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Hooposonvckuiit FO.H. Ilpumenenue mecma @ykca - Koeanesckoii- Ilennese 0na pewienus mooenvHoil
3a0auu 0 HANOPHOU QuabmMpayuu 2a3e60il cmecu 6 CHAOWHOU cpede (Ha npumepe NHEeMOOoOpadomKu
yeonwvnozo naacma). B dannoii cmamve npednazaemca mecm @ykca - Kosanesckou - Ilenneee onst pewsenus
MOOENbHOU 3a0auu 0 HANOPHOU GUILMPAYUU 2A30801l cMecU 8 CRIOWHOU cpede. Heobxooumocme npumenenus
9mMo2o0 mecma OOBACHAEMCS MeM, YMO MHOLOYUCTIEHHLIMU UCCIe008AHUAMU YCHAHOBLEHO, YMO MHO2Ue
u36ecmHubvle UHmezpupyemble HeluHelnble YPAGHEeHUs MameMamuieckol gusuxu obradarom ceoticmeom Dykca -
Kosanesckou — Ilennege. bviiu Haiidenvl makoice Hosble ypasHeHus ¢ makum ceocmseom. Ilpu nposepke bonee
COJCHLIX YypagHeHuti u cucmem ypasHenuti Ha mecm @Pykca - Koeanescroii — Ilennese mocym nosensimucs
PE30HAHCHL ¢ 8bICOKUMU HOMepamu. TIpu smom mpyOHOCmU AHATUMUYECKO20 peuleHUs DbICMPO HAPACMAom.
Oo0Haxko 6 60y 8bICOKOU ANOPUMMUYHOCIU MeCT OORYCKAem YCheutHoe UCNOIb308aHUe MEMO008 CUMBOIbHBIX
sviuucnenui. Hanpumep, ¢ nomowpio cucmemsr Maple V yoanoce nposecmu nonnyio Kiaccuguxayuro
UHmMezpUpyemblX CIyudes YPAGHeHULl MeNKoU 600bl ¢ ouccunayuell u oucnepcuell HUWUX nopsaokos. Hoes
memoda cocmoum @ ciedyiowem. Ilo aunanocuu ¢ 00ObIKHOBEHHbIMU OUDDEPEeHYUATLHLIMU YDABHEHUSMU
peuileHuss YpasHeHuil ¢ YaCMHLIMU HPOU3BOOHBIMU MOJCHO UCKAMb 8 BUOE PA3NIONCEHUL, COOepHCaAUUX
0cobenHocmy muna nodgudcHo2o nomoca. Ilonodcenue nonioca 3a0aemcsi ¢ NOMOWBIO NPOU3BOTLHOU DYHKYUU.
Ilepsonauanvno pewenue uwemcss 6 OKPECMHOCMU CUHSYISIPHO20 MHOo2000paszus  Xx-Xo(t)=0 6 euoe
000CHOBANHO20 8 CINAMbE PA3NONCEHUS, 20€ NOKA3AMENb 0. — Yeloe ROJONCUMENbHOe YUCIL0, YMo obecnedusaem
NOMIOCHBILL  Xapakmep NOOSUNCHOU ocobeHHocmu  peuwtenus. Dyukyus xo(t) cuumaemcs npou3eobHOLL
Honyuennoe pewenue Oyoem oowum, eciu 8 SmMo pasioxtceHue oudym Npou3eobHble QYHKYUL, NPUYEM YUCIO0
9Mux QYHKYull pasHo NOPsAOKY PACCMAMPUBAEMO20 YpasHeHUs. [lanee peuieHue YPAGHEHUs 6 YACHHbIX
NPOU3BOOHBIX UWYM 68 OKPECMHOCMU CUHSYIAPHO20 MHo2000pasus (X,t)=0 é ycmanognennom cmamoe 6ude -
0000UeHHO20 PA3NOAHCEH UL CUMMEMPUYHO20 NO He3a8UCUMbIM nepemenHbim. [lokaszano, kak xopowo pabomaem
mecm @ykca — Koganesckoii — [lennege 0ns ypaenenus bropeepca. Yemarnosneno, umo umeemcs 00UuH pe30HAHC
n=2, 011 KOMOpP020 Y0081eMEOPAEMCA COOMHOUIEHUE COBMECHHOCMU,  NOIMOMY €20 peuieHue umeem
mpebyemblii npou3son 8 ose yHkyuu. llpu mecmupoganuu nepeozo ypasHeHus pacCMOMPEHHOU cucmembl
memooom Dyxca - Kosanescxoil — Ilennese, 6vi10 ycmanosneno cieoyioujee:

Ilepgoe. Ilockonvky oba cnazaemvie npagoil 4acmu YpaeHeHus UMeiom KEaopamuyHylo HelUHeluHOCms, mo
omcymcmeyem 0cobeHHOCIb MUNA NOOBUNHCHO20 NONIOCA, A NPUCYIMCMEYem aleedpauyeckas mouka 6emeneHusl.
Ilosmomy pewienue uckanocb 8 6uoe cmeneHnoz2o psada obwgeco euda. Ilpu smom nomyyenvl Hekomopule
pelierusi NOIHOCMbIO CO8NA0aruUe C PeUEeHUIMU, HALLOeHHbLIMU 8 A8MOPOM PAHHEe.

Bmopoe. I[lockonvky ¢ (pyHKYUOHANLHOU MOYKU 3PEHUS 8Ce YPABHEHUs CUCTEMbl UMem 00UHAKOBYI0 NPpUpooy,
Mo IMUM CEOUCMBOM 001A0AIOM U OCATIbHBIE YPABHEHUS CUCIEMDbL.

Tpemve. [lpu e3amuu 00CcmMamouHo OOABLULOSO UUCIA CHA2AEMbIX 8 OOHOM UAU OPY2OM DA3N0NCEHUl,
MpPYOHOCTU AHATUMUYECKO20 peuieHUsi ObICIMPO HAPACMAOM, NOIMOMY OblLl GLINOJIHEH CO2NACOBAHHbLIL 0OPbIE
YleH08 pPA0A HAYUHAS C HeKOmopozo k. B mpomusHom ciyuae, MONCHO UCHOAb308AMb CUCHEMY CUMBONbHBIX
eviyucienutl, nanpumep, nakem Maple V unu Maple V1.

Yemeepmoe. Ilone3nocms noay4eHHbIX pe3yabmamos 3aKiouaemcs 8 mom, 4mo noobupas ucxooHoe peuienue
MaxKum obpasom, no HUM MONCHO ANPUOPU BbIUMU HA HYHCHBIN UCCTIE008AMENIO Pe3yIbman.

ITamoe. B credyoweti cmamve 6y0em nokaszamno, Kaxk nPUMeHums HOIYYeHHble PA3I0NCeHUs. K OAHHOU cucmeme
UnU Haumu npeoobpazosanue (eciu oHo cyujecmeayem), auneapusyoujee OaHHyI0 CUCTEM).

OCOOCHHOCTH pPEHICHUN JTHHEHHBIX OOBIKHOBEHHBIX

BeedeHue 9
muddepeHnanTbHbIX YpaBHEHUH TOYHO

lModeuxHbie ocobeHHoCcmu peweHul COOTBETCTBYIOT ~ OCOOCHHOCTAM KO3 (HIHEHTOB

06bLIKHOBEHHbIX JughghepeHyuanbHbIx ypaBHeHHH. [T0CKOJIBKY MX TOJ0XKEHUE HE MEHsSETCs

ypaeHeHull. B3auMmocBsi3b BHAa OOBIKHOBEHHBIX
muddepeHInaNbHBIX YpAaBHEHHUH C OCOOCHHOCTSIMHU
UX peleHui OblIa ycTaHoBIIeHa OoJiee CTa JIeT Ha3al.

C H3MEHEHHMEM IIOCTOSIHHBIX HMHTETPUPOBAHMS, TO
Takhe OCOOEHHOCTH WMEHYIOT HEMOJBIKHBIMH. B
Cly4yae HEIMHEWHBIX YPaBHEHUI MOSBISIIOTCS TaKKe
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HOJBKKHBIE OCOOEHHOCTH PEIIEHUH, IOJ0KEHHE 1 °° .
KOTOPBIX 3aBHCHT OT HA4yajJbHBIX YCJIOBUM (OT u :mﬁLzaH (z2-12,)"
HOCTOSIHHBIX MHTETPUPOBAHHUSA). 0 i
IpuBeseM mpocTeiiime TPUMEPH OOBIKHOBEHHBIX a —— 1 7 a :_1 a-Ca-=0a-~= 1 22
nudpepeHInanbHbEIX ypaBHEHHMI TIEpBOTo IOPAAKA K 2 10 3 6’ ! TS T 30 Y
150,¢ peIlIeHI/Iﬁ C IMMOABHXKHBIMH 0COOCHHOCTSIMHU. TIe Zo U Cc - MPOU3BOJIbHBIE  IOCTOSIHHEBIE,

YpaBHenue Pemenne Tun
0CO00EeHHOCTH
peleHust
u’ =_y? u=1/(z-z,) MOABM>KHBIN
OJIIOC
u'=2/u u=2 ﬂ anrebpandeckas

TOYKa BCTBJICHUA

u =e™ u=In(z-z,) Jorapu(MIIecKas
TOYKa BCTBJICHUS
ul=-ulnu | u=exp[l/(z-z,)] CYILECTBEHHO

ocobas Touka

Onpenesienne. AnreOpanvecKkue TOYKH BETBIICHUS,
JorapuGMUIECKHE TOYKH BETBICHHUSA U CYLICCTBEHHO
0co0bIe TOYKH PEIICHUIl HAa3bIBAIOTCS KPUTHUSCKUMHU
0COOBIMH TOYKAMH.
B 1884 romy JI. ®ykc (L. Fuchs) mokasan, uro
HeJIMHEeiHbIe OOBIKHOBEHHBbIE Jau(QepeHratbHbIe
ypaBHEHHS IIEPBOT'O MOPSIIKA

u, =R(z,u)
C palMOHAILHOW II0 BTOPOMY M aHAJIUTHYECKOH MO
mepBoMy apryMeHty (QyHkmmedr R oOmamator
pelIeHusIMA  0e3 TMOABMXKHBIX KPUTHYECKHX TOYEK
(T.e. TONBKO C TMOJBIKHBIMH IONIOCAMH) JIHIIb B
ciydae o01ero ypaBHeHus: Pukkaru

u; = A 2)+A@u+A(u’.

Knaccudukamus Ha (KOMIDIEKCHOH  IUTOCKOCTH)
OOBIKHOBEHHBIX I depeHInanbHEIX  ypaBHCHUH
BTOPOTO MOPSIKa BUAA
" ’
uzz = R(Z'u’uz) 1

rne R=R(z,u,w) — dyHKIMs panpoHagbHas Mo U ¥ W
W aHAJIUTHYECKas 10 z, Obuia mposejaeHa I1. [ennere
(P. Painleve, 1900) u b. Tam6be (B. Gambier, 1910).
OHM TOKa3any, 4TO BCE ypaBHEHMs JaHHOTO BUJA,
pemIeHuss  KOTOpbIX HE  HMMEIOT  ITOJBMIKHBIX
KPUTHUYECKHX TOUEK (JOIyCTUMBIMH CUHTAIOTCS
HETIOIBIKHBIE 0COOBIE TOUKHU U TOJIBHKHBIE TTOJIFOCA)
ceogsiarca K 50 kiaccam ypaBHeHuid. M3 Hux 44
Kjacca  HMHTETpHpYeTCss B  KBajpaTypax WIH
JIONTyCKAlOT TIOHIDKeHHe mopsaka. OcranbHele 6
KJIACCOB SBIISIFOTCS HETPHBOAMMBIMH, UX HA3BIBAIOT
ypaBHeHHsMH ~ [leHmeBe (a WX  pemieHHsS —
TpPaHCICHACHTHBIMH  (GyHKuuAMH [lenneBe wmm
TpaHcueHaeHTamu [lennene).
Ilepoe ypaBHenue IlensneBe (B KaHOHMYECKOW
¢dopme) nmeer B

u’ =6u*+z.
B okpecTHOCTH MOABMKHOTO TOJIOCA Zg €TO PEIICHHS
MPEJCTaBUMBI B BHJE psija

Ko3pPHUINEHTH a, (N>7) OAHO3HAYHO OTIPEIEINITIOTCS
gepes zou C.

Btopoe ypaBHenme IlenneBe (B KaHOHHUYECKOW
(hopme) nmeet BUA

u’ =2u’+zu+a.
B OKPECTHOCTH MOABUKHOTO IIOJIFOCA Zg €r0 pCIICHUS
JIOITYCKAOT CIEAYIOIINE PA3IIOKCHHUS:

m -
u= +>»b(z-2z)",
)
1 1
blz—gmzo, b2=—Z(m+a), b,=C,

1
b, =—1z (m+3a),
=0 o )

5

b, =~ [(27+81a’ —27%)m+108a—216Cz,),
3024

rne m=+1; zo u C — TPOU3BONBHBIC MOCTOSHHBIC
K03 uuueHTH b, (n>6) 0THO3HAYHO ONPEICIITIOTCS
gepe3 zou C.

Hago ormeruth, UTO  pelIeHHE  YETBEPTOTO
ypaBHeHus [leHneBe mMeeT MHOJBMKHBIA MOJIOC, a
pelIeHus TPEThEero, MATOr0 U MIECTOTO YpaBHEHMIA
[leHneBe MMEIOT HETMOABHIKHBIC JIOTapUDMHUUCCKUE
TOYKH BETBJICHUS.

