MATEMATUKAHbIH 3AMAHAYU MOCEJENEPI

4
COBPEMEHHbIE BOMNMPOCbI MATEMATUKU

MULTIPERIODIC SOLUTION OF A BOUNDARY VALUE TASK
FOR THE SYSTEM OF PARABOLIC EQUATIONS

MVYJIbTUIIEPUOJUYECKOE PEIIIEHUE KPAEBO 3AIIAYN
JUIA CUCTEMBI ITAPABOJIMYMECKUX YPABHEHI

Abdikalikova G.A.
Aktobe State University by K.Zhubanov, Aktobe c,Kazahstan

We consider the boundary value problem

ou & ou d’u
Lu=—+ ) ——Au——+wm=flr,t,x,y), 1
- ;azj 5t f(z.t,x,7) ()
u(z‘, t, x,O) = ‘P(T, t,x) , 2)
where multivariate time (z,¢)e E,,,, x€ E,, E, - n- measured of the Euclid space,
9> 9o’ 0’

+ +...+ - operator of Laplace;
ox;  ox; ox’

n

ye E1+ = [O,+°°), (T’ t’ x’ y)e El:m+n+1; A =

y=const>0; [ (T,t,x, y) and ‘P(T,t,x) - n — vector — functions.
For functions f (T,t,x, y) and ‘P(T,t,x) are expected that meet the conditions of periodicity:
fle+6,t+ka,x+po,y)=f(t.t,x,y), ke Z", pe Z",
‘P(T+0,t+kw,x+p0'): ‘P(T,t,x), keZ", peZ",
where 6, @, ,...,®, ,0,,...,0, -periods, kw = (k,@,,k,w, ...k, w®, )— m-vector,
po = (plol,pzo'z,...,pnan )- n -vector;

condition of Gelder on 7, #,x, y with exponents %,a:
5 T)~ flenx.y) <r1(|f_r|§ = +[F =" +|§—y|aj,

(e 7,5)— (et ) < r2(|f_f|§’ " +|x_x|“j,

whereaze (0,1), T,,T, —const.
Problem 1. Find sufficient conditions existence and uniqueness (9, a, G) - periodicon 7, ¢,

x of solutions of the equations (1) with condition (2).
For research the problem 1 consider auxiliary problem.
Problem 2. Find (9, a, O') - periodic on 7, #,x of solutions of the equations

Lu = f(z,1,x,), 3)

with conditions
i(zy,t,%,y)=9(t,x,y)e CB(E,,,..), (4)
i(z,t,x,0)="P(z,1,x), (5)

fle.t,x,y), for y=0

h f 9t’ s = ’
W eref(T X )/) {_f(r,t,x,—y)a fOI’y<O
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_ olt,x,y), for y=0
¢(t’ x’ y) = 4
- ¢(t=x>_y)a fOI’ y< 0
CB(E, ..., )- Banach space continuous function @(t,x, y) with norm

||¢||CB(EW”H) = Sup |a(t’x’ y)| ’
Em+n+]
In this abstract using idea works [1]-[3].
Fundamental of solution differential equations of parabolic type were researched in works
many authors, note the work [4].

The solution of problem (3)-(5) search in the shape
i(r,t,x,y)= 07" J.V(T —7,,x =&)X
EVV

X IU(T—TO,y—n)UO(T—ro,t—er+ero)¢(1—er+ero,§,77)d77df+

+ T'[[V(H) IV(T —5,x— 5)TU(T — 5,y —1)X
E, oo

To

xU,(t—s,t—et+es)f(s,t —er+es,&,n)dnd&ds +

Jﬂ”“jVT $,X— f) (T s,y —n)x

UO(T—s,t—ez‘+es)‘l‘(s,t—ez‘+es,ﬁ)dfds. (6)
b’
Here U(r—7,,y-n)=[4z(c-7,)[2¢ ““™ for 7>17, fundamental of solution of the equa-
u 0 5
au P “ =0, function of V(r—7,,x—&)=l4n(r—7,)[2¢ *~™ - fundamental of solution of
T oy
ou d’u ~1(t-1,)
the equation Faewe =0 for t>7,, V(t—1,,x=EWU(r—7,,y—n)U,(t—7,,t —eT+eT, )/ 0
T Ox

