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Baeneuue 

HaaecTuo, qTo aanaqa o pacceHHHH Meaouoa ua ~HKCHpoaaHHOM ueuTpe a nayxqacTaq­
/1/ 

HOM UpHOUHlK9HHH a ycnoaHH YHHTapHOCTH OUHCblaaeTCH ypaaH9HHSIMH 4y-noy , KOTOpbl9 

HMeiOT aan: 

hI (.w ) • 
j.l 

+ 
lm h1 (w') 

f.( + A 111m hi (w') )dw'· (1) 
w f1 cu- -=Ct) w'+:w 

l/l
1

(W) 

3nec& h (w ) •· e t . Sin ll, (w) , w - 3Heprusr Meaoua H u ( q 
2

) ~yp&e-o6-
l 2+.12( 2) 

paa cpyHKUBH HCTO~HBKA', q A
11

-MaTpuua nepexpeCTHOl! CBMM9TpHH, YpaaH9HBH ( 1) MOlK-

HO paCCMaTpHaaTb KaK CTaTaqecKHll npenen CTpOro llOK83aHHblX AHCnepCHOHHbiX COOTHOill9HHll 

AUH f1-•N 
/4/ 

/3/ 
pacceHHBH , YpaaHeHHH nnsr napnuan&Hb!X aonu c paanuqahiMH pacmen-

UHIOTCH H OTUBqSIOTCSI Apyr OT Apyra aHAOM MaTpBUbl nepeKp9CTHOl! CHMM9TpHH A 
lj 

11 qacnaMB '\ , f • K ypaaHeHHHM Tuna ( I) npuaonHTCH TaKJKe aanaqa o 11_, pac-

/5/ 
cesrHHH • CqJOpMynHpyeM o6mHe anSI acex 3THX npHMepoa csol!cTsa ,PyuxuHl! h1 (w ) H MaT-

pau A 
1!' 

nocTaHOBKa aanaqa 

nepeqacnliM cnepaa OCHOaHbl9 CaOl!CTaa M8TpHUbl nepeKpeCTHOl! CHMM9TpHH A11 
161 

xoTop&te cneny!OT aa ee onpeneneHHSI 

a) 
2 

A •· E 

6) !. A11 = 1 , 
I 

HUH A •y E E -el!HHHqHSSI MaTpHua) 0 

a) !. cl '\, a c I • rne qacna cl cyTb p83MepHOCTH npencTaaneHHSI co 3HaqKoM 

, Ycnoausr a)-a) noaaonsr!OT CTpoHTb MaTpHUbl nepexpecTHOl! CHMMeTpHH, Tax, a cny-

qae nayxpSIABOll MaTpHUbi0 COOTa9TCTayiOIU9l! CUOlK9HHIO MOM9HTOa 

K ab!p8lK9HIIIO 

A •· ---
H + 1 

3 

(

-1, 2 e +:2) 

u + t} 

0 1/2, OHH npHaOASIT 

(2) 



Ha ycnoanu a) cnenyeT, 'ITO co6cTseanwe aaaqeanu MaTpnnhi A paBHhi + I. Ycnoane 

6) 03HaqaeT, 'ITO S -MaTpnna 6e3 B3aHMoneftCTBHH ynoaneTBOpHeT Tpe6oBaHniD nepe-

xpecTaol! cnMMeTpnn. Ha aero TaKlKe annao, 'ITO MaTpnna nepexpecTHOl! CHMMeTpnn A 

BCerna HMeeT XOTH Obi onao COOCTBeHHOe 3HB'IeHne +1, KOTOpOMy COOTBeTCTByeT COOCTBeH­

Hhll! BeKTOp CO BCeMH KOMilOHeHTaMH, paBHhiMH 1, nyCTb BOOOIIle 1/J 0 oyneT TaKHM, 'ITO 

A!/Jn m (-1)
0 

1/Jn • (8) 

AaannTH'Iecxne caol!cTBa h 1 (cu) yno6ael! .PopMynnpoaaT& Ha H3hiKe MaTpn'IHhiX sneMeHTOB 

S -MaTpHJlbi - tflyHK)lHl! 

cnenyiDIIlHM TpeooBaHHHM: 

S I (cu) • ByneM HCKaTb tflyHK)lHH S1 (cu ) , ynoaneTBOpHIDIIlne 

1) S1 (cu) -MepOMOptfJHbi9 aaanHTH'IeCKHe tflyHK)lHH B KOMnneKCHOl! nnocKOCTH W 

c paapeaaMH (-"'", -·1) ~ [+1, +:"'). 

2) S~(cu)•S 1 (cu*). 

8) IS 1 (cu) 1
2 
•·1 npn cu > 1, lim S 1 (cu +:if) c .Pnan'tecxau aMnnuTyna n 

y(cu +10) 2 -1 >10. 
( .. 0 

4) S (-cu) = A
11 

S
1 

(cu). 
I /7/ 

Ha ycnoana yHnTapaocTn 3) cnenyeT , 'ITO TO'IKa aeTaneanu +1 nMeeT Kopaeaoa xapax-

Tep ( ~) , TOrna H3 ycnoaHH nepeKpeCTHOft CnMMeTpHH 4) a&ITeKaeT, 'ITO TO'IKa 
--- 18/ 

aeTsneanu -I TaKlKe nMeeT xopaeaoa xapaKTep V"' +: 1 • B pa6oTe 6hmo 

noxaaaao, 'ITO ycnoanu 1)-4) npnaonuT K TOMy, 'ITO PuMaaoaa noaepxaocT& .Pyaxnna S
1 

{cu) 

6ecxoae'taonncTaa. 3To yTaeplKneane cnpaa:ennnao nnu aeTpnanan&HbiX MaTpHll (A ,f, E ) 

/B,8-10/ 
nepexpecTaol! CHMMeTpnