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I'pynoBmit anaJi3 Kjacy piBHIHb peakIrii-andy3ii
31 3MiHHIMU KoedilieHTaMu

(ITpedcmasaeno waenom-xopecnondernmom HAH Yipainu A. I Hiximinum)

Bukonaro epynosut ananis (141)-6umiphur K6a3iaiHiinur pienans peakyii-oudysii 3i amin-
HUMU Koediuienmamu. 3natideno 2pyny exsi8aseHMHOCE 6CH020 KAGCY MG WUPWLY epY-
nyY eK6IBANEHMHOCTI, WO 6i0nosidac NidKAGCY PIBHAHL 3 €KCTOHEHUIANDHON HENTHITHICTIO.
Jlitecvki cumempii npoxsacudixosano 3 mowHicmio 00 3HaTUJeHUT NePemeopeHt exei8aseHM-
nocmi. Ilokasaro, wWo POSMIPHICTL MAKCUMAAOHUT aA2€0p THEAPIAHMHOCTT 00CATIOHCYEAHUL
DIBHAHD He NePesuwye YOmuUPvbox.

Pipustans peakiii-audysil € BaKJINBUME CKJIAI0OBUMU OaraTbox Moje/ieil MmareMaTudHol dbizuku,
Ximil Ta Giosorii. Y Oararhox BHIIAIKAX TaKi PIBHSHHS MICTSTH KOeMIIE€HTH, M0 3aJIeXKaTh Bi
npocroposoi 3minHol. Hanpukias, (1+1)-Bumipai kBasininiiini qudepennianbai piBHSHHS 3 9ac-
rurHEME noxigaumu (JIPYIT)

e h = h(z) ta B = B(u) — nosinbHl GyHKIIT BIANOBIAHEX 3MIHHUX, MOJEJIIOIOTH, 30KPEMa,
IPOIECH HOMYJIANIHHOI reHeTHKH [1| Ta MIKpOXBHJIBOBOTO HarpiBaHHS [2].

OpauM 3 HaOLIbIT e(beKTUBHAX MeTOIIB po3B a3anus Hesminiiinux JIPYII € meron miiBebKOl
peaykuii. dxmo (14-1)-sumipue JTPYUII nomyckae onnonapamerpuuny rpymy JIi ckiHueHHUX He-
IIEPEPBHUX IIEPETBOPEHD, IO JIi€ PEryJIsipHO Ta TPAHCBEPCAJIBHO Ha MHOTOBHJI IHOTO PIBHIHHS,
TO HOro MOXKHa PeJlyKyBaTH JI0 3BUUaitHoro jpudepeniiagbHoro pisasaHs [3]. OTke, BaXKIMBOIO
€ 3aJlava 3HAXO/KEHHsI OCHOBHOI I'DYIH JIIBCHKUX CHUMETPiil, Ky MOIyCKae PO3IVIIyBaHe PiB-
Hannag, To0to rpynu JIi 3 MakCHMa/IbHOIO KiIBbKICTIO ITapaMeTpiB, i TOYKOBUX HEBUPOIKEHIX
[IEPETBOPEHD 3 $KOI 3AJIUINAE TaKe PiBHsIHHS iHBapianTHuM. fKIino mgudepeHiiaibie piBHSIHHS
napaMeTpu30BaHe JesKUMU JOBIIbHUMU (DYHKI[sAME Ta/abo CTAauMMU, TO 3ajada JIOCJZKEeHHSI
JHIBCHKUX CUMETPIil cTae HAbaraTo CKJIAJIHIIIOK 1 HA3UBAETHCS 33J[a9€l0 TPYIIOBOI Kiacudikarii.
Posp’sazanns 3aa4i rpynosol Kiacudikarnii nepegbadae BUKOHAHHsI TAKUX KPOKiB: 1) 1100y/10Ba
IPYyIU eKBIBAJEHTHOCTI 33/IAHOTO KJjacy JudepeHiiaabHuX PIBHsIHD; 2) BiIIIyKaHHs s1/Ipa OCHOB-
HUX TPyl (OCHOBHOI IPYIH, IO JOIYCKAETHCs Oy Ib-sIKUM PIBHSIHHSIM 3 KJIACY); 3) 3HAXO/KEHHSI
BCIX HEEKBIBAJICHTHUX BUIIAJIKIB PO3IMIUPEHHs sijipa ocHOBHUX rpyn [4]. IIpu npomy BHKOpHCTO-
By€TbCsl iH(]IHITE3nMaBHAN Mijxin, possuHyTuit y podborax C. JIi: samicTs rpymu JIi ToukoBux
CUMETPIN JOC/IKYBAHOTO AUpEPEHIIAJbHOIO PIBHSIHHS IIYKAIOTh BimoBinay aareopy JIi Bek-
TOPHUX IIOJIB.

