JIEKIIUS 16

3AIAYA OB YCTONMYMNBOCTU
IIOJIOXKEHNSI PABHOBECUS B
KOHCEPBATMUBHOMN CUCTEME

1. TeopeMa ﬂarpaHma 00 YCTOﬁqHBOCTH ITIOJIO2KEeHUd paB
HOBeCuUud KOHcepBaTI/IBHOﬁ CUCTEMBI
IIycts mmeercs n creneneit cBOOOIBL. ¢, Gy, .. , G, — OOODIIEHHBIE KOOPJAUHATHI MaTePHATIbHON

cucrembl. lloTeHmanbHas sHEPrugd KOHCEPBATUBHOU CUCTEMBI €CTh (DYHKIIMS OOOOIEHHBIX
KOOD/IMHAT:

H = H(q17q27 7qn)'

BCHOMHI/IM, Y9TO IIOJIOZKEHUA PAaBHOBECHUA KOHCGpBaTHBHOﬁ CHUCTEMDBI HaXOAATCA U3 yCJIOBUA

o
3q,- B

0, (i=12,..,n)

— CHUCTEeMa U3 N ypaBHeHI/Iﬁ 1 711 HEU3BCCTHBIX.

Bes OorpaHnveHnusd O6IILHOCTH 6y,£[eM CHIUTaTh, 9TO IIOJIO2KEHHMEM PaBHOBECHUA ABJIACTCA IIO-
JIOZKCHIIEC

q1:q2:___:qn:0_

DTOro BCerja MOXKHO JIOOUTHCs CABUTOM HAYaJIa KOOPIAWHAT B TOUKY IMOJIOKEHUS PABHO-
BeCHUd.

Onpedeanerue 52: ycmoilinusocmu noaodHcerus pasHosecusi no Jlanyrnosy Iloaooice-
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HUE PABHOBECUA () = Gy = ... = (,, = 0 Hasvieaemca YcmMouuuevbMm, ecau

Ve>0 36d=0(¢e):

6 110601 momenm epemenu t > t, eepro:

(0] <& @) <e, (16.1)
eCAl 8 HAMANDHOLL MOMEHM epemenu t = Ty 6bINOAHEHO
‘Qi(to)‘ <9, ‘Cji(to)‘ < 9. (16.2)
&
gA
(THY |
q
Hgiy;
Puc. 16.1

Teopema 22 (JIarpanxxka (JIarpanyka—/Iupuxsie) o6 yCTOMYNBOCTH IIOJOKEHUSI PABHOBECHS]
EC.HI/I B IIOJIO2KEHUU PaBHOBECHUA IIOTCHIHAJIbHaA dHEPIUsd KOHCGpBaTI/IBHOI';I CucCTreMbl LUMeEeeT

CTPOTrUil JIOKAJTBHBI MIHUMYM, TO TO TOJIOYKEHNE PABHOBECHS YCTONYIUBO. *
4cm
t t —>
—_ ,’,, 0 /’7 ?
Puc. 16.2
ITo onpenenenuto, dyuknus I1(q,, g, ..., q,,) IMeeT cTPOruii JOKATBHbIA MUHUMYM B TOUYKe
¢ =¢ =..=4q, =0, ectn

I>0: Vgl<n (i=1,2,..,n)
(g, gos -, q,) > 11(0,0, ..., 0),
€CJIH XOTs ObI OJfHA U3 ¢; OTJINYIHA OT HyJIs.

