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I. 1. Raaemok, kamt dis-mar. nayx (JIssin. noaitexw. in-r),
3 M. Hurpedns, xann. diz-mar. nayk
(-7 npura, upobia. Mexaninin i Maremarnin A Yrpaiou, JIssin)

Cxena BifokpeMaes s 3MIHHAX I MATPHYHOTO
OiaiMiliHoro QYHKIIOHAABHOrO PIBHAHHA
Ta il 3acTocyBaLisa

Haneneno neobxiani ta accrathHi yMoBH poss’sisHOCTI MaTpHunoro Gidinifinoro ¢ynkuionanb-
HOTO piBusHHA, sKi BHKOpHCeTani s noOVIOBH posB’sakis clicteM andepeHUiaAbHHX PiBHAHL
3 HACTHHHHMH MOXiAHHMH.

IMTpusenennt neoGXxoAuMBle M JIOCTATOUHBIE YCJOBHA PaspellHMOCTH MaTpHunoro Guianneiinoro
DYHKIHONANBHOTO YPABHEHHS, KOTOPHE HCNOALA0BANL! JUIS NMOCTPOCHHA PelleHHil cHeTeM ypas-
HEHHIT B YACTHBEIX TPOH3BOJAHBIX.

3Haxo/uKeHNs TOUHHX PO3B’A3KIiB /IS JIOCHTL BEJHKOrO KJjacy cHereM andepeH-
niaJbHHX PIBHSHD 3 UACTHHHHUMH NOXIJAHHMH NOB’3aHO i3 3HAXOMKEHHAM pO3B’-
A3KIL cucreM OLaiNINUX GyHKIionalbHHX PiBHAHD BUIVIALY

Z fe (x) g (y) =0, s=1,m, (1)
k=1
¥ R g+ R (xy) =0, s=1m, @)

k=

5 g " ] e
ge n €N, x = (x5, ..., Xo)ER", 4y = (Yys..., Y) ER", fe(x), ge(y), k=1, ng;
s= 1, m,— HeBigomMi (QYHKIIT BDe3aTCHHUX SMIHHHX Xy, .., Xoy Yys oo Yus
R (x, y)— zapani ¢ynxuil silokpemaeHoro BHrIsLy

R (x,9) = ¥ RE () RE ). (3)
k=1

B n. 1 crarri chopmysiboBani HeoOXiani Ta jocrarii yMOBH PO3B’f3HOCTI cHCTeM
Gininifinux (ynkuionanbnux pienaub surasay (1) ra (2) (reopemu 1 Ta 2), axi
MO CYTI Jal0Th NEBHY CXEMY BIJIOKpeMJICHHS SMIHHUX 115 cHeTeMm OininiiinuX pis-
HaHb. Ha oCHOBI 1LHX pesvabTaTIB V HACTYNHHX NVIKTAX NOKasano cnocid BUHKO-
pHCTaHHA CXEMH JUisi NOOVI0I OKPEMIX PO3B’A3KIB JeAKHX 3arajJbHHX CHCTEM
audepenuianbiuX piBHsAlL, 4 HOTIM ia NpUKAali KCHKpeTHol cucTeMH aHdepen-
HianbHHX PIBHSHB (SKa £ K 1aCT OB BHNAJOK BEJIOUAE B cefe cucTeMy PiBHSIHD
Ilipaxa) BKasaHo ajnropity noGynoBH posp’sisKy pinnopianol sanaui Komi.

1. Osnauennsa 1. Posg’azkom cucmemu (1) ((2)) 8 06aacmi Gy X G,=

= R %< R”® 6ydemo nasusamu Qosirvui cucmemu Gyukyid [ (x), gi(y), s =
=1, m; k=1, n,, eusnavenux e G, i G, ¢iOnosidno, arxi 3adozoabHAIOMb
Kooicre pienanna cucmemu (1) ((2)) momescrno no (x, y)€ G, xG,,.

[lutanns noGynoBH po3B aA3KiB ofnoro onnopianoro Gininiiinoro piBHAHHSA
BHBuajocs B poGorax [1, 2]. HaiiGinbu sarajibuuit pesyabrar Ajs oaHoro oiji-
HiliHOro piBHSIHHA, a TAKOMNK WIS cucTemH GiainiiHuX pirnsaub (1) Ta (2) onepmxa-
Ho B poboti [3]. Opnak B octaHboMY (paKTHUHO HE BPaxc: 0 3B’ si3KH MIXK OKpe-
MHMH piBasinHamu cucteM (1) i (2). BpaxyBanus ocTanHIx Jiae MOKIHBICTD eop-
MYJIIOBATH NOTPiGHHI pe3ysbTaT B Gijbii onTHManbHiil Gpopmi 3 obuncIOBaIbHOL
TOUKH 30pY.

