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Recurrence relation generalized...

A.T.balimaHkyJ10B

Kaanbuianras KplL1y 0epy Ko3()(pUIHEHTIH ecenTeyaiH
PEKYPPEHTTIK apaKaTbIHACHI

Makanaza aBTOPMEH TONBIPAKTa >KBUIYIBIH TapaThlly ece0i KapacThIpbUIa OTHIPHIN, OipesmeMai ecemnTiy
MaTeMaTHKaJIbIK MOJIEI YChIHBULABL. JKep TombIparbl TEMIIEPaTYpPaChIHbIH OJILICHIeH MOHI MeH xep OeTiHaeri
aya Temreparypacsl Oepinui. Kepi GacTankpl-aiiMaKTBIK ecell KapacThIPbUIBII, KOCAJIKBI €CeIl IIbIFapbUIIbl,
TONBIPAKTHIH KOPLIAFaH OpTara Xblly Oepy KO3 PULHEHTIH ecenTey YIIiH UTepalnsIIbIK 9/1iC aHBIKTaJIIbL.

A.T.baiimaHkynoB

PexyppeHTHOe cOOTHOIIEHHE pacyeTa 0000111eHHOT 0
k03¢ PunuenTa TemnoodMena

ABTOpOM B pe3yNbTaTe U3y4eHHs 3aJa4d PacHpOCTPaHEHHUs TeMja B TPYHTE NMpPEATIoKeHa MaTeMaTHdecKas
MOZeNb OJHOMEpPHOH 3amaun. 3aJaHbl U3MEPEHHOE 3HAUE€HHE TEMIIEpaTyphl IPYHTa 3€MIIH M TeMIepaTypa
BO3/JyXa Ha MMOBEPXHOCTH 3eMJH. PaccMoTpeHa obpaTHas HaualbHO-KpaeBas 3ajaya, IMOCTPOEHA COMPSHKEH-
Hasl 3ajada, BHIBEJICH MTEPAIOHHBIM METOJ pacdera Kod((HIMEHTa TeIUIOOTAAYH ITOYBEI B OKPYKAIOIIYIO
cpeny.

UDC 519.62:624.131

A.T.Baiymankulov, T.A.Zhuaspayev

A.Baitursynov Kostanaiy State University (E-mail:Bat_56@mail.ru)

Priori estimates for the solution of direct and adjoint problems

In this work the reverse coefficient task is considered. The system of joint equalizations of transfer of heat,
in an array «underground — under earth layer of atmospheres — the active layer of soil» in soil is described
by nonlinear differential equation of the second order. A priori estimates for decisions direct and adjoint tasks
for the case, when the generalized coefficient of heat emission is equal to the permanent size, are concluded.

Key words: the coefficient of heate mission, direct an dattended tasks, apriories timations, Koshi’s in equality.

It is decided the task [1] is:

o0 o(. 00
E—g[?\,gj, ZE(O,H), tE(O,l‘max), (1)
e|t=0:90(z)’ 0].,=T1; (2)
20
A = NO(O] =T ). 3)

It is required to define the meaning N(¢) that is the generalized coefficient of heat exchange. The axis z

directs upwards, the beginning of coordinates is on the unchanging layer of temperature of soil. In the ca-
pacity of additional entered basis it is given the air temperature and measured value of temperature of soil
ona surface. It is considered the particular case, when T7,(¢)=7,(¢). That is, having the measures

C, A, ¢(x), T;, T,(¢) and T,(¢) it is required to define N(¢)and 0(z,t). Here T, (¢)is the measured value

of temperature of soil on the earth surface.
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A.T.Baiymankulov, T.A.Zhuaspayev

The task is considered by an iterative method. Here nis an iterative parameter. In this case N(z) is de-
termined by the iterative measures N(¢,n), n=0,1,...

The beginning meaning N(z,0) is given and the following meanings N(¢,n)is determined from
the condition of monotony of functional [2—4]

Tmax

NM—IWH07WDw (4)

The following variants of meanings of the generahzed coefficient are possible:
1.N(t) = N = const.

2.N@t)= N+Nsin%.

3.N(t)=N, +Z[N§k smk12 +N, s%)

k=1
where m is the limited whole positive number.
The example of a priori estimations for decision of task (1)—(3) is given for the case, when
N(t)= N =const.
Here the task (1)—(3) has this kind

ot 0Oz\ 0z
0], =0,(2).0|_, =T (6)
00
A— NO = NT, (¢). 7
oz z:H + |z:H b( ) ( )

We will increase (5) by G(Z,I)and will integrate on z from O till H. After the single integration into

—j (a(jj dz.

