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[TonTraBchbkuit HaMioHATbHUN TexHiuHM yHIBepcuTeT imeni FOpiga Konaparioka

CHIICTEMU PIBHAHD PEAKIIII-KOHBEKIII-TN®Y3Ii, IHBAPIAHTHI
BITHOCHO AJITEBPU TAJILJIEL

Iz kimacy cucTeM piBHSHD peaKIlii—KOHBEKINI—Tudy3il A4/19 ABOBUMIPHOTO BEKTOPHOTO OIS Y BU-
MaIKy O/HIET MPOCTOPOBOI 3MIHHOI BHIIIEHO Ti CHCTEMH, SKi iHBapiauTHI BigHocHO anrebpu Lanines
Ta 1 PO3IUPEHH OMEPATOPAMH MACIITAOHUX TA MPOEKTUBHUX MMEPETBOPEHb.

We distinguish the systems invariant with respect to Galilei’s algebra and its extensions by
operators of scale and projective transformations, from the class of reaction-convection-diffusion
systems of equations for two-dimensional vector field in the case of one spatial variable.

1. Beryn. Posrigremo cuctemy piBHSIHBb
peaxIii—KOHBeKIii—1udy3il

Uo = 0, [F(U)UL) + GU)U, + HU), (1)

ub(z), v = (x9,21),

F(U) = (f*(u)), G(U) = (9"(u)) — nobim-
Hi (pyHKIIOHAIBbHI MaTPUIl po3MipHOCTI 2 X 2,
H(U) = (h*(u)) — nosinbha (yHKIIOHAIbHA
marpug posmipaocti 2X 1, k € {1;2}, ingexcu
BHU3Y O3HAYAIOTHh JU(EpPeHIiioBaHHs 3a Bij-
noBiHOI0 3MminHOW0. Cucrema (1) mpu KOHKpe-
THUX 3HavYeHHsX Heminiiinocreit F(U), G(U),
H(U) 3acTOCOBYETBHCsSI MPH MOJIENIOBAHHI Pi-
3HHUX IporeciB (pizuku, Ximii, 6i0JI0ril, eKoJI0-
rii. Tak mogudikauii cucremu (1) 3acrocosy-
IOThCS [P OIKCI IPOTIECIB MTEePEHOCY B OpraHi-
3Mi, HANPUKJIA/L, IPU MOJIEJIOBAHHI 1EPEHOCY
KHUCHIO B KPOBOHOCHI#l cucTeMi, JIJIs MOJIEJIIO-
BaHHS POCTY TPOMOY B HPUCTIHKOBOMY IOTO-
ni. Oganm i3 3actocyBanb cucremu (1) B exo-
JIOTiI € JIOCTiI?KeHHS IIPOIECiB PO3IOBCIOIZKEH-
Hsl PEUOBUHH, dKa 3a0pyaHioe Bojoitmu. ['iapo-
JTWHAMITHA HECTIHKICTh, 9K BUHUKAE TOOIU3Y
MIOBEPXHI PO3MO/LIYy JBOX PLIMH, 10 HE 3Mi-
HIYIOTHCS, 3yCTPIYAEThCI B TAKUX raJly3sX, K
HadTonepepodKa, IMPOIECcH NOPiHHS, Cerapalris
pya i T n. Maremaruvana Mo/ie/ib bOro STBUIIA
BKJIIOYA€E B cebe CHUCTEeMY pPiBHAHb PEAKIi—KO-
HBeKII—1udys3il.

3 maremarnvHOI TOYKH 30py cucrema (1)
3a paxXyHOK HagBHOCTI JECATHU JTOBLILHUX (DYH-
KIIiit onucye hpakKTUIHO He OIHY, a IINi Kaac
cucreM. Tomy jiyzKe BazKJIMBOIO € 3a/1a4a BUOO-

ul
Ae U(UP)’ u =
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py 3 IBOTO KJIaCy caMe TUX CHCTeM, fKi O mpe-
TEH/IyBaJIU Ha OMUC PeaTbHUX SBUI MPUPOJIH.
[ToTyKHIM METOJOM BiIOOPY TAKHX CHCTEM €
cuMeTpiitHuil MeToJ1, 3a JIONOMOIOK SKOrO 3
KJIACY CHCTEM BIJIOMpAlOTbCs Ti, sKi BOJIOJI-
I0Th IIUPOKUMHU CHUMETPITHUMHU BJIACTHBOCTSI-
MH, TOOTO 3aJI0BOJIBHSIIOTH TOMY YU I1HIIOMY
MPWHIATTY BiTHOCHOCTI, a, OTZKe, MOXKYTh Tpe-
TEeH/IyBaTH Ha OMUC peaJbHuX (DI3HIHUX ITPO-
I1eCiB.

Coij 3a3Ha9uUTH, IO JTOCIIKEHHIM CUMe-
TpifiHuxX BiacTuBocTeil cucremu (1) 3aiimanoch
6araro apropis. Tak, y pobori [19] gocimky-
€TbCA JIIBChbKA CHMETpid PIBHAHHA PeakIii—
KouBekIii—audysii, pobora [6] npucesuena mo-
caipkennio imBapianrnocri cucremu (1) Bia-
HOCHO aJjireOpu [aJjiijiess 3 oneparopoMm macu
Ta i1 pO3MIUpEHb OlepaTopaMHu MacCIITaOHUX
Ta MPOEKTUBHUX TIEPETBOPEHB. 3a3HATUMO, IO
npu G = 0 i3 cucremn (1) ogepzxkyemo cucremy
piBHSHDb peakiiil audys3ii, JOCTiIZKEeHHIO CHMe-
TPIIHUX BJIACTHUBOCTEH SIKOl TeyK IPHUCBIYEHO
qyuMasao pobit. Tak mpu pi3HHX BUILVILIAX CTa-
ol marpumi audysii F' = A O6ynn orpumani
Baromi pesyibraru y poborax [25], [26] Ta [13]-
[16], npu goBinbaux marpungx F i H rasise-
iBCHbKY IHBapiaHTHICTH CHCTEMHU peakxIil audy-
3ii gocJtiizkero B poboti [5], mpu BBeeHH] HeB-
HUX 00MezkeHb Ha MaTpuiio F ta G = 0 oxep-
KUMO CHCTeMY pPIBHAHb XeMOTAKCHUCY, IOCJTi-
JEHHIO CUMETPIHUX BJIACTHBOCTEH AKOI Ipu-
cBstaena nybsikaris [9]. Takox i3 cucremn (1)
MOXKHA OTPUMATH CHUCTeMY KOHBEKIli audys3ii
(upu H = 0). Hocainzkennio jiiBcbkol Ta (-
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YMOBHOI CEMETPil IBOBUMIPHOI CUCTEMHU TAKOTO
THUIly HpUCBsiaeHo podoru [17], [18], upu F = E
TPOBEJIEHO JIOCJIIXKEHHS 1HBApiaHTHOCTI TpH-
BUMIDHOI CUCTEMU PiBHSAHb KOHBEKIIIT audy3ii
BijiHOCHO y3arasibHenoi ajarebpu [asimes (po-
ooru [2], [8]), mpm F' = A amasoriuni goc.i-
JIYKeHHSI BUKOHaHI /19 JBOBUMIPHOI CHCTEMH B
pobori [7].