3ameuyanne. B 1888 romy C.B. Kosanesckoit
YAAJIOCh MPOUHTErPUPOBATH YPABHEHMS ABUXKEHHUS
Hee(hOpMUPYEMOTO TBEPAOTO Tella ¢ 3aKpEeIUICHHOM
TOYKOM 1OJ  JCHCTBHEM  CHJIBI TSDKECTH B
HEU3BECTHOM JI0 Hee cilydae. bbul BBINIOJIHEH aHAIM3
peleHui CHUCTEMBI LIECTH HEJIMHEHHBIX
OOBIKHOBEHHBIX U] depeHHanbHbIX  ypaBHEHHN
nepBoro mopsaka. [Ipu 3ToM peleHHe UCKaloch B
BUJIE PA3NOKEHUN BCEX HEHM3BECTHBIX BEIUYHUH B
PAIBI C TIOJFOCHBIMU MOJIBIYKHBIMH OCOOEHHOCTSMU

u=(z-2,)"[a, +a(z-z)+-1]

OOWHOCTh  pelIeHus 00ecreYnBalach  HYKHBIM
(COOTBETCTBYIOIIUM  TIOPSIIKY CHCTEMBI) YHCIOM
MPOU3BOJBHBIX  KOA(M(GUIIMEHTOB U CBOOOJTHBIM
napameTpoM Zg.

Hamo ormetuts, uTo wuccinenoBanus C. B.
Koanesckoii npeamectoBanu padoram I1. Ilennese
o KJacCu(UKaIuU OOBIKHOBEHHBIX
T epeHIHATbHBIX YpaBHECHUIH BTOPOTO MOPSIKA,
KOTOPBIM HMCHOJb30Bal Pa3IOKEHUsI aHaJOTUYHOIO
BUJIA.

PeweHusi ypaeHeHul c
npou3eodHbIMU, UMerOUwUe
nositoc. OnucaHue memoda

YacmHbIMU
nodsUXxHbIU

Ilo aQHAJIOTUH c O0OBIKHOBEHHBIMH
mupdepeHInaTbHEIMA ~ YPAaBHEHUSAMH  PEHICHHSA
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YpaBHEHHH C YaCTHBIMH IPOM3BOAHBIMH MOKHO
UCKaThb B BHAEC  Pa3lIOKEHHWH, COAEpIKalIuX
0COOCHHOCTH THIA MIOJIBHKHOTO TIOJTIOCA.
Ilonoxxenne momtoca  3amaeTcs €  MOMOIIBIO
MPOU3BOJILHOM (DyHKIIUH.

Jns  mpocToTHl  M3NOXKEHMs — ganee  Oyaem
paccMmarpuBaTh ypaBHEHHUS! MaTeMaTHYeCKOW (HU3UKU
C JABYMs HE3aBHCUMBIMH IIEpEMEHHBIMU X, t U
3aBUCUMOM IEPEMEHHOM W, KOTOpbIE HE 3aBHUCST
SIBHO OT X U t.

1° IIpocreiimast cxema. Pemrenne wumercsa B
OKPECTHOCTH CHHTYIISIPHOTO MHOT000Opasust X-Xo(t)=0
B BHJIC PA3TIOKCHUS

w(x,t):giaiwn(t)g", &= X—x, (). 1)

31ech MoKa3aTelns o — LEN0e MOJI0KUTEIBHOE YHCIIO,
YTO 00ECHeYnBaCT MOJIOCHBIH XapakTep MOABHKHON
ocobeHHOCTH pemreHus. DyHKIHA Xo(t) cuuTaercs
MIPOU3BOJBHOM.

Bripaxenue (1) moacraBisercss B paccMaTpUBaeMoe
ypaBHeHue. CHavana w3 OamaHca  BEIyIIMX
CHHTYJISIDHBIX WICHOB OIPEIEISIIOTCS TI0Ka3aTelb o U
TJIABHBIN 4YICH pa3iokeHus ug(t). 3aTeM cobuparoTcs
YJICHBl NIPY OJIMHAKOBBIX CTeneHsx €. [IpupaBHHUBas
MOJNyYeHHbIE  BbIpaXeHHs  (IpY  OJMHAKOBBIX
CTENECHAX €) HYIIO, TMPHUXOAAT K CHCTEMeE
OOBIKHOBEHHBIX IU(PEpEHIINATBHBIX YPaBHEHUH IS
bynkmii wy(t).

[lomydennoe pemenne Oyzmer oOmuM, ecid B
pasnoxenue (1) BOWAYT TPOW3BOJBHEIC (DYHKIHH,
OpUYeM YHCIIO 3TUX (YHKOWI paBHO MOPSAKY
paccMarpuBaeMoro ypaBHEHHUSI.

2°. Oomas_cxema. Tect @ykca — KopaneBckoir —

IlenneBe.  PemeHue  ypaBHEHMsT B 4YaCTHBIX
MPOU3BOJAHBIX HIIYT B OKPECTHOCTHU CHUHIYJISAPHOTO
MHOToOOpazust  &(X,1)=0 B Buae 000OIICHHOTO
Ppa3IoKCHUA CUMMETPUYHOTO 10 HE3aBHCHUMbBIM
TIEPEMCHHBIM

w(x,t):iang(x,t)g“, &= e(xt). 2)

& n=0

rae €& 20. 31ech U Jajee HIDKHHUE MHACKCHI X M t
0003HaYar0T COOTBETCTBYIOIINE YaCTHBIC
TIPOU3BOTHEIE.

Pazmoxxernme (1) sABHsAeTCSs YACTHBIM  CIy4aeM

paznoxenust (2), Korja ypaBHEHHE CHHTYJISIPHOTO
MHOT000pa3us paspemneHo OTHOCHUTEIJIEHO
MEPEMEHHOMH X.