We’ll mark -7, again in 9. Then the second integral in the rlght part of the sign of equality converts

the parts on a variable z we have the equality

00
H_?\'a

into zero. Taking into accounting of the condition (6)—(7) and suggesting, that C = const we will integrate
the will get equality on ¢ from O till arbitrary ¢. Then

l]fez (z,t;n)dz+j‘dr]{7{@j2 dzdt+ N(n)j@z (H,t;n)dt=
29 ot

0
IG (H,7; n) ( Ydt+— CJ.O2
Using Koshi’s in equality, we have the conclusmn

18, LY 1t
~C[07(z,0)dz + [dx[ 1| = | dzdv+=N[0*(H,1)d1<
2 9 o o \oz 2

Tmax H
< %N ! T?(t)dt+ %c ! 02 (z)d-=.
There is
C, = max {l tmj T} (r)dr,lCT 0; (z)dz}.
2% 2 9
Then

2 t
§||e||2+ 2 a +%j 0°(H,t)dt< C,(1+ N). (8)
0 0

8 BecTHuk KaparaHgmHckoro yHusepcurteTa



Priori estimates for the solution...

We take the estimation of attended tasks also for the case when N(¢) = N = const. In this case the initial
differential task is written in such a way.

ot 0z\ Oz
0l =60(2). 8], = T; (10)
2 +NO|_, =NT,(¢). (11)
Z z=H
And attended differential tasks have the type
W, 0NN 0; (12)
ot 0z\ oz
W|t:TmaX - =0 =0; (13)
oy 3
(l5;+NW)FH—2@—2A0L}, (14)

We multiply the equality(12) by w(z,¢) and integrate on z from O till A. After the single integration

—Tx(a—"’)dz—o
MG .

and accounting the beginning-boundary conditions

into the parts we have the equality:

cto ,
—|= ,)dz +
2£&w<z)z

Now we integrate on ¢ from productive ¢ to 7
from (13) and (14) we have

C H fmax H P 2 Lmax
ijz(z,t)dz + [ drf 7{8—1’) dz+ N [y (H,t)dt =
0 t 0 t

T
=2 [ v’ (H,)(0(H,v) - T, (v) .
Using to the right part of Koshi’s «g-inequality» we have
—Jw (z, t)dz+”‘\/_ || dt+(N - S)J\V (H,t)dt<

1[ 0% (H,7)dt+— j T(H,v)dx.

Cf'J

For example, ¢ = %, then we obtain
C 2 tm'dx a\v 2 N tmax
S« JRa S a3 Trunoass

Ni]‘ *(H, r)dr+— I Tz(r)dt
0

We designate —C max{ 1 I T (r)dr} then in result we have
0

H dr+ 2 j W3 (H,1)dt<C, “—N. (15)

Cyp+ [ vz
2 t
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A.T.baitmankyios, T.A.)XKyacnaes

Typa k9He KocaJIKbl ecenTep/i Hiemy YIUIiH apHOPJbIK Oarajaap

Makanana kepi KodQ(UUHMEHTTIK ecenm KapacTblpbuiabl. JKbUTyapl JKepae TachIManiay YLIH JKOHE
«aTMoc(epaHbIH XKep TOMBIPAKTHIK KabaThl — TOMBIPAKTHIH KbI3METTIK KabaThl» aTThl MacCcUBiHe OiprieckeH
TeHIEYyJep KyHeci eKiHIm peTTi CBBBIKTEI eMec audQepeHnuanI sl TeHJAeY apKbUIbl CHIIATTaJIbL
JXKannpuianras xeuty 6epy k03 UIHEHTI TypakThl IaMara TCH Kaiiaiiia, Typa *oHe KOCaJIKbl eCelTepIiH
anpuopIbIK Oaranapbl aHbIKTAJIIBL.

A.T.baitmankynos, T.A.)XKyacnaes

ANpuoOpHbIE OLEHKH JIJI PellleHUuil MPSIMOil U CONPSIKEHHOM 3a1a4

B crarbe paccmoTpeHa oOpaTHas ko duunenTHas 3a1a4a. CucTeMa COBMECTHBIX ypaBHEHHUH NepeHoca Tel-
Jla B MacCUBE «IPHUIOYBEHHO-IIPU3EMHBII HMOACION aTMOC(epsl — esTeNbHBII CI0H MOYBbI» B IOYBE OIH-
caHa HeJIWHEHHBIM I (depeHIManbHBIM YpaBHEHHEM BTOPOTO HOpsAKa. BEIBENEHBI anpHOpHBIE ONEHKH
TIPSIMOH U COTIPSDKEHHOHN 3a7ad AJs Ciiydasi, Korja o000meHHbH K03 (GUIUEHT TeIUIOOTa9! paBeH MOCTO-
SIHHOM BEJIMYMHE.
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