ITpumep 2 Dyukuusa (¢, — ¢,)? UMeeT B Hadajle KOOPAUHAT MUHUMYM, HO 3TOT MUHUMYM He
ABJISIETCA CTPOT'UM, IIOCKOJIbKY JIOCTUTAeTCs Ha BCEH NpaAMOi q; = ¢y. *

IIpumep 3 Dyukius q% + q% “MeeT CTPOruiA MUHAMYM B HadaJjle KOOPAWHAT. *
g onpenenénnocTu 6yJaeM CHUTaTh, UTO
11(0,0,...,0) =0

(MOTEHIMAIBHY IO SHEPIUIO BCETIa MOXKHO M3MEHUTH HA IPOU3BOJIBHYIO &JIATUBHYO TIOCTO-
STHHY1O).
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oxk-Bo: JlokazareabCcTBO TeOpeMbl 22:

1. Ilycrs morenumanbuas sueprus 11(q,, g, ... , G, ) IMeeT CTPOrHil JIOKAJIbHBIH MUHUMYM B
HadaJie KoopauHat. Torma cymmecTByer poKoJIoTast 1-0KpecTHOCTh, B Kotopoit 11(qy, gy, ..., q,,)
MIOJIOZKUTEJIbHA.

2. Kunerndeckas sHeprusi CHCTEMbI, BBUJLy KOHCEPBATUBHOCTH IIOCJIEIHEH, €CTh KBaIpa-
TugHass PopMa 0T ODODIIEHHBIX CKOPOCTEIL:

1 n
T=T=5 > andidr,
ik=1
re Ko3hOUIMEHTH! @), 3aBUCAT TOJBKO OT OOOOIIEHHBIX KOOD/MNHAT.

B mporiom cemecTpe OBLIO MOKA3aHO, UTO 3Ta KBApATUIHAS (DOPMa MOJOXKUTETHHO
oIpe/iejieHa OTHOCUTEIbHO ODOOIIEHHBIX cKopocTeii. T.e. oHa Bcerja IOJIOXKUTEIbHA,
38 MCKJIFOUEHMEM CJIydasi, KOIjia BCe CKOPOCTH PaBHBI HYJIO (TOrma oHa obpalnaercs B
HYJIb).

3. PaccMmoTpum moTHYI0 MEXaHMYECKYIO SHEPTUI0 CUCTEMBI
E=T+1I

Omna, B cuily yKa3aHHBIX CBOMCTB €€ CJIaraeMblIX, B OKPECTHOCTH |q1] < 1) TOJIOZKUTETBHO
oIIpejieieHa TI0 BCeM IIePEMEHHBIM: U II0 KOOPDAWHATaM, U IO CKOPOCTAM, 0Opallasach B
HyJIb TOJIbKO B HadaJle KOOPJAUHAT ¢ = ... = ¢, = ¢; = ... = ¢,, = 0.

Puc. 16.3

Kpowme toro, dyuknus F HenmpepbIBHA OTHOCUTEIHLHO CBOUX MEPEMEHHbBIX.

4. Paccmorpum e-okpectHocTb (€ < 7)) (em. Puc. 16.4).
['panuiia 3T0it OKPECTHOCTH — OrpAaHUYEHHOE 3aMKHYTOe MHOXKecTBO. CJie0BaATEHHO,
dyuknusa E nocruraer Ha 3TO IrpaHuIle TOYHON HUXKHEH TpaHU:
E > a >0 wna rpanuie e-OKpecTHOCTH,

rae a = inf E Ha 3T0il rpaHuie.

5. Beibepem J-oKpecTHOCTH Takylo, uTo ' < a BHyTpu 910ii okpectHoCcTH (puc. 16.4).

DTO MOXKHO CJIeJIATh, TIOCKOJIbKY F HempepbIiBHA U 00paIaeTcs B HYJIb B HaYaJje KOOP-
quHaT. V3 11000#f TOYKN TaKuM 00pa30oM BBIOPAHHOMN J-OKPECTHOCTH BBIIIYCKAEM TPa-
€KTOPHUIO. JTa TPAEKTOPHUs HUKOTJA HE BBIIIET HA I'PAHUILY £-OKPECTHOCTH, TIOCKOIbKY
MMeeTCsl MHTErPaJl SHEPTHH:

E=T+11=E, = const. n
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qiA qiA qiA
(T
Il Il S Il Il S Il \ Il S
€ € €
Puc. 16.4

Hyxmo nmomauTh, uTO TeOpema Jlarpanka siBjasieTCs JTOCTATOYHBIM, HO HE HEOOXOTUMbBIM
YCJIOBHEM yCTOMYMBOCTH TIOJIOXKEHUS PaBHOBecHs. PaccMoTpuM npuMep, J1€MOHCTPUPY IO
9TOT (pakT:

IIpumep 4 Ilyctb noreHnuabHasg SHEPTUA CUCTEMBI 331a6TCH (DYHKITHEH

1
5 ain .
me J sy upu g # 0;
0, pu q = 0.