TpeboBaHME OTCYTCTBHS IOJIBMKHBIX KPHUTHIECKHUX
TOYEK TOPa3yMEBAET, YTO 0. - TIOJIOXKUTEIHLHOE IIeJI0e
gucio. Pemenue Oyaer oOmuWM, €cld CTENEHb
(OYHKIIMOHALHOTO TMPOM3BOJia B KOA()PHUIIMEHTHBIX
GyHRIMSIX Wh(X,t) W QyHKOUH pasmoxenus &(X,t)
OyzmeTr coBIaAaTh C MOPSAKOM YpaBHEHUS (B IOJTHOM
cooTBeTcTBHHU ¢ TeopeMoii Ko — KoBanesckoii).
[oncrasnss BelpaskeHue (2) B ypaBHEHHE W BBLAEISS
(a 3areM TpupaBHMBas HYJII0) WICHBl NpPH
OJIMHAKOBBIX CTENEHAX €, MOIYYHM PEKypPEHTHBIE
COOTHOMIEHHS IS KO3()(DUIMEHTOB Pa3TI0KEHHS

P, (Mw, = (w,,w,,...
3mece  Py(n) — nmomuHOMBI  cremerm N ¢
LEJOYHMCIIEHHBIM apryMEHTOM N BUIA

Po()=M+)(n—j)(n=J,)...(n— ju)
rae N — mopsioK paccMaTpuBaeMOro ypaBHEHHS.
Ecnn kopHM TOMHHOMA  j1,jo,...,JN.1, HAMEHYEMBIC
pe30oHaHcaMu, OKa3bIBAIOTCS HETBIMU
HEOTPUIATENLHEIMA  YWCIAMHM, ¥ BBHIOJHEHBI
YCIIOBUSI COBMECTHOCTH

f, =0 (k=12,..,N-1),

TO TOBOPAT O BHIMONHEHHMH Tecta Dykca —
KoBanesckoii — IlensneBe 111 paccMaTpuBaeMoro
ypaBHEHHs. YpPaBHEHHUs, OOJafarolye yKa3aHHBIM
CBOMCTBOM, 9aCTO OTHOCST K KJIacCy MHTETPUPYEMBIX
(dT0  MOATBEpXKAAETCS  MPUBOJUMOCTBIO  TAKHX
YPaBHEHUM K JIMHEWHBIM YPaBHEHUSIM BO MHOIUX
M3BECTHBIX CIyYasx).

Jl1s1 mepBoHaYanbHOW NPOBEPKH BBIIIOJHEHUS TECTA
®ykca — Koanesckoit — [lenneBe ais KOHKPETHOTO
yYpaBHEHHs yOOOHO TMOJNB30BAThCS  YNPOICHHON
CXeMOM, OCHOBaHHOH Ha pasznoxkeHun (1). Baxapie
TEXHHYECKHE  YNPOINEHHWS 10 CPaBHEHUIO C
pasnoxkeHueM (2) OOYCIOBJICHBI  BEHIIOJIHCHHEM
paBecTB (W,)x=0, &=1.

Paznoxxerne obmero Buma (2), mompa3zymMmeBaroriee
Ooyee TpPOMO3JKHE, HO BMeECTe C OTHM OoJjee
nH(OpMaTUBHBIE BBIKIAIKH, MOJE3HO HCIOJIB30BATh
Ha BTOPOM 3Tale UCCIEI0BaHUs MOCIEe YCTAHOBICHUS
cBoiictBa @ykca — Kopanerckoit — Ilennee. D10
MO3BOJISIET BBUICHUTH MHOTHE Ba)KHBIE CBOWCTBA
YpaBHEHMH W HMX pEUIeHMd W HaWTH BUJ
npeoOpa3oBanusi  beknyHnga,  JMHeapH3yOLIero
HCXOZHOE ypaBHEHHE.

ITokaxkem, Kak mpuMeHHTh TecT Pykca —
Kosanesckoii — [lennese aist ypaBHenus broprepca:

ow ow  o'w
@)

—t+tW—=V .

ot ox Xt
Jna ero aHanmm3za cHavyana OyAeT HCIIOIB30BAaThCA
mpocTeiimas, a 3aTeM o0mas cxemMa IPUMEHEHUS
tecta @ykca — KoBaseBckoil - IleHneBe, KoTopble
OCHOBaHEI Ha paznoxernuu (1) u (2).
Pemmenue nimem B Buze:

w(x 1) :giaiwn )", &=x=x,(1).

[ToncraBuM B ypaBHEHHUE TJIaBHBIN YJIEH Pa3JI0KEHUS
(1), gto coorBeTcTBYeT N=0.

WL ELEy.)

’ !
Tae W W

a+l a

w(x,t) = iawO O=w =
& &

! !
S X W W

grx+l & )
W = _MNOg; _ —aWo W = (_a)'(_(a+1))'wo _
x a+l - a+l ! ® a+2 -
& & &
_ala+l)-w,
- ga+2
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Ilocne mnoacTaHOBKM HaWACHHBIX IPOU3BOJIHBIX B
ypaBHeHHE (3), TOTYIIM:

w, W, X, aw,  va(a+l)w,
(X_Xo)a (X_Xo)a+1 (X_Xo)zm+1 (X_Xo)a+2
roe Xo=Xo(t), Wo=Wp(t), wTpux 00603HaYaeT
npousBomHylo mno t. M3 OGamanca Bemymmx
CHHTYJISIPHBIX WICHOB (cooTBETCTBYIOT
«OTOpachIBaHUIO» CJIEBA ABYX IEPBBIX CIAracMBbIX),

HaXOoaNM

2a+1= a+2, a=1 wy=-2v, (n=0).
Takum o6pa3zom, pemreHne(3) UimeM B BUIE:

w(x,t) = iwn (t)e",

w_ D (W™ +w, (=1 (-x}))
ot =

ow & o'w &

—=>Yw (n=-De&"?, —=> w (n=-D(n-2)e">.
ax ; "( ) 0)(2 ; n( )( )
[ToacraBum B (3):

o

(e - (-0 W, 6")+
n=0

%

SYw Y (-0 we - @)

n=0

-v) (n-D(n-2)-w,-&"* =0.
n=0
IIpuMeHsis onepanno YMHOKEHUS CTEIICHHBIX PSIIOB:

Zanx“ Ybx =Y (ah+ab,, +ab,,++ah)x (5)
n=0 n=0

n=0

B mamewm ciydae a,=w,, b,=(n-1)w,.

0 o

Z:Wn e ~Z(n -)-we™?=

n=0 n=0
= Z[Wo (_Wo) + Wl(n - 2)Wn—l +W, (n - 3)Wn72 +

2 -3

FW,(Nn—4)W,_, +--+wW (—w,)]e" =-wre” +
+[w, -0-w, +w, (-w,)]e* +[w, - w, +
FW, 0w+ W, - (—wy)]e T +[w, - 2w, +
+W, W, + W, -0-W, + W, (-w,)]e’ +
Hw, 3w, + W, 2w, + W, oW, +w, 0w, +
+W, (-w,)]et +
Hw, - 4w, +w, - 3w, + W, - 2w, +W, - W, +W, -0-w, +
W, (-w)Je’ +-+ =

= W, (n-Dw, +w,(n-2)w,, +w,(n-3)w, , +
n=0

-3
+w,(n—Hw,_, +---+w, (—w,)]e"

B nocnenneit cymme

MOCJIeTHEE CllaraeMoe,

TpyNIupyeM MepBoe ¢

Z[WO (n _l)Wn —WoW, + Wl(n - 2)Wn71 +
= (6)
+W,(N=3)W_, +---+W W, +W,_ -0-w,]e"°

oxcrasisis (6) B (4), moTydnM :

