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AHHoTanmusi: B paboTte paccmarpuBaeTcsi HEKOTOPBIM KilacCc JIMHEWHBIX
muddepeHunanbHbIX ypaBHEHU B YacTHBIX IPOM3BOJHBIX BTOPOTrO TMOPSIKA
runepOoIMYecKoro Thmna ajasd (QYHKIUA OT JABYX NEpPEMEHHBIX. ODTH YypaBHEHUS
IIPUBOJSTCS K BHly, HE COAEpPKAIEMY MEPBBIX Npon3BoaHbIX [1]. Hecmotps Ha To,
YTO MPUBEJICHNE YPABHEHUI K KOMIIAKTHOMY BHJly CBA3aHO HE TOJBKO C IJIaJIKOCTHIO,
HO M C KOHCTPYKTHBHBIMH CBOWCTBaMH €ro Ko3((PHUIMEHTOB, OKa3aloCh, YTO
CYLIECTBYET MHOIO Ba)XXHbIX JIBYMEPHBIX 3aJad MEXaHUKH CIUIOIIHON Cpefpl,
muddepeHnranbHble YpaBHEHHSI KOTOPBIX PE00pa3yroTCs K BULY, HE COIEpKAIIEMY
IIEPBBIX TPOU3BOAHBIX, T.€. K KOMIIAKTHOMY BH]LY.

KawoueBbie ciaoBa: Juddepennmanbupie  ypaBHEHUS B~ YAaCTHBIX
MPOU3BOJHBIX, KOMIIAKTHbIE ypaBHEHHUA, (PyHKIus PumaHa, KaHOHWYECKUU BUJ,
dhopmyna Onesckoro [5].

THE FUNCTIONS OF THE RIEMANN
ONE CLASS OF LINEAR DIFFERENTIAL EQUATIONS O
F HYPERBOLIC TYPE
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Abstract: In this paper, we consider a class of second-order hyperbolic linear
partial differential equations for functions of two variables. These equations are
reduced to a form that does not contain the first derivatives [1]. Despite the fact that
the reduced equations to compact mind is not only smooth, but also with structural
properties of its coefficients, it was found that there are many important two-
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dimensional problems in continuum mechanics, differential equations which are
converted to the form not containing the first derivative, i.e. to compact view.

Key word: Partial differential equations, compact equations, Riemann
function, canonical form, Olevsky formula [5].

1.IlpuBenenne ypaBHeHMsI K KOMIIAKTHOMY BHAY. PaccMoTpum
muddepeHIanbHOe ypaBHEHHE B YACTHBIX MPOU3BOAHBIX BTOPOTO MOPSAKA
azf —62—}:+(x“+t“)K:O- (1)
OX ot
Kak wm3BecTHO, /1s1 TOrO YTOOBI MPHBECTU YpaBHEHHE K KAHOHUYECKOMY BUY,[2]
HaJ0 COCTaBUTH YPAaBHECHHUE XapaKTCPUCTHUK
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t—x t+X
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t+x t—x (3)
5 S, > 7

OueBuIHO, YTO
%zﬁﬁ_ﬁ%ﬁ_’?:l.[%_%]
ox o0& ox oOm ox 2
0°K _ K '6_77+82_K_8_§_ O°K 05 'K o _18°K &K +162K
ox*  0&n ox  0E ox 0&n ox on® ox 205 0fn 201’
AHAaJIOTUYHO HAXOJIUM, YTO
02|2< zgazf AL +382|§ (5)
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Ilonaras

U(é,n)=U[t+2X't_2Xj:K(X,t)=K(&—n,§+f7) (6)

nozcrasisist Beipaxkenust (3), (4), (5) B (1) must pyuxmun U(£,7) TOIYYUM CIEayoIIee
ypaBHeHHE [6]

o’V
sz TV (Em)=0 (7)
H I'PaHUYIHBIC YCIIOBHA
1% .
U(&0)== ] p(xyx, Jim U (&) =0,
g

npu pukcupoBanHoM N >0, (x=&-n,t=&E+n,x-t=27) [7].
VpaBaenue (7) ecTb KAHOHMYECKMM H  OJHOBPEMEHHO, COTJIACHO
BBIIICTIPUBECHHOMY TEPMHUHY, KOMIIAKTHBIN BU ypaBHeHHs (1)
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2. IlocTpoenune ¢pynkuuu Pumana.
| («=1). Beenem ¢ynkumio Pumana R(£,7,&,,7,) ypauenus (7) [2], T.e.

