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B. H. &Y HY, uyn-xopp. AH Vkpauns,
H. A. ETOPYEHKO, kanx. ¢us.-mar. mayk (Hu-r matemaruka AH Vipauns, Kues)

HemmeBcrue agsanpl B yCIOBHAA CHMMETPA
HexmHeitHOro ypasaenns Illpeqmarepa

TIpeyomxen HOBHI MOAXOX K IOCTPOEHHIO aH3aleB, PeAYIHPYIOIHX MHOTOMEDPHOE HelWHeHHOe
ypaenenne [lpenunrepa k ofmikHOBeRHLM Aubbepennaansuen ypasuenuaM. Llpa sTom, Kpome
H3BECTHEIX pEIIeHHH, MOJyJaeMBIX C NOMONIBIO JHEBCKOH CHMMETPHH, HaHIeHBH pelleHHs, Io-
pOMKJaeMble ONEepaTOpaMH YCIOBHOH HHBapHaHTHOCTH ypasHeHus lllpemmmrepa.

3anponoHOBAaHO HOBHH HIJXiN X0 MOGYAOBH aHSallis, MO PEXYKYIOTH GararosumipHe Helidiine
plBHﬂHHS{ Ipexninrepa mo sBHuUafHHX AH@::jJepeHulaJIhHKx pisugae. IlpH mboMy, KpiM BumMHx
{POSB'A3KIB, M0 MOXKYTH GYTH OfepKaHi sa JOIOMOroio JieBcbKol cHMeTpil, sHafineni poss’sskH,
{0 HOPOMKYIOTBCA OllepaTopaMH yMmoBHOI imBapianTtHocti pisuamnsa llpeninrepa.

BBenenHne W NOCTaHOBKA 3ajauH. Paccmorpum HenuHeiHOE
ypasuenue Ilpenunrepa '

L = 2iu, + Au— uF (|u]) = 0. (1)

3pech © — KOMIIJIEKCHO3HAUHAs (OYVHKIOHS, U= U (rf,;), P - oy o nds f0] ==
=Vuu" , 8Be3ll0UuKa O003HAUAET KOMIIJIEKCHOE COIpsiiKeHHe, [ — IPOH3BOJIb-
Has QyHKUHS;

ou ou 0%u

oF 0 H= Ox, ' Au:@xaaxa

U=
31ech H fajlee IO IOBTOPSIOMMMCH HHJEKCAM IOApasyMeBaeTcs CYMMHpPOBaHHE,
XXy =10 =+ 24 ... + xZ.

Ypaerenne (1) HHBAPHAHTHO OTHOCHTEJBHO aire6prl [anumies ¢ 6asHCHBIMHU OIe-
paropamu-

"rab T xaab s xbaa!

el 5 B
a=a_’ %= 5%,

G, =10, + ix, (U0, —u'0ps), a,b=1,...,n, #)
M =i (ud, — u’dys)

JUIs1 IpOH3BOMIbHON dyHRIHK F.

B [1—3] mocrpoenst Tounsie pemenus ypasuenus (1) MeronoM pemyKIHH
K OOBIKHOBEeHHBIM Ju(depeHnHalbHEIM YpaBHeHHAM. [Ip1 5TOM Heob30BaHAa JIK-
€BCKas CHMMETPHS ypaBHeHHH (1), T. e. HHBapuaHTHOCTL (1) OTHOCHUTENLHO aJ-
re6pet (2).

Hauee 6yner mpeioxeH crnocob pefyKuun ypasuenus (1), He HCIOAB3YIOMIHH
B SIBHOM BHIE €ro CHMMETDHIO, K OOBIKHOBEHHBIM AH(p)epeHIHaNbHEIM YpaBHE-
HEAM:, DTOT CII0CO0 IO3BOJIAET NIOCTPOHTEL TaKue pellenus ypasHeHus (1), Koro-
pble He MOTYT OBITh MOJYYEHBI, €CIH HCIOMb30BATH TOMILKO JHEBCKYIO CHMMeT-
puio. B mambHefimem, J1g KPaTKOCTH HM3JI0XKeHUs, OyAeM nofpo6HO paccMaTpH-
BaTb NOCTPOEHHE TeX pellleHHH, KOTOPEE MOTYT OBITh IOJYUEHBl C HCIOMb30Ba-
HHEM JIHEBCKOH CHUMMETDHH.

