wy +v 1'1"":.}'}':]&._1-':'-

vyissBr ftdkzydls: {ohmdjHdj] djtsBrtHd®Bs HAEY tjhjddy L
o O h OwH Hdpa@O B ' 15! dgj f toj ter=g @ ¢ de tp fidded joaf ddfafdzv j kv ssySs O
Cd, o Cnbttets?2 1 IsO0 MddzO fHtwjlsjtef joOjls twOLWK 9. | HOdzs®
LOMBj dzd o Mtstcj Hislstsyj dedez s @EeDic e € zH dptzsagis? S @ULC ydj 2

Gly)=p,Ivl =5;
(7
Gy} =0,0 < |yl < oo,
CHIPG =P ted GG HEY jd §§-el R Sl sz fizjH jddiils j ceOd desj 1§ o H
Yyd§ly), dzj sBrntHdBs] cdptpafn dasQy dzfip@as'e dgf Mdzj Hize h j o3 o dHJ:

N (W ex + Weyyadiogy + NWosr + Wogyad o) = Iy %Eﬂsiﬂﬂdﬂ- (8)
| sHMsOo dzvw Mmtssisdash jddw (1) d (2) o bkimdssdw (3), (4
dzj L Oo d nd o3 = ididzdd® y d W As dizlsy © § d3:
£0.a) = f,00.a) =0
fiml0a) —a®vf(0.a) = 0;
fore0a) —a?(2 -, (0.a) = 0; (9)
fl{c,u:] —f:{c,a] =0;
fixle.a) —foxlc.a) = 0;
fia (e a) — fale a) = 0;

fo e (c.a) — - (c.o) = E

RL bkffdsed?2 (9) dsclkls b Ak Bedele)jDdm) (ESW W dydj dals’
1 sfdzy ftsdzzyj ddy 1lsdmn St WWdydjddstse dzj Mtseflse j dzdzr j
le 11. vyvltsBr MtOodedls! tejL lzdz sOIsr {59 jH jrdzaddi tpdia®Rs ts dzj 1

Ma p
fls d dzr Cdzj ydets 2  H-dzdzglzelzj aglaztzts TANSEPH Gz ) ( 8" dZO 9L WSO f dzOMls d daC
hs2 Hidedssdzj i yidk #¢ 15 w©OL, Bfsdz! "N j J hdoddr A.

2. Yrtefrzr v rr Y dwuRrRLZ VL oo sIRrRrf 1614t UVvYISR, (o
VL Yot o fRrRYruesfu Yos {rY 1 ) fFRPRIB JRURR 1071 [] ¢
t OfMMBslsted 3 oW Bskesd dalze , L j BBdzj dzdzlz¥ s tSHA&S2 dL
flsddzz (tedmMbezdzsS 2), &O Ctlststelzs i BYmls otz Q fipt tefOne jtodkzyL dRABO W( frp Hd:
f Otc OB tsdzd U JAHEL. 5 dfzd dedOC tolz@f e3P jTd@fie'O dzdzj dz' dz@ dzd dzed d L OH § dz€ d .

J
"
I

,—‘
o & o

tdMml z2PmMisddz® fsH Hi2Mlsodjd3 dzOctelkzL ¢ d, ©WOMYtej HJ dzj dedets? 9 H BC
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r dzv sBdzj eyjdedw e jdedvw ftsfilsOodzj dzdz" = L OH CF Cf dzDfts §f €20
Led O] ftdkzyjd Hoj WERydd Hdhv ftctrlegreCGdl&zoHsiddr , ©
Lisdds WkdCydwd oo jHjdk Mbdlsoe yliigdee ixjh dzjy ddsdzte jodsfyr dsOfmimk § dzOf
hj @@y (=12)BkHEl bkHo djlse W isy) =0tGEa@Bed Y ¢ 5H ktsOo dzj dad 2
cdujig9()l) dets tojh jdzdj HOdzdzsR L 16 OH Bt dzeziisy tBtceBPo Ols! o

