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I 

ilpo6neNB perynnpH38UHH C06CTBeHHYX 3HaqeHHA HrpaeT C~eCTB8HHYD 
pOXb npH pemeHHH a~aq M&TeM&THtleCKOA ~3HKH B&PHSUHOHHWMH MeTO~aMH 
C HCITOXb30BaHH8M HeopTOrOH&XbHHX Ha6opOB OOOpHHX ~KUMA. OTO CBR-
3aHO C TeN, qTO 3~aqa H& C06CTBeHHHe 3HaqeHHft, B03HHK~R npH pe
~qHH aapKaqHOHHOA npo6xeMH K axre6paHqecKOA, CT&HOBHTCH C pOCTOM 

tlHCX& onopHYX ~KUHA 6XH3KOA K CHHryXflPHOA. ilpH 3TOM ~aae xopomo 
onpe~eJieHHble C06CTBeHHble 3H&qeHHH HHliHeA qacTH CneKTpa H8qHH8JO'l' Te
pHTb ycToAqHsoCTb K norpemHOCTBM s~cxeHHR/I/. B ~HHoA pa6oTe 6y~eT 
onpe~exeH KX&CC peryXHPH3&TOpoB, IT03BOH~X pemHTb np06XeM,Y YCTOI\

tlHBOCTH. 

I. TeopHs B03Mfm8HHR. 06aop pesYXbT&TOB 

PaccMOTpHM o6o6~eHHyn a~qy Ha co6cTBeHHbl8 aHat~eHHfl 

Ax = .A Bx. (I) 

0THOCHT8HbHO A H B 6y~eM npe~noxar&Tb, tlTO 3?0 CHMM8TpHqHb18 B~e

CTBeHHble MB.TpHUbl p,3,8pHOCTH n x ~ H M&TpHUa B - DOXOlltHTeHbHO onpe
~exeHHM. HasecTHo 2 , qTo TaKM napa MB.Tp~ npHBO~TCH K ~aroHMb
HOMY BH,Jzy H8KOTOpol\ B9118CTB8HHOR M&TpHUeA X : 

A' = XTAX B' = XTBX (2) 

r~e A' H B' ~arOHaxbHbl, XT 0603H&tl&8T Tp8HCDOHHpOBaHHe M&TpHQbl. 
ilpH 3TOM BCe C06CTBeHHble 3HatleHHR n&pbl ( A,B· ) Onp~eX.RilTCft K&K 

oTHomeHHe cooTBeTCTByDIIHX ~aroHaxbHbiX sxeMeHTOB NaTpHQ A • H B • 
a CTOX6UH M&TpHUbl X RBXHDTCft C06CTBeHHbiNH B8KTOpaNH. 

3aHyYepyeM C06CTBeHHbl8 3H&tl8HH11 B nop~e B03p8CT&HHH: 
.i\1 ~ .A 2 ~ • • • ~ .il.n. O!tcTpeNMbHbiMH co6cTB8HHbiNH 3Hat~eHHHMH 

6y~eN Ha3biB&Tb rpynny nepBbiX k ( HXH nocxe~HX k ) C06CTB8HHbiX 3H&
qeHHP.. 

Co6cTBeHHble t~Hcxa w 6y~ew npe~cT&MHTb napoA qiiJCeJI (a, b] , 

npe~noxarM, trro ~Be n&pbl (a1,b1] H (a2,b2] OTBet~SilT o~OMY 
C06CTB8HHOM,Y 3H&tleHHil .i\ , eCXH a 1 /b1 = a 2/b2 = .A • Ha ~ByY8pHOA 
DXOCKOCTH npH T&KOM COITOCT&BX8HHH C06CTB8HHOe 3H&ti8HHe npe~CT&BXHeT
Cft npHNoA, npoxo~e~ t~epe3 H&tiMO KOOp~HaT. Onpe~eXHN Xop~OBYD 
MeTpHKy H& MHOllteCTBe C06CTB8HHbiX 3H&qeHHR: 

2 

ja1b2-a2b1 I 
X ( .i\1 ,.i\2)= ,X<(a, ,b1]' [a2,b2]l = {a~+bf {a~+bf • 

( 3) 

3Ta MeTpHKa - CHHYC yrxa M~ ~BYMfl npRMNMH, npe~CT&BXR~MH COOT-
B8TCTB8HHO co6CTBeHHH8 3H&tl8HHflA1= [a1,b1] H _A2=(a2,b2). 