Mertoro 1i€l poboTu € po3B’sizaHHS 3a71a4i rPynoBol Kiacudikalil KBa3NHIHHIX PIBHAHBL pe-
akiii-nudysii Burssay (1). 3ayBaxkumo, mo JHTBCbKI cUMeTPIil JesiKuX IiJIKJIACIB 1IbOrO KJacy
nocuikeno pasimte. Tak, rpynoBy kiacudikarnito piBasub (1) 3 h = 1 Bukonano B. A. Topossi-
muanM e y 1979 p. [5]. Kiac (1) Takoxx micturh piBHstHHS Xakcii,

Up = Ugy + h(w)uQ(l —u),
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JITBCHKI cuMeTpil sIKUX BUBYAJIUCH y poborax [6, 7). Takox icHye He3HAUHMIT 1IepeTUH 3 Pe3y/Ib-
tatamu poboru (8], y sKiil 3 cuMeTpiiiHOT TOYKU 30Dy JOCJIZKEHO KJIACH DIBHSHB

Up = Uy + H(x)u™ 4+ F(x)u, (2)
Up = Uge + H(z)u? + G(z), (3)

ae m # 0,1, H # 0. 3ayBaxKumo, o 3ajady IpylHoBol Kjaacu@ikaril Jjsl 3arajbHOr0 KJacy
kBaziminiftnux JIPYII npyroro mopsiaky eBOJIONIHHOIO THITY

up = F(t, z,u,ug ) Uzy + G(t, x,u,uy), F #0,

posB’sizano B pobori [9]. Oxnak rpynoBa kiacudikailis piBHsiHb (1) 3 BUKOPUCTAHHSIM THUX pe-
3yJIBTATIB € OLIBIN CKJIAIHOIO 3a/a4ei0, HiK 11 6e3rmocepeine po3B’ I3aHHs.

I'pyna eksiBasienTHOCTi. 3a o3HaveHHsM JI. B. OBcsiHHIKOBa I'pyIia eKBiBAJIEHTHOCTI Jie-
SJKOTO KJjacy audepeHiiagbHuX PIBHIHD CKJIAJAECTHCS 3 HEBUPOKEHUX TOYKOBUX IIEPETBOPEHD
He3aJIeKHUX Ta 3aJIeKHUX 3MIHHUX, $IKi BXOJSATH JIO DIBHSIHHs, Ta JOBLILHUX eJIeMEeHTIB (cTa-
ux Ta/abo dyHkuiil) kiracy, mo 36epiralorTh audepeHianbiy CTPYKTYPY KJIACy, ajle MOXKYTh
3MIHIOBATH NOBLIbHI esieMenTd. [Ipn 1nboMy mepeTBOpeHHS 3MIHHUX He 3aj€XKaTh BiJ JOBLILHUX
esieMeHTiB [4]. 3apa3 Taky rpyily eKBiBaJeHTHOCTI Ha3MBalOTh 3BHUaiiHo0. [li3Hinte Gyso BBEIE-
HO TIOHSITTS y3arajbHeHOI Ipynu ekBiBajeHTHOCTI [10], IIepeTBOpeHHsI He3aIeKHUX Ta 3AJIEKHUX
3MIHHUX 3 KOl MOXKYTh MICTUTHU JOBIJIbHI ejleMeHTH KJjacy. ['pynm eKBiBaJIEeHTHOCTi, B SKUX
[IePETBOPEHHSI JIOBIIbHUX €JIEMEHTIB € HeJJOKaJIbHUMU (HAIPUKJ/IA/, HOBI JIOBLIbHI GYHKIIT € iH-
TerpajaMu Bijl ctapux JOBLILHUX (DYHKINI), HA3UBAIOTHCs po3mupenumMu |11].

[TeperBopentst 3 rpynu €KBiBaJE€HTHOCTI YTBOPIOIOTDH IMHOXKWHY B MHOYKHUHI JOILYCTHMUX
[IEPETBOPEHbD y KJaci JudepeHIiajbHuX piBHsIHDb. JIOTyCTUMUM 1IepeTBOPEHHSIM HA3UBAIOTH TPiii-
Ky, IO CKJIQJIAETHCA 3 JBOX PIBHAHBL 33/JAHOTO KJIACy Ta IIePEeTBOPEHHS, IO MePEBOIUTD IEPIIe
3 HUX y JApyre. SKINO MHOXKHHA JOIMYCTUMUX [EPETBOPEHB JIESIKOIO KJjacy JudepeHIiajibHIX
PIBHSHL BUYEPITYETHCS MTEPETBOPEHHSAMUI 3 TPYINNA €KBiBAJEHTHOCTI, TO TaKU KJaC HA3UBAETHCS
HopMaytizoBanuM [12]. MHOXKuHA JOIyCTUMEX [IEPETBOPEHb MAa€ CTPYKTYPY IPYIOiia Ta HA3UBa-
€ThCsl TAKOXK T'PYIOIIOM ekBiBasieHTHOCTI [13].