Chopmyaioemo npunylieHns Binuocuo cuereM (1) ta (2), sike sabesneuuTb
8B’s130K Mix 11 okpeMHMH piBHAHHAMH. [IpunycTHMo, 10 3aAaHO ABa pO3GHTTA
MHOMHHH iHJEKCIB

A 1,
S={(s EN|s=T,m; k=1,n}:S=1J S», S=U Sz,

p=1 =1
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ze Ly LEN, 1, LY ng Sp NSe=@ npn p #q, i=1,2. Byaeno mpa-

watn, mo Bei dymkuii fi(x), aas sxux (i, j) nanexuts Ao oamiei i Tiei ca-
Moi niimuokuEH S, npu neskomy pé€f{l,2,..., [,}, pisni Mix cobolo, aHa-
Jgoriyto Bei Gynkuii g; (y), s sKux (i, j) naje:xkuTh Mo oAHiel i Tiei camoi
S; npu neskomy g€{1,2,..., L}, pieni mix coGoro.

Baspuin o yBard 3B’SI3KH MiXK OKpeMHME piBHSIHHAMH, chcTemu (1) Ta (2)
MOXKHA NOJAATH BiJNOBiJAHO Y BHIJISIAI

3 L") G (."f) == O!J'T.kv (4)
F*(x)G (y) + Ri (x) Ry (¢) = Om,ie (5)

ne F (x), G (:;) — HEeHyJIbOBi MaTpuli poamipiB n X m in X k, 3anexHi auue
Bin mapamerpiB x Ta y BianoBiino; O, — HyJb-MaTpHUA po3Mipy m X k;
m, k, n € N, T — cHMBOJ TpakcnonyBans.

Jlml TOro mo6 copmyiicEaT HecOXiani Ta octaTHi yMOBH (Teopemi 1 i 2),
npH sikux marpuui F (x) i G (y) € poss’siskaMu MaTPHUHHX GiniHiHHUX piBHsIHB
(4) i (5), nam norpiGHa jJoaaTKOBA NoOYIOBA.

Hexail " = (i}, iyy .oy i) T8 j == (ji, foseer s in—r) — HiJOUHCJIOBI BEKTOPH
3 N" ta N"" Bianosiano, KoopanuaTH s$iKHX 3a10BOJLHSIOTH HACTYNIHI YMOBH:

E S A g I T ) A B (6)
(11, wers dpy Jy-ees jn—r)— nepectaBnens natbopy (1, 2,..., n), r€{0,1,..., n},
- —— ! 1 @’_

3aveakumo, 1o i3 criprinwomens (6) punaupae, mwo Habip {° omHO3HAY-
Ho Eusnauae waGip j° i maenaku. IloGynyemo matpumio C(i)=|| c;e (i) |l 17
mo winnosinae waGopam i Ta j* (B CHJY OCTAHHLOIO 3ayBaykKeHHsi NO3HAYAEMO
sanexkuicTh Juwe Bix i7) 3a npaeuJoM

ey (i) = Ostpp t=1,71,

Crip,s (‘r) == asf.p’ P= l’ n—r,

ze 8, — cumeoa Kponekepa.
Jlerko nepexoHaTtHcs, 1110 CIpaBe/lIHBa TaKka Jiema.
Jlema 1. Mampuya C (i") — opmozonarvra, mobmo

C(‘ )CT (“ ) _" rn

de E, — odunuura mampuys posmipy n X n. "
Hapaaai nam norpi6ue Gyne pos6utis marphui C (i)_Ha GAOKH

Cl
c (i,) = (C) '

ne Cy, C, — marpuni posmipiB r X n i (n — r)Xn BignoBigHo. 3rijiHO 3 Jiemoi0

1 maemo

CiCy +CiC,=E,. (7)
3ayBaXkKHMO IpH ILOMY, mo Matpuui C (i°) ra C"*(i ) BHPOAKYIOThCA BiMOBiNHO ¥
C,ta Cy.

Teopema 1. Hexaii mampuyi F (x) ma G (y) sadosoreraoms sampuyre 6i-
ainitne pisusnns (4). Todi icnye r € {0, 1, ..., n}, Habip i, nocmitina mampuysn
A posmipy (n — r) X r maxi, wo F (x) ma G (y) sadosorvHstomn cuctmemu aize-
6paiynux pierAHb

(— A | Enwe) C () F (%) = Oner,m
(E,| A%) C(#) G(y) = Ors. (8)

1202 \ ISSN 0041-6053, Yxp. mar. xypun., 1992, r. 44, B 9



7

Hasnaku, daa dosirvnoeor € {0, 1, ..., n}, Habopy ', nocmitdnoi mampuyi A pos-
Mipy (n — r) X r posg’asku F (x), G (y) cucmenu (8) 3adosororsioms mamputire
Oiainitne pienanns (4).