BBe~eM H8KOTopHe tlHCX&. KaK 6y~eT BH~HO H3 ~MbHeAmero, OHH flB
X.RilTCH pasXHtlHbiMH xapaKTepHCTHKaMH ycToRt~HBOCTH s~atlH Ha co6cTBeHHble 

3H&tleHHH. 

[ T 2 T 2] 
1

/
2 

c
1 

(A,B)= (X
1

Ax1 l +(x1Bx1 l I II x1 H 
(4a) 

3,11,8Cb x
1

- i -A C06CTBeHHbiA BeKTOp, /1•11 -eBKJIH,li,OB& HOpM& B Rn. 

{ 
1/2 . } 

C(A,B)=infl(xTAx) 2+(xTBx) 2] : lxl=1. (46) 

{ ]1 /2 
C;;c.(A,B)=inftl<xTAx) 2+(xTBx) 2 : f xJ =1 , x EX}. (4B) 

B nocxe,D,HeA «PoPMY.Jie 1. -no,D,npocTpaHCTBO Rn , o6hltlHO H&TRHyToe H& 

rpynny nepsHK (HJIH nocxe~Hx) co6CTBeHHHK seKTopos. 
MN 6y~eM paccMaTpHB&Tb sos~eHHyiD sa,D,at~y c napon M&TpHu 

(A,B)=(A+H,B+F) H Be.JIHtlHHO~ B03~eHH.R £ = ( IHI 
2

+ IFII 
2

l 
11 ~ 

r,11,e H·l -HopMa M&TpH~iji. corxacosaHH&.R c esKXH,li,OBOR HOpMOR B Rn • 

Co6cTBeHHh!e s,a,eHHH napbl ( A.,B ) 6y,n,eM o6o3Hat~aTb ~i • 
B pa6oTe 3 ,!J,11t. CT¥.lapT noKasax, t~To HH,JJ;HBH,IJ.YaJibHa.R xapaKTepHc

THKa yCTO~BOCTH C00CTB8HKbl~ att~~~nY. (~~) :~~e~e~~e~ uy~~~RHTe.Jlb
KOCTb K B03,11,8ACTBWO B03~eHH.R B c~ae, KOr,D,a co6CTB8HH08 3H&tleHHe 

o6JI~aeT H30JIHpOa~KOA o6o6~eHHOA o6JiaCTb~ repmropHH& (no,D,po6Hee 
onpe,D,e.JleHHe cw.s131 ). ITpH 3TOM HMeeT MecTo cxe~~aH oueHKa: 

:t (~,).i) ~ £ 
Ci(A,B) + O(f:2) 

( 5) 

H H8.JlHHe~HaH nonpaBK8 Ma.Jl& no cpaBH8HH~ C nHHeAHO~ tl&CTb~. 
rxo6~b,&H xapaKT8pMCTMK~ Y.CTOI\tlHBOCTH C(A,B) 6bi.Jla BBe~eHa 