Homycrumi neperBopennst kiacy (1) 6yaemo mykaru npsivum MetojioM |14]. Posrisinemo napy
PiBHSIHB 3 JIOCJIJZKYBaHOIO KJjacy, To0To, piBHstHHs (1) Ta piBHSHHS

Uy = sz + h(Z)B(1) (4)
1 IIPUIIyCTHMO, 1[0 BOHU IIOB’SI3aHI TOYKOBUM IT€PETBOPEHHSIM T 3arajlbHOTO BUIJISLY
t=T(t), T=X(tz), ua=U(tzu), (5)

e Ty X, Uy, # 0. Y pobori [15] mosezeno, 1mo st 6yap-sikux mijgkiacis kiaacy JIPYIT Burmsiay
up = F(t, x,u)ugy + G(t,z,u,uy) 3 F # 0 gomycTuMi nepeTBOpeHHsi He BUXOJATH 3 Kiacy (5).
Bukonasiu 3aminy 3minaux (5) y pisasiani (4), oTpuMaeMo PIBHsIHHSI B CTApUX 3MIHHUX , X
ta u. OCKIJIbKY Tieil BUPa3 Ma€ TOTOXKHO JIOPIBHIOBATU HYJIIO Ha MHOTOBHU/I, IO 33/Ia€ThCS PiB-
HsiHHsIM (1) y mpocTopi CTpyMeHiB JIPyroro mopsiaky J 2 HesasIesKHUX 3MIHHEX (t,x) Ta 3ajeKkHOI
3MIHHOT , HIJICTABJISIEMO JI0 3HaliJIeHOro Bupasy npasy uactuny (1) samicts uy. Koedirientu
OTPUMAaHOI TOTOYXKHOCTI TPU 3MIHHUX Ugz; TA U, TPUPIBHIOEMO JI0 HYJISA, IO MPUBOJNATH 10 BU3HA-
qa/ibHUX piBHAHD Ha DyHKIH] T, X Ta U, ofHe 3 sIKuX MICTUTH CTapi Ta HOBI JOBLIbHI €JIeMEHTH:

U, XX, X
Uy = 0 X2 =T p P e I 6
uu 9 x ty Uu Tt + Xm ) ( )
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~ X
ThB — UyhB = Uy — Upy — ftUgg. (7)

Posp’sizytoun pisusuus (6), 3maxomumo, mo 1; > 0,
X =e\/Tix+o(t), U=U't,x)u+Utz), U :C(t)exp<———x —%ix>,

ne U 0, o ta ¢ — noBlibHI riaaki GyHKil BianosigHux 3vinanx; € = +1. Toxi piBusuus (7)
HaOyBae BUIJISAILY

1

~~ . . 1 Ttt . oy . .
T,hB —U'hB = Z(Ug —U, — =2Uls —e—LU |, (8)
=0 2T VT
Je ul = U, uw? = 1. Anasis CIiBBiHONIEHD (8) IPUBOJAUTD JIO0 TAKUX TBEP/XKEHb.

Teopema 1. Bsuuaiina epyna exsisarenmmuocmi G~ xaacy (1) cxaadaemocs 3 nesupodsrcerux
MOUKOBUT NEPEMBOPEHD

~ _ _ ~ ) ~
F=62t+0,, T=61+6,  u=0u+d5, h= ﬁh, B = 6B,
190
de 6j, j =0,...,5, — dosinvri cmani, uo 3a0060AvHAN0MY YM0O6Y 000104 7 0.

3 (8) BumuBag, 110 ICHYIOTH TOYKOBI II€pETBOPEHHsI MixK piBHsiHHsSIMEU 3 Kjacy (1), ski e
HasiexkaTh 10 rpymu G~. A came icuye mizkiac kiacy (1), rpyna eKBiBaJeHTHOCTI $IKOTO € HE
3BUYAliHOIO, & y3arajlbHEHOIO PO3IIMPEHOIO.