2. ITocTanoBka 3a/1a4i Ta mO3HAYEHHH.
Jo6pe Bijomo (nuB., nanpukaas [20]), mo Ji-
HifiHe PIBHSIHHS TeILIONPOBIIHOCTI

(2)

iHBapiaHTHEe BiJTHOCHO HACTYIIHOI aJreOpu oIe-
paTopiB

Ug = U1

1
Oy, O, G =12001 + 2101, Q1 = _§U6u7 (3)

D = 2200y + 2101 + Q2,

(4)
) i
IT = 2300 + wox101 + Q2 + EQI’ (5)

ae Q2 = —Q.

[Ile ojnum piBHSAHHAM, sKe iHBaplaHTHE
BiIHOCHO 110/1i0HOT ajireOpu, € piBHsAHHSA Brop-
repca

(6)

MaKCHMaJIbHOIO aJire0poio iIHBapiaHTHOCTI KO-
ro (mus., wanpukiaz, [11], [23]) e anrebpa 3
0a30BUME reHepaTOpamMu

Up + UU = U1,

Do, O, G =001 + Qu, (7)

(8)
(9)

D = 2240y + #101 + Q2,
1I = ];880 + onlal + xOQQ + lel?
e Ql = 81“ Q2 = —uau

Ockinpku oneparopu G, 3amani ¢popMmyia-
mu (3) abo (7), MOPOIKYIOTH TE€PETBOPEHHS
Faninea

Ty = To, T} = x1 + 010 (10)
npoctopy (g, 1), TO ONEPATOPH TAKOTO TH-
Iy HA3HBAIOTLCA omepaTopamu Lamimes. Are-
6py (3) masuBatorh anrebporo [asmimes 3 ome-
paropoMm Macu ()1, a anrebpy (7) — aurebporo
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Tamines 6e3 omeparopa Macu. Anrebpu (3)-—
(4) abo (7)—(8) maszuBarOTH PO3LMIMPEHUMHU AJl-
rebpavu lasisnest, a anrebpu oneparopis (3)-
(5) abo (7)—(9) — y3arasbHeHUMH aarebpaMu
lamines.

Y pobori [6] po3p’sizana 3amava onwucy cu-
creM piBHsAHB Kiacy (1), iHBapiaHTHUX BijHO-
cuo aarebpu [amines 3 omeparopoM macu, J10-
IOBHEHOI OIepaTOpaMi MACIITAOHHX Ta IIPoe-
KTUBHUX II€PETBOPEHbD.

Y jauiit poboTi MU pO3B’dKEMO aHAJIOII-
YHY 3a/1a4y /I BUIaAKy ajareopu [asiises 6e3
orneparopa macu. ToOTO omuIieMo BCi cucre-
mu kaacy (1), imBapianTHi BiZHOCHO ajareGpu
['anines 6e3 omeparopa MacH, JOIOBHEHOI OIe-
paTopaMy MacITabOHUX Ta IPOCKTUBHUX Iepe-
TBOPEHb.

Omneparopu anre6pu (7)—(9) 3a710BO/IBHSI-
0Th HACTYIHI KOMYTAIIifH] CIIiBBIIHOIIIEHHS:

D0, 01] = 0,[8,G] = 01, [0,,G] =0, (11)
90, D] = 28y, [01, D] = 81, [G, D] =—G, (12)

[90,11] = D, [0, 1] = G, [G,II] = 0,

[D,1I] = 2II. (13)

Y 3B'M3Ky 3 IUM TPHUBUMIpHY ajreopy
< X1, X5, X3 >, oneparopu SKoi 3a/10BOJILHSI-
I0Th KOMyTalliifui cruiBBignomenns (11), Gyme-
MO HazuBaTu ajaredopoio Lagises 6e3 omeparo-
pa macu i noznauarun AG(1, 1), 9oTupusumipny
anredpy < X, X, X3, Xy >, oneparopu sikoi
3a/I0BOJILHAIOTH KOMYTAIIHI CIiBBIIHONITEHH S
(11)—(12), bymemo HA3UBATH PO3IINPEHOIO AJI-
re6poro lasines i nosnavaru AG:(1,1), a n'a-
tuBuMipHy anareopy < Xi, Xo, X3, Xy, X5 >,
OTIEPaTOPH AKOI 33J0BOJHHAIOTH KOMYTAITiHI
crisiguomennus (11),(12),(13), 6yaemo Ha3u-
BaTH y3arajbHeHO0 aJredoporo [ajijes i no-
snadatun AG5(1,1). Baysaxkumo, mo nudpu B
JIy’KKaX 03HAYAIOTh, MO MPOCTID HE3AJIEKHUX
3MIHHUX U] epeHIiajlbHOTO PIBHIHHS CKJIa/1a-
€ThCA 3 OJIHIE] YacoBOI 3MIHHOIL X 1 OJHIET IIpo-
CTOPOBOI 3MIHHOI 7.

3. Cucrema BM3HAYAJbHUX PiBHAHD.
IlepeTBOpEeHHs €KBiBaJIEHTHOCTiI cucTe-
vu (1). BukopucroBywoun indiniTesnvaib-
auit Meron C. JIi, 3HaiigeMo cucreMmy BU3HA-
JaJbHUX PIBHAHL Jyis Heqinifinocreit F(U),
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G(U), H(U) Ta koopaunat iHdiHiTE3UMATBHO-
ro oneparopa rpyuu cumerpii cucremu (1).
Cupase/yiuBe HACTYIHE TBEP/ZKEHHSI.