Herpynno BuseTh, 9T0 3TO JABAXKIbI HENIPEPBIBHO-TUddepeHnupyemMas (PyHKIUA B TOUKE
qg=0.

Puc. 16.5

Touka ¢ = 0 — noJiozkenue paBuoBecus. Pynkmus [I oOpalaeTcs B HOJIb B TOYKAX ¢ =
1/(mn). C omHO# CTOPOHBI, MOJOXKeHNe paBHOBecus ¢ = 0 yCTORYIMBO, TIOCKOJIbKY B JIFO0OM
£-OKPECTHOCTH, IIPU JOCTATOYHO MAJIOH CKOPOCTH, YACTUIA «CUIUT» B OJHONH M3 CYETHOIO
YHCIa «IMOKY , OCTaBasich B é-OKpecTHOCTH. C JIpyroit cTopoHbl, B Touke ¢ = 0, n3-3a CYETHOrO
YHCJIa MAKCUMYMOB ¥ MEHUMYMOB B €€ OKPECTHOCTHU, HET HU CTPOTOTO JIOKAJIHHOTO MaKCHUMYMa
dyukiuu I, Hu cTPOroro JTOKaAJIbHOIO MUHUMYMA. *

MoxkHO TTpUBeCTHU TOIOOHBIN TpUMep ¢ beckoHeIHO-TuddepeHIupyeMoit pyHKITHe:

IIpumep 5
1 1 40
exp | —— | cos—, mpm ;
no o |z ;P .
0, npu q = 0.

JISIyHOB OBLIT IEPBBIM, KTO CTPOTO IOCTABUJI 33/iady 00 obOpariennu Teopembl Jlarpamnxka
u paccmaTpuBas ananuTudeckne dyukiuu [I, uTo B npusioxkennsx Hanbojiee BaXKHO.
Bynem cunrath, uro anasmTryeckas pyHkims [I B okpecTHOCTH TTONI0KEHUS PABHOBECUST
pazJiaraercd B pas,
nm=1I1, +11,, ., + ...,
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rae m > 2, a Il — ogHOpogHasa dyHKIUA cTeneHn m OTHOCUTEIBHO ¢. IlocToAHHBII Witen oT-
CyTCTBYET, TIOCKOJIbKY TO-TIpeKHeMYy cunTaeM 11 B 1MojioxKeHun paBHOBECHS HYJIEBOM, a JIMHEH-
Hasl 9aCThb OTCYTCTBYET, MTOCKOJIBKY ITO TIOJIOXKEHUE PABHOBECHSI, CJIEJIOBATEILHO, BCE YACTHBIE
IIPOU3BOJHLBIEC IIEPBOI'O MOPAAKa OTCYTCTBYIOT. CLH/ITa,eM Hm II€PpBbIM HEHYJICBBIM YJICHOM B
PA3JIOYKEHNUN.

Cdopmysupyem (6e3 qokazaTesibcTBa) JiBe TeopeMbl JIstmyHoBa 06 06pAIEHUN TeOpEeMbI
Jlarpanxka:

Teopema 23 (1-s Teopema JIsimyHoBa 06 oGparnenun teopemsbl Jlarpamxxka) Eciu no-
TEeHIIMAJIbHaAd dHEePrud KOHcepBaTI/IBHOﬁ CHCTEMBI B IIOJIO2KEHHNU PAaBHOBECHUA HE MUMEET MUHU-
MyMa, U 3TO y3HAETCs y2Ke 110 4IeHAM BTOPO CTEIeHU Pa3JIOKEHUs MOTEHIMAILHONR SHEPIUN
B PsiJl, TO MOJIOYKEHUE PABHOBECHUS HEYCTOWUUBO. *

910 3HauUT, Yro M = 2, u II, MOoxKeT IpMHUMATHL OTPUIATEIbHbIE 3HAYEHUS B JIFOOOM
OKPECTHOCTH TIOJIOYKEHUSA PABHOBECHS, MOXKET OBbITh, HAPSALY C TOJOKUTETbHBIMU.