Teopema 2. Vsazaavrena poswupena epyna exsisarernmuocmi Gol, Kaacy pieHAns

Up = Ugy + h(z)(e™ + 1) 9)
CRAAOAEMDBCA 3 HEGUPOONHCEHUT MOYKOGUT NEPEMEOPEHD

t=01t+0dy, T=0x+0,  U=d0u+ o),

~ 04 _n _ n _ n
h=—e 4%, n=—, F=enn® (o Lam )
01 04 d4h
der madj,j=1,...,4, — dosirvni cmani 3 0164 # 0. Komnorernmy nepemesopenna as cmanoi v

_r
MOXHCHA, THIMEPNPEMYBAMU AK YMOBY HG HYHKUI © 6UAANY Prr = 04h (r —re % 90>.
3 reopemu 2 BUILIHBAE, MO KJAc (9) 3BOAUTHCS JI0 KJIACY Ut = Ugy + h(x)e™ neperBopeHHsIM

t=t, T=u, u=u+ ¢(x),

ne h(Z) = e ¥@n(z) ta @up = rh(x). Knac (9) e nopmamizopamum. OTike, IPyIly eKBiBaTeHT-
Hocri kitacy (9) 3 1 = 0 MoXKHa 3HaliTH, OKIAaBIK 7 = 7 = () y IE€PETBOPEHHSIX 3 I'PYIIH G
OrpumyeMo HaCTIIOK TeopeMu 2.

Hacaimok 1. 3suuatina epyna excisarenmmnocmi Goy, Kaacy pieHsans peakyii-oudysii

~

exp*

Ut = Ugy + h(z)e™
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craadaemnves, 3 HeGUpO&OfC@HUl’ movyxosuxr nepemeopeHs

t=0%t+0y, T=01x+03 U=0u+0dsx+0, h

de d;, j = 1,...,6, — dosiavni cmani 3 6104 # 0.
[Tix wac jgocsaimKeHHst JITBCBKOI CUMETPIl IEPETBOPEHHS eKBiBaJeHTHOCTI Oy/ie BUKOPUCTAHO
JIJIsI CIIPOITIEHHsT O0YUC/IeHD Ta I 3aIliCy OTPUMAHUX PE3yJIbTATIB Yy KOMIAKTHIN dhopmi.
Kuacudikariist siiBcbkux cumerpiii. Jlociipkennst iiBcbKux cumerpiii y kiaci (1) Buko-
HYEMO KJIACUYHUM METOJIOM [4], jonoBHEeHNM TeXHIKOI posrasyzeHoro posiensentst [15]. [y-
KAEMO BEKTOPHI TIOJIs BUTJISILY

Q =71(t,x,u)0 + &(t, z,u)0p + n(t, T, 1)y,

[0 TE€HEPYIOTh OJIHONAPAMETPUUHI Py JIBCbKOI cuMmeTpil dikcoBaHOTO piBHsiHHA L 3 Kila-
cy (1). LIi BekTopHi 10JIsI TOPOJRKYIOTH MaKCUMaJIbHY ajrebpy inBapianTHocti A = AM (L)
piBasiHHST L. Byab-sikuit onepaTop JiiiBCbKOI cuMeTpil () 3a0BOJIbHSIE KpUTEPiil iHdiHITE3NMAITb-
HOT IHBApIaHTHOCTi, TOOTO Jiisi APYTOro MPOIOBXKEHHS Q(z) oneparopa () Ha piBHsHHS L TPUBO-
JIATH JIO YMOBH, IO TOTOXKHO JIOPIBHIOE HYJIIO HAa MHOTOBHU/II, BU3HAYEHOMY DPIiBHSIHHSIM L:

QP (wy — gy — h(x)B(w))], _, T h(z)BE) = 0 (10)

[Ticst BuK/FOUEHHs! 1, BuKOpucroBytoun (1), siBy yacruny piBusinast (10) MOKHA PO3IJIsi-
JATH fK IMOJIHOM 3MIHHUX Uy, Ugy T Upy. KoedilieHTH MO0 HMOJIHOMAa MalOTh TOTOXKHO JIOPiB-
HIOBATU HYJI0. B pe3yabrari oTpuMyeMO BuU3HAYAIbHI PDiBHAHHS Ha HeBimomi GyHKINL 7, £ Ta 1.
HaitnpocrimmmMu 3 1ux piBHSIHB € T, = T, = &, = 0, To6T0 T = 7(t) Ta £ = (¢, ). Toni pemrra
BU3HAYAJIBHAX PIBHIHD HAOYBAIOTH BUTJISILY

26, = T4, Tuu = 0, 2Neu = &gz — &t (11)
nhBu = (_fhm + (nu - Tt)h)B + Mt — Nawz- (12)