Jlema 1. Cucmema (1) insapianmmua 6i0-
HOCHO THPIHIMEZUMAALHOZ20 ONEPATOPG

X =&(z,u)0, + n*(z,u)0ya (14)

modi © miavku modi, xoau Gyrryii E*, n® zado-
BONDHANMD HACTNYNHY CUCMEMY BUSHAYAND-
HUL PIBHAHD

& =E&L =0, (15)
P 0ea + F 0 = 0, (16)
1 fad (60— 261) f0 4 f 2 =1 =0, (17)
1°Gae 4 (60 =€) g™+ g™ = e g™ + 0o+
i (fal + F) 42050 f2 =L =0, (18)
NhGe + Eoh® — nih® + nyy f+
+1ig™ =115 =0, (19)
de f g™ h® - womnonenwmu, e6i0noeid-

no, gynruionasvrus mampuys F(U), G(U),
HU), a,b,e,d € {1,2}, u € {0,1}, dap — cum-
son Kponekepa, indexcu enusy 0ina dyrrkuid
03HA4a0Mb dudepentitosarms 3a 610n06I0H00
3MIHHO10.

Jlema 1 10BOIUTHCS CTaHIAPTHUM METOIOM
C. JIi (mus., nanpukaaz, [4], [24], [27]).

K Hac/ioK jemu 1 cripaBe/ijinBe HACTYIIHEe
TBEP/I2KEHHSI.

Jlema 2. Ocrosroto  anszebporo  iHeapiam-
muocmi cucmemu (1), mobmo MaKcuMavHOW0
an2ebpoto THEAPIAHMHOCME aHOT CUCTEMU NPU
dosinorux neainitnocmazr F(U),G(U), H(U)
€ anzebpa

b
A" =< 80,81 > . (20)
HoBenenns. ko cucremy BU3HAYAIb-
HuX piBHsAHBL (15)—(19) posvenuTn 3a A0BLIb-
HuMH eeMentamu f, g% h® Ta IX moxinHEMH,
TO MU OJIePZKUAMO

3BIJIKH

go = Cp, 51 = Cy, ,r]a = 07 (21)
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Jie Co, ¢ — oBinbHi ctam. Oneparop (14) 3 Ko-
opaunaramu (21) nopojzye anredpy (20).

Jlema 2 moBemeHa.

BazkyiuBy posib nipu rpynosiit Kiracudikarii
KJacy andepeHIiaaIbHUX PIBHAHB BiAIrpamTh
MepeTBOPeHHs €KBIBAJIEHTHOCTI /TAHOTO KJIACY.
IIepeTBOpeHHS €KBiIBAJIEHTHOCTI — IIe TakKi IIe-
PEeTBOPEHHS 3aJIeXKHHUX 1 He3aJIeXKHUX 3MIHHUIX,
SKi JIOBLIbHE DiBHSHHS (CHCTeMYy DIBHSIHB) 3
JIAHOTO KJacy andepeHIiaabHiuX piBHIHb 3BO-
JATh 10 judepeHniajbHuX PiBHSHB (CHCTe-
MU DIBHSIHB) 3 I[BOTO K KJIACy. SHAHHSI Iepe-
TBOPEHb €KBIBAJEHTHOCTI J03BOJISIE TOJIIJIATH
KJIac JudepeHniajbHUX PiBHsIHh Ha HEeKBiBa-
JIEHTHI TiAKJIaCH, BHIIIATA B KOXKHOMY IIiJI-
KJIaci KaHOHIYHOI'O ITpeJICTaBHUKA, JOCJITUTHU
iforo cuMeTpiiiHi BJIACTHBOCTI Ta, 3a JOIIOMOT'0IO
JTAHUX TIePEeTBOPEHD MOMUPUTH OJIepXKaHUil pe-
3yJIbTAT HA BCl PIBHAHHS JAHOTO HiJIKJIACY.

3a3HaunMo, MO TPYIy HEINEePEePBHUX I[e-
PETBOPEHb  €KBIBAJEHTHOCTI CUCTEMHU  PiB-
usub (1), Oyso 3naiigeno B pobori [6]. Mu x
JIAIIIE HAaBEAEeMO el pe3ysbTrar.

Jlema 3. I'pynoro mHenepepsnuxr nepemeo-
penn eksisarenmmuocmi cucmemu (1) € epyna
6U2AA0Y

/ /
Ty = apTo + by, T, = a1x1 + gro + by,

u® = Al + Ba, (22)

de a,, by, gy, Ba,g — dosinvni cmani, [ €
{0;1}, a,b € {1;2}.
JloBenennsa seMu 3 TPOBOJUTHCI METOIOM,
ommcanuM B poborax [3], [12].

BayBaykuMo, 1110 BCi MO/IAJIbII MiPpKYBaHHSI
MPOBEJIEHO 3 TOYHICTIO JI0 MIePEeTBOPEHD €KBiBa-
aenrnocti (22).

4. 3o0pakennss aareopu lamines Ta
i1 posmupeHb. BeranoBumo BHIVISI omepa-
TopiB asireOp [asiijiesi, BIJIHOCHO $KMX MOKe
Oyru inBapianTHa cucrema (1). Yrounumo 3a-
raJibHUil BUTJIA) iH(]IHITE3UMAIBHOTO Ollepa-
topa (14) mas cucremn (1), 3a10BOIBHUBIIH
piBusung (15), (16). I3 cucremu piBusub (15)
BUILTHBAE, IO

50 = A(lﬂo), fl = B(xo,%);

ne A(zo), B(xg,x1) — noBinbui riajgki Gyskmil
csoix aprymenris. [lojuBumoch Ha cucremy

(23)
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piBuganb (16), 9K Ha JiHifiHy axrebpaiuny cu-
CTeMy BIJIHOCHO HEBLIOMUX 1)7, .. Busnaunuk
JAHOI CHCTEMH MA€ BUTJIA

A=<1>-<2>,

Jle BUpa3n

11 r12
f21 f22

¢ mmypavu marpuni F' = (%) signosigno 1-
ro 1 2-T0 MOPSJIKY.

Ockinpkn mpun < 2 >= 0 cucrema (1) onn-
Cy€ IpOIleCH, OB’ s3aHi 3 MOBEIIHKOIO jJ1BOda-
3HOI pimmuu, a npu < 1 >= 0 cucrema (1) €
PIBHAHHSM IIpeTIHT€PIBCHKOTO TUITY /1T KOM-
wiekcnoi bynkmii ¢ = u! +iu?, To 6yaemo BBa-
JKaTH, M0

<1>:f”+f22,<2>:‘ . (24)

A0, (25)

JlimiiiHa omHOPIAHA BIAHOCHO 3MIHHHX 7]y, .
cucrema (16) mpu ymoBi (25) Mae JtuIe TpUBi-
aJIbHUN PO3B’A30K

Mo = 0. (26)

3arajapbHUM PO3B’SI3KOM CHCTeMH piBHsIHB (26)
e dysKIii

n* = a®™(xq, 21 )u’ + (0, 1), (27)

e a®(xg,x1), B%wo,21) — AOBiMBHI rmamKi
bYHKIIT CBOIX apryMeHTiB.