Jas penykuup ypaBHeHus (1) HCHONb3yeM CIIEAVIONIYIO MOACTAHOBKY:

u = exp {if (¢, )} ¢ (@), ®)

rIe J.Fw — HeRoTOpEIle HeH3BEeCTHBIE AeHCTBHTENbHBEIE PYHKIHH OT { H J? Beipa-
xenne (3) Gyner ansanem s (1), ecau sta nojcraHoBKa ceenier ypasHenne (1)
K OOBIKHOBEHHBIM Au(xbepeHIHaJbHEIM YpaBHEHHAM I QYHKIHH, 3aBHCALIEH
TOJILKO OT HOBOH IlepeMeHHOH w.
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Hs sroro cnexyror ycnoeus Ha GyEKIHE [ H w:

2ft + fof o« = R (W),
Af=Q (), |
fatwy + 1, = S (@), @
Aw =7V (w),
w,w, =T (W),

rae R, Q, S, V, T — 1mpoHsBOJbEEIE IOCTATOYHO INIajkie GYHKIHY, 3aBHCSAIHE
TOJIBKO OT HepeMeHHOH w. :

Taknm obpasom, safaua 0 peflyKIHH ypaBHeHHs (1) K OCBIKHOBEHHBIM MuG-
(epeHnMaNbHEIM YPAaBHEHHAM CBOIMTCS K IIOCTPOEHHIO B SIBHOM BHJE (hyHKIHE
[ ¥ w, yIOBJIETBOPAIOMHUX CHCTEME HeJHHEeHHBIX ypaBHenui (4). Ecnu f u © sB-
JISIOTCS PElIeHHsIMH CHCTeMEL (4), To ypaBHenue (1) mocpencrBom amsana (3) pe-
Lyuupyercd K yDPaBHEHHIO :

2iS (@) ¢' — R (@) 9 + iQ (@) o+ @'V (@) + ¢'T (@) = F (o). ()

Cravasia KpaTKO H3JIOXKHM OCHOBHBIE PESYJILTATHl, NOJYUEHHEIE B padoTe.

1. HoBbe amsansu Aas ypaBHeHHS llpegurrepa.
Has n = 2, n = 3 HalileHs! O0IIHe pEIIEHHA CHCTeMbl (4) ¢ TOYHOCTBIO IO SK-
BHBAJIEHTHOCTH OTHOCHTEJIBHO IIOJICTAaHOBOK BHIA (3).

[Tpu n = 2 mafizen cienyomuil aEsal BHAA (3), KOTOPHIH He MOMKET GHITH
TIOJIYYeH M3 ONepaTOpOB: CHMMETPHH ypaBHexus (1):

. f——l £} (4 By) + 2Bgxyx, + x2(t + B,) ©)
’ 2 (t+ By) (t + B,) — B3 ’

rie By, By, B3 — NpPOHSBOJLHEE IIOCTOSHHEIE.
ITpu By = 0 ansan (3), (6) cBopuTCs K H3BECTHOMY, IJIsI KOTOPOrO

2 2
X1 Xg
t+ B, T T+5

ik
TIpu n = 3 moslyueHs! CJeLyIONIHE AH3AIbl, [IOPOKAAEMbIE ONIEPATOPAMH YC-
JIOBHOH uHBapHaHTHOCTH: 1) w = {, f umeer Bun (6); 2) w =1,

f:

1
f= 5 {— (x50,5)* 4+ X715 + X2T,Ty + X217 + 2%, %,T5b, + 2x,x,7,b, +
+ 2xy%57,0} {T,ToTg— b%l - bg"z = bg"s -+ 2!)1")2:’)3}_1, (7)

T, =14 a, a, b, — NOCTOAHHELIE.

2. YcnoBHAa® CHMMETDPHST WU pelleHHS YPABHEHHSHA
(1). [NMomaTHe «ycaOBHAS CHMMETPHS (MHBAPWAHTHOCTB) IHPDEPEHIHAIBHOTO
ypaBHenusi» BBefeHo B [4, bl. IlanbHeiiiiee pasBuTHE M NPHUMEHEHHE STOrO MHO-
HATHA TPHBEJO K CYIIeCTBEeHHOMY pAaCIIHpPEeHHIO BO3MOMKHOCTeH TeopeTHKOo-aJ-
re6pan4ecKoro MeTolia HcclefoBaHusa ypaBHeHH#. C HCIOIb30BAHHEM 3TOTO HOX-
xoza B paborax [4—9] mocTpoeHE! MIHPOKHE KI4CChl TOYHBIX PENIeHHE MBOTHX He-
JIMHEHHBIX YpaBHEHHH MaTeMaTHYeCKOH (HSHKH.