Kpay!l><>p~oM 4 • ITpH 3TOM asToP' 47 pacmHpHeT KXacc paccMaTpHBaeMHK 
3~aq, 3aM8HHH ycJIOBH8 noJIO~HTe.JlbHO~ onpe,D,e.Jl8HHOCTH MaTpHUbl B ycJIO-
BHeM CTporo« nO.JlO~HT8XbHOCTH B8.JlHtlHHbl C(A,B) • B pa6oTe nOK&3aHO, 

tlTO T&Ka.R 38Aatla H8KOTOpbiN noBOpOTOM M&TpHU 

A<f= A cos<f- B sinl.f 
B<f = A sin<f + B cos tf 

MOllt8T 6b1Tb npHBe,D,eHa K 3~tle ( }) C llO.JlOlltHT8.JlbHO onpe~eJieHHOA M&TpH

ueA B<f • TaKHe a~atlH aBTo/4 H&3blsaeT onpe,D,eneHHbiNH. 
HaKOH8ll, ,!J,11t.CTIIapT B pa6oTe/5/ p83BH.Jl reoMeTpMt18CKYD T8XHHKY, 

~ --·--~ 

Dtl...: ......... -;j ,;J.:rtrryT 
•s.-:;;n~Jx ~\ -~~·ll::~naalll 

6t1SJit:vTEHA 



OCHOB8HHYD Ha MHHHM8KCHO~ XapaKT8pH38UHH C?6CTB8HHNX 3HaqeHHA, KOTO
pan ll03BO~H~a YTOqHHTb OQ8HKy,nonyqeHHYJO B 4/. 

rpynnosan XapaKTepHCTHKa YCTOAQHBOCTH (4B) HCC~8AY8TCH B ~eAYD
~eu pas~~e, OHa T8KX8 C~8CTB8HHO HCllO~b3Y8T reoueTpHqecKYD TSXHHKY,K 
HanoxeHHD KoTopo~ MH ceAqac H nepexo~HM. 

2. reoMeTpHqecKan TeOpHH B03MVM8HHA 

fiyCTb (A,B) 

Onpe~eXKM yro~ e 
- CHMMeTpHqHSH napa,COOTB8TCTB~an 3~aqe (I). 

KaK rflyHKQHD OT BSKTOpa X ! 

9(x)=9(xTAx,xTBx)=arctg(xTAx/xTBx) • (6~ 

Co6CTB8HHHe yr~bl ei ' COOTB8TCTBYQ11He C06CTB8HHbiM B8KTOpaN xi ' 

MOlKHO ynop~OqKTb no B03p8CTaHKIO e
1 
~ e

2 
~ • .". :=:>en , H 3TO ynop.FI-

~O~BaHH8 B38HUHO O~H03HaqHO C ynop~O~B8HH8M C06CTB8HHNX 3HaqeHHA 

3~aqH (I), ll03TOMy C06CTB8HHJ:<e yrx~:< ei ~OnyCKQVT 8H8nOI'HqHOe MHHH
MaKCHOe onpe~e,~He. 

TeopeMa I ~ • fiycT& co6cTseHHHe yrXbl napy ( A,B ) yno~oqeHN 
TaR, qTo e1 ~e2 ~ •.. ~en. Tor,qa 

T T ei = min max e(x Ax,x Bx) 
dim(;t)=i xex (?a) 

BxJ=1 

ei min 9(xTAx,xTBx). f?tn 
max 

rfhn !;r~ -~-.:!.: ~ 
~".A 

HxJ=1 

PaccMOTpHM Tenep& soa~eHHYJO a~aqy. 

TeopeMa z1°1.IlycTb ( A,B 

nonoXHT8n&Ho onpe~eneHHan. llycT& 
- CHMMeTpHqH8fl napa H MaTp~a B -

E.= [ //H// 2+ IIFII 2]1/2 H t; < C(A,B) • 

Tor,qa napa (A,Bl=!A+H,B+Fl ~aroHanHaHp,yeua H ~onycxaeT MHHH-

.MaxcHyiO X8paKTepH38QMD C06CTB8HHNX yrnos. llpH 3TOM B8pHJ:< OQeHKH 

I ei - ei I ~ arcsin [ E /C (A, B) 1 (Sa) 