TaKI/IM YAHOM MHU BCTAHOBWJIA HACTYlIHE
TBEpP/A2KEeHH.

Teopema 1. fruo cucmema (1) npu ymo-
6i (25) ineapianmmna sionocno onepamopa (14),
mo danutl onepamop Mae 6u2n0

X = A(l’o)ao + B(ﬂfo, .CE1)81+

[ (g, £1)ub 4+ B(z0, 21)]Oya, (28)

de A, B, a®, 3* — dosinvni 2aadki dymxyii

ceoix apeymenmie, a,b € {1,2}.

Ockinbku cucrema (1) npu goBinbHEX Hesli-
nitnoctsax F,G, H imBapianTHa BiJHOCHO aJI-
rebpn (20), TO B SIKOCTI JBOX OmEpaTOpIB aj-
rebpu lanines BisbMeMo oneparopu X; = 0Og
i Xo = 0y, a Tperiii omepaTop JaHOl aaredbpu
OyJIeMo IIyKATH, SIK BUILTHBAE 3 T€OpeMH 1, y
purasm (28), ne A(zo), B(xo, 1), a®(zq, 1),
(g, 1) — nrykani QyHKILT.
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Bumaraioun BHKOHAHHS yMOB KOMYTYBAHH
(11), omepzxumo

A=B=0,By=1,a%=a®=£2=52=0. (29)

Posp’szasiu piBasinns (29), orpumyemo, Mo
orniepaTop X3 Ma€ BUTJISA

X3 =co00+(zo + 01)31+[041abub + [14)Ous, (30)

Jie Co, C1, Q1ap, B1a — CTAJI iHTErPYBaHHS, @, b €
{1;2}. Takum grHOM, TOKJIABIIH

G = X3 — 0080 — 0181, (31)
oziepKyemMo peadrizarito aarebpu (11) aist cu-
cremu (1):

AG(L 1) =< 0y, 01, G = 2901 + Q1 >, (32)
e
Ql - (alabub + ﬁla)aua'

AHaJIOriYHO, BUKOPUCTABIIM KOMYTAIiitHi
crisBignomenns (11)-(13), npuxoaumo 10 Bu-
CHOBKY, 11O 6a30Bi reHepaToOpu PO3IIMPEHOI i
y3arajbHeHol anaredp [amines, BiTHOCHO SKUX
Moxke OyTu imBapianTHa cucrema (1), MaoTh
BUTIS]T

(33)

AG1(1,1) =< 8y, 01, G = xo01 + Q1
D = 2200y + 7101 + Q2 >,
AGo(1,1) =< 0y, 01, G = 501 + Q1
D = 2200y + 2101 + Q2,

=1500 + w7101 +21Q1 +20Q2+Q3>, (35)

(34)

e
Qr = (hapt® + Bra)Oua, (36)

Qkaby Pra — const, k = 1; 3, a, b € {1,2}, mpuyo-
My oneparopu (Q HOBUHHI 3a10BOJILHIATH Y MO-
BU

[Q1, Q2]=—Q1, [Q1, Q3]=0, [Q2, Q3]=2Q5. (37)

5. ImBapiauTHicTh cucremu (1) BigHO-
cuo auarebpu Tanines. lociaiaumo, npwu
AKAX 3Ha4YeHHgX Heqiniiiocreit F, G, H cuc-
rema (1) Gye iHBaApiaHTHOO BIJIHOCHO ajirebpu
lamines.

CupaBeinBe HACTYIITHE TBEP/ZKEHHS.
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Teopema 2. Cucmema (1) insapianmma
6idnocHo anzebpu Lanines (32) modi i miavky
modi, Koau weainitinocmi F(U), G(U), H(U)
nabyeaomo euzasdy

1. F(U) = D(ut, ¢) =
1 12501 12
PP (PN )l 2 eu))? P 2l )
G(U) = D(u', ¢) —u'E,
1
— X — 2 )?

H(U)_(XQ_i_Xl%ul)?w_u X 2

npu Qp = O + eut0,e;

11 2
2. F(U) = D(e2, ) = ( e ) ,
G(U> - D(UQ, ¢) - u1E7
X' 1
O = (S ) o=

u2
Pt — (pli? 2 12 2
M+ (! ¢22)%_¢12(%)2 9022‘*‘%012% ’
GU) =D (%5.0) - 5E,
1,1 2
X U S e
H(U) viu? + y2ul ) w=ue

npu Q1 = kI + uld,;

1L F(U) =D (%) =

90215_3 9022
G(U) =D (g—¢ Inu'E,
1,,1 1) k41
_( xu _ ()M
H(U)—(X2u2 y W= "3

npu Q1 = I + ku?0,2;
5. F(U) le(ul,UQ,go) =

903 - %gab@aub _304 - 2-*L25ab<)0aub

p ppul P — B Gptul
G(U) = D(u',u?¢)

- Sapxub

) = (P
npu Q1 = kI + J,

)

o 2karctan —L
, W =1u"e “2

1
— arctan %5 F,
u

de I = u'dp + w0, J = u'd,. —
udu; =), YU=p®(w), x*=x"(w),
= (w), Y=1%(w) — dosinvhi 2aadki Pyn-
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KUl apeymenma w, 6uzafd AK020 HaGeJeHO 6
Kootcrnomy nynwkmi, E — odunuwna mampuuys
poamiprocmi 2 X 2, @ = (ul,u?), e = (e) =

0 —1

1 0
{1,2}, e=1,4, 2 € {0,1}, k € R,

HoBenenns. 3HaiijgeMo GYHKIIOHATbHI
mvarpuni F(U), G(U), H(U), upn gkux cuc-
rema (1) iHBapianTHa BimHOCHO anreGpu [asi-
ses (32). s uboro Bukopucraemo kjacudi-
Kalliio 300pazkenb ajarebpu (32), BUKOHAHY B
pob6oti [1]. ¥V wiii nokazauo, 1o icHye 5 Hee-
KBIBAJICHTHHX 3 TOYHICTIO JI0 IepeTBOpeHb (22)
300pazkenn omeparopa (. Ili HeekBiBaseHTHI
300pakeHHsT MAIOTh BUTJISII:

), Oap — cumson Kponexepa, a,b €

—_

Q1= 0y + 2uld,e,
2. Q1 = 0y + 0,2,
3. Q1 = kI +u'd,,
4 Q) = I+ ku?d,p,
5. Q) = kI +J,

e e € {0,1}, k € R, I = w0y + u?0y2, J =
uldye — u0,1.