B macrosme# paore Mbl HCKalH B SIBHOM BHIE DeIIeHUsS CHCTEMEL (4) U co-
orBercTBYIONIHe M aH3amwl (3). Cpenu HafineHHEIX TakuM 06pasoM aH3AIEB eCTh
H HeJIMeBCKHe, JUIS KOTOPBIX COOTBETCTBYIOUIHE MM ONEpaTOphl He BXONAT B alr
re6py (2). : 2

OmnepaTtopel YCIOBHOH HHBADHAHTHOCTH, COOTBETCTBYIOWIHE apsany (3),
@ == ¢ IJIF IPOH3BOJLHOIO 72, OIHCHIBAET CJEAYIONAs Teopema.

Teopema |. ¥pasnenue [lpedunzepa (1), k komopomy Oonucarer Oo-
ROAHUMENbHbIE YCAOBU

L,=t,—ifu=0, ®)
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UHBAPUAHIMHO OMHOCUMEAbHO O0Nepamopos

=72, x) (0q + if, w0, — u'duws)), a=1,...,n, ©)
20e r(t, x)—npoassoﬂbnag Henynresas (Qyuryua, (2, x) yOosaemsopaem Ypas-
HeHusm
2ft + fofa =0,
(10)
Af=Q (),

Q (f) — nexomopas (pyuxyus.
3ameuvanne |. Amsan (3) npencrasiser coboii oblmee pelieHHe CH-
. cremsl (8).

HoxkasarteanbcTBo Teopems 1. Heofxomumoe m jpocrarounoe
yCcJIOBHe HHBapHaHTHOCTH cucremsl (1), (8) orHocHTeNbHO OnepaTropos (9) umeer
BH],

koQa Qiuy + Au—uF (1)) [z=o0 =0,
Lg=0
a1
1 ¥
kaQa (un. — Lfau) [La=°= 0,
rae k, — mpousBoNbHEIE TocTostHEbE, Qi, Qf — mepBOE M BTOpOE JHEBCKHE

HpOJIOJIZKEHH S OIepaTopoB Q.
" Tlepsoe us onpejensmux ypasHenu# (11) nmpuBoaurcsa K BHLY

2i (Tlt et E?ua) -+ Naa o= gnuaua _“.2§2ua.b i ‘Egﬂub g 0: nN= ir}"‘afau? Ea == kar'
C yueToM HOIOJHUTETHHEIX YCIOBHE (8) nonyqaeml

— 2uleyr (For + Fof ap) + itfanpke = 0

— pcaencrsre ypaBHeruH (10).
Hs Broporo ypaenenus (11)

MNa o+ Nully — ggub - ifabgbu - ifn.'q = 0

— TOXIECTBEHHOE PABEHCTBO C yIEeTOM (8). Teopema noxasaHa.

3angmem omeparophl YCJIOBHOR HHBADHAHTHOCTH, COOTBETCTBYIOMIHE aﬁsan;y
(3), w = ¢, f umeer Bux (6), (7).

1) n=2,f umeer sum (6):

Q= [(t + B,) (t + B,) — B3] O, + [%,B5 + %, (t + B)I M,

Q, = [(t + B,) (¢ + B,) — B3] 0x, + |%,B5 + %, (t + By)] M,

rae M=i[ud, — u'd,s); :
i 23 n=23, f ameer BHAL (6): Q, Q, ONpENeIAOTCS  COOTHOIUEHH SIMH
(12), 0u

3) n=23,f umeer Bup (7):

thTak—!- NRM, k=1,2,3,
T=(+a) -+ ay ¢+ a) — 01 (¢ + a))> — b3 (t + a,)® — b3 (¢ + a;)® +
+ 20,505,
Nk= ——‘xk(b xc) —I—x a1 Tm —}-xft b ‘,—xm'lflbl, W=t+aﬁ

mo k Her cymmuposanus, {1, 2,3} = {&, [, m}.
Amnsan (3), w = ¢, f ameer Bux (6) wiu (7), pexyunpyer (1) K ypaBHeHHIO