HXH 

Xt .i\i' ~1) ~ f/C(A,B). (86) 

fiyCTb ~ - no~pocTp8HC'l'BO, 06p830BaHHOe C06CTB8HHIIDIH BeKTOp8MH 

x 1 ,x2 , ..• ,xk, OHO flBXReTCR MHHHMH3Hp~ ~ C06CTB8HHOI'O 
yrxa ~ B cxe,eynqeu CMYcxe: 
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.. 

ek min 
dim(Xl=k 

max e(xTAx,xTBx) 
XE X 

= max 
XEX,. 
lxl=1 

6(XTAx,xTBx) . 

lxR =1 

TeopeMa 3. fiycT& ( A,B ) - CHMMeTpHqHaR napa H MaTpHlla B -

no~OXHT8XbHO onpe~e~eHHSR. fiyCTb B03M~8HHaR napa (A,B)=(A+H,B+F) 

~ai'OHaijH3HpyeMa H ~onyCKaeT MHHHMaKCHy~ XapaKTepH38U,K~ C06CTB8HHWX 

yr~OB H 

E.= [IH1
2

+ IFI 2 )1 12 <c,xk<A,B). 

Tor,qa 

ei ~ei+arcsin [e/c Xk(A,B)] npH i=1,2, ••• ,k. (9) 

AoKaaaTen&cTso. PaccMOTpHu uHoxecTBO 

VXJc={(xTAx,xTBx] : flxl =1, X E xk 1 ; 
Cp8BHHTe 3TO MHOX8CTBO C MHOXSCTBOM V , onpe~eneHHUM 

s sepxHe~ nonynnocKOCTH H nesee nyqa ek (pHc.I). llpH 

HHe OT Haqana KOO~HaT ~0 MHOX8CTB8 V~ p8BHHeTCH 

H~ cKaaaHHoro ~eAYeT, qTo sepHa qenoqxa HepaseHcTs: 

e, 

~ 

min max e(xT(A+Hlx xTIB+Flxi .C. 
dim(X)=k XEA 

lxl=1 

max 
XE X 
nxH=1 

e(xT(A+H)x , xT(B+F)x) ~ 

/f.;/. DHo ~eJKHT 
3TOM paCCTOH

C~(A,B). 

~max f e(xTAx+£
1 

, xTBx+ c.2 >: lxl/ =1, 
xex 

e2+ c2= .,2} < 
1 2 " -

~ ek + arcsin[e;c :(k (A,Bl] 

liT06Y ~OK83aTb HepaBeHCTBO (9) npH i <: k , ~OCTaTOqHQ 38MeTHTb, 

qTO Cxi (A,B) ~ C,xk (A, B) • ,noK83&T8RbCTBO 3aKO~eHO. 

ffaK ~eAYeT H3 TeopeMH 3, ecRH t. <: < C .'J(k (A, B) , To co6cT-

BeHHue 3HaqeHHR rpynnY nepBNX k C06CTB8HHNX BeKTOpOB He MOI'YT CHXbHO 

soapacTH npH nepexo~e K soa~eHHoA a~aqe. K coxaneHHIO,y~osHe xo

pomeA o6yCROBXeHHOCTH He rapaHTHpyeT YCTOAQHBOCTH B HanpasneHHH y6N

B8HHH. ·;tro s~o H3 cxe~ero npHMepa. 
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flpKMep. [JyCTb KMee'I'CH napa M8TpKl\: 

A=(:;) B = (: ;2) 1 

K B03Myll{eHHu napa: 

A = (; :~) B = (: ;L) 1 

r~e S - M8JII>If.t .napaMeTp. Co6CTBeHHYe 3H&tlElHHJI JI8I'KO Bl>ltlHCJI.RilTCJI H3 

xap&KTepHC~eCKOI'O MHOI'Ot~neHa H paBHH COOTB8TCTBeHHO ( 1, 1/0 

MR napl>l ( A,B ) H ( 0,2 ) MR B03~eHHoA napY. !JpH 3TOM 118.TPH1.18 

soaM)'ll{eHHJI HMee'l' nopuy nop~a o , a nepsoe co6cTBeHHoe anaqenHe 

HMee'!' X8p8K'1'epHC'l'HKY YCTORtniBOCTH c
1 

(A,B) = {2' ) ) fi . 
3ToT npHMep Har~~o noKaaHBaeT, H&CKOJibKo onacHo Bl>ltlHCJIRTb 

C06CTBeHHHe 3H8QeHKJt 3QA8QH 1 He 6y~H y&epeHHNM B yC'l'O~HBOC'l'H 81>1-

QHCJieHH~. 