Jlng Toro, mo6 3uaiiTn bynkmii 9, ¢*, h?,
npu skux cucrema (1) iHBapiaHTHa BiJHOCHO
anre6bpu (32), HEOOXIIHO TMiICTABUTH BiIMOBI/I-
i &4, n* (un=0,1, a = 1,2), onepxkani i3 30-
OpazkeHb orepaTopis aiarebpu (32), y cucremy
BU3HAYAJLHUX piBHsAHb (15)—(19), ogeprkamy B
jgemi 1, i po3p’si3aTn 11 JJIT KOYKHOTO 3 I1'si-
TH OyHKTiIB Kjaacudikamii. Ta ockinbku ¢op-
Myaa (28) yrounioe Buris iHdiniTe3nMah-
HOTrO oneparopa (14), 3a10BOJILHUBIIN PiBHSH-
usa (15), (16) BU3HAYAIBHOI CHCTEMH, TO Ti-
CTaBJIATUMEMO BijioBiui £F, N BKe TLIBKYU B
piBusinnsg (17)—(19) BusHavaIbHOT CHCTEMIL.

[TpoimocTpyemMo  J0BeIeHHSI TEOpeMH Ha,
NPUKJ/IAJl OMEePATOPIB 3 TMEPIIoro MyHKTY. 30-
Opaskenns omneparopa (J1, 3aIMCAHOTO B IOMY
IyHKTi, BU3Ha4Ya€ OA3UCHI omepaTopu ajaredbpu
lamines:

Do, 01, G =001+ 0u +u'd,, (38)

ne & € {0,1}, Ta KoopauHaTu omeparopa X:
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=dy, &' =gao + di,n' =g,n° =gaeu', (39)

ae g, d, — posinbni crani. Iigcrasusmm (39)
y cucremy (17)—(19) 6aunmmo, 1mo BoHa 3BO-
JINTHCA J10 HaCTynHo'f CHCTEMH JIJIs 3HAXOIZKe-
naa GynKmii %, ¢*°, h® Ta yrodnenHs Koop-
nuHAT 1H(MIHITe3NMAIBHOTO OllepaTopa:

(81t deazeul) fol+ee(dy f*2—0aaf™")=0, (40)
(81 + eozeu') g2 + (0p19™ — Sa2g™)+

+ dap = 0, (41)
(6c1 + Oeageu') Wi — bgpeh' = 0. (42)

BaranpauM po3s’sskom cucremn (40)—(42), €
dyHKIIl
P = QU 12l 12 = 12,
P2 = P (M=) eul — o2 (eeul )2,
F2 = 24 o2
g = M (1 4 )l gt = 2/j12
— 2t (M) ! soul)?,
922 =y*—(1- 2)u :
ht= x50 =+ )l

npu  gkux cucrema (1) imBapianTHAa Bij-
nocro amre6pn lamimea. Tyt ¢%=p®(w),
PP=1®(w), x*=x%(w) — poBinbHi TaAAK
bynkmii, w = u? — ae@, 110 CHIiBHAJIAE 3 TIep-
MMM TTyHKTOM TeopeMu 2.

Awnasoriuno poss’s3aBIIM CUCTEMy BH3HA-
JaJbHUX PIBHSHD /I BCIX 300pazKeHb olepa-
Topa ()1, OTPUMYEMO PEIITY MYyHKTIB TEOPEeMH
2.

Teopemy moBeseHo.

6. ImBapianTHicTs cucremu (1) BigHO-
cHo posmupeHoi aarebpu lamgimes. o-
CJIJIUMO, TIPH FKUX 3HAYEHHIX HeJiHIHOCTEH
F, G, H cucrema (1) O6yae inBapianTHOIO Bij-
HOCHO po3mupenoi ajgrebpu [asriies.

CrpaBeyinBe HACTYTTHE TBEPIKEHHS.

Teopema 3. Cucmema (1) insapianmma
sidnocro poswupenoi anrzebpu Tanines (34)
modi © miavkyu modi, xKoau neainitinocmi F, G,
H nabysaromv eueandy

9
npu Q1 = Oy, Q2 = —u'dy —

2 r) = (0 0)

6=y 0) =

(0
0
Hwy= ("
npu Ql = aula Q2 = _ulaul;

3. F(U)=D(u*\) =
()\11—)\21111162 A2+(A11—Ag0)In

A21 Aoo + Ao Inu?

u?— oy In’u

GWU) = D(?, p)u® — (u! + v Inu?)E,

v — vy lnu? (

H{U) = < o
npu Q1 = 01, Qo = —1 +u?
4. F(U) = D(u? \) = ( A

2
)\216“

UQ)S,

aul;

)\12€—u2 )
)\22

GU) = D(u?, p)e ™ — u'E,

1251

)= ().

npu Q1 = 01, Q2 = —uldy + O,2;

Az
e
A2a+A12 UT ’

GU) = D(u',w, pu)/w — u'E,

5. F(U) = D(u',w )\)
A11— >\12f
A21v/w+ (A1 —Agz) u' )\12%

141 3
H(U) =< Vi +I/2\/_ )wz
npu Q1 = O + uldy2, Qo =
6. F(U) = D(u',u* \) =
A=A oy 1)fn+1
D O o L P s
G(U) = D(u1>u27ﬂ)(ul)m -

) - ( vy

Vo (u)™ 4 vy

npu Q1 = u'd,2, Qs = u'dy —

1
w=u%— (u2

—I— u28u2;

/\12(u1)—m
2
>\22+)\12(u11§7m+1
2
W
(ul)Qm’

m+1 7.
m [’

)

Y

)2

)
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B ' (u') 0
7. F(U) = ( ((p1(u1>1_902(u1)) Z_i 2 (ul) ) )
-1 u—Q 9 2
G(U) = ( e ) (W) =i B
H(U) = ( 8 ) ,

npu Q1 = ulau27 Q2 = _u2au2;

8. F(U) = D(u',u* \) =
)\11 — )\12 (u2 - lnul)
Xo1 (A1 1-A22) (w10 u) 12 (@ In ul)®

)\12’111
)\22+>\12 (Uz— In Ul) ’

GU) = D(uﬂu%u)ﬁ — —UZ_UIFUIE,
1
_ nu 1\—2
B0 = (4 1, () )0
npu Q1 = ulaUQa Q2 = ulaul + Oz,

de ©*, ¥ — dosiavHi 2Aa0KT PYHKYLL cBOIT ap-
2YMEHNIG, Nap, Mab, Va, M — 008LALHE CTNANIL,
a,b e {1;2}.