D W —(n=1)x;-w, ") +
n=0
+ D W, (n=1)w, —w,w, +W,(n—2)w, , +
n=0
+W,(N=3)W_, +---+W W, +W_,-0-w,]e"° -

> (-1 (n-2)-w, " =0

Bropyto u Tperbto cymmy B (7) oObeAMHHMM IOJ
001IMif 3HAaK CyMMBI, ITOJIY4YHM:

D W —(n-1)x;-w, ") +
n=0

O

+ i[—(n +D)(n-2)vw, +(n-2)w,w_, +

+(N=3)W,W,_, +---+W W, +w_, -0-w]e"* =0 (8)
0O603HaunM vepes

E.(t)=—(n+D)(n-2)vw, + (n—-2)w,w, , + )

(n=3)w,w,_, +---+w _,w,+w,_, -0-w, +---
[Tocnennee Tpoetoure B (9) 03Ha4YaeT, YTO HE YUTCHBI
cliaraeMble B TIEpBOi cymMmMe Gopmysr (8).
Takum oOpazoM, ypaBHeHue broprepca mocie
MOJICTAaHOBKH pa3niokeHus (1) W BBIICICHHS YICHOB
NP OJIMHAKOBBIX CTEHEHSX &=X-Xo(t) IpHHUMAET BHA

W, +ww, -, = > E, ()" =0,
n=0

e E [®)=—-(n+D(n-2)mw, +...
BunHo, 4To uMeeTcs OAMH pe30HAHC N=2, I
KOTOPOTO YOBJIETBOPSETCS COOTHOULIEHHUE
COBMECTHOCTH (0Opalaercsi B HyJIb CyMMa YJICHOB C

HIBIIUMHA KOG PUIUEHTAMH B PEKYypPPEHTHOM
cootHoureHnn), W  Qynkuus  Wy(t)  ocraercs
MPOU3BOJIBHOM. JTO SACHO W3 BHIA MIIAJIINX

PEKYPPEHTHBIX COOTHOIICHUH (COOTHOLICHHE TIPH
N=2 sBIse€TCA CJICACTBHEM NPEIBIIYIIMX H HE
COIEPXKUT Wp).

Jns toro, utoObl ObUIO 0OJIEe MOHSTHO, 3aIUIIEM
cucteMy  OOBIKHOBEHHBIX  Ju((depeHInanbHbIX
YPaBHEHH:

n=0=¢&":-w, —2w, =0

n=1=¢e?:xXwW,+W,-0-w, ~w,w, —v-0-(-1)-w, =
=X W, —w,w, =0
n=2=¢" W +w,-1-w, +w,-0-w, +w, - (-1) - w, —
-v-1.0-w,=w, =0

N=3=¢&" IW —XW, +W,-2-W, + W, -1-w, +

+W,-0-w, +w,-(-1)-w,-v-2-1-w, =0
N=4=¢g" W, —2XW, + W, -3-W, + W, - 2-W, +
+w,-1-w, +w,-0-w, +w, - (-1)-w, —v-3-2-w, =0

n=5=&? W, =3xW, +W, -4-w, +W, -3-w, +

+W,-2-wW, +w, - 1w, +w,-0-w, +

+w,-(-1)-w,-v-4-3-w, =0.

HnIIn
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JouHTY onenx

'EQ/W0:W0+2V:0 (n:O)
'El/W0:W1+6t:0 (n:1)
E>=(Wo)=0 (n=2)
Takum o6paszom, ypaBHEHHE Broprepca
ynoenersopser Tecty ®Dykca — KosaneBckoit —

[lenneBe, a ero pemeHne WMeET TpeOyeMbIi
npou3Boi B iBe QyHKIMU. CoOupast 4ieHsbl, peleHue
MOJKHO 3aIliCaTh B BUJIE

0 )+x o (1) +w, () [x—x, T +..., (10)
0

rae Xo(t), Wz(t) — NIPOU3BOJIbHBIE (PYHKLIUH.
Omnpenenenue. ITpeobpazoBanue,
COOTHOIICHHEM:
6_u_£ W0 ou 1 9(uw)
X 2 a2
Ha3bIBaeTCs mpeoOpa3oBaHueM bekmyHna.
Omnpenenenne. [Ipeobpa3zoBanue,

w(x,t) =

3a1aro1Ice

-0,

£1:918:010)11 (S

COOTHOIIIEHHEM: W = —= |

u
npeobpazoBannem Koyna-Xomda.
Jna nanpHelmero aHanu3a ypaBHeHHs broprepca
UCTIONB3YeM pa3liokeHue obmero Buma (2),
W =W, (x,2), e=¢(X,t).
Pemmenne niem B Buze:

%an (x,e",
-

[oacraBuM B ypaBHEHHE TNIABHBINA YIEH Pa3IOKEHHs
(2), uto cootBeTcTBYeT N=0

Ha3bIBACTCA

w(x,t) = e =¢&(x1).

1 —a 1
WX, 1) =—w,(X,1) = W =——&W, +—W,
P
' —u 1 ’
LW =——EwW, +— W, ,
€a+1 ga
ala+1)
W;’x:?(g;z' b~ €a+1 [8"W +& WOx]_
gzu-l

Ilocne moOACTaHOBKM HAaWAEHHBIX TPOU3BOAHBIX B
ypaBHeHHE (3), TOTyIHM:

- 1 1
EW, +— W, +—

0
8a+1 8 811

_, a(a+1) o

- [ gzz+2 x “Wo ™ gar+1

[5 w, +ew, ]-

a [NV 1 "
_uWO)(]
&

W3 OGamanca BeaymMX CHUHTYJSIPHBIX YJICHOB, HAJ0
OCTaBHUTH TPETHE CJIaraeMoe B JICBOIH 4acTH U TEPBOE
cJaraeMoe B IIPaBoOM 4acTH, IOJYUUM:

-a ., , a(a+1)

_ 7]
82a+1 ‘EXWO 4 ga+2 &, ‘WO’
20+l=a+2=> a=1=-We =2vel’w, =

=-2ve!, (n=0).

Takum obpa3om, pemenne(3) uieM B BUAE:

w(x,t) = iwn (x,t)e(x,0)",

(W, e +w,(n-1)&"%g)),

n=0

=> (W, e +w (n-1e"¢)),
n=0

2|2 2|2

=) (W& +w, (n-1)e"2e, +
0

+(n-DwW "¢l +(Nn-Dw [(n—2)&e"°c!* + "¢l ])
IMoxcraBum B (3):

Do (Wt +w, (n=1)&"7e)) +

n=0
+> wemt
n=0

= vz W™ +wW, (n=De" el +(n-Hw " ¢! +

D W™+ w, (n-D)e"e)) =
n=0

+(n=Dw [(n-2)e"%e* +&"2&])
Ius  ynoGcrBa,  BOCIOJIB3yEMCSI
AAAUTUBHOCTHU CyMMI)I HOHy‘II/IM'

Zwmg +Z(n Hw gle"? +
" angnfl '(ZWng“ ¥ Z(n ~Dw,ele"?) =
—VZW &' +vZ(n Hw ele

+ VZ (n-HYw' &'e™?