Iurerpyroun pisusinas (11), orpumyemo Taki Bupasu jjist GyHKIin £ Ta 1:

1 1 1
§= 5 Tt +o(t), n= <—§Ttt$2 O + C(t))u +1°(t,x),

ne o, ¢ Ta 770 — noBiibHI miagki dyHKIT cBoix 3minnux. Toxi piBusiaHs (12) Mae BUTIsT

1 1 1 1
<<§Tttx2 + 50}.%' — C)u — ?’]0> hBu = <<§Tttx2 + 50}1’ — C + Tt>h +

+ (thDU + U> hx>B + <17'ttt1'2 + 1Uttﬂlf =Gt — 17'zﬁt>u — 1 + Mgy (13)
2 8 2 4
Ta HA3UBAETbCs KiracudikyrounM piBHgHHSM. [le piBHsIHHS MOTPIOHO PO3B’d3aTH OJHOYACHO Bij-
wocuo ¢yukuiii 7, o, ¢ Ta n°, mo BusHAUaTL dopMy omeparopa Q, Ta dyHKuii h Ta B, ski
€ JOBIILHUMU eJIeMEHTAMU KJIacy.

st Toro 106 3HAWTH MaKCHMAJIbHY ajredpy JIIBCHKOI iHBAPiaHTHOCTI, MIO JOMYCKAETHCS
Oy/Ib-IKUM DPIBHSHHSIM 3 KJIacy, a OTXKe, BiIIOBiJa€ s/ipy OCHOBHUX I'pyI, Kiacudikyioue pis-
HaHHA Tpeba posmenuTn BigHocHo dyHKIN h, B Ta Tx moximuwx. ¥ pe3yabraTi OTPUMYEMO
ymoBu 7w = & = 1 = 0. OTKe, JOBEJIEHO TaKe TBEP/YKEHHSI.
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TBepmkenns: 1. Anzebporo Jli, wo eidnosidae adpy ocrosnux epyn pienans 3 kaacy (1),
e odnosumipna anzebpa A" = (0;).

Hacrymamm KpokKoM € BiIIyKaHHsI BCIX MOXKJIUBUX HEEKBIBAJIEHTHUX BUIIQJIKIB PO3IIMPEH-
ns anrebpun A”| i3 3acTocyBanmHaM Texmikn posraayskenoro posmertenns [15]. s Gyab-sKoro
oneparopa () 3 anrebpu A™* migcranoBka ioro koedinientis y pisusinus (13) mae piBHsIHHs Ha
dyukniro B 3araJbHOr0 BULISIILY

(au+b)B, = pB + qu +r, (14)

ne a, b, p, ¢ Ta r — craji, MO0 BU3HAYEH] 3 TOYHICTIO JI0 HEHYJIBHOBOI'O MHOXKHUKA. MHOXKWHA V
3HaveHb HabopiB Koedinienris (a, b, p, ¢, r), oTpuMaHa BapilOBaHHSIM OIepaTopiB 3 aurebpu A™2X,
€ JIHIHHUM TPOCTOPOM. 3ayBazKUMO Takoxk, mo (a,b) # (0,0) i posamipuicrs k = k(A™*) upo-
cropy V He Glibina Hix 2. ZIKIo 11e He Tak, To 3 piBHsHb (14) BulumBae, 1o abo dbyukiis B € Ji-
HillHOTO, 800 crCcTeMa PiBHSHB TAKOI'O BUIJISLY HeCyMicHa. 3HadYeHHs k € iHBapiaHTHUM BiJTHOCHO
Jil meperBopenb 3 rpymu G~. Orxke, icHyloTh Tpu G -HeeKBIBaJIeHTHI BULIQJIKA JJIs 3HAYEHHS K:
k=0,k=1mak = 2. PosrisgHemO Ii MOXKJIMBOCTI OKPEMO.

I. YmoBa k = 0 o3nauae, 1o pisasians (13) € He piBHsiHHM Ha B, a ToroxHicTIO. Posrerien-
Hsl IIbOI'O PIBHAHHA 3a QPYHKIE0 B Ta 11 HOXiJHOI IPUBOIUTE JIO0 YMOB Ty = 0 = ( = 770 = 0.
Mu orpumyemo, mo 7 = cit + ¢, 0 = ¢3 Ta Kjacudikaiiiine piBHSHHS Ha h Mae BUTJIST

1
<§Clx + 03> hy +c1h =0, (15)
e c1, Co Ta c3 — JOBLIBbHI crasi. fAKimo h € J0BLIBHOIO (DYHKINE, TO MAEMO aJredpy Am,