Hosenennasa. [Ilepm nix jocomuth teopemy, 3pof0HMO MOSICHEHHS,
Y Bunaaky, Koau r=01ir = n cuctemn (8) BHPOKVIOTECH BIANOBIAHO Y CHCTEMH
E,C(i% F (x) = On,m, G (y) —nosinbna matpuus ta E,C(i") G (y)=On.k, F (x)—
JOBiJLIA MATPHLS, O O3HAYae PIiBHICTbL TOTOXKHO HyJio Matpuub F(X) y BH-
najaky 7 =0 ra G(y) y BHNAJAKY 7 = 1.

Hexait matpuui F (x) ta G (y) 3agoBosabusiors pisnanns (4). SIkio xou oa-
Ia 3 (HX TOTOXKHO piBHA HYJEBi, TO B CHJY Nonepeilix sayBaiceHb MaTpHil
F (x) ta G (y) 3a10BOABLHATHMYTL cuctemy (8), y sxoi r = 0 aGo r — n. Ilpu-
nycrtiMo, mo marpuii F (x) ta G (y) toroxuo Biaminui Big nyas. IlosHauumo
uepes F;(x), { =1, n, i-it cropnens Marpuui F*(x). Ockinbku F(x)5£0pp i
G (i) 5= On,x, 71O icuyworb r, r€{1, 2,..., n— 1}, MakcumaabHo JinifiHo nesa-
JeHHAX paikiB FF (x), ..., Fi (x), npuuomy 1<Ci) <<i,<<...<<i,<Cn. 3 upo-
TO TBEPJKEHHsI BHINIHBAE, Mo icnye nocrtiiina matpuus A posmipy (n—r)xXr
TaKa, o

(Fr @) es [Py G = AP (8} on | Fr 20 (9)

Pienicts (9) no cyri cnienallae 3 nepiinM cnissignomwennam cucremu (8). 3adn-
IIAEThCA JIOBECTH, 1o Marpuus G (y) 3al0BOJIbHAE Jipyre CNiBBiAHOIIEHHS CH-
cremn (8). Cnpaenui, 3rigHo 3 semoro | ta pieHicTio (9) cnpaBe BRIl NaHLIOKOK
pisuocrefi

Oy = F*(x) G (y) = F* (x) C*(i") C(i") G (y) =

= (Fi, )| ... | Fi, (0) | Fj, (¥)] ... | Fj,_, (x)) C(i") G(y) =
= (Fi, @) ... | Fo, ()| (Fiy ()] ... | Fip (x)) AT C() G (y) =
=(Fi, ()| e | Fi, () (E;| AT) C (") G ().
B cuay niniiinoi nesanexcuocti crosnuis F;, (x), k=T, r, onepxiyemo

(E, | A)C (i) G(y) = Or,e.
Hagpnaxn, pas r = 0 i r = n po3s’a3ku cucremn (8), ouernino, 3aJ0B0NbHSIOTH
marpuune Gininiiine piBusinua (4). Hexail tenep £ (x) ta G (y) —uerpupiannni
po3as’sazsku cucremu (8), atomy 7 € {1, 2, ..., n — 1}. Buropucroeyioun posburrs
marpuui C (i") na Osaokn, cucremy (8) MOXKHA 3aNHCATH TaK:
F*(x)CIAT = F* (x)C3, C,G(y)=— A"C,G(y). (10)
3 enKopucrannam cniepignomens (10) rta piskocti (7) onepryeno
F*(x)G(y) = F* (x)(CIC, + CIC,) G (y) =
= F* (x) CIC,G (4) + F* () CIC.G (9) =
= F*(x) C}(— A"C,G (1)) 4 (F* (x) CTAY) C,G () = O

A ue osnauae, o marpuui F (x) i G (y) sanoBosbHsNOTL MaTprune Gininiiine
pisusnns (4). Teopema nosesena.

Posrssinemo tenep Heoanopijiie MarpHane Gisiniiine pisnanus (5) 3 Biamin-
HHM BiJl TOTOKHOIO HYJIA BiJILHHM YJieHOM. 3anHiemMo Horo y BHIVIsAL

G (y)
R, (y)
Akl naraaye sanuc (4), ge Ft (x) samineno marpuueio F¥(x) | R} (x)) posmipy
m X (n+j), a G (y) — marpuueo (G (y)/R, (y)) posmipy (n -+ j) X k.
Teopewma 2. Hexai mampuyi F (x) ma G (y), ne pieni momodcrHo Hy-
Ab0sIL mampuyl 0aa 6cix x § Y , 3ad060AbHAIOMb Mampudke GLAIHIGHE pieHARNA

(F*(x)| RY (x)) ( ) = O,k (11)
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(11). Todi daa deaxoeo natopy i, r € {1, 2, ..., n —1}, i deskux nocmidnux mam-
puyv Ay i Ay poamipie (n —r) X r i (n—r) X j gionosiono mampuyi F (x)
ma G (y) 3adososvHAIGMb CUCEMY aA2e0paiuHuX PIBHAHY:

(— Ay | En—r) C (i) F (x) = A,R, (%),
(E,|AT) C (") G(y) = Or, (12)
(07,1 A}) C (i) G (y) = Ry (y).