HoBenennsi. 3HaiigemMo GyHKIIOHAIbHI
marpuni F'(U), G(U), H(U), upun sxux cucre-
ma (1) inBapianTHa BiIHOCHO PO3IIMPEHOT aJi-
re6pu [asimes (34). st mporo BUKOpHCTAEMO
kiacudikaio 300pazkenb aaredpu (34), BUKo-
HaHy B poboti [7]. ¥ miii mokaszano, 1o icmye
6 HeekBIBAJIEHTHUX 3 TOYHICTIO O TEPETBO-
penb (22) 306pazkenb po3mupenoi anrebpu La-
JIies B 3aJI€XKHOCTI BiJl BUTJISIY OMEpaTOpiB
@1, Q2. 1li HeekBiBajieHTHI 300pazkeHHsI Ole-
paropiB (1, Q2 (10610 pakTHIHO HeeKBiBa-
JIEHTHI 300pazkeHHsi posmupenoi ajaredpu [a-
Jiest) HaBememo B tabommi 1:

Tabanmsa 1
HeexksBiBajienTHi 300pakeHHd
po3uiupenoi anredpu Iagines.

Ne Q1 Q2

1. Oy —ut0, + ku?d,.
2 Oyt —I +u?0,

3 Oyt —uldy + 02
4. | O +ulo,2 —I — 1?0,

5) ul0,2 kI + u'd,

6 ul,e ulOyr + 02

Y Tabmumi 1 k£ € R.
Ockinbkn piBasang (15)—(16) BU3HAYATB-
HOT cucTeMu BKe po3B’si3ani (auB. Teopemy 1),
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TO A7a 3HaxOMKenHd dynkmii [ (u), g% (u),
h*(u), upu sikux cucrema piBusub (1) iHBapi-
aHTHA BiJHOCHO po3iiupenoi ajaredpu [aJiiest,
nijgcraBuMo Bignosinai £F, %, ogepxKaHni i3 30-
OpazkeHb orneparopis aarebpu (34), y piBHsIH-
st (17)—(19) BusHavasbHOT cHCTEMN Ta PO3B’si-
2KeMO TX /i KOYKHOI'O IMyHKTY Tabuii 1.

[TpoifocTpyeMo JOBejieHHs TeopemMu Ha
NPUKJIaIl 300parkKeHHsT PO3IMUPEeHOol aJjrebpu
[amisest, orpuMaHOTO 3 TIEPNTIOT0 MYHKTY Tab-
quri 1. 3o6pazkenns omepaTopisB ()1, ()2, 3amu-
CaHHWX y IbOMY IYHKTi, BU3Ha4Ya€ 0A30Bi reHe-
paTopu posmmupenol aarebpu [asires:

807 817 G = x()al + 8u17

D = 2200y + 110, — u'0p + ku®0,2  (43)
Ta KOOPJIMHATHU olnepaTopa X:
% = 2cxo 4 do, &' = cxy + gao + dy,
nt = —cu' + g,n* = cku®, (44)

ne ¢, g, d, — rpynosi mapamerpu, 1 € {0,1}.
[TligcraBusmm (44) y BU3HAYAJIBHY CHCTE-

my (17)—(19) ra BpaxoBywun dopmyman (40)-—

(42) mpu & = 0, 6auuMO, MO BOHA 3BOJUTHCSI

JI0 HACTYTIHOI CHCTEMU JIJ1sl 3HAXO/ZKeHHs Dy H-
kuionanpaux marpuns F(U), G(U), H(U):

—u' [k fE40a [ =0 f* 4

+ k(Spof*? =602 f?")=0, (45)
—ul g ku? g +001 9" — 61 g™+
+ k(5b29“2—5a292b)—|—gab:0, (46)

—U1h31 +k’u2h32 —F(Salhl —(5a2k7h2—|—2ha:0. (47)

OueBuano, anre6py (43) orpumano mpu
JIONIOBHEHHI omepaTopoM airtaramii [ anreo-
pu (38) npu s = 0. Ockisbku HesiniitnocT,
npu sxux cucrema (1) imBapiantna BigmocHO
asiredpu Lastinest qis Q1 = O,1, BxKe 3HAMIEHO
B TeOpeMi 2, TO BAKOPUCTAEMO X TIPU PO3B g3y~
BanHi orpumanoi cucremu (45)—(47). Ilizcra-
BUMO 3Ha4YeHHS HEeJIHIHHOCTeNH 3 IepIIoro myH-

KTy Teopemu 2 nipu & = 0:
112 1,12
e Yoo 1
F = 7G = —U E,
( 2 o2 > ( P2 2 >
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B cucreMmy (45)—(47) ta po3s’saxemo ii. OueBn-
JIHO, PO3B’130K OTPUMAHOI CUCTEMH 3aJIeZKHTh
Bij 3Hadenb crasiol k. Tax, upu k # 0 3arajin-
HuM po3B’sizkoM cucremu (45)—(47) e dbyuxuii

fll - )‘117

f21 = )\21(U2)%+1,

1

f12 — )\12(,“2)—%—17
f22 = A22;

_1 _2
911:#11(u2) % _ul’ 912:“12<u2> Z 1’
1
9! = pmu?, 9% = paa(w?)7F —uly
h! = l/1<u2)_%, h? = VQ(U2)_%+1, 48)

e Aapy fab, Vo — JOBLIBHI CTaJI.

Takum annHOM, 3 HesiniifiHOCTSAME (48) CHc-
tema (1) iHBapiaHTHA BiIHOCHO PO3IMIUPEHOI
ajireOpu [ajiijiess. Bukonasnim B oTpuMaHmuX
PYHKIIAX 3aMiHy —% = M UPUXOJIUMO JI0 He-
JinifiHoCTel, ONMMCAHUX y MepIoMy MyHKTI Te-
opemu 3.

IIpu k = 0 cucremy (45)—(47) 3a10BOIbHS-

10Tb PYHKITIT
a1
>7G(U):< J;L —?J,l )7

(49)

ro=(5 2

) = ()

ae o = p*(u?), ¢ = 1(u?) — noBinbHi HyHKT,
a = 1,2, mo BiINOBITa€ APYTOMY TYHKTY TeO-
pemu 3.

AHaJIoriYHO PO3B’sI3aBIN CUCTEMY BH3HA-
YaJbHUX PIBHSAHB JIJIsS BCIX 300pazkeHb aJired-
pu (34), OTPUMYEMO DeInTy MYyHKTIB TeopeMu
3.

Teopemy moBeseHo.