_ iR e+20)=0F (o), (13)
rae Q (f) = At. Ecnu npexncrasuts Q (f) B Buge Q () = 6 (8)/0 (f), o

o= (=5 [ {74}, (14
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2t + B, + B,
(t+ B,) (¢t + By) — B3’

J umeer

€— NpOH3BOJIbHAS  UocTOofHHAS:, Q () =
BHL (6); .
Q) =t 2@t o+ a) + a,a, + 413+ a0, — b1 — by — bs
¢+ a) Ct+ a,) ¢+ ag) — b3 (¢ + a)) — b3 (¢ + ap) —
— b3 (¢ + ag) — 2b,b,b,

{ mmeer Bun (7).
Pemenus ypapnenns (1) sanucsiBatorcss B BHIE

u:expi{f(i,:?)————éSF( ;ﬁ)df] ch ,
rie f umeror sup (6), (7), 0 =—£— In Af.

3. CoBMecTHOCTDh U cEMMETpPpHSA cucTeMH (4). Tak gax
Mbl paccMaTpHBaeM TOJBKO JAeHcrBHTenbHbEe OyHRIuE f u ©, 70 T (0) B (4)
JoJkHa ObITh HeoTpHuarenbHOH. CienoBaTenbHO, ypaBHeHHE W@, = T (w)
JIOKaJIbHEIMH TpeofpasoBaHusaMH MOXKHO mupuBectH K Buny T (w) =0 wim
T (w) = 1.

1. B cayvae w,w, = 0, w, = 0, MOXHO HONOXKHTh @ = w (f). [Ipa mox-
craHoBKe w = cucremMa (4) npHOGpPeTaeT BHI

2ft + fofa = R(®),
Af=Q ().

(15)

Harue# mesrpio siBJIsieTcs ondcaHKe BCeX aH3aleB BHAA (3), penyIUpPYIOMHAX ypaB-
HeHue (1) K OOBIKHOBeHHBIM IudxbepeHIHaNbHEIM ypaBHeHHsaM. [Tostomy Ges or-
paHH49eHHs OOMHOCTH MOMKHO NpHBecTH (4) K GoJee mpocToMy BHAY TaKuM ofpa-
80M, 9TO MOJIyYaeMele TPH pEIIEeHHH STOH CHCTEMBI aHsalbl GYAYT SKBHBaJeHT-
HBIMH, T. €. IPUBEIYT K OJHHAKOBBIM pellleHHAM ypaBHeHus (1).

OueBunHO, aH3anE! BANA (3) SKBHBaJEHTHE! C TOYHOCTBIO 10 npeobpasoBaHHH
f =T + p (w), nosTOMy MOXHO cunTaTh, 4to R (f) = 0.

Ianee mokaeM, YTO YCJOBHE COBMECTHMOCTH cHcTeMHl (15) R (f) = O me-
OBXOIHMO LIS TIPOHSBOJLHOIO N ¥ JOCTATOYHO JJIs n = 2, 3.

Teopema 2. Cucmema

2f + fof., =0,
(16)
Af =Q (@)
cogMeCmma moAbKo 6 cagdae, ecau
Q) = -%L L0t =, (17)

HokasaTtenbcTBO. {f;;} — MaTpuIla BTOPEIX IPOH3BOJHEIX (YHKIHH [
pasmepHocTH (n X ). Yepes S, obosmauum fr ({f,}*) ¥ Mokamem, uTo

_ =D d 18
Se= D (2 0. g

Tuddepernupys mo x, ¥ x, nepsoe ypapHeHme (16), mosydaem

fbﬂ. +fubl:fa+fﬂbfuc=0‘ (19)

JlokasaTeJbCTBO TPOBOMHTCS METOAOM MaTeMATHYeGKOH HHAVKIHE; S, =
= Q (f) — yTBepxkaeHue 1Js k= 1 BepHO.
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YMHOKHB PaBEHCTBO (19) ma fb‘ﬁ-‘“ fap_er TOMyY2EM