0 BIJIIOBiJa€ si/IPYy OCHOBHUX T'PYI Ta HpejcrasieHa y sunajky 0 tabu. 1. 3 piBuganus (15)
BUILIUBAE, IO po3mmpenns aaredpu A" moxiuse y nBox Bunaixax: h = §(x + ﬁ)_Q abo h =9,
ne B ta 0 — poBuibHI craji, & # 0. 3 TounicTio 70 G -eKBIBAJIEGHTHOCTI MOXKHa IOKJacTu 3
piBHEM HyJF0O Ta 0 = +1 3ajexkHO Bij 3Haky §. OTpuMmaHni pe3ysbTaTé TPEICTaBJIEHO y BHII. 1
ta 2 Tabu. 1.

I1. dkumo k = 1, T0 3 TOYHICTIO JI0 HEHYJILOBOT'O CTAJIONO MHOYKHUKA ICHY€ OjiHe piBHsAHHs (14)
Ha QyHKIi0 B. [HTerpyBanHs mporo piBHsiHHs ja€ Tpu (G -HEeKBIBaJEHTHI BHUITAIKU:

1) B=u"+ fru+ B;

Tabauys 1. T'pynosa knacudikanis pIBHIHD Ut = Uge + h()B(u), hBuy # 0

Ne ‘ B(u) ‘ h(z) ‘ BaszucHi oneparopu asnrebpun A

0 A4 A4 0Ot

1 v 5z~ O, 2t0, + 20

2 A 0 O, Ox

3 u™ dz° O, 2(m — 1)td; + (m — 1)z0y — (s + 2)udy
4 u™ de” O, (1 —m)0z + udy

5 u™ 5 O, Oz, 2(m — 1)t0; + (m — 1)x05 — 2ud,
6 e" dx® Oty 2t0¢ + 0z — (s + 2)0u

7 et et 9y, 0, F 200,

8 e" 0 O, Oz, 2t0; + 0y — 20,

9 ulnu 1) Ot, Oq, eétuau, %t <8z - gxu8u>

IIpumirTka. §, m Ta s — goBuibHI cTaji, m # 0,1, s #0, § = 1 mod G™.
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2) B =¢e" 4+ fru+ fa;
3) B=ulnu+ fa,

ne By, Bo ma m — goBiibHI crami, m # 0,1. Ha HacTymmHOMY KpOII ITiICTABISIEMO KOXKHE 3 IIHX
sHadeHb B 70 piBHsiHg (13) Ta po3IIEIUIIOEMO OTpUMaHUl BUpPa3 3a U, TOOTO MPUPIBHIOEMO
koedirienTH JIiHIITHO He3a/ eKanX (PYyHKIH 3MIHHOT © 10 HyJId. Po3risneMo 11l BUIAIKH OKPEMO.

I1.1. Hexait B = u™ + fiu + B2. dkuo m # 2, To posuierienns piBusins (13) gae ymoBy

n° = 0 1a cucremy kiacudikyounx piBHsSHb Ha (DYHKIGO A BEIISLY

<%Tt.%' + 0) hy + (1 —=n)W 4+ 7)h = 0, B9 <<1Tt.%' + a>h + (W + Tt)h> =0,

(1- ﬁ1)< o+ a>h (W + (1= B)m)h — Wi+ im o,

ow

ne W = thtx2 + 50'2556 - ¢, W = g JocmimKeHHsT CyMICHOCTI ITi€l CHCTEMH IOKa3ye, IO
y BUnaIKy PBs # 0 Mmaemo 7 = ¢t + ¢, 0 = ¢3, ( = 0, a xyjacudikaiiiine piBHsiHHs Ha h HabyBae
surssaay (15). Orxke, neil BUNAIOK BKJIAIAETHCA Y BxKe po3rsHyTuil npu k = 0.

Axmo m # 2 ra fo = 0, 1o kiac (1) € nigkaacom kuacy (2) 3 H(z) = h(z) ta F(z) = p1h(z).
Buxopucrapimu pesysbrati pobotu (8], smaxomumo, mo posmupennsa A moximse, skimo 31 = 0
Ta QYHKINSA h Mae OIWH 3 BUIVISIIIB, MIPEJICTaBIeHuX y BuIl. 3, 4 Ta 5 Tabu. 1. dkmo [ # 0, To
BUIIAJIKN po3mupenHs anrebpu A" Briagaorbes y Bui. 1 Ta 2 Tabm. 1.

dkmo B = u? + fru+ Ba, 10 cTaJty (31 MOXKHA 3aBXK ¥ HOKJIACTU PIBHOIO HYJIIO 3a JOIIOMOIO0
neperBopenHs u — u — [$1/2. Toxi knac (1) 36iraerses 3 (3), ne H(z) = h(z) ra G(x) = Bah(x).
BukopucroBytoun pesyibraru poboru (8], 3HAXOAUMO BUIIAJKN PO3IIMPEHHs JITBCHKOI CUMETDII,
npejcrasieni y suim. 1 ta 2 Tabn. 1, gaxmo By # 0, Ta Bun. 3-5 tabmn. 1, akmo Py = 0.