Haenarku, daa dosiabrux r = 1, n— 1, naGopy i ma nocmidHux mampuyo

Ay ta Ny posmipie (n—r1) X ri(n—r) X jposgasku F (x) i G (y) cucmemu

arcedpatunux pisnans (12) sadoeoasusaioms sampuune 6irinidine pienanns (11).
Joseneiins, ouesnano, BHIINBAE 3 TeopeMmH .

2. Hexaii oneparop L = (L), s = 1, m; k = 1, h, BusHaueuuil Ha gesKifi
muoxuii D (L) pektop-thyHKILif

Ux, y) = (U, (x, y), ..., Up(x, y))*
BMIHHHX X = (X3, ..., Xa)ER’, ¥ = (Y5, ... » yx) ER™ i

h h
LU (x, y) = L_\_: O ) e E LaUs(x, y))t.

k=1 k=1

Oanauennsa 2. Bydemo eosopumu, wo onepamop L donyckas eido-
KpeMaeHHA 3MIHHUX 6 cucmeml Koopduxam (x, y) Ha smuodcuni € = X

X Q, = R* X R, akwo icuyioms cykynnocmi onepamopie L, s, Lix,,(s=1,m;
k=1,h; i=1,04, 04€N) maxi, wo Ly, . sareoxames auwe 6i0 3MIHHOL
X€Q,, Lu,, 3azencams auuie 6i0 3IMIHHOL U €Q, i QyHKUioHAALHA HesupoO-
acera ¢ Q& mampuus l(x, y) posmipy m X m maka, wo 0an 6CiX GeKmop-
Qynryiti sidokpemaerozo eueandy

i 1
U y)= (¥ Xu @) Yy @seor ¥} Xne ()0 (0) (13)

i=l i=l1

8 obaacmi eusnauenns onepamopa L euxkonycmoes pisticms

AT

16, 9) LU () = (3 Y Litx (Ko () ee s Xua(9)) X

k=1 i=1
B Ome

X L:k.y Y1 @)y ooes Y (9))s ey Z 2 L:nk.x (Xpy (%), vee

k=1 {=1

e Xp (x)) Lfnk.y Y (@) eoes Yy (.‘!})t-

Ilpuknaaom onepatopa, [0 AONYCKAE BilokpemjeHHs sMinHHX, e mude-
peniiaabuuii cnepatop L = (L, y sikoro omnepatopH Lg MaiTb

BHIJISIL

s=1,m:k=1,k"
;i ij al"H
.l
Ly = E ( N @l (xy, oo s Xo) Blisk (Y10 o 5 Y) X
li+jl=n p=1

Posrnsnemo g oneparopa L, 1o JonycKae BiloKpemJenis sMiHHHX, Of-
Hopiine piBHsiHHS

axir... 0.\‘;009'{ t. Oyie ”

LU (x, y) = O, (14)
Ta BIANOBiJHe {OMY HEORHOpiAHE piBHsIHS
LU (x, y) + R(x, y) = Oy 4, (15)

je Binbuuit unen R (x, y) = (R* (x, y), ..., R% (¥, y))* — Binoma BexkTOp-(DYHK-
uist, npuuomy R (x, y), s = 1, m, maiotb Buraan (3).
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IMigcrasupmu ¢yukuii suraaay (13) s pisusaunsa (14) ra (15), onepxumo Bi1-
MOBiAHO CHCTEMH OisiHifHUX (pYHKUIOHANBHHX PIBHSAHB, SKI CJiJ 3alHCATH Y BH-
rasAi MarpHuHHX piBHsHB (4) Ta (5). CKopucrapmnch, Teopemamu | ta 2, Moxua
BHIHCATH BCi «BiJOKpeMJelli» CHCTeMH oONnepatopHHX piBHAHb, 3B’fA3aHHX
MiK co6oi0 mapameTrpaMmH BiJOKpeMJIeHHs.

3ayBaxkKHMoO, [0 Y BHNAAKY 6araTboX 3MiHHHX (0, % = 1) A1 Aeakux KJja-
ciB piBHsIHb 3MiHHI MOJKHA BiZIOKPEMHT! NOBHICTIO, 1110 Y BHIAAKY AH(epeniiaib-
HHX CHCTEM NPHBOAHMTL /IO CHCTEM ZBHYAHNHX JHdepeHlialbHHX PiBHAHDL, 3B'f-
8aHMX Mix cofo10 JiHIle [apaMeTpaMH.