IIpumep 6 ¢ — ¢3. *

Teopema 24 (2-s Teopema JIsimynoBa 06 obparneHuu teopemsbl Jlarpamka) Eciu B
ITOJIOYKEHUU PABHOBECHS KOHCEPBATUBHOM CUCTEMBbI MOTEHITUAIbHAS SHEPTUS UMEET CTPOTUit
MaKCHUMYM, U 9TO Y3HAETCH 1O WIeHAM HalMeHee BBICOKON CTeleHU B Pa3JIOKeHUN MOTEHITU-
AJIbHOIN HEPTUU B P, TO MOJIOXKEHNE PABHOBECHUS HEYCTONINBO. *

9TO 03HadYaeT, YTO M 00sI3aTEILHO YETHOE, MHAYe MaKCUMyM He crporuii, a Il orpura-
TEJIBHO.
[IpuBeIéM HECKOIBKO TPUMEPOB HA MCCJIEIOBAHUE YCTONYUBOCTH.

IIpumep 7 (MaremaruvuecKuii MasiTHUK )

II = —mgl cos p,
o
% =
1) ¢ =0;
2) p=

ITOJIO?KEHUsT PABHOBECHUS: 0 = mglsinp =0,

1) =g
1
II = —mglcosq = —mgl + §mglq2 — .

— YCTOMYMBOCTB 110 TeopeMe Jlarpanxka, T.K. TouKa ¢ = 0 — cTporuii JOKaJbHbI MUHUMYM
IMOTEHINAJILHON SHEPTHUU.

2) p=m+gq
1
IT = mgl cos ¢ = mgl — §mglq2 + ...
— HEYCTOMYMBOCTD, IPUYIEM IPUMEHUMBI 00e TeopeMbl JIsmyHosa. *
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Boobire, B citydae cucTeMbl ¢ OTHON CTEIEHBIO CBOOO/IBI:

IT =Tl(q),
o1l
—— =0,
dq
0211 .
92 > 0 — ycroituuBocTh 110 TeopeMe Jlarpamnxka,
q IL.p.
%11 .
) < 0 — meycroitunBOoCTh 110 TeopeMaM JIdamyHoBa,
q IL.p.
%11
e = (0 — HeoOXOAUMO BBIYUCJIEHHE CJIELYIONINX TPOU3BOIHBIX.
q
IL.p.

B cayuae ke GoJtbIiero 4ucia cremneHeir CBoOO/IbI YCIOBUE 3HAKOOIPEIEIEHHOCTH KBa/l-
paTuaHOU (POPMBI B PA3JI0KEHUN TOTEHIINAIBLHON SHEPTUH B PsiJi IPOBEPSIIOT 110 KPUTEPHUIO
CusnbBecTpa.

ITpumep 8 Ilycrs 3amana moBepxHOCTH 2 = 2(x,Yy):

2 = 3x% + 2xy + y?;

IIOBEPXHOCTD IVIadKad, I10 Hel ABU2KETCA MaTepuaJibHad TOYKa BeCa, paBHOI'O €JIMHUIIE (mg =

1).
HaﬁTI/I IIOJIO2KECHU A PpaBHOBECUA U UCCJIEAOBATh UX Ha YCTOﬁqHBOCTb.
HOTGHHI/IaJIbHa.H QHEPIrudd:

I1 = mgz = 322 + 22y + y%;