I1.2. dkmo B = €* + fru + P2, 1o 3 kinacudikaniitnoro pisusHus (13) BUILIMBAE, 10 Ty =
=0y =(=0. Orke, T = c1t + ¢2, 0 = €3 Ta cucremMa piBHSIHb Ha h Mae BUTJISII

1 1
<<501x + 03> hy + clh> 61 =0, Oh + <—clx + 03> hy +c1h =0,

1
0 0 0
<<§C1$+Cs hy +c1h | B2 + 1 hB1 + 1y —np = 0.
Y Bumnajky ﬂl % 0 Maemo, 110 77 = 0 i Bci piBusHHs Ha h 36iraorbes 3 (15). Tobro, mei
BUITQJIOK BKJIFOUAETHCS 70 BUIAJKY JIOBiabHOTO B. fKIimo Bl =0, T0 52 MO>KHA, 3pO6I/ITI/I HYJIEM,
BUKOPHCTOBYIOUH IIEPETBOPEHHS 3 YMOBHOI IPYIIU €KBIBAJIEHTHOCTI: G~ exp- OTXKe, 77 = ¢4 + s,
Jie ¢4 Ta ¢; — JOBLIBHI cTasi, a Kiacudikyiode piBHSHHs Ha (QPYHKINIO h Mae BUIJIALL

1
(50196—1-03)% + (cax 4+ ¢5 +¢1)h = 0. (16)

Y koMOiHAIl 3 MHOXKEHHSIM Ha JIOBIJIbHY HEHYJIBOBY CTaJly K KOXKHE IIEPETBOPEHHS 3 I'DYyIH

€KBIBaJIEHTHOCTI Gexp MIPOIOBIKYEThCA Ha KoedimieuTn ¢;, ¢ = 1,3,4,5, TaKUM 9HHOM:

~ - 1 ~
¢1 = Kea, c3 = /€<0351 - 50153>, c4 = ul <C4 + —0155>7
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s = ~ <C5(51 + 30105 — €403 — 1015355> .
&1 2

Amnastiz nux BUpas3iB MPUBOJUTDL JIO TBEPJZKEHHS.

JIema 1. 3 mounicmio do G;’(p—eneieaﬂenmﬂocmi wemsipka napamempie (1, cs, C4,C5) HAOY-
sae 0dnozo 3i 3nauens (1,0,0,¢5), (0,1,42,0), (0,1,0,0), de é5 — dosiavra cmana.
exp~€KBIBAJIEHTHOCTI OTPUMYEMO TPH
dopmu h, npejcrasieni y sui. 6-8 tabiu. 1. Y Bun. 6 BuKopuctaHo nosHadensus s = —2(¢; + 1).

I1.3. SIkmo B = ulnu + Ba, 10 ° = 0 i knacudikauiiini yMoBr HaGyBAIOTH BATIISILY

[Ticnst imverpyBanus pisusinus (16) 3 Tounicrio mo G

1 1 1 1 1 1
(57'1533 + J> hy +1th =0, (thtl“Q + 501555 - C>h = thtt$2 + §Uttl“ -G — ZTtt’

1 1 1
,82<<§Tt$+0'>hm + (g ttxz + 50}$—C+Tt>h> =0.

3 i€l cucremMu BUILIHBAE, MO gAKMo Py # 0 abo B = 0, ane hy, # 0, To 74+ = 0y = ( = 0. Toxui
T = i1t + ¢o, 0 = c3 1 kiuacudikaniiine piBHsinHs Ha h 36iraeTbes 3 piBHsHHAM (15). THmmvun
CJIOBAMU, BHOKPEMJIEHO MijBuUNajaku Buil. 1 Ta 2 tabia. 1. dkmo xk S = 0 ta h = § = const,
TO 3 KyacuiKaliiHNX PiBHSHb BUILIMBAIOTH YMOBH T3 = 0y — 0op = (¢ — 6¢ = 0. Tomi 7 = ¢4,
£ =co+c3e®, = (—(0/2)c3x + cq)e’tu. Y mpoMy BumaiKy BiOyBaeThCs pO3IIUPEHHS anreGpu
A" TprOMa He3AIEIKHUMHI OIIEPATOPAMH JHIBCHKOI cuMeTpil (mue. Bum. 9 tabm. 1).