1 1
7 Sk + =7 Satdafa + Sart =0,

TaK KaK S,.;, 10 npeanogomenuio, Gyaknus or f, 10 (Sp—1), =0 # Sap1 =
- —-——(Sn)t, T.€. H3 CHpABEJJIHBOCTH YTBEpPKAGHHS NI R=n ciaenyer

ero ClpaBeJlTHBOCTb AJIS k= n - 1. _
Tlo Teopeme Tamuibrona — Kaau nas matpunst W pasmepHOCTH (1 X 1)
CHpaBE,I[JIHBO COOTHOIIIEHHE

n—l1
=¥ (— )M (— )" det W, (20)
k=1
M, — cyMmMa TJIaBHEIX MHHODOB nopszKa k marpumst W, E — efuHHYHAs MaT-
pHIa pasMepHOCTH (1 X n).
Ecanu Basth cnefsl or paseHcrea (20) 1 or 5TOro Xe paBeHCTBA, YMHOMKEHHO-
ro Ha W, W = {fab} TO TOJIYYEM CIIENYIOMKE YPaBHeHUA NI Sy:

n—I1

Sn+ Y (= )MSas + (— 1) ndet W =0,
k=1

n—1
Snp1+ ¥ (— 1*MySny1—s + (—1)"- S, det W =0,
k=l

OTK VI 4

n—1

Y (— *My (S1Snk — nSnp1g) =0 (M, =1). (1)

k=0

Merozom MaTeMaTHYECKOH HHAYKIHH JErKO MOKasaTh, YTO

i % h—1—1
s 5 L
i=o

OTKyga, mnoaoxuB Q(f) = e"(t)fe (f) m wucmoassys (18), momywaem M, =
1 g(k-) .
kR0 ¥
- Tlopcrasum B (21) Beipamenus M, u S, uepes 0 (%):

Y o (S () ) -

k=0
B fus l)n—-—] ® Ck __9_ {n_k)e(k) B s 1).-:-—1 g1 -0
T (n—D10 ) T (h—1) 8w
; i k=0
oD — 0, uro u TpeBoBajioch NOKAa3aTh.

2. waw,=1. B [10] YCTaHOBJIEHO, 9TO an n=3 Aw = Nlw, N=0,1,2
(npu n=2 N—O 1).

[Tokaxkem, uTo ¢ TOUHOCTHIO 110 SKBHBAJEHTHOCTH 4H3aleB MOKHO HMOJIOXKHTh
S (w) = 0. ypaBHeHHe fw, + @, = S (w) ameer obmee peureHde A1 f:

f=0@)—gtan+ | Swds, 22)
1
=R fxl, Q,), Q; — unrerpansl ypasaenus f,w, =0, Tak kax Iaﬁsau'bl (3).
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SKBHBAJIEHTHBl C TOYHOCTBIO JIo IpeobpasoBanus f—f -+ p (@), To H3 (22).
ClEeNYeT, UTO MOMKHO HOJOXHTE S = 0. ' o
Teopewma 3. Cucmnema ypastenut

2f¢ + fofa = R (w),
Af = Q(w),
fawa + w; = 0,

ww, =1,
Aw =Nﬂ"tﬂl,

N=0,1 npu n=2, N=0,1,2 npu n=23 coemecmrna moasko & cayuae,
koeda Q(w)=0, R =cw-+4c,, N=0; R (@) =c/w+c, N=1I;
R(w)=¢,, N=2; ¢, c, — nocmoanneie. g

3ameuanue 2. [loxasaTenbCTBO TEOPEMbI 3 IPOBOIUTCH AHAJIOTHUHO-
JloKasaTeabCTBY TeopeMsl 2. [Ipu sToM HYKHO HCIIOIB30BATh NH((EpeHIUAIbHEE
cJIefiIcTBHA ypaBHeHu# (23) u Teopemy I'ammnbroHa — Kamu.

Bamewanue 3. Jlnsg nanpHeHIIHX paccyAeHHH JOCTATOUHO HCIOJb-
8oBaTh TOT (PaKT, YTo cHCreMa (4) HHBapHaHTHA OTHOCHTEJbHHO OIIEPATOPOB

Jab = xaab — xbacu am

(23)

(24)
G, = 19, + x,0;.