(QYHKIMIO yOBJIETBOPSIONIYIO YPAaBHEHUSIM
O<n<n,
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N3BecTHO, uTO [2] penenue ypaBHeHus (7), BHINISIAUT TaK

RWE e e )= 3\ & =)
J,-Gynkuus beccens HyneBoro poja. Bo3Bpamasch K IepeMEeHHBIM &,77, ONTy4aeM
R(é:’n;é:o’nox = ‘]o(i\/(%‘Z - 50)(775 _772)) (a :1)

T.¢. hyHkiuen Pumana mis ypasaenus (1) (mpuar =1)
apisieTcst pyHkimsa beccens HyneBoro pojga OT MHUMOTO apryMeHTa

L | R | CET R

Il (a =2). Ananornuno Haxoautcs GyHkiuus Pumana s o =2 . [Ipu atom
ypaBHeHHE T QyHKIMKA PUMaHa BBITJISIIUT TakK

o°R
= 11
Sy H2ER=0 (11)
R0 =1 (12)
|77=77? -
(13)
BBenst HOBbIE MEpEMEHHBIE E=4¢&.n= \/77_1
MOTY4YUM
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TR RIE AE i )=0 (14)

08,0m,
Kak 65110 yKa3aHo perieHue ypaBHeHus (14) BBINISIUT Tak
R(§177;§01770) = ‘]oli\/(§1 —510X771 _7710)J
Bo3sBpamiasick K HEPEMEHHBIM &, 77, HOITY4YUM
R(§,T7;§0,770)| = ‘]o(i\/(et2 _§ox7702 _772))

Taxum ob6pazom, npu « =2 QyHkuus Pumana s ypaBHeHus (1) BBITISIAUT Tak
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111 (a =3). B atom ciiydae ¢yHKIUsS PumMaHa yIoBIETBOPSET YpaBHEHUIO

o°R
P
(&-n) —(£+n) =-6n-29°
[peamnonoxum, uto R,(£,7,£,,7,), R,(£,7,&,,1,) GyHKIMKM PuMaHa 1y ypaBHEHHIA

+2(3&7% +17°)R=0 (16)

BUJIA
o°R 2
6 =0, 17
oeon TR 17)
2
OR LR, =0, (18)
0gon
COOTBETCTBEHHO.
Hcnone3ys 3aMeHy NepEMEHHBIX
3 2
_[e2qe_S _ _n
&=|¢ == nl—fndn—?

Mp1 nostyuuM pyskiuio Pumana aiis ypasuenus (17)
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MbI nofryyaeM (pyHkiuto Pumana nis ypasaenus (18)
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Tenepb ucnonb3yst GopmyTy sl CIIOKEHUM PyHKIMH [4], MBI IOJTydUM

AHaJIOTUYHO, NPU

m = [n°dn =

¢byskuio Pumana nns ypasaenus (16)
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R(x,t,%,,t,) mst ypaBuerust (1) mpu o =3
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Bsens 3ameny
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IIOJIYYHUM, 4YTO
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o |5-5]ET)

Cornacuo ¢opmyne OneBckoro [5], momydaem pyHknuio Pumana ypaBHEHHS
(21). Bo3Bpamiasice kK nepeMeHHbIM, TIoJlydaeM GpyHKuuo Pumana aiis ypaBuenus (1)
npu o =4

MOJTy4YUM
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(24)
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} 2 2
2
Takum ob6pasom, npu «=1  ¢yuknus Pumana ypaBuenus (1)  BwIpaxkaercs
dbopmynoit (10), =2 Bepaxkaercs Gopmynoit (15), a =3 Beipaxkaercs Ghopmyoit
(20), a =4 Beipaxaetcs Gpopmyioi (24).
3ameuanne. B ¢dopmynax (20),(23) ¢pyHkuuu R R, UrpaloT paBHOIPABHYIO

pOJIb, T.€. HApALY ¢ GOPMYIIOi
R=R+] Rl—
crpaBeniimBa gopmyna
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SR/
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