HaXOOAUM IIOJIO2KEHUA PaBHOBECUA U3 yCJIOBUA:

o

oz =0 62 + 2y = 0;
=

3_11_0_ 2z + 2y = 0;

ox

— OJIHOPOJIHAST CHCTEMA YPABHEHUI C HEHYJIEBBIM OIPEJIEUTEIEM, CJIEIOBATEILHO, PEIleHne
TOJIBKO HyJieBoe: x = y = 0.
st uccaeioBanust Ha yCTOMIUBOCTD TOJIOYKEHUST PABHOBECUS 3aIIAIIIEM KB IPATUIHYIO
dopwmy:
3 1
1 1

HOCKOJIBKY 3 > 0 1 OlpesenTesb MOI0KuTeIeH, 0 Kpurepuio CHIbBecTpa KBaApaTHIHAS
dbopma mosokuTensHo onpezesena. CremoBaTebHo, M0 TeopeMe JlarpamKa, MOI0KeHne PaB-
HOBECHS SIBJISIETCS yCTONUNBBIM.
B sTOM npumepe moJIoKUTENBHYIO ONPEIEIEHHOCTh MOYKHO OBLIIO YBUJIETD Y2Ke B CAMOM
HadaJIe:
I =2z%+ (z +y)2. *
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IIpumep 9 Anasorugso npumepy (8), HO JJIs TIOBEPXHOCTH
z =22+ xyY — y2.

[Tosozkennem paBHOBeCH 3/I€Ch TAKKe SABJISAETCS TOJHKO TOYKa T = y = (), HO OHO He SBJIs-
eTCsl YCTOMYUBBLIM II0 I1epBOit Teopeme JIsamynoa 06 obparenun Teopemsl Jlarpamxka. [leii-
CTBUTE/ILHO, Ha IIpaMoiil = () moTennuaibHas sneprug 11 = —y?, a Ha npsamoit y = 0 I = x%;
TaKUM 00pa30oM, B JIIOOOI OKPECTHOCTH TIOJIOYKEeHUsI paBHOBecus (pyHKIms [ Moxker nmpuHu-
MaTb KaK ITOJIO2KHUTEJIbHBIC, TaK 1 OTPpUIlaTC/IbHbIC SHAYCHUID, HpI/IqéM 9TO ySHaéTCH y2Ke 110
“JIeHaM BTODPOIi crenieHn B passioxkeHun 1. *

IIpumep 10 (Kavenu) Ha GpeBHe JiexKUT JTOCKA:

Bpesno menogsuzkuo. Ckosbxkenue orcyrcrsyer. Lleatp mace nocku C npu ¢ = 0 Ha-
XOmuTCA TOYHO Haul Toukoit A. Tlocaennon cauraeM HavaaoM KoopauHat. VcciremoBars, B
KaKUX CJIydasx MOJIO2KeHue paBHoBecus ¢ = () ycToi4IuBo.

[TockoIbKY CKOJIb2KEHUS HET,

BC =AD= R.

Hasiee, 4To6bI 3amKcaTh MOTEHIUAIBHYIO SHEPIUIO JIOCKU, HANIEM 2-KOOPJIMHATY IEHTPA
macc C' (0bozHaunM €€ z):

AC = A0+ OB + BC,

h
z=R— <R+ 5) cos ¢ — R sin ¢;
TaKUM 00pa3oM,

h
II = —mgz = —mgR [1— (1+ﬁ> cos — @sinp| .

Haiiném paznoxkenne dyukimu [I B ps BOm3u nosnoxkenus: paBuosecus ¢ = 0:

1
sinp = @ — =3 + O,

6
1 1 h mgR h
= II=-mgh+-mgR|(1—— 2——(3——) 140,
M9t gmy ( 23)*0 24 oR) ¥ T
OxoHYaTEeIBHO:
1) h < 2R — ycroitunBocTb 10 TeopeMe Jlarpanxa,;
2) h > 2R — HeycToiunBOCTh 10 06erM Teopemam JIsamyHoBa;
3) h = 2R — neycroituuBocTh 10 2-if Teopeme JIsmyHnosa. *
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Puc. 16.6