CBOMCTBOM

+vY (n=D(n-2w,e)’
n=0

[TpumeHss omeparyio yMHOXEHHUS U CBOMCTBO
JUCTPUOYTUBHOCTHU CTETIEHHBIX PSIIOB TPETHE
ciraraeMoe B JIeBOH dactu ypaBHeHUs (11)
3aIMIIETCS:

ZWS“ (ZW &" +Z(n Hw e'e"?) =
—ZWg“ anxg +ZW5“ Z(n “Dw ele™ =

(12)

e 4vYy (n-Dw,ele". (11)
n=0

=Z(WW FWW, W W e WW, e

0 Vox 1% (n-1)x (n- 2)><

+ g; Z[Wo (_Wo) +W, (n - 2)Wn71 W, (n - 3)anz +)]£n—3 +

n=0
+wW,(N—4)w_, +--+ W, (-w,)]e"*
WIH B Pa3BEPHYTOM BHJIE:

Zw e ZWME = WyW, &7 + (WoW, +W,W, )e™

+ (W W5, + W WL +WW, )e” + (WoW,, + W W5+ W, W, + (13)

2770x

+W,W, )E+---

3770x

71



NHOOPMATHKA 1 KHBEPHETHUKA

Ne 1, 2015

HourHTY oneux
N "IN . - ou 0| ou
W -e" -y (n=1)-wele" =gl (-Wel+ 21 20E
Z; Z( ) % ot ax[ ox
+[w, -0-w, +w, (-w,)]e* +[w, -w, + @—Ti[va—u}
+W, -0 w, +w, - (-w,)]e ™ + ot ox| ox (16)
ow

[w, - 2w, +W, -w, +W, -0- W, + W, (-w,)]e’ +
+[w, -3w, +W, - 2w, +W, - W, +W, -0-w, +w, (-w,)]e" +
+w, - 4w, +W, - 3w, +W, - 2W, +W, - W, +W, -0-W, +
W, (—w,)]e? +-)

Cobupas u mpupaBHHBasS K HYTIO KO3(QQHUINEHTHI
IPY OJMHAKOBBIX CTEHEHSX €, IOIYyYHM:

n=0=¢":-We —2wm,e” =0=w, =—2ve!

(14)

n=1= &7 :-W,& +W,W,, —W,W,&, +2mW, &/ +

+ Wl =0=we —ve! +¢/ =0

DWW WOW L+ WW L+ WoW, + W, 0w, +

07" 1x

w,, =0 = (we —ve, +¢), =

n=2=¢"
+ W, (—w,) —ww,
N=3= &’ 1 W, +W,& +W,W, +W,W +w,w, +
+ &1 (W, 2W, + W, W, + W, 0w, + W, (—W,) —

W —W, & -, g —2me!? =0

2x7x 2x7x

+ (Wowz)x + (gt’ —VE:X)WZ -

W&
W, — W)+ W, W,

1771x
12
—2velw,, +&. (WW, +W,W,)—2ve"w, =0
Takum oOpa3om, NodydeHa ciemymomas CHCTEMa
OOBIKHOBEHHBIX JH(depeHInanbHbIX YpaBHEHUI:

w, =—2ve, (n=0)
we, —ver +¢/ =0 (n=1)
(we! —ve! +&), =0 (n=2)

W, =W+ WW A+ (W W, )+ (g —vel )W, —2velw,, +

w (15)
+el (wWw, +ww,)—2vel’'w, =0 (n=3)

[omaras B 3THX Qopmymnax W,=W;=0, moxyanm

COTJIACOBAHHBIN OOPBIB pa3niokeHus (2) ¢ HyJIeBBIMU

BeicimMu kKoo durmentamu  (We=0 mpu  k>2).

OcraBiiyecss paBeHCTBa IO3BOJISIIOT IPEACTaBHUTh

peuICcHue B BUJIC

W=Wole+W;,  Wo=-2vs,
EHWIETVEN, (W)W (W), =V (Wo ).
Otn COOTHOLICHUS peaAcCTaBJIAOT C060ﬁ

npeobOpa3oBanue bekiyHaa U MO3BONSAIOT CTPOUTH HO
OJJHUM peCIICHUsIM ypaBHeHHs Broprepca w;=w;(X,t)
apyrue pemrenuss W=w(X,t). Ecnu BbiOparh 3a
ucxonHoe perreHne W;=0, TO IOJY4YUM H3BECTHOE
npeoOpasoBanne Koyma — Xompa wW=-2vgle
CBOJSIIIIEE  pElCHWE  HEJIMHEHHOro  ypaBHEHHUS
broprepca k pemieHHr0 JUHEWHOrO YpaBHEHHMS
TETJIOHPOBOTHOCTH &= Véxy.

PaccMOTpHUM MOJIENIBHYIO CUCTEMY YPaBHEHUI:

KOTOpasi OIMCHIBAET IIPOLIECC HArHETaHHUs BO3IyXa B
YroNbHBIA TIacT. [IpH NpenrnonokeHusX cAaenaHHbIX
B [1] HAago pemaTL HepBoe ypaBHEeHHE cucTeMHI (16).

—] — a{ ‘2“} (17)

ot OX
HOJ:[CTaBI/IM B (17) rnmaBHbIH wnen pasnoxenus (1),
MOJYIHM

u St [(—)

1 -a-g'-u, U
ux,t)=—u,(t) = u =——_—+—"r=
& &
_ az-x(',1~u0 +i
gll+ ga
U = —au,e,  —al, U = (—a)- (—(a+1)-u,
x gzz+1 - gzz+1 P T ga+2 -
_ala+1)-u,
- 8a+2

Ilocne moaCTaHOBKM HaWAEGHHBIX TPOU3BOAHBIX B
ypaBHeHue (17), momryuum:

axiu, u; T a’u} ala+1)u?
(X_Xo)a+1 (X_Xo)a 0 (X_XO)2a+2 (X_X0)2a+z !
rme  Xo=Xp(t), Up=Up(t), twTpux  o6oO3HaUaeT
npou3BojgHyr0 mo t. W3 Gamanca  crapumx

CHHTYJISIPHBIX WICHOB (YUHTHIBACTCS MpaBasi 4acTh),
cieyer

a=0,u(xt)=Y u, ()", & =x-x,(t)
n=0
Brruncisiem npousBoaHbIe U oacTaBisieM B (17).

a—u—Znu el

ou &
E = Z(u;.e” +U,-n-g"'el)

_Zn(n Nu &e"2e!

o

Do +u, -n-g"e) =T, IO nu,em)” +

n=0 n=0

+Zu &" Zn(n Hu,e"?]

