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O perrteHun oaHOM TEIIOPU3NUIECKON CHUCTEMBI JIMHEHHBIX
nuddepeHInaIbHBIX YPaBHEHUI IMIEePBOro MOPsaKa C IMIOCTOSHHBIMU
Ko3dpuLmeHTaMu

Paccmorpena remodusndeckasi cucreMa JUHEHHBIX JudDepeHInaibHbIX yPaB-
Henuii MepBOTro MOPSIKA ¢ HOCTOANNBIMU Kodddumumentamu. [lomydeno permernune B
BHJIe KOHEYHON CYyMMBI 9KCIIOHEHIINAIbHBIX (DYyHKIH ¢ Koddumenramu, KOTOpbIe
OTIPEIEIISIIOTCA U3 PEKYPPEHTHBIX cooTHOoIenuit. [loyennoe perenne Moxker ObITH
UCIIOJIB30BAHO 1IPU PEUIEHUU OIIPEJIEJIEHHOI'O KJIACCa UHXKEHEPHBIX U SKOHOMUYECKUX
38124 (TelIOTeXHUYeCKUX, TPAHCIOPTHBIX, HH(MOPMAIIMOHHBIX ).

Kaouesvie crosa: nuneiiiinie nuddepennuaibibie YPaBHenns IePBOro MOPSIKa,
PEKYPPEHTHOe COOTHOIIEHNE, 339U TEIIOMUIUKH.
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On the Solution of Thermo-Physical System of Linear First Order
Differential Equations with Constant Coefficients

Thermo-physical system of linear first order differential equations with constant
coeflicients is considered. It was obtained by the solution as a finite sum of exponential
functions with coefficients that are determined by the recurrence relations. The
resulting solution can be used in solving a certain class engineering and economic
problems (thermal, transport, information).

Keywords: linear differential equations of the first order, recurrence relations,
problem of thermo-physics.

Nseecrro [1-5], 9T0 10CTATOYHO MUPOKMiT KITACC HHKCHCPHBIX U 9KOHOMIYCCKIX 33/1a4 (Terl-
JIOTEXHUYECKUX, TPAHCIIOPTHBIX, HHPOPMAIHOHHBIX, 3aJad TEXHUKO-95KOHOMHYECKOH OITHMU3a-
I[IN) CBOJIUTCA K cucTeMe and depeHnuaIbubIX ypaBHEHHH BUIA

6 © Baryxtusn A. I., Baryxtuua U. I0., 2015



®dusnka. Maremaruka. Texauka. TexHosorust

y;(fl)) - Anyn(m') = Oényn—l(x) + Bn,

IpU HaYaJIbHDBIX YCJIOBUAX

Yilwmo = Y7,  i=1,..m, ()

rjie JIUIs 3a7a9 TCIVIOBBIX CceTeil & — BpeMst; () — MCKOMasi TeMIIepaTypa CCTCBOil BOJBI Ha
KOHIIAX yYacTKOB TEIUIOBLIX ceTeit; A;, oy, B, Yo, Y — 3ajaHHbIe MOCTOSIHEBIE, TpHaeM A; # A;
upu i # ju A; # 0. Ypasuenus (1) sBasiorcs suneiinbivu quddepeHmaibHbIMUI Y PABHEHUSIMI
MEPBOTO TOPSJIKA C TOCTOAHHBIMEU K0P PUITMEHTAMU, KOTOPbIE PEIIAIOTCA TI0 CTAHIAPTHON CXeMe.
Orcrofa momydaem

yilx) = et [y? + /O”‘ e N (aiyi-1(2) + Bi) dz| . (3)

C y1eToMm 3KCHOHEHIMAaIbHOrO Buja hyHKImu y1 () pemienue (3) npuBOAUTCS K BUILY
7
A .
yz('r)zzawe Jx? i=1,..,n, (4)
=0

rae Ag = 0, a;; — mocrostaabie. CpasHuBas B cucreMe (1) kosddunmentsr npu GyHKIIAX eAi®

(4), J1/1s1 IOCTOSIHHBIX G UPH 7 j 110JIy4UM PEKypPpeHTHbIe POPMYJIbL:
001 . . a;ai—11 + B

’L":—7 :17"') _1) 7 :—7
s Aj_Az' J ! a0 Az (5)

npu 3ToM KO3(DMUITHEHTEI @; ONPEIeIATCS U3 Hada bHBIX yeaoBuil (2):

Qg5 — y? — Qji—1 — ... — Q0. (6)

OrmeruM, uTo nosydentoe pemtenue Bujaa (3)—(6) MOKHO HEIOCPEJICTBEHHO IPHMEHSITH B
6oJtee CI0KHBIX MOJEIAX [3].

U3 pasencrs (5) caeyer, uro ciydan A; = Ajupui # ju A; = 0 TpebyIOT JIOLOIHUTEILHOIO
HCCJIC/IOBAHMUSL.
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