Osnauenns 3. bydemo eosopumnu, wo eexmop-pynxyia U (2) =
= (U(2), ..., Up(2))" aminnux z; =(z, ..., 2,) ER" donyckae nosne sidoxpen-
ACHHA BMIHHUX, AKWO [ KOMNOHeHmu OGO0NYckaioms nosHe eIAOKpeMAeHHA
sminnux, moémo skujo U(z) moxcna nodamu y eueaadi

U =(Y T %@ ... Y 125 @) (16)

=1 j=1 i=1 j=1

Osnauennsn 4. Bydemo eosopumu, wo onepamop L = (Lg), s=1, m,
k=1, h, susnauenui Ha Oearitt muoxcuni D (L) sexmop-hyrryiti 3MiHHUX
2y, .y 25, OONYCKae nosHe 6IO0KPeMACHHA 3MIHHUX 6 cucmemi KoopOouHam
(24 e » 2,) HA mroxcuni Q@ =Q,x .. Q. =R, akuwo icnyomo cykynnocmi
onepamopié La.,; (s=1,m; k=1h; j=1,r; i =1,0q; 0y€N) maxux,
wo npu Koxcnomy pikcosanomy j onepamopu Ly, 3arexcams auwe 10
sminnoi 2;€Q; = R © pynryionasvra resupodocena ¢ Q@ mampuys 1(2) pos-
Mipy mXm maka, (o 049 6cix eexmop-pynxyid euzasady (16) 3 odaacmi
gusnauenna onepamopa L suronyemosca pianicmo

1) LU () = (P @), ..., [" (2))", (17)

h Ok
& & P o
de ') =N N T Lewis (Z3i ), -oes Zij (2))), s =1, m.
k=1 i=1 j=I1
SIk mpukJan oneparopa, IO AONYCKAae MOBHE BilOKpeMJIEHHS 3MiHHHX, Ha-

Beniemo oneparop L = (L), s =1, m; k =1, h, nie

alal
[
Ly~ N A% @) —————, na€N.
= azy ... 0z
= ngp L= ¢as r
a oynxuii A% () nonyckaloTh NoBHE BilOKpeMJIEHHHA 3MiHHHX.
Hexaii Tenep B cHcTeMax

LU (2) = Om,1, (18)

LU (2) + R(2) = Om,1, (19)
y T Ym r

re R (2) = (?E [1RY @), ... Y I1RG (zj))Tw— BifloMa BeKTop-pyHKIif,
i=1 j==I i=1 j=1

onepartop L ponyckae MoBHe BillOKpeMJIEHHS 3MiHHHX.
IlosHaunMmo uepes X =2z;, § = (25 ... Zp)s

Livy = [1 Letuis (Z8 @), vy ZE; (2))

=2

L:k.x(x) = L, 11 (Z’:l (2)s s th (1))

Toni npu niacranosui (16) y (18) ((19)) ariano 3 (17) onep:kumo Giminifiny pyHK-
wionaasHy cucremy Burasany (1) ((2)). Buxopucrosyioun pesyJibtati 1. 1, MoxHa
BiloOKpeMHTH 3MiHHY 2,. Ilpu ubomy cucremu, sxki mictaTh 3MiHHI 25, ..., Z,
suoBy OyayTtb mati Burasd (1) ((2)). [Nponoskyioun ueil npouec, MH 3MOHEMO
BiJJOKpEMHTH 3MiHHi 2y, ..., 2. NOBHICTIO.
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Poarasuemo tenep piBHsHHA (14) 6ijbll KOHKPETHOrO BHIVIALY
(En ® Ly — M) U (x, §) = On1, (20)

ne Ul(x, y) = (U, (x, y), ..., Up(x, ), L,— nudepentianpuuii oneparop, 1o
pie Jule mo aMiuuii x, M, — Matpuua posMipy A X i, eJeMeHTH SKOI €
audepenitiaJbHUMH Oll€paTOPaMi, 10 AIIOTH JHIlle Mo sMiHHIA y, & — CHM-
BOJI TEH30PHOTO J00YTKY.