BO3BCACHHA CTCIICHHOI'O

(18)

IIpumensiem onepanuo
psizna B KBaapar:

> axy

B namem ciyuae a,=nup.

:Z(aoan +a1an71 +“.+a'na'0)xn (19)
n=0
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JouHTY onenx

Qlnue™)? =>1(0-w,-n-u, +1-w,-(n=1)-u,, +
n=0 n=0

+2-w,-(n-2)-u _,+---+(N-Y-u_,-1-u +
+n-u, -0-w))e"?,
WM B yOoOHO# (opme:
n=0=¢":0
n=1=¢%:1-u,-1-u =u’

n=2=¢":1-u,-2-u,+2-u,-1-u, =4u,u,
n=3=¢*:1-u,-3-u,+2-u,-2-u, +3-u,-1-u, =
= 6u,u, +4u’
n=4=¢°:1-u,-4-u,+2-u,-3-u,+3-u,-2-u, +
+4-u,-1-u, =8uu, +12u,u,
n=5=¢":1.u-5-u,+2-u,-4-u,+3-u,-3-u, +
+4-u,-2-u, +5u, -1-u, =10u,u, +16u,u, +9u?

n=k=¢&":1-u-k-u +2-u,-(k-2-u,_, +
+3-u,-(k-2)-u_,+-+(k-2)-u,,-2-u, +k-u, -1-u,
IIpumensieM omnepanui  YMHOXKEHHUS
psnoB B popme (5):

Zung” ~Z:n(n—l)une;"‘2 = Z[(n +D(n+2)u,u,,, +

n=0 n=0 n=0

+n(n+Yuu,_, +(n-Ynu,u, +(n—-2)(n—-Yu,u_, +

+-+(n-k)(n—(k-D)u,,,u
g :1-2-u,-u,, &:2:3-u,-u,+1-2-u,-u,,

CTCIICHHBIX

ey Foootl-2uu,]e”
& :3-4-u,-u, +2-3-u,-u, +1-2-u3,

& 14:5-u,-Uu,+3-4-u,-u, +2-3-u,-u, +1-2-u, -u,,

&':5-6-u,-u,+4-5-u,-u, +3-4-u,-u, +2-3-u +

+1-2-u,-u,,

£°:6-7-u,-U,+5-6-u,-u, +4-5-U, U, +3-4-u,-u, +

+2-3-u,-u,+1-2-u, -u,,

[pupaBHuBas k03P PHUIHCHTEHI
crerneHsX € B (18) momydnm:

g iul +ue =T, (uf +2u,u,),

npu  OAUWHAKOBBIX

&hu +2u,e =T, (6u,u, +6u,u,),
e’ 1u) +3u,e! =T, (12u,u, +12u,u, +6u?), (20)
g¥ul +4u,e =T, (20u,u, +12u,u, +20u,U,),
&' 1u} +5u.g =T, (30u,u, +30u,u, +15u; +30u,U, ).
Ecnu BBIMOMHUTH corilacoBaHHBIA OOpBIB U=0, Tpu

k>3, Torna:
1°. Ecou monosxuthb & =0, To moNy4nM perieHue:

u :__3T°+£+ (X+C) —L(X-FC)Z
2t 3t ot BTt

Ot0 pemnierne 66110 MoydeHo B [1] (MeTom Ne3).

2°. Ecim ug=0, T0 peleHue:

1_1 .
Tt 6Tt

+C)?

3% Ecim Uo=0, TO perreHue:

u :i(x+3T03\/f)—i(x+3T03\/f)2
g BTt

Jns  panpHeliiero  aHanu3a  ypaBHEHHUS

UCIIOJIb3YEM pasiiokeHue oomiero Buaa (2).

W3 Gananca BeIyIMX WICHOB, KaK U B MPEIbIIYIIEM

ciaydae caeayet, uto o=0. IloaTomy pemenue uiem B

BHUJIE CTETIEHHOTO psAJa OOIIETo BUA!

(17)

u(t) =D, (s’ &= s(xt). 1)
n=0
BBI/IZ[y TOTO, qToO AHAJTTUTUYCCKHUC TPYAHOCTH

HApacTalT TPH B3ATHH OOJBIIOr0 KOJIHYECTBA
ciaraeMeix B (20), BBIIOJHIEM COTJIACOBAaHHBIN

00pHIB TpH k>2.

u=u,+ue (22)
U, =ug +u e+ueg, U =u; +U e+uel,

Ul =Ug +U e+U g +Ul e +uer =Up +U e+2U & +Uegl

[ToacraBnsiem npousBoanbie B (17):
up +ule+ue =T [(U), +u e+uel)’ +
+(u, +u,e)u

"
0xx

+u! e+2u) & +u.en)]

X
12 2 2 12

Uy +ule+ue =T [(UZ +u2e? +ule!? +2u) Ul &+

+2u;,U,&! +2u; U gle++uuy +ugu;

0™ 0xx

e+2u,U; &) +

Ix™x
2..m

+uUel +uul e+uu g2 +2uul gle+ulel

Ix™x 8]
C06HpaeM YWICHBI IPpHU OJWHAKOBBIX CTCICHAX & B

MOCJICAHCM PABCHCTBE, NOJIYYUM:
2 12

0. 2
e’ u +ue =T [ug, +u/el’” +2u Ul +uuy +

2u u!

! "
0 lxgx + uoulgxx]

1. ! ’ ! ! ’ ” ” 2._.r
g u, =T,[2u, u;, +4u; u.e +uu/ +uu; +uer]
2. 12 "

e 10=T,[u;+uu, ]

BBC}IGM JOIIOJIHUTCIIbHBIC yCJ'IOBI/IH:

U, =u, = (P(t) (23)
DT ycnoBUs ONpaBAaHel Tem, uto U, =U; =0 wu

noCJICAHAA CUCTEMA ypaBHeHI/Iﬁ YHIpomacTeH.

¢,+¢gt’ :To[goz‘giz +¢)26>:; (24)
¢'= To¢zg>:,x
W3 BTOpOTO ypaBHEHUS CUCTEMEI (24):
gfxz(p = giz(p X, £=—2 X
T,0° T,0° 2T,0°

’ ’ ’ w
¢ +os! =T [p e + ¢ T ¢2] = g =Tp'e,

0

=& =T,pe!’.