3. f&eTOJU>I perYJUH>H38l\HH 

B npe,l\I>IA)'llleM DYffKTe 6Wio noKasaHo, QTO co6c'!'BeHHble snaqeHHR Te

pRDT YCTORQMBOCTb,, K8.K TOJibKO I'JI068JibHaJI X8p&KT8pHCTHK8. yCTORQHBOCTH 

C (A,B) CTaHOBHTCJI MeHbWe BM~HHI>I B03M)'ll{eHHlt, E. • &ro rtpHBO~'l' K 

He06XO~MOCTH OOCTP<}~"}H.FI peryJI!tpH3yw>lqHX IlpOUe.llYJ> pemeHHR ~R.n:Avw 

::On iJww oTMeqeHo s' ~~ , npH paspa6oTKe peryJI.RpH3YKJIIIHX 8JiropKTMOB cy

~qecTBeHHyn ponb HrpaeT anpHopMaJt HH4lopM&qK.R. B ASHHOA pa6oTe MY 6y~eM 

npe~no~&r8.Tb 1 QTO C06CTBeHMble 3H8.QeHH.R H8tlMbHOA tl8.CTH CII8KTpa XOpo

mo onpe~eJieHil, 3TO o:JHaqaeT,QTO BYnonHeHo ycnosHe c~k(A,Bl>> e MR 
HeKoToporo k • 

~It TOI'O t1T06Il onpe~eJIHTb, tlTO ae BJIH.ReT H8 yCTOAtlHBOCTb 3QA8.t1H, 

paccMoTpHM MHo•ec'l'so 

v~ = f [x'~'Ax,xTBx] : Wx N =1, X E ik J , 
r~e Xk - no~npocTp&HCTBO Rn,o6pa30B8.HHOe C06CTBeHHllMH BeKTOpaMH 

• xk,xk+1 , ••• ,xn. 0cHOBbiB8..RCb Ha 3TOM MHo•ecTse,Mll Mo•eM nony-

t~HTb OUeHKy,aHaJIOI'HQHytl OUeHKe (9) H3 TeopeYll 3: 

ei ~ 9i - arcsin(c/Cjk(A,B)] 

cnpaBeMHByD, OOKa ~k(A,B) ~ E , HO TepR~ CMbiCJI, K8.K TOJib-

KO C;tk (A,B) CTBHOBHTC.R MeHbme S • MJiollteCTBO V,fk B 3TOM CJIY-

qae HMeeT TOtlKH 1 6JIH3KO paCOOJIOllteHHile K H8t1Bny KOOp~HaT. 

0cHOBHa.R H~eH peryJI!tpH38UHH COCTOHT B TOM, tlT06N OTO~BHffYTb 

MHOllteCTBO Vxk OT H8.tlM8 KOOp~aT. ilpH 3TOM Heo6XO)\MM0 1 tlT06N I'JIO-

6 

:~ 

1 

68JibH8R X8.paKTepHCTHK8. YCTO~HBOCTH CTa.Jla 60JibWe BeJIHtlHHhl B03Myll{eHHlt 

~ H C06CTBeHHHe 3H8.tleHHlt sepXHeP. HeycTO~BO~ tl8CTH cneKTpa He OK8-

3biB8JIH C~eCTBeHHOI'O B~,HH.R H8. HHTepec~He H8C C06CTBeHHble 3H&tleHHR. 

rosop.R H& JI3YKe pa6oTbf 3 
1 06JI8.CTH repmropHH8 B03M~eHHOP. 3QA8QH ~JIJI 

HKlltKeR H sepxHeA qacTeA cneKTpa ~onlltHN 6~b paa~eneHH. 