Puc. 16.7
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2. OO1iee onpenesieHNE yCTOMYNBOCTY ABU>KEHUS

Paccmorpum MaTepualibHYIO CUCTEMY, JTBUYKEHUE KOTOPOI OMUCHIBAETCs cucTeMoit nudde-
PEHIMAJIbHBIX YPaBHEHUN:

dyi
dt

=Y, (Y1:Yos ooy Upp t)y 1= 1,2, 0,1 (16.3)

rjie Yy, — HapaMeTphl, XapaKTepu3yIolle CUCTEMY, HAIIPUMEDP, CKOPOCTH, KoopauHaTel. Cunra-
€M, UTO IIpaBble YaCTU CUCTEMBI YJIOBJIETBOPSIOT YCJIOBUIO CYIIECTBOBAHUS W €JIMHCTBEHHOCTHU
peIeHusl, SIBJIsIsICh JOCTATOYHO TJIAJIKUME (DYHKITASIMA.

[IpeamooxuM, I9TO UMEETCs HEKOTOPOE YaCTHOE PeIleHrue CUCTEMbI

yi = £i(b), (16.4)

1 3TOMY PEHICHHUIO COOTBETCTBYIOT HadaJIbHBIC YCJIOBUA

Yio = fi(to)-

Bozuukaer Bompoc, 1ajeKo Jim yiaeT TpaeKTOPUs OT STOTO PEIeHUsl, eCJIU HEMHOTO W3-
MEHUTH HavdaJIbHbIE YCJIOBUSI.

Onpedenenue 53: Pewenue (16.4) — nesosamyuwiénrnoe dsustcerue. Bee pewenus, om-
AUMHDIE O, HEBOBMYWEHH020, DYIeM HA3DIBATND G03MYULEHHBILMU. s

Onpedeaerue 54: Beauuuna
z, =y; — [;(t) (16.5)

Ha3v6aE€MCA 603MYUEHUEM. *

Bosmymenne ynoBieTBopseT cucreMe

dx,
dt

= X, (zy,Tg, .., T, 1), i=1,2,...,m; (16.6)

rze
Xi =Yi(@ + fi, 20+ for s @ + frnn ) = Yi(f10 for s s )5

ypastenus (16.6) — ypaBHeHUs BOSMYIIEHHOTO JBUKEHUsI, KOTOPBIE JOMYCKAIOT HYJIEBOE pe-
IIeHue:

0.

L;

Onpedeaenue 55: Hesosmywérnoe deusicenue (16.4) nasvsaemesn yemouuusvim no Jls-
NYHOBY, eCcal

Ve>0 3d=0(¢e):

Y|z (t,)] <6  i=1,2,...,m, (16.7)
Vit |zt <e i=1,2,..,m. (16.8)
&
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Onpedenenue 56: Hesosmywénnoe dsuorcerue (16.4) nasvisaemes acumMnmomusecku
YCmoUuuu8wvM, €CAU
Ve>0 3d=4(e):
Y|z, (t)| <6 i=1,2,...,m,
lim |z;(¢)| =0 i=1,2,..,m. (16.9)
t—00 &

T.e. acuMIITOTUYECKN YCTOMYNBOE PEIIEHNE — YCTOWYUBOE PEIIeHue, JIjisi KOTOPOTrO MOYKHO
BBIOpATH TAaKyIo 0, 94TO Oy/eT BHIIOTHATHCH (16.9).
Pacemorpum BaxKHBII 9acTHBIN CIydail JUHEHHOW CUCTEMBI C TTIOCTOSTHHON MaTpHIIEH.