; € . _1+v i

P S
_A,??—A,T—A,O— P T (10)

SEEHO 0 6Oy dd] Hd fESCEEOd SE b D R s, [ dohy
ZOctlkzL O LOHOAO {(tsMisswdzdzs?2 ddzlsj dzmdo desmisd d dzddedvw jvy (e
e:jau fnx% cos(un) sinlupldu, (11)

d Hd" dOctklkzL Cd, ©OMitejHjd dies? s §O0LOBtddyjMSsdEz L O0CH

3F A e @Rl .
) = 5 S s s ot @2
L HJ
oo =p— AW =1 +92+ (2y + 1) (coshu)?: (13)

pifrw= Qr+Dlsy + 0l — ey — A+ 20%8)s; —plE + vl ] +[1+ 2y + 297 + 2% - 01— )]sy +
w2 —F—rleg -+ 2r+ 292+ 20°A —r + E)lss — 2 — v + (1 + 2¢)%8 + 40281 — #)]ucy:
(14)
5y, = cnsh{{? —r+ E]u};
s, = cosh((2 — r — Fu);
Sq = cnsh{{? +r— E:lu}:
5, = n:n:-sh{':*r + -f]l.i} ;
55 = cnsh{{r —£) p.}: (15)
e, = sinh((2 — r + Fu);
¢, = sinh((2 — r — u);
c; = sinh((2 + » — Fu) ;
€y = s[nh{{'r‘ + ) LJ.}:
e = sinh{(r — Du).

I smdzy fodzzyd dedvw Csi WWdydyjdadstse (15) dgj MseMmise j dede” §j d dals
MejH" Maplell, O §tdkzuyj ddz jlsaywgQy jimm@e didiotOsddosis e fip toyfN-odsis Gsdd Is
SYS11. 0 o Isficwfipledesias?) . vissB' MeOodedls! tjLlzdz IsOIT e HJ dzd
n 34 tdzs? ff dzOMis d dzatsANSYSHE dzj Q ozts B dewdiddigddlagzias? L OH Ofgld d @z0 dzPMm o s K & d
of &3 twOMmMmisswddvgd L/ 2 CtLOjD " & sfpls@lsdadzts fLaz@difds dagzDz) § lszd g wE ¢
Btsdz "Mid tejdilz’ d dzj Bjdaj . ud B o 3,5 2tz B tf de'df vizfs 3 s @A fry ff Bz iCdats
ded@s Isfw  tej L zdz 5O o' udMmdzj ded?2 (Hdz¥ dOGtelzL Cd, tcMApkltd] H jfiplzy da
6L zdz, s Oflssidimfy § dedz” 30 L Of § g6 NdUMJM“@W“:BW“Bﬁ@z@E_ﬁ:J(@W v @ts O C

gL to} psWejf teg=c, W =W, {ftef>cl csddB ttOMMydlE=e0j lsfr]IWI 9 ItsySJ
K= aylaz+r? :Ir:J (16)

pHazt
G Hoj = 2.24861,a, = 0.08338. 0, = 4640370 = p =1 01=r =1

K = ayr®2p® + ayrs, (17)
& o, = —0.08943, a, = 1.89453,0, = 1.327,a, = 0.51157,a, = 2.75367,0.05 < p< 1,01 <r =<1

K= c,_l:|:2+r::lr:J (18)

o+azr

G Haj = 042702, 0, = 2.8696% 0, = —01470203 =p =101 =+ =1,
27



ISSN23084804.Sci ence and worl d. 2016. -~ 5 (33

HicOo dzj ded j t3jd bty UsOREOOE s ) KMSYS ] ezsP s BBH @ ds “ & sdz b
Ty Hjddj (dzj Issd Ct fd ko jdduj ddd Istdbzde § wednEdizz »j
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60 H_"‘-_J_h_
c\
tdfim.dzBw dedj dL d3j dgj ded ™ Istsdzh d dz" f &zOfls d dzr 0 IsC dtsdzj ddj o J dzd ud
ttOo dztsH j 2 flsolze h j2 in d & dzOditefds oyl Breedhgizd ] dajddadie) dede’ ds gyIPBHEAE ANSY
a- A_DDEE'L?’—DD'?E!'LL_DII'L'L—DSF_l'?EDH,‘L_D JE = 21=10MMs;
b- A=0.015mr = 0.0075e [ = 0,030, F = 1980,v = 0.3.E

2.1= 10 a;
E

c- A =0.005m7 = 0.0025m.] = 0.01mv = 0.3,F = 1980H,v = 0.3.E = 2.1 = 10*'Ma.