Bynemo mykaTtu posB’sizok cucreMu (20) y Bursal

U(x, y) =Y (y) X (), (21)
ze Y (y) — neBinoma marpuius posmipy i X f, sanexkua JHIlIe BiJ 3MinHol y,
X (x) — nesinomuii Bektop-cropneus (¢ X 1), samexuuit aume pix x. [Ipu nin-

cranoBii pekrop-pyukuil Burasay (21) B cucremy aupepenuiajbHuX piBHAHD
(20) onepxyemo piBHsHHIA

X (x)
MY DY D) oop. () = On 22)
sKE 110 CYTi Mae BUIJISIL MaTpHuHOro GininifiHoro piBHsnHA (4), y AKOro
F(x) = (X v ) G(y) = (—MY ()Y (y)". (23)
(E,®L,) X (%)) ¥

Ha ocnosi Teopemu 1 oJepKyeMo TakHil pe3y/bTar.

Teopewma 3. Hexaisexmop-pynryia U (x, y) eueanady (21) € po3s’askom
cucmemu dupepenyiarvrux pienans (20). Todi icnye r € {0, 1, ..., 2t}, nocmiina
smampuya N posmipy (2t — r) X r maxi, wo smampuyi F (x) ma G (y) euzandy
(23) Badosoabrsiomo cucmemy

(— A Esi—) C(i") F (x) = Os—r,1, (24)
(E,|A%) C(i") G(y) = Oy n.
Hasnaxu, ora  dosiavrozo r€{0, 1, ..., 2{}, wuabopy i", nocmidnoi mams-

puyi A poamipy (2t — r) Xr posg’asku X (x), Y (y) cucmemu (24) susnauaroms
sa chopmyaoio (21) poas’asox pisnanua (20).
Posrasinemo oany 3 cucrem (24) npu r ={, "= (1, 2, ..., &)

(E, ® L) X (x) = AX (x),
MY () =Y () A,

ae A — joBisnbHa nocrifina Matpuus poamipy ¢ X {. Jlerko nokasaTH (IHB.,
nanpukiag, [4]), mo B cucremi (25), He sMeHlyIOUH 3arajbHOCTI, MOKHA BBaXKa-
™, mWo A — xopaanosa kaitHua surasay |[AS;; -+ 841l ;7 A — RoBiab-
auit napamerp. Toai cucremy (25) MokHa samucaTdH y BHIJISIAL

Lxxi == RX!‘ + (1 = 6;‘:) X{-l—.],

(25)

o (26)
MY, =AY, +(1—8y) Yiey, i=1,4,

ge Y, — i-it croGens Marpuni Y (y), X; — [ — KOMMOHeHTa BEKTOP-CTOBOIA
X (x). Ocranns cucrema o3Hadae, o X, — Biaacua ¢pyuxuis, a X;—;, ..., X; —
npueanani ¢ynkuil oneparopa L., Toli sk Y, — Biacua Bekrop-QyHKuis omne-
patop-marpuii M,, a Y,, ..., Y, — npHeanani jo Hel Bektop-(pyHKILLII.

OueBHAHO, 1110 PO3B’A3KH CHCTeMH AH(pepenliaJbHIX piBHAHD (26) sanexkarth
Bil napamerpa A:

Xi=Xi(x, ), Y;=Y,(y,)), i=1L

[Mpunycrusmn, mo X, (x, A) Ta ¥, (y, A) — poss’sa3kn BianosigHoro pis-
HAHHA TA CHCTEMH PiBHAHB

LxXt (xv i) = 3'X’t (x! 1')n MHYI (y! A’) = ;\'Yl (yt l),
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SHaXOJHMO pO3B'fI30K cHcTeMH (26) sa dopmyJamu

1 o\~
Xi(x, }) = m(ﬁ) Xi(x, A),

1 d —

i
Y{—l—l(y, l)_—_—ﬁ-(ai")yl(y, ’\.), f:_-I,t—l.

Orxe, myKaHHH po3s’s30K cucremu (20) Bursany (21) MoxKHAa NOAATH TAKHM YH-
HOM: .

1 g \=H ;
Ulx, y) = =0T (??C) (X (x, ) Yy (y, M)

3ayBaxxumo, 10 B KBaJPATHHX IYIKKAX OCTAHHLOTO BHPA3Y MICTHTHCS pPO3e
B’ a30K cucremn (20) kumacHuHo Bijlokpewenoro Buraaay. Ouepxanuii pesyabrar
Jla€ mijicraBy CIojliBaTHCs, 1110 cripaBe/UiiBa i Gijbll 3arajblia TeopeMa,

Teopewma 4. Hexat U (x, y, A) — po3g’a3oK cucmemu Qughpepertylaibrux
pisrans (20) sidoxpesmacroeo sueaady, h — napamemp sidoxpemaerrs, Ry — do-
giabHull onepamop, wo Jl€ 3a 3MIHHUMUL X, Y [ napamempom 6i00KpeMACHHS M.
Arwo npu ecix h onepamop E, ®@ R, nepecrmasrudl 3 onepamoposm E, @ L. —
— M, i Ry (0) = 0, mo pesyavmam 0ii onepamopa £, & R, na poss’asox U (x,
4, A) cucmemu (20) maroxc € pose’ askom cucmemu pierans (20).