Bynem uckarp ofuiee pelleHHe 3TOH CHCTEMBI ¢ TOUHOCTBLIO ,up npeoﬁpaBOBaHHﬁ ;
IOPOXK/IaeMblX STUMH OIEpaTOPaMH: -~

xa._)- a’a’xu + Bal
(25)
xa. = ga‘f + xu;

Capy o P — TMOCTOSIHHEIE, g0ty = 04, (cumBon Kponekepa).

Pemernusa cucremns (4). Haxoxnenue pemenuii cucremsl (4)
rpebyer GOJBIIOrO YHCIA IPOMO3NKHUX BEIgucaeHHH. [lostomy ocraHoBuMcH 6o-
Jiee NOfpo6GHO Ha ciyudae w,w, = 0, KOrJa NoJy4aloTcsl HeJHEBCKHEe AaH3allHl;
OMHIEM KPATKO Crocof MOCTPOeHHS pelleHui, a g w,w, = | IpHBeneM coH-
COK aHs3alleB.

1. w,w, = 0. Ilyctb n npoussonbHoe. Paccmorprm ofiee penieHue ypas-
nemuss [avuisToHa — SKOGH 2f¢ > f.f. = 0 panra n (det {f,} = 0) 11].
Panrom peleHnst HassIBaeTcs paHT MATPHIE {fy,}, -

t —
ﬁ=xuya—"'"2"y§ + (D(y),

(26
0= Xg— tya. =t (I)m

v= (Y1, -, Yp) — népaM&prI, @— npousBoJbHAA QYRKIHA.
*Hs (26) cnepyer
—d?— detT
Af = tr ({t80p — Pypu} ™) = —g7— T = {88 — Dy}

Tlo Teopeme 2 Q(#) = 6 (£)/0 (¢), 0" =0. Cuenopatemsro, detT — mo-
JEHOM 10 ¢ ¢ mocTosHHEIMH Kosdbunuentamu. Koadduuuents det T — raas-
HBIE MUHODBI MaTpHIEL

{DPyg} = @ _
=1
det7 =} My (— 1) 4 (— 1)"det @,
=0

M, — rnapape MuHOpE Matpuisl @, M,== 1.
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~ Tarum obpasom, pemenue cucrems! (16) panra n mmeer BHX (26), rae @ @
YAOBJIETBOPSIET YCJAOBHSIM

A(I) = Al:
®11 @12 + . + (Dn—-—l,n—i {I]rb-l,rl — Ag (27)
CDzJ chz (Dn.n-—l {I)nn
det®@ = A4,.

Ilpe n = 2, n = 3 mocpenctBoM mnpeobpasoBanuii Sfnepa [111 ms (27)
MOZKHO IIONYY9HTE, uTo
@,y = const,

D= zabyayb + kayo + Mg,

L = {l,;} —mocTOsIHHAS MaTpHLa, k,, M, — IPOUSBOJBHEIE mnocrosHabe. [lpe-
.00pasoBanns (25) MOSBOJAIOT NPHBECTH BEIpawxenue I f (26) K BHAY, KOrZa
ky=m,=0.

Us (26)
f=a 3 {B— 2L}y, T=(Et—2L}3,
I s S ,81 BE‘ g
OTKya [ = 5 x{Et—2LY %, n=2, —2L= B. B )u—mﬁ [ momyuaer-
g 2

a by Dby
.cs1 BelpaxKenue (7); n=3, —2L = By Ay b — 175 f mosrydaeTcst BHI-
by by a
paxenue (7).
OGmiee pemenne ans ypaBHeHus [amuiabrona — flko6w B (16) pamra 2
TIpH 1. = 3 UMeeT BHI

i —
[ =y + yoka + ¥ Uy, Yg) X3 — bl @14y + V2 W, 92)) + D (@),
' (28)
0=ux;+ ¥Wyxa—t(y; + YY) + Dy,
0=x, + Vyx3—1(y, + YY) + Dy,

Iloncraens eeipaxenue nns Af us (28) Bo Bropoe ypaBrerne (16), MOXEEO
TI0Ka3aTh, 4TO Py, Py, — [OCTOSTHHHIE U npeobpasoBanusivy (25) ypaBHerus (28)
TIPHBOAATCA K BRIY E?G} I no= 2, cJieloBaTeJbHO, B B 9TOM ciyuae [ HMeer
suz (6).