7. ImBapianTHicTs cucremu (1) BigHO-
cHO y3arajabpHeHol ajredpu laminesa. lo-
CTIINMO, TIPU IKUX 3HAYEHHSIX (DYHKITIOHAIb-
nux mMarpuipb F, G, H cucrema (1) Gyje inBa-
PIaHTHOIO BIJIHOCHO y3araJibHeHol ajirebpu ['a-
miest (35).

CrpaBeyinBe HACTYITHE TBEPI?KEHHS.

Teopema 4. Cucmema (1) ineapianmma
sidnocro ysazanvrenoi anrzebpu Lanines (35)
modi 1 miavku modi, Koau Hesimnitinocmi F
G, H nabysaromsv suzandy
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e = (g )

n u2)3m
Vs (u2)2m+1

m # 0; 1;

V1 2\3
") )

3 F(U)—(g‘ g),G(U):—ulE,
H(U) = 8)

npu Qr = Oy1, Q2 = —u' 0,1, Qs = 0;
o 2
4 F(U) _ ( )\61 )\12 + ()\11)\22 )\22) Inu ) :

u12+(1—uzg)lnu2+ln2u2 C—u'E
U222 — 21n U2 ’

vy — vy Inu?

)= (7 ey

npu Ql - aulu QZ =—1+ u2au17 Q3 - Oa
A22

5. F(U) = ( Aél ) ,
—2u?

_ (0 pze B
G(U) = < 1 [L226_u2 ) ulE,

—3u?
e
H — 2
o= (1)
npu Ql = aula QZ = _ulaul + 8u27 Q3 = Oa

)\12€_u

_ —A2ut A12 1
G'F(U>_(—)\12(u1)2—2)\12w—)\22\/5u1 )\22\/&4‘)\12’&;%7

1
H12

_ —p12u 1
G(w_(—ﬂlz(ul)g—%—wz\/@ul um@ﬂtuul) vk,
H(U):( Y1 1)@, w:uz——(u;)

Vor/W + U
npu leaul + u18u27 QQZ_]_U28u27 Q3:0a
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MG

7. F(U)

A11
0

()

0 p2 1
(0 0>—u F,

Hw) = (
npu Ql - 8u1> QQ =—1— u28u27 Q3 = au2
. )\11 0
8. F(U) = ( (A1 — )\22)101 A22 ) ’
1
— ~Hi2u H12 1
cU)= ( ~2hw — i) gt )T
0 ut)?
HU) = < ()\11—1)w2)’ w:u2—(2)

npu leaul—i_ulau% QZZ_I_u2au27 Q3=0y2;

A 0 )
9. F(U) = ’
O = (o o
pan(ut)™ 4+ Lud 1N,
'777/1 ) m2 _u_E
G@:(“m Y )™ 44 () fm) ar
= "1 1\2m—+1
o= < vo(uty 4 2 )
npu Q1 = 'Oy, Qo = m+1] + utdy1,
Q3=0, m=#0;
10. F(U)= (u 69 06) 7G(U):—Z—?E7
ﬁ(_l ) —ul
0
o =g ).
npu Q1 = ulau2 Q2 = _U28u27 Qs = 0;
A1 0
11. F(U) == /\21+2>\11(u2—lnu1) ,
ul _)\11

pir —2 (u2 - lnul)

G(U) :(M21+(u11—1)(u2—1nul)—(u2—lnu1)2 1)
1
_ nu 1
HU) = ( Vo 4+ v1 (u? —Inut) ) (u')?
npu Ql - u18u27 QQ - ulaul + 8u27 Q?) = 07

de Aab, fab, Va, M — do6invri cmani, 0 = 0(ul),

1
ul

o = @ (u?) - dosinvni 2nadki dynruii ceoix
apaymermis.
HdoBenenns. 3uaitzemo ¢dyHnkiionaabui

mvarpuni F(U), G(U), H(U), nupu skux cuc-
tema (1) iHBapiaHTHA BiJHOCHO y3arajabHEHOI
asnrebpu Tastines (35). st mboro BUKOpHCTA-
emo KJacudikaiio 300pazkenb anredpu (35),
BHKOHAHY B pobori [7]. V miit mokaszamno, 1o
icHye 8 HeeKBIBaJIEHTHUX BIJHOCHO IepeTBO-
penb (22) 306pakenb y3araibueHoi anebpu La-
JIies B 3aJ€XKHOCTI BiJl BHTVISIY OMEpaTOpiB
@1, @2, Q3. 1li HeexBiBajieHTHI 300parKeHHSs
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I

orepaTopis @1, @2, @3 (TO6TO haKTHIHO HeeK-
BiBaJIEHTHI 300pakKeHHsl y3arajbHeHOl ajaredpu
Tastisiest) naBegemMo B TadJuii 2:

Tabaumnga 2

HeeksBiBasenTHi 3006pakeHHs
y3arajabHeHO1 ajnredopu laminiesd.

Ne (N Q2 Qs YmoBu
1. Oyt —urd,1 + ku?0,2 0 k# -2
2. Oyt —ut0,1 +u%0,2 | u70,1

3. 0,1 —I + 40,1 0

4, B —u'O,1 + 0,2 0

5. | Op1taeiul 0,z —1 — 0,2 20,2

6. ulo,2 —I —u?d,2 0,2

7. ul0,2 EI +u'o,1 0

8. ul0,2 ulO,1 + 0,2 0

Y rabmumi 20 (e1,e0) € {(0,0),(0,1),

(1,0), (L)}, k € R

Jx i B momepenHiii Teopemi, g 3HAXO-
mxenna byskmii f%(u), ¢%(u), h*(u), mpu
SAKUX cucTeMa piBHAHB (1) iHBapiaHTHA BijHO-
CHO y3arajbHeHol aarebpu [amimes, migzcraBu-
Mo Bianosiani 4, n®* (1 =0,1, a = 1,2), oxep-
JKaHi i3 300pazkenb omneparopis aarebpu (35),
y piBusimust (17)-(19) Busmaganbnol cucremn
Ta PO3B’SIKEMO 1X JIJIT KOKHOT'O TIYHKTY Tab-
Jmani 2.