X2 §0' , X2 (/7”(/)2 _ 2(0{0'2 ,
— () =T = —(———)=Tpe,
2T, ¢’ 0 2T, 4 ¢

X' 0"p" —2¢¢ 9"x’ ) 2 2
—( )= = ¢'p" 209" =
2T0 4 0 TOZ 4
:2¢72¢) = ¢71¢_4(p72:0l

3amMeHa:

P =plp)=¢"=p'¢'=pp=ppe-4p’=0=
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HourHTY oneux

Bropoe. Ilockompky ¢ (YHKIMOHATBHOM TOYKH
3peHHsT Bce YypaBHEHHsA cucTeMbl (16) wumeror
OIWHAKOBYID  HPHUPOAY, TO OTUM CBOHCTBOM

p=¢'=¢ =¢'= I d_(f = _‘-dt =’ =-3t=> 0051a1a10T U OCTaNIbHBIC YPAaBHEHHSI CHCTEMBIL.
@ Tperbe. [Ipu B3THH AOCTATOYHO OOJIBIIOrO YHCIA
. 1 1 cnaraeMblx B paszioxeHun (1) wmm (2) TpyaHOoCcTH
=9 = 3t = ¢= _ﬁ AQHAJIMTHYECKOTO  pelIeHHs OBICTPO  HapacTaror,
] MO3TOMY OBUI BBIMIOJIHEH COTJIACOBAaHHBI OOPHIB
Toncrasmnaem & (22), ?OnquM pemeHHZe' YIICHOB psfia HaYMHAS ¢ HeKoToporo k. B mporuBHOM
_o1 1o x 1 o x cilydae, MOJKHO HCTIOTb30BaTh CHCTEMY CHMBOJIBHBIX
Y3t Y3t 2T03\/¥ /3t 6Tt BegucneHnid. Hampumep, maker Maple V nim Maple

VII.

Yerpeproe. Ilone3HOCTh MONYYEHHBIX PE3YJIHTATOB
3aKIIOYaeTCsl B TOM, 4YTO TOAOMpas HCXOZHOE

d—p¢:4p:/jd—p=4jd—‘” =h|pEh|el =
do P @

Oto pemenne Ob1T0 OTY4IeHO B [ 1] (MeTon Ned).

3aknroyeHue

pelIeHre TakuM 00pa3oM, YTOOBI IO HUM MOXHO 110
[Ipn TecTHpOBaHMM IEPBOTO YPAaBHEHHUS CHCTEMBI anpyopy  BBIUTH Ha HYXHBIH  HCCIIEIOBATEIIO
(16) meromom ®dykca - Kosanesckoit — Ilennese, pe3yibTar.
OBLIO YCTaHOBIICHO CIIEAYIOIIEe: IIsitoe. B cienyromei cratbe OyneT Moka3aHo, Kak
Ilepsoe. OTtcyTCcTBYET 0COOEHHOCTb TUIA npuMeHHTh pasnoxenue (1), (2) x cucteme (16) mmu
MOJBIDKHOTO NOJIFOCa, a IIPUCYTCTBYET HaiTu mpeoOpa3oBaHue (ecIM OHO CYIIECTBYET)
anreOpandeckas  Touka  BeTBIeHHA.  [loaTomy JIMHEeapu3yIollee TaHHYI0 CUCTEMY.
pelIeHHe UCKAJIOCh B BUJE CTEIEHHOIO psia 00IIero
BUJIA.

npami JorHTY. Cepis «lnpopmarnka, xibepHEeTHKA
Cnucok ucnosb308aHHOU 1umepamypbl Ta oO0YHMCIIOBalbHA TexHikay. Bum 1 (19). —
Hounenpk:[JorHTY. — 2014. — C.78-87.
3. Maeneiu B.H., Jo6posossckuit 10.H. UncnenHoe
peleHre 3a7a4d O HamopHO# (WIbTpaluy ra3oBou
cMecM B CIUIOIIHOW  cpeae (Ha  mpuMepe
MTHEBMOOOPaOOTKH  yrojpHOro Iuiacra)// 30ipHUK
HaykoBo-MeTtonuuHux podOit JoHHTY, «xadenpa
"Buma matemaruka”. Bun. 3. — Jonenpk: JouHTY.
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APPLICATION OF TEST OF FUCHS - KOVALEVSKAYA - PAINLEVE FOR THE SOLUTION OF A
MODEL TASK OF A PRESSURE FILTRATION OF GAS MIX IN THE SOLID ENVIRONMENT (ON
THE EXAMPLE OF PNEUMOPROCESSING OF COAL STRATUM).

In this article test of Fuchs - Kovalevskaya - Painleve for the solution of a model task on a pressure filtration of
gas mix in the solid environment is offered. Need of application of this test is explained by that is established by
numerous researches that many known integrated nonlinear equations of mathematical physics possess property
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Fuchs - Kovalevskaya — Painleve. Also new equations with such property were finded. When checking more
difficult equations and systems of the equations on Fuchs test - resonances with high numbers can appear
Kovalevskaya — Painleve. Thus difficulties of the analytical solution quickly increase. However in a type of a
high algoritmichnost the test allows successful use of methods of symbolical calculations. For example, by
means of Maple V system it was succeeded to carry out full classification of integrated cases of the equations of
small water with dissipation and dispersion of the lowest orders. The idea of a method consists in the following.
By analogy to the ordinary differential equations of the solution of the equations to private derivatives it is
possible to look for in the form of the decomposition containing feature like a mobile pole. The position of a
pole is set by means of any function. Originally the solution is looked for in neighborhood of singular diversity
X-Xp(t) =0 in the form of the expansion justified in article, where an index o — the integral positive number that
provides polar nature of mobile feature of the solution. The X, (t) function is considered arbitrary. The received
decision will be the general if this expansion includes arbitrary functions, and number of these functions equally
to an order of the considered equation. Further the solution of a partial equation look for in neighborhood of
singular diversity € (x, t) =0 in the look set to article - the generalized expansion of the symmetric on
independent variables. It is shown how test of Fuchs — Kovalevskaya — Painleve for the Burgers equation well
works. It is set that there is one resonance of n=2 for which the compatibility ratio therefore its solution has a
required arbitrariness in two functions is satisfied. When testing the first equation of the considered system by
method of Fuchs - Kovalevskaya — Painleve, set the following:

The first. As both items of the right member of equation have square nonlinearity, there is no feature like a
mobile pole, and there is an algebraic point of branching. Therefore the decision was looked for in the form of a
power series of a general view. Some solution completely matching the solutions found in the author the early
are thus received.

The second. As from the function point of sight all equations of system have the identical nature, this property
the remaining equations of system possess also.

The third. When taking rather large number of items in one or other expansion, difficulty of the analytical
solution quickly rise therefore the coordinated breakaway of members of a row since some k was executed.
Otherwise, it is possible to use system of character computation, for example, Maple V or Maple VII packet.

The fourth. Usefulness of the received results is that selecting the initial solution thus, on them it is possible to
quit a priori on the result necessary to the researcher.

The fifth. In the following article it will be shown how to apply the received expansions to this system or to find
conversion (if it exists), linearizing this system.

Cmamvs nocmynuna 6 peoaxyuio 21.08.2015
Pexomenoosana x nyoauxayuu 0-pom mexu. nayk B.H. Ilasnviuom
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