Bs~eM KJiacc perynnpHaaTopos: 

AR=A+sotE I BR=B+s.BE 1 
(IQ) 

r~e ( OC ,.8 ) - BeKTOp pery.II.RpH3aqHH, T8.KOA 1t~TO o<
2

+.B
2

=1 H .8 ~0, 
a s - napa.MeTp peryJIRPK38.UHH. 

TeopeMa 4. ItfcTb ( o(.. , .B ) - seKTop pery nnpHaaHHH, TaKoA, QTO 

ek < e C o< , s > , r.~e ek - co!Sc'I'BeHHHA yroJI napbl ( A, B ) • Tor AS 

B8pHH HepaBeHCTB8. 

ei~ei(AR,BR)~ei + arcsin[s/Cl'k(A,Bl] (II) 

npM i~k I 

r~e 9i (AR,BR) - i -A co6CTBeHHH!% yroJI perynRpH30B8HHOA napN 

( ~'BR) H s -napaMeTp peryJI.RpH38.LTHH. 

JpK838.TeJibCTBO. ilpasoe HepaBeHCTBO B (II) cneAYeT H3 TeopeMbl 3. 
tfT06bl ~OK838Tb JleBOe HepaseHCTB0 1 38MeTHM, tlTO MHoaeCTBO V:rk J18lltHT 

npasee co6CTBeHHoro yrna 9, (pHc.2) H 9! < 9(o<,Bl. flo:lorna.y 

T T 
ei(AR,BR) = max min e(x ARx,x BRx)~ 

dim(Z)=n-i+1 xEX 
ftxR=1 

T T 
~ min_ 9(x ~x,x BRx)~ 

xEXi 
IX, =1 

T T 
~ min_ 9(x Ax,x Bx) = 9i 

XE X£ 
1 x#=1 

tlTO H Tpe60BBn0Cb ~OK8.38.Tb. 

flo~6Hpa!t HQMa81qHM o6p830M BeKTOp perynHp113&qHH ( ~ , B ) 

H napaMeTp s ·, MOlltHO ~06HTbC.R TOI'O 1 tlT06N nepBNe k C06CTBeHHbiX 

3H8tleHHA napll ( AR, BR ) 6WIH yCTO~HBN K B03Myll{eHH.RM B CMI>ICJie 

o~eHKH (5). Tor~a Ha~eHHNe pemeHH.R 6yAYT y~osneTsopRTb HepaseHcTBaM 

7 



e 1 - arcsin[e/Ci (A,B)) +O(c2) ~ e~ ~ 

~ e 1 + arcsin(s/Cxk(A,Bl] + arcsin[e;c1 (A,B)] + O(e2 ) (12) 

111 HenHHet!HaR nonpasKa uana no cpaBHeHHID c HHHet!Ho« qacTb~ a (12). 
Boaspa~qMcb K npHMepy npe~ero paa,~:~e;ra, noKa.JteM,KaK peryJUlpH

aa•rop TI03BOJIHeT H368EKTbCH OT HeJ!teHaTSJibHO!-t HSJCTOf;\QKBOCTH, BBe,l\eM 

,!1,.11.11 3TOro peryJIRpK38TOp C ( « ,8 ) = ( 2/VS , 1/ifS ) Ill s = '{5' /2 , 
Tor.r~a 

A = 
R 

B03~eHHaR peryJI.IIpK30BaHH8R 

( 

1+0 0 ) 