[TpoifocTpyeMo JOBejieHHsST TeopemMu Ha
NpUKJIa/Ii 300pakeHHs y3arajbHeHol ajaredbpu
[animes, MO OTPUMYETHCI 3 MEPIIOTO MYyHKTY
tabaumi 2. 300paxKeHHst omepaTopiB ()1, (s,
(73, 3aIUCAHUX Y BOMY IIYHKTI, BU3HAYaE Oa-
3UCHI OllepaTopu y3arajibHeHOl anredopu [ai-
Jiest:

0o, 01, G = 1001 + O,
D = 2200y + 1101 — w0y + ku?0,2,

50
II = ng)g + ZE0I1@1 -+ x18u1+ ( )
+ wo(—ut Oy + ku?dy2), k # —2,
Ta KOOPJIMHATHU oleparopa X:
€0 = ax% + 2cxg + do,
&' = axowy + cr1 + gro + di, (51)
= a(x, — wout) — cu' + g,
n* = (axo + c)ku® k # -2,
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ne a, ¢, g, d, — TPYyIOBi mapameTrpu, (i =
0, 1. Mixcrasusum (51) y BusHAYAIBHY CHCTe-
My (17)—(19) ra Bpaxysasum dopmysan (40)-
(42) (mpm & = 0) i (45)—(47), 6a1mumO, 10 BOHA
3BOJUTLCS J0 HACTYIHOI CHCTEeMHU DIiBHSIHb:

b 1
fgl ‘|— 3}) :0,

52
g“1+5a1u1—5a2ku2:o. ( )

OuenuHo, anre6py (50) orpuMaHo pu J10-
MOBHEHHI ONEePaToOpoM NMPOCKTUBHUX IEPETBO-
penb II anrebpu (43). Ockinbku HeminiiiHOCTI,
npu sgkux cucrema (1) iHBapiaHTHA BiHOCHO
posmupenoi anrebpu Lamines mia Q1 = 0,1,
Qs = —u'0, + ku?0,2, BiKe 3HAilIEHO B Teope-
mi 3 (a came, dbynkmii (48) mpu k # 0 Ta (49)
upu k = 0), T0 BUKOpHCTAEMO IX IIPU PO3B’si-
3yBaHHI oTprMaHol cucremu (52).

Posrisinemo cniouarky Bunajiok k # 0. ITijg-
crausinyn byukiii (48), 3uaiigeni B reopemi 3,
y cucremy (52), 6auumo, 1o i1 po3B’a30K 3a-
JIEZKNATDH BiJ 3HAYeHb CTAsIol k, a came:

a) npu k # —1 3araapbHUM PO3B’SI3KOM CH-
cremMu € PYHKITT

1
=, 2= )\12(@62)7571,
f21:07 f22:)\22;
gll = —Ul, 912:/,“2(11/2)7%71, (53)
=k g7 = () TE

hl :Vl(U,Q)_%’ h2 = y2(u2)_%+1’
Jie Aaps Mab, Vo — JOBLIBHI cTas1i. Bukonas-
I B OTPUMAHUX DYHKINAX 3aMiHy —% =
M UPHUXOJUMO 10 HeJiHiiHOCTel, onuca-
Hux y myHkTi 1 reopemu 4 ipu m # 0, %, 1.
3ayBaykKuMo, M0 y MEPIIOMY IIYHKTI T€O-
pemu 4 BijicyTHST yMOBa, m # % Ii Braso-
st TO30YTHCST 3aBJSKNA TOMY, IO TP PO3-
B'a3yBaHHI IMi€l K 3a7a4l JJId OyHKTY 5
tabaumi 2 npu (ge1, a2) = (0,0) Mu orpu-
MaJIi cucTeMy 3 HesinifiHoctamu (53) npu
k= —2 (m = 1) i npunexnanm ii 10 cucre-
MU 3 IIepIIOro IyHKTY Teopemu 4.
upu k = —1 HeJiHIKHOCTI, 10 3a/10BOJIb-
HAIOTH cucTemMy (52) MArOTh BUTIS

A1 A2 0 H12 2 1
F= G= —u F
(A21 )\22)’ <—1 M22>u i

H:( ) (u2)?

Y

Vg
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e Aaby flab, Vo — JOBLIBHI cTai, MO Bij-
HOBIJIa€ JIPYTOMY IIYHKTY TeopeMu 4.

Tenep posngaemo Bunagox k = 0. Iligcra-
suBitu GyHKil (49), 3Haiizeni B Teopemi 3, y
cucremy (52) Ta po3p’s;3aBim 11, 6a4UMO, IO
npu k = 0 cucrteMmy 3aI0BOTHHSIIOTH TaKi 3HA-
YeHHs HeJIiHIHOCTeH

(A O 1 (0 )
F_(O S022),@— uE,H—(O),w—u,

Jie A1 — JIOBlIbHA cTasia, ¢>2 — 1oBijbHA T1a1-
ka dysKiig aprymenra w. Li wesiniitHocTi
CTIBMAIAIOTH 3 TPETIM TyHKTOM TeopeMu 4 mpu
BBEJICHHI Mo3HaYeHb A\ = A, p*2 = .
AHaslorivHo po3B’A3aBIIN CHCTEMY BH3HA-
JaJbHUX PIBHAHD /I BCIX HeeKBiBaJEHTHUX
300pazkenb anrebpu (35), gki BusHaveHi B Tab-
JINTIL 2, OTPUMYEMO PEIITY MYHKTIB TeopeMu 4.
Teopemy jtoBejieHO.

8. BucuHoBku. V¥ janiit podoTi i3 K1acy cu-
crem (1) Bugiseni 1i cucremn, ski inBapianTai
BijiHOCHO aJirebpu [astijies: 6e3 oneparopa Ma-
cu Ta i1 po3MIMpPeHb OlepaToOpaMu MaCIITaOHUX
Ta MPOEKTUBHUX TepPeTBOPeHb. OCKULIBKH OT-
PHEMaHi cUCTeMH 3aJ0BOJLHIIOTH IPUHITAII BiJI-
HOCHOCTI [ajiied, TO BOHM HpeTeHIYIOTH Ha
OIHUC peaabHuX (PI3UUHUX MIPOIECIB.

Tak, HAIPpHUKJIA I, CHCTEMA,

ugtutui=Aug, +pputu?,
2,12 2 21 (54)

UsF+u U =AUl —u Uy,
OTpPUMaHa B JIPYroMy MyHKTI Teopemu 4 (mpu
)\12 = )\21 = 0, UV = Vy = 0, Ho2 = O) € Cucre-
MO0 piBHgHL pinmanm Ban—nep—Baasbca, gka
edeKTUBHO 3aCTOCOBYEThCS IIPU OIMUCI HPOIie-
CiB MOJIEKYJISIPHO-KIHEeTHIHOI Teopil rasiB Ta
pimun [22]. Cumerpiiini BIacTHBOCTI TAa TOYHI
PO3B’gI3KU CUCTEeMU PiBHsAHb pijunu Ban—jaep—
Baasca omnucani B pobori [10], i (54) cuiBma-
JIA€ 3 OJIHIEIO 3 CUCTEM, OTPUMAHOIO aBTOPaMu
npu gocaimkenai MAT.
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