Pemenne paccmarpuBaemoro ypaBEeHHS [amuibroHa — fIKOGH panra
1 HMeer BHZ

=Y. 0) 5. — 5 ¥, 0) ¥ 0) + DO
(29)
0=W,x, — t9: ¥, L O ().
TloncraBue eoipaxenue mnias Af ma (29) Bo Bropoe ypapmenme (16), Mox-

O IOKasaTh, 9ro W, (y) — nocrosmuse, ¥, = b,y + c,.
C yueroM (25) MOXHO NONOXHTE b, =b;=1c¢,=0, by=1 Toprma
T =232t + c,).
Pemerue pagra 0 115 DOPOH3BOJIBHOTO 7 JHHEHHO IO X, [= ¢;%; + ¢,
2. w,w, = 1. Ilapa ypapuennii

Aw = Nlw, 505

w,w, =1
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HHBAaPHAHTHA OTHOCHTEJIbHO TIPYIINEl BpALIEHHH, MApaMeTPEl KOTOPOH 3aBHCAT
oT I,

ya = a’a.b (f) Xq —,_ Ba (t):

LgpCley = 600 ¥

(31)

Heficreurensasle penmernns cucreMel (30) ¢ TouHOCTbIO NO mpeoGpasoBaHHi (31)
HMEIOT BHI
X3, 'I/x? +x (n=2)
(32)

0, VEF 2 VEFE2+2 (n=23).

Onnako BeA cHerema (4) He HHBAapHAHTHA OTHOCHTENBHO mpeoGpasoBanuit (31),
I03TOMY TIOJICTAHOBKa B (4) pemenni (32) He macr obIiero pemeHus cHCTeMs! (4).

HroGe nosryyuTh obiee peenne (4), BMECTO @ HYXKHO NOJCTABJIATh PASMHO-
JKEHHBIE TIOCPEICTBOM npeobpasosanuit (31) caemyioniue pemenus (4):

Vet VE+ i+ (33)

Onnaxo 8HAUHTEJBHO IPOMIE CHaYaja NpHMEeHHTb npeobpasoBanus (31) K ypas-
_, :
HeHHSIM (4) B B IOXYYEHHYIO CHCTEMY LJs § ¥ I IOACTaBJAATH BhIparKeHHS (33):

2 (Fx + Fop (@apes (G — Bo) + Bo)) + Fuase = R (@), 34)
fyaya =0,
fo @y, + @< + @y, (O;a,boccb (y. —Be) + ﬁa) =0,
N
Aw = 7’ Wy =1 (g = pe (Y —Py), t = ).

Pemmus cucremy (34), nosyumM clenyiOIIHe BLIPAXKEHUA I [ (C TOYHOCTHIO
Io upeobpasoBaHuil (25)):

Dn=2 n=38 N=0,

w = x, + at?,
' f = — 2atx, 4 at® LG +- bt;

) n=2 n=3 N=I,
w=V2ZF L,

3) n=3, N=2,
w =V +x2+ 22,
f=c¢t

Bpech a, b, ¢, A, B — nponsBoJIbHBIE IOCTOAHHEE, [IpHBEIeHHEIM pelIeHAIM CH-
cTeMbl (4) COOTBETCTBYIOT H3BECTHBLIE JIMEBCKHE aH3albl 1A ypaeHeHus [lpennn-
repa [1—3, 6].

5. 3akaoueHHe Mn onucarn Bce aHsanel Buia (3), pelylHp yIoIHe
ypasrenue [llpenunrepa (1) K HenmMBeHHBIM IH(DGOEpPEeHNHANbHBIM YpPaBHEHUAM,
rue GyHKIHS & 8aBHCHT OT IBYX WJH TPeX IPOCTPAHCTBEHHLIX NepeMeHHLIX.

QueBniHO, aH3alBl, AJS KOTOPLIX COOTBETCTBYIOUIHE HM HH(MHHHTE3HMAJb-
HEBEIE OIIEPATOPEL HE BXOIAT B anreﬁpv HHBADHAHTHOCTH YpPaBHEHHS, H aHAJOIHY-
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HBIe (3) (@ = f) MOXKHO MOJYYHTH H JUISi TIPOHSBOJIBHOTO 1;

f= g R (EL+ A7,

—_
X = (xls LA | xm):

A — nocrosHHas marpuua (m X m), m < n, OLHAKO I n > 3 MOI'yT CyIle-
CTBOBATb H ApPYTHE pENIeHHA.
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