& 0/ (1+b) 

napa KMeeT BK,ll 

B = R C:'" 
ITepsoe co6cTseHHoe aHaqeHHe napu ( AR , BR ) paBHO 

4, 3aKJIIO\lSHIIIS 

,.,,: .•. ) 
1-3/2 0 +0(~2 ), 

Ha11160HbWMV. MHTepec npe,I~cT&BJl.lleT MCnOHb30BaHKe perynRpM3~X 

npoue~p Ha npaKTMKe, Bw6op KOHKpeTHOrO aJirOpHTM8 pemeHM.II 38,1\&QM H8 

C06CTB9HHNe 3H84eHM.II BO MHOrOM onp~en.lleT X8p8KTepMCTMKM peryHRpH38-
TOpa, 

HaM6o~ee ycTO~QMBNM aJirOpHTMOM .IIBH.IIeTCH M~TO,ll o6p8THOtl MTep~HK, 

;~t: H CJJ,Y4.tlt: CJ'IJibliUIHli!JUJII.!.\t::lililltA l:l'IC'I't::M 011 ,ll,lit::'l' AO!JOWKt:: OU.t::liltK COUC'l'

B€HHNX 3H84eHM~, XOTR K84~CTBO BeKTOpa pemeHM.II B OTCJTCTBHS peryJI.IIpH-

38TOpa MO~eT 38MSTHO na,I\8Tb, JpK MCnCJib30BaHMM MeTO,I\8 o6paTHO~ MTe

paL!HM r:e.:Jecoo6paaHo Bhl6HpaTb aHaQeHMe napaMeTpa perynHpHaal.\HH, cpas

HHMoe TIO BeHHQHHe C OWH6KaMH OKpyrneHH.II HJIH, COOTBeTCTBeHHO, C no

rpemHOCTbiO BH4HC'l8HH.II 3HeMeHTOB M8TpHlT, SCJIH 3HeMeHTN He MoryT 6UTb 

TIOCQHTSHN C MamHHHOt! TO~OCTb~. 

CJie,I~JeT OCTeperaTbCR HCTIO~b30B~H.II anropH~~B npHBe,I~eHHR o6o6-
~eHHOtl 38,1\SQH K CTaH,ll&pTHOMy BH,IIY/2 , B pa6oTe TIOK83BHO, QTO ~e 
XOpomo o6yCHOBJI9HHHe 38,1\SQH ( E < < C (A,B) ) TepRIOT YCTOR;mfBOCTb npH 

MCnOHb30B8HMH nO,II06HNX M9TO,I\OB, KaK TOHbKO M&TpKQa B CTaHOBHTCR 

6JIH3KOtl K CKHryJI.IIpHOtl, 0TMeTHM 1 QTO 3H8QeHHe C(A,B) MO~eT 6UTb 60Hb

WHM, ,lla.Jte ecnH a BNpo~eHa. B 3TOM cnyqae no.IIBH.IIIOTCR co6cTBeHHue 
QHCJI8,HM~~e 6eCKOHeqHUe 3H8QeHH.II. 

npH HCnOJib30B8HHH perynRpH3~ anrOpMTMOB B B8pH~OHHNX 38,1\8-

qax M8TeM8TK4eCKOtl ~3HKK TIOJie3HUM ~KTOM RBH.II9TCR COXpaHeHKe CBOt!CT
B8 oueHKH 6uT& or:eHKoJ:l: csepxy. 3-ro oqesH,I\Hoe Me,I\CTBKe Teo pew 4. 

PeryJI.IIpH3~e anropHTMU KCnOHb30B8nHCb B npaKTK4eCW~X pacqeT8X 
3HeprH~ CB.II3H KBaHTOBO-MeXaHHQeCKOt! 38,li8QH TpeX Ten BapKaDHOHHNMK 

8 

,. 

M9TO,li8MH/B/, 3-ro TI03BOJIHJIO npO,IIBHHJTb MO~OCTb BH4HC.JieHK~ C 400 onop

HUX ~YHKQMA .r~o nop.II,I~Ka I500 onopHNX ~KUK~ H nonyqHTb npeqKaMOHHNe 

peaynbTaTu s a~aqax MeaoKaTanHaa. PacqeTu npoHaBO,IIMJIHCb Ha 3B~ 
EC-IOGI. 