ITI. Hexaii k = 2. Bubepemo 6azuc {(a;, b;, pi, qi, i), ¢ = 1,2} nupocropy V BHOPsIIKOBAHUX
nabopis (a,b, p,q,r), aconifioBanux 3 A™**. Toni cucrema na dyHkIio B Mae BULJIsLI

(a1u+b1)By, = p1B + qru+ryq,
(agu + bz)Bu = pa B + gou + 7o.
ay

az
MOXKHa IIepenucaTu y BHFHHﬂi

b . . .
Marpung M = ( b; € HEeBUPOJIZKeHOI0, 00 iHakIe dyHKIis B miniitna 3a u. OTxke, cucremy

uB, = p|B + qqu+ri,
Bu == p,ZB + qéu + Téa

/ / /
ae (p/l> =M1 <p1>’ <q/1> =M! <q1>, (T}> =Mt <T1>; Mt obepuena 10 M marTpu-
P2 b2 ds q2 ) 72

st st cucrema € cymicuoro, Tiibku gKImo ¢yuxmig B inifina abo kBagparudHa 3a u. Bumamok
KBaIpaTudIHOl DYHKINT B BXKe po3mIgHyTO 111 Yac gociaikerns y . 11.1. Orxe, Bunagok k = 2
He [IPU3BOUTH JI0 HOBUX BUIIAJIKIB PO3IIUPEHHSI JIHIBCbKOI cumerpil jist piBasiHb (1) 3 By, # 0.

Bagaay rpynosol kiaacudikaril pisasanb (1) nosricTio poss’szano. PesysibraTu mijgcyMoBaHO
y Tabua. 1. 3ayBaxkumo, mo rpynoBy Kiacudikamnio miakiaacy (9) BUKOHAHO 3 TOYHICTIO JIO IIe-
PETBOPEHD 3 I'PYIH €KBIBAJEHTHOCTI @Nexp, a kaacudikariio jyisi permTu piBHsHb 3 Kiacy (1) —
3 TOYHICTIO JIO IIEPETBOPEHD 31 3BUYaiiHOI rpymu ekBiBasieHTHOCTI G~ BChOTrO Kjacy. Pesysibraru
rpy1oBol Kiaacudikallil MOXKHa 3aCTOCYBATHU JIJIsI HOIILYKY TOUYHUX PO3B’sI3KiB piBHsIHD 3 Ki1acy (1)

3 koedirieaTamu, HaBeJgeHUMHU Y TaOI. 1.
Aemopu sucaosmomsv nodaxy npogecopy P. O. Ilonosuny 3a yinni 3aysasicerns do pobomau.
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Inemumym mamemamuxu HAH Vipainu, Kuis Haditiwno do pedaxuii 08.04.2014

E. A. Baneena, A. 0. 2Kanwnii

I'pynmoBoii ananmn3 kJjacca ypaBHeHU peakiuu-audpdysnn
C mepeMeHHbIMU KO3 purnmeHTaMun

Buinoanen epynnogoti anasusd (1+1)-meprox keasusunelinnx ypasuenul peaxyuu-ouddysuu ¢ ne-
pemennumu Kospduyuenmamu. Hatidenv, epynna sK6UBAAEHMHOCTIU BCE20 KAACCG U OOAEE WUPO-
KaA 2PYNNa IKGUBAAEHTMHOCTIU, KOMOPASA COOMBEMCMBYEM NOOKAGCCY YPABHEHUT ¢ IKCTLOHENYU-
aAbHOT Heaunetnocmsio. Jluesckue cummempun NPoKAACCUGUUUPO8aHHsL ¢ MOYHOCMbI0 00 Hal-
dennoir npeobpasosanull sxsusasernmmocmu. Iloxazano, wmo pasmeprocms MAKCUMAALHOLT a12e0D
UHBAPUAHMHOCTNU UCCACOYEMDIT YPAGHEHUT He NPEGHIULALT, YEMBLPELT.
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0. O. Vaneeva, O. Yu. Zhalij

Group analysis of a class of reaction-diffusion equations with variable
coefficients

The group analysis of (1+1)-dimensional quasilinear reaction-diffusion equations with variable
coefficients is carried out. An equivalence group of the whole class and a wider equivalence group
that corresponds to the subclass with exponential nonlinearity are found. Lie symmetries are classi-
fied up to the derived equivalence transformations. It is shown that the dimensions of maximal Lie
invariance algebras of the equations under study are not greater than four.
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