HJopenennsa Hexait U(x, y, A) — po3B’si2oKk cHCcTeMH piBHAHB (20)
BiJIOKpeMJ/IEHOTO BHIVISIY, A€ A — napamerp BiJokpemJeHHs, i Ry — omneparop,
onucaHuii B ymoBax teopemu. Toaui

(En @ Ly — My) (Ex @ Ra) U(x, y, A) =
=(Ep @ R (En @ Ly — M) U(x, y, &) = (Ex @ Ra) On,1 = On,1.

Teopema noBeneHna.

Hacuinok. Hrwo Ry — ainitinutd onepamop, wjo die auwe no napa-
mempy eidoxpemaenns h, a U (x, y, ) — poss’azok cucrmemu (20) sidoxpesaerozo
suzrady, mo (E, & Ri) U (x, y, \) — maxosc po3ss’asok yiet cucmemu.

3. B nonepeanix poGorax aBTopiB Ha OCHOBI ysaraJbHEHOro MeTOLY BilOK-
pemaenns 3MiHHHX OVYJO 3anpornoHoBaHo HOBHI e(eKTHBHHH MeToJ noGyIoBH
pO3B’A3KiB JesKHX GararoroukoBHX 3afau [5] Ta sajaui Kowi ans ogmoro au-
(epenitianbHOro piBHSAHHS 3 yacTHHHHMH noxXizuumu [6]. B nanomy nyuxkri
BKaX<€MO aHaJIOriuHHiH cnoci6 noby10BH po3s’a3Ky sanaui Kowi

U(x,y) _ »ef O
Tl =m () U (@7)
U, y) =), (28’
ne
U(x, y) = (Ui (& 9), oes Un( 9)s @ (9) = (D1 (@), .. r Pulv)),
M(—a%- — MaTpHI#, onepaTop-eJeMenTaMH sikol € AHdepeHuiandbHi omeparo-

7] . oy o - y
pH m”(?; , §, j=1,h, 3 nocrifiHUMH KoedilieHTaMH Ta LiJIHMH CHMBO.IA-

MH m;;(A), TOPSANOK 3poCTaHHA AKHX He nepeBuunye p€ Z. |{+ oo}. Oue-
BHAHO, IO cHcTeMa (27) uacTuHHHI BHnalok cuctemu (20).

Beesnemo B po3arJisifl Taki KaacH GyHKuiii:

A — Knac anajgiTHUHHX B R QyHKUi#;

Ap — Kaac QyHKLil @ (x) € A, sKi DONyCKAaIOTh AJisi JOCTATHLO BEJIHKHX
|x] owiHKy

lo(x)|<<c exp [2|x[’], (29)
ae ¢, a, pERE;
' — xaac ¢yukuiit ¢ (x) € A, AKi JONycKaiOTh A NOGHTb BEJHKHX | X |
i sesikoro p € Ry ouinky (29);
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Ap_ey p=plp—1), >0, 1<p<<oo;

I, g = [

Dy = ' (30)
A, ogp<l;
AI‘ p- 00,

[Nosnauumo uepes p, << p TaK 3BaHH{l 3BeleHHiT TopsiloK cHcremu (27),
AKHI 3HAYHO TOYHIIIIE XapaKTePH3ye BIACTHBOCTI CHCTEMH, HixX iT 3BHUaiiHii mo-
PAJMOK (MaKCHMaJAbHHI 3 MOPsAKIB AncepeHiialbHHX onepaTopis, Mo BXOJAATL B
marpuuio M (9/dy)). 3penennii NopaioK € B JeSKOMY PO3yMiHHI ICTHHHHI nOpsi-
JOK i, fIK nokasano B poGoti [7], nosinbuy cucremy 3 (1ijgnm) 3BeAeHHM MOPSI-
KOM 2o MOMKHA 3BECTH [0 CHCTEMH, Y SIKO! 3BHuUaiiniii nmopsijok Gyjae piBHHHA p.

Teopewma 5 Hexad dag scix i =1, h D, (y) razedcams MHONCUHE
D, wo susnavacmocs pisuicmio (30). Todi 6 kaact 6exmop-hyryitl, KOMROHEHMIL
AKUX NP KONCHOMY (,bi;cwsammu,r { = 0 nanemcame D, icnye edunuil poss’s-
30K 3adaui (27), (28), akud moxcna nodamu y sueaddi '

T
i g { & (—J) fexp [M (1) x + xshyn‘} (31)

Hosepnenmnsa Toi gakr, mo U (x, y) Buraany (31) 3anoBoblisie cHCTe-
My piBHAHb (27), BHIIHBae 3 Hacaijky Tcopemi 4. Kpim toro, ouesBHIHO, IO
dyukuia U (x, y) suraany (31) sajsopoanuse nonarsoBi ymosn (28). Hani s mo-
BeJIeHI s TEOPEeMH CJIiJl 3ayBaXKHTH, 11O NMOPSLOK 3POCTAHHS €JNeMeHTIB MaTpHIL
exp [M (M) x] no A e nepesunuye p,y-3seciuil nopsiiok cucremu (27).