B 3aKJIJ04eHKe asTop xo4eT no6;raro,~:~apHTb ~.B.ITyaHHHHa 111 n.r.AKHWHHa 
sa noneaHUe o6c~eHH.11 pa6oTN. 

PMc.I 

PMc.2 

9 



.llHTepaTypa 

T Bhatia A.K., Drachman R.J. Variational calculations of muonic

molecule energy levelsrPhys.Rev.A,1984,v.30,No5,p.2138-2140. 

2. ITapHeTT E. CwMMcTpK~Hafl npo6neMa co6cTseHHHX aHa~eHK~. qHcneH-

H~e MeTo~. M., ~p, 1983. 
3. Stewart G.W. Gershgorin theory for the Generalized Eigenvalue 

Problem Ax=ABx.-Math. Comp.,1975,v.29,No.130,p.600-606. 

4. Crawford C.R. A stable generalized eigenvalue problem.- SIAM J. on 

Numer. Anal.,1976,v.13, No.6, p.854-86o. 

Stewart G.W. Perturbation bounds for the definite generalized 

eigenvalue problem.-Lin. Alg. and Its Appl.1979,v.23,p.69-85. 

6. THxoHOB A.H., ApceHKH B. H. MeTo,ltbl pemeHM HeKoppeKTHHX a~a~. 

M., HayKa, 1979. 
7. Fix G., Heiberger R. An algorithm for the illconditioned generalized 

eigenvalue problem. -SIAM J. on Numer. Anal., 1972, v. 9 , 

No. 1, p. 78-88 • 

8. BKHHUKKtl C.Vf.' r~opo6oB B.H.' rJya~HH H.B. BapKal\HOHHbiA pac~eT 
ypOBHe~ 3HeprKH jL -Me30MOJieKyn H30TOnOB BO,IJ,OpO,J\a.-JK::Jl'~, l<Jtlb, 

T.9I, s~n.9, c.70[-7I4. 

PyKOnHCb nocTynHJia B H3,11,aTeJibCKKA OT,II,eJI 
18 MaR 1987 ro,11,a. 

10 

II' 

Kopo6oB B.H. 
PerynnpH3~H 3KCTpeManhHblX co6cTBeHHbiX 
3HaqeHHH AnH CHMMeTp~HOH o6o6~eHHOH 
3a,n;aqH 

Pll-87-351 

llpHBOAHTCH aHanH3 TeOpHH B03My~eHHH AnH o6o6~eHHOH 3a
AaqH Ha C06CTBeHHWe 3HaqeHHH. llpeAnararoTCH MeTOAW perynn
PH3U~HH xopomo onpeAeneHHbiX 3KCTpeManhnwx co6CTBenuwx 
3HaqenHH B cnyqae, KorAa CaMa 3aAaqa noqTH CHHrynnpua. 
llpHBOAHTCH npHMep HCUOnh30BaHHH perynnpH3a~H B BapH~
OHHbiX 3aAaqax MaTeMaTHqecKOH ~H3HKH. 

Pa6oTa Bwnonneua B fla6opaTopHH BWqHcnnTenhHOH TexHHKH 
H aBToMaTH3~HH OHHH. 

fipenpHHT 06oe,II,HHeHHOrO HHCTHT)'Ta H,ll,epHbiX HCCJie,II,OB8HHH. ,[(y6ua 1987 

llepeBOA O.C.BHnorpaAOBOH 

Korobov V.I. 
Regularization of Extreme Eigenvalues 
for Symmetry Generalized Problem 

Pll-87-351 

Perturbation theory analysis for generalized eigenva
lue problem is performed. Regularization methods for well 
defined extreme eigenvalues are proposed for the case 
when the whole problem is nearly singular. An example of 
regularization usage in variational problems of mathemati 
cal physics is presented. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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