- fundamental of solution the operator of L forall x,{€ E,, 7>71,.
For 7 < 7, fundamentals of solution continue zero.
Use the condition of periodically:
iu(z,,t,x,y)=u(r, +6,t,x,y)

search among solutions (6) @ - periodic the solution of problem.
Then

u'(z,t,x,y)= IE He=s) IVT 5, x—EW, (- 5,6 —eT+es)x
X I[U(T—S,y_77>—U(T—S,y+77)]f(S,t—€T+€S,§,77)d77d§ds+
0

+ _Z[[y(r_S)EJ‘V(T —§,X— f)aa—(;(z' O 7])‘ =0 X

XU, (1 —s,t—et+es)¥(s,t —et+es,&)d&ds . (7)
Some quality of the function of u*(z,t, x, y):

1.‘u (r,t,x y‘< M}fw + N/~ *Fy
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2. The function of u" (T, t,Xx, y) multiperiodic on7,z,x :

where N = M (M —

-const .

u'(t+6,t+ko,x+ po,y)=u'(z,t,x,y).

3. The function of u" (T, 1,x, y) uniqueness.

Theorem.If for functions f (T,t,x, y) and ‘I’(T, t,x) were executed conditions, then equation
(1) by condition (2) and ¥ =const >0 has uniqueness multiperiodic on 7, ¢, x of solutions

u*(z,t,x,y), present in the shape (7).
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OB YCJIOBHUAX PAZPEIIUMOCTHU HEJIOKAJBHOM KPAEBOM 3AJTAYU
JJIs1 CUCTEMbI YPABHEHUSA B YACTHBIX ITPOU3BO/JHBIX

ON CONDITIONS FOR A NONLOCAL BOUNDARY VALUE SYSTEM EQUATIONS
IN PARTIAL DERIVATIVE

Abmukanankona I'.A., UcenoBa A.A.
Axmrobunckuti cocyoapcmeenuslil yrusepcumem um. K Kybanosa, 2.Akmobe, Kazaxcman

HaQ = {(x,t) cat<x<at+w0<t<T},T>0,w0>0 paccMaTpuBaeTcs KpaeBas 3ajaua C
HCJIOKAJIbHBIM YCJIOBHUEM JJIs1 CUCTEMbI ypaBHeHI/Iﬁ B YaCTHBIX MMPOU3BOAHBIX

D[iu}/l(x,z)a_%s(x,t)w Fler). uer". 0

ox ox

B(x)g—Z(x,O)+ C(x)g—:l(x fT.T)=d(x), xelo.a], @)
ult,)=¥(),  telo,1], (3)

rae D=%+aai, az(al,az,...,an)— n - BEKTOD, A(x,t), S(x,t)— (}’an)-ManI/IHBI, f(x,t)—n—
X

BeKTOP-(YHKLHMS HENPEePbIBHBL 0 X u ¢ Ha £ B(x),C(x)— (nxn)— marpuus u 7- BexTOp-
dynxumst d(x) — HenpepbIBHBI Ha [0, ] dynxmst P(7) menpepbisro nuddeperumpyema Ha [0,7].
UYepes C(ﬁ,R”) 0603HaYMM MPOCTPAHCTBO HENPEPHIBHEIX MO X U ¢ (QyHKIHil u:Q — R” ¢

maxmaXZ‘ xt)(
(x,0) Q (xQ i=l,n

QF &

[lenb maHHOTO COOOIICHUS - HAUTH KOX(PQOUIIMEHTHBIE NOCTATOYHBIC YCIOBHS KOPPEKTHOH
paspeuumoctH 3anaun (1)-(3).

Ha coBpeMeHHOM »JTame pa3BUTHS TEOPHUHM KpAeBBIX 3a1ad Ui ypaBHEHHS B YaCTHBIX
MIPOU3BOHBIX 3HAYUTENBHBI UHTEPEC MPEACTABISAIOT 3314l C HEJIOKAIBHBIMHU OTPAHUYEHUSIMU, B

HOPMOH ||u|| = max max”u X, t)|
xe[0,w]1€[0,T]

el = max Ja(x)).

tEOT
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