RMEC dz¥ yJ dz¢ fafzsj Ismw dzj Btsdz' h Ow ¢ MtejiH davdzwe ls =sod2Qf, dz'  dz COftf cz@ffi
h=(000175..00023)ds M or B Lkilkdg fn OB Mtsdzt Is dzts 2 9 J dzd yd des 2 ttshindse € d ,
OBMtsdzs Isdes? o j dedf tdfde’z otg dafiBug dflzd d Istsdzh d dz' § dzOMIg dfislz’s sfga J t R Qzj G
slso jlsMisodj & cdPBlO If OtePidd] dstEd@ ttOMMudls’ 8 O B2 § &ZOMIsddz , v

I sctejh dzsiisd OdzOdzdlsduj MStseEts &jlssHO oL teOmMsOsls 5 oj
fssjted kmss2ydotsmisd BEdBstzfI ydeg, sEEBhE@WsRylsj stedd) d Is
dzr f ZOMsdrhddbtz) dt ftoddj dj iy B0cdf isflso  §BE oY ©d B ki
M3Ostcdo O smw IstsdzC O B J ME tsdzj ydets H dzd dzdzOv § &zOMis dz®@H st h OJ
ANSYS 1103 D dzjls s0OC dri LOAOQdgdnwj defOMIs  dz©@ dz# B 52 Istsdzh ddz@ d tej

MmElsW Hd&v Hobkd&jtedyr 7 dsH,jdzj2 BMsOjlsMmw ddh! djStskstOw
dzts?2 HBMistse jtodesisd toj L zdz' Is Olgts off, toc Lo @iz’ fighisse j teliscliatsO 3 (O sty Z(dfftst€d 4t
CteOjorn 1WWjChkse d BjL fslbjted kmss2ydetsmisd Stdistezsydd
sjte® dzgOctelzy jdedw d tOLdzdyde = f OteOdzj stetse ¢ sdeftsdz des?2 ff dzOfy

h o
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M. 4. | Oe d fipd dftsthPidds dtfdes ts dsdsr tds Js U6 § &z dodpcdzts y j ded W tcOo dgsH j 2 lsea zs M j 2
Odzdisdud MEdd3 (ddzd ydfmdzj dedz” 5) Holkgjteds d3 d3j ssHEd (MY cdO" dzOv  dzd
( S telkc & ¥ N01BMwri= 0.0075m ] = 0.03M,F = 1980,v = 0.3.E = 2.1=10%Ma
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EVALUATION OF ELASTIC CANTILEVER PLATE AFFECTED BY ALONG DISTRIBUTED
LOAD WITHIN THE FRAMEWORK OF THREE -DIMENSIONAL THEORY

G.A. Zhuravlev?, L.P. Obrezkov?
! Candidate of Technical Sciences, Leading ReseartRestgraduate Student
Institute of Mathematics, Mechanics and Computer Science named after I.1. Vorovich
Southern Federal University (Rostow-Don), Russia

Abstract. The problem solutions on removal of rectangular elastic cantilever plate (rigidly fixed @ne of
its long sides) of uniform thickness and width, affected by transversal load distributed according to parabolic law along
the line parallel to stopping up line are got. It is proved that bidiminsional analytical method reflects the influence of
loading type and various parameters of cantilever plate correctly (if not influenced by tip effects and loss in stability of
nonperfect plate construction of finite length).