3. YCcTOMYNBOCTb HYJIEBOTO PEIIeHUsI CUCTEMbI JIMHEe-
HBIX JuddepeHITnaIbHbIX YPaBHEHUN C IMTOCTOSSHHBIMU

Ko3d dunuenramm
dz
— = Az, 16.10
o = Az (16.10)
e
Ty
= , aMarpuna A = “%j”ﬁ_l [IOCTOSIHHA.
z,, v
Byznem uckars perenne cucremsbr (16.10) B Buie

I = eMh, (16.11)

e A — 9mcio, a h — MOCTOSHHBIH BEKTOD.
[Moncrasnss (16.11) B (16.10), mosryunm cucreMy OJHOPOJHBIX YpPaBHEHUIT

|A—XE|h = 0. (16.12)
YT10o06bI OHA UMesIa HEeTPUBHAJIBLHOE PEIlleHue, HyKHO, YTOObI BBITIOJIHAIOCH
det||A — ME||h =0 (16.13)

— XapaKTePUCTUIECKOe ypaBHEHUE, TIPEJICTaBIISIONee cOO0i ypaBHEHNE CTEIIEHN M.

OGosnaunm 3a A; €ro pemienne, a 3a h— COOTBETCTBYIONIHUIT eMy COOCTBEHHBIN BEKTOP.
Ecnu matpuna A npuBojuTCs K IMArOHAJILHOMY BHJTY, 3TO IIPOMCXOJIUT, KOTJa BCE A; Pasjiuy-
HBI, TO CYIIIECTBYET CUCTEMa JIMHEHHO HE3aBUCHUMbBIX BEKTOPOB 71, 1 o0IIee peleHre CUCTEMBbI
uMeeT BU/I

Z= Zl heMit. (16.14)
J:

B cnyuae, korma cucteMa He MPUBOJIUTCA K JIUATNOHAJIBHOMY BHJLY, BOSHHKAIOT KOPJIAHOBbI
A9eiiKu, 1 00IIee perieHne CUCTEMbI UMEET BUJT

hgE

=) g;eM, (16.15)
—
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riae gj Tellepb ABJIAIOTCA IIOJIMHOMaMMU OT t, KOTOpPbI€ 3aBUCAT OT MaTPHIIbI A uor KpaTHOCTHU

A

J

IIpumep 11

Ty = ALy + Ty;

Ty = ATy.

Ob1miee perreHne TakKOW CUCTEMbI UMEET BH]L

L e 4| pSY’
06 +6216.

T=c

Brech ucxomHass Marpura A ObLIa KOPIAHOBOM KJIETKOM 2-I0 HOPSIIKa:

Al
A_O)\ *

YTBepxKaeHue 5

1. Hns acummrorndeckoil ycroitunBocru pemtenust & = 0 aunetinot cucremsl (16.10) meob-

XO04uMO 1 JOCTAaTOYHO, 4TOOBI BCE KOPHHU XapaKTEPUCTUYIECCKOI'O YpaBHEHUA UMEJIN OT-
pumaTeJbHble BEIIECTBEHHbIE YaCTH.

NN, <0, j=1,2..,m

Ecyin xors1 ObI OIUH KOPEHb MMEET I0JIOKUTEIbHYIO BEIIeCTBEHHYIO YacTh, TO PEIIeHNe
Z = 0 HEeyCTOWIHUBO.

Pemenune ¥ = 0 Oyzer ycTONYUBBIM, HO HE ACUMITOTUYECKH, €CJIA XapaKTEPUCTUIECKOe
YPaBHEHUE, He UMes KOPHeU C IIOJIOKUTeJbHOI BeleCTBEeHHOI 4acThio, UMeeT KOPHH,
BeIlleCTBEHHbIE YaCcTU KOTOPBIX PaBHbI HYJIIO, U €CJAU B 3TOM MOCJIEJIHEM CJAydae B 2KOp-
TaHOBOH (popMe MaTpuIilbl A KJI€TKH, COOTBETCTBYIOIINAE STUM KOPHSAM, UMEIOT TIePBbIii
IIOPAJIOK. *

[Ipumep cucrembl, rjie JuHEHAs YACTh HE PEIIAeT 33Ja9u 00 YCTONINBOCTH:

IIpumep 12

. 3.
Ty = —Ty + aTy;

L 3
Ty = x1 + ax;.

/
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