[Ipunycrusin, wo 0; (y) — anaaitivani B R dyuxkuii, suznauaeMo 418 HHX
oneparopH Ge3MeKHOro NopsyIKy sixoM gopmainiol saming y uwa d/dih. ua
36ixHocTi oaepzKannx pslis B (31) pocurs Bumararn [8l, wo6 ©; (y) € D,, auast
i =1,h, neD, — MHOXHHA BHIISLY (30).

3 (I)op\w.nu (31) [’)OiB 3Ky 3afaui (27), (28) suamo, mo K Tiabku @; (y) €
€D,,, i =1, ., It, TO PO3B’A3KOM Mfl(ltll OyJle BEKTOP-(DYHKILiS, KOMIIOHEHTH SKOI
npH ¢ikcopanomy ¢ = 0 nanexarn D,,. A TOMY KJIAC TAKHX BeKTOp-(PYHKIIH e
KJIACOM iCHYBaiis pnaB'ﬁ:;K_v sapaui Kowi (27), (28). Kpim roro, sigomo [9],
U0 3rajanuil BHIE KJjac BeKtop-QyHKILiil € KaacoMm eaunocti po3s’sisky 3ajaui
Kouwi. Teopema jnoseseia.

aypawenus. [dad BHOAJAKY KiJBKOX [POCTOPOBHX 3MIHHHX (§ =
= (Yg, -..» Y)ER') v zanaui (27), (28), i po3B’I30K MaTiMe BHIJIsA

=0

Uz, y) = {df (Ti ) fexp [M (W) ¥ + E,h - g|}‘r x (32)
=0
o, 0 9
e A= (hy, ..., MJEQC', A-y = L Mifis - = (—'d;k v ]

ITpuxuaan Pozrasnemo ?'m.'a'w Komi misi cucremu pisuaub Hipaka,
T06TO 3ajauy (27), (28), y sikol y = (41, Y, U3), B = 4,

{ A 0 L0
0 —imE, D 9y %, 9y,
M —_— = i 4 D..T -
ay D imkE, a ; 0 d
9y 0y, 9y

Ha ocnogi thopmy.an (32) onep:kyemo nacrynne 300paxeHna po3B 3Ky 3a-
naui Komi:

Ve =@ (%) fexp [M (M) x + Eg - y])a—o,
ne A = (ry, Ay, Ag), 0/OL = (00, 0/ON,, O/0hs).
Onepxxana Qopmyna ne 30BCiM 3pyula B KODHCTVBANHI, OCKiTHKH HASB-

HicTb B Hilf MATPHUHOI €KCMIOHEHTH He J03BOJSIE SIBHO 3HAHTH KoMnonentn U, (x,
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y)

po3s’si3ky 3ajadi Kowi. Onnaxk B natoMmy BHNAAKY MaTpHUYHY €KCIOHEHTY

MOMKHa «DUSiPHTIY. JIerKo u JperoHaTEcHd, Uio

H e im D E F
exp l:,n‘,,f (:‘*)‘\‘.1 :(r_f!x L "rj [:2 ' . )’
F (Hx -+ imH)E,
. shlvml 2 2 2
e H=H(k, x}= S , |AME =N Ay + A3,
A Hh: %) VILE—m? |2 S ?
FEF(R,, x) u (— 3,3 ) - )\-1 ‘1‘ r‘:l:'.) H (l, )C).
— A — I, Ao

B pesayabrari ofiep:xkyemo, 1o komnonentH U; (x, y) myKanoro poss’si3ky = A.
PaxKylOThCSl SIK CYMa BHPasip, KOXKeH 3 fAKHX € Pe3yJ abTatoMm Ail oneparopa
@; (3/0X), j =1, 4, Ha uini pyuxuil napamerpis Ay, Ay, Ay, MOPSACK 3POCTANHS
SIKHX 3a KOMKHHUM napamerpom A, m = 1, 2, 3, ne puie nepitoro. Lle nae nig-
CTaBy CTBEp/KYBATH, W10 iCHYBakius i eaunicrs po3s 3Ky 3anaui Komi ais cu-
creMu pinanb Jlipaka malorh Micue aist AOBIIbHHX aHaJiTHUHHX [10YAaTKOBHX
yHK1ii Oe3 KOAHHX OoOMeXeHb Ha MOPANOK 3POCTaHHA, i :
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