Keywords:elasticity theory, plate theory, cantilever plate, flection, transvecsad.
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VORTEX MODEL OF LIGHT NUCLEI
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CLASSIFICATION AND PARAMETERS
OF EXCITED STATES OF ELEMENT ARY PARTICLES

A.S. Kholmanskiy, Doctor of Chemical Sciences, Leading Researcher
All Russian Institute for Electrification of Agriculture, RAS (MoscoWussia

Abstract.In the framework oélementaryphysics of ether, the excited states of neutron, pratad electron
were calculated and systematized. Vortex structures of neutrinos and relativistic electrons were also calculated.
Keywords:excitation, vortex, nucleons, electron, neutrino.
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A SOLUTION TO GEN ERALIZED NONLINEAR EQUATION OF SECOND ORDER

T.Z. Chochiev, Candidate of Physical and Mathematical Sciences, Senior Researcher
Southern Mathematical Institute of the Vladikavkaz Scientific Center of the Russian Academy of Sciences
and the Government of thRepublic of North Ossetia Alania, Russia

Abstract In the study [1] a nonlinear equation of second order corresponding to linear equation of third order
is considered. In the present study we managed to extend this equation and apply to it the lsadhefro@tsideration
as to the nonlinear equation mentioned above. It has been found that its solution consists of the presupposition of two
solutions: the solution of secomdder linear equation and that of the general nonlinear Riccati equation.

Keywords: equation, nonlinear, linear, feasibility, satisfying, Riccati class.
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SOME PROPERTIES OF NETWORKS

S.K. Shoyimardonov,Assistant
Department of Higher Mathematics
Tashkent University of Information Technologies, Uzbekistan

Abstract.In this paper, we investigate the following: (1) the product efetsvorks is csmetwork, the product
of CS -networks isCS -network, the image of agetwork by sequenamvering map is esetwork, the image ofs -

network by isequence&overing map isCS -network, the product of-ketworks is a fnetwork, the image ofketwork
by compactovering map is a-ketwork.

Keywords:cs-network, CS -network, knetwork, sequeneeovering map, compacivering map.

1. INTRODUCTION
To determine preserving topological properties of topological spaces by product and continuous map is one of the cen-

tral questions of general topology. The networks (IS k) are characterized by important properties of topologjzates.

Some properties of networks (@:ss* , K) and of covering maps (sequencsetjuence, compact) are discussed in-12]3
2. MAIN RESULTS

Let X be aT, topological space an® ={P,: P EX be a family with X[ ﬂ P .
Definition 2.1.[12]. A sequencd X} in X is calledeventuallyin P if {X} converges toX, and there ex-
ists i N such thaf{ % { x; nz2 n EP.

Definition 2.2. [12]. The family P is called anetworkat point XI X if for each neighborhood oX there
exists Pl P suchthatP E U .
Definition 2.3.[12].The family P is called acsnetworkat point XI X if for any sequenc¢ X} converg-

ing to X and a neighborhoold of X, there exists®| P such thatP E U and{x} is eventually inP .

Definition 2.4. [12]. The family P is called acs -networkat a pointXi X if whenever{xn} is a se-
quence converging to a poitl U with U openin X , then{Xq: il Nt EP EU for some subsequen({e(n}
of {x} and somePi P .

Proposition 2.5.If the fanilies P and T are csnetworks respectively at poinosi X and yi Y, then
the family P 3 T is csnetwork too at poin(X, y)I X 3Y.

Proof. Let G be a neighborhood of poir(tx, y) and{X} ,{y} are some sequences converging to points
X and y regectively. It is easy to see that there exist neighborhbbds/ of points X and y respectively, such
that U3V EG. Moreover, there existPi P, TI T and nd N, mI N that {x} EP EU and
{y} ET EV for eachn>n,, k>m. We takem=max g, ), then{(X, y)} E P3T EG for each
Nn>m. Hence,P 3 T is csnetwork at point(X, Y).

Corollary 2.6. The families P, J = ]] are csnetworks at poirgt X i XI respectively, then their product

A ; ; A
O P is a csnetwork too at pOll"IEX1 X, X, )| O x .
i=1

i=1 e
Example 2.7.Let X =[ 3,3] be space. It is easy to see the family;{(;(l _1,1 E.;)} is a csnetwork at
nn
point Xx=1 and T =(C2 L2 2y is a csnetwork at pointy =2, whereni N. For each neighborhoo@ of
n~ n
point A(X, y) we taker :gljig{d(A B}, where d is metric in X . Next we take,, —a %,1 %), V=(2 _%,2 %),
then U3V EG. We can find noi N such bhat for _ 1 1, 1 . 1. this attitude
P15 TE@ 2 5

P3T BU ¥V &is understandable. Therefor®,3 T is a csnetwork too.

E Shoyimardonov . /z 52 d &30 tc u.gs, 02046
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Proposition 2.8.1f the families P and T are ¢S -networks respectively at pointgl X yl Y thena
family P3 T is ¢S -network too at poin(X, y)I X 3Y.

Proof. In this case again Ié6 be a neighborhood of poirftx, y) and{x} and{y} are some sequences con-
verging to pointsX and y respectively and is known there exists neighborhdddsV of points X and y respectively,
such thatU3V EG. Moreover, by dfinition of cs -network there existPi P, Ti T and subsequences
{x,: il N} and{y, : jl N} of sequence§x} and{y} respectively, such theix, - il NN EP BJ and
{¥,: il NN ET BV . Afterward we renumbered subsequences and we Hew,, v,): ki N EP3T E

Hence,P 3 T is acs -network at the poinX, y) and we have proved the proposition 2.8.

Corollary 2.9. The familiesP = ZI] are CS -networks respectively at points

Ve n *
X | X, then their producQ) P, is a CS -network at the POINEx ... )i 6 X -
i=1 i=1

Definition 2.10.[8]. Let f : X - Y be a map continuous and onto

(1) f is asequenceovering magf each convergent sequence (ir@s its limit point) ofY is the image of
some convergent sequence Xf.

(2) f is al-sequenceovering magf for each yi Y, there isxi f *(y) such that whenevefy} is a

sequence converging ty in Y there is sequencgX} converging toX in X with each Xni f(y,)-
Remark 2.11.1-sequence&overing magY sequence&overing map.
Proposition 2.12.1f f: X - Y is sequenceovering map and® is a csnetwork at pointXOI’ X, then

f(P)={f(P: P [P isacsnetwork at the pointy, = f(x,).

Proof. By definition of continuous map for each neighborhdbdof point Y, there exists a neighbarbd U of
point X, such thatf (U) E V . Since the familyP is csnetwork at the poink, , there existP | P suchthatP E U .
Therefore, there exist = f(P) [ f(P) such thafT E V. Now we will show that for each sequedcg} converging
to Yy, there ismi N such tha yr} ET for every N > M. We have thatf is sequenceovering map, so the sequence
{y} is the image of some sequer{c&} of X converging tox,. Then there existnl N such tha{ x} E P for
everyn>m,so{ f(x)} { }} Ef P Fforeveryn>m.So f(P) is csnetwork at pointy, .

Proposition 2.13.1f f: X - Y 1-sequence converging map am is a CS -network at pointxoi X,
then f (P) ={f(P): P I B is cs -network at pointy, = f(X,).

Proof. Us sufficient show that for every sequelﬁq&?} converging to pointy,, IV with V openinY there exists

subsequencgy, : i [ N} andTi f(P) such that . We have that is 1-sequence converging
map. Therefore, there exist and such that is a converging sequence to. We assume
that . Then is not converging to , because, is a continuous map, so . In addition, isa
-network at a point , so there exists subsequence of and such that , therefore,
. Hence, is -network at the point
Definition 2.14.[8]. is calledk-networkif whenever with compact and openin ,then

for some finite

Let be a map continuous and onto.

Definition 2.15.[8]. The map is calledcompactcovering mapf each compact subset of is the image of
some compact subset of .

Proposition 2.16.If the families and are knetworks respectively in  and , then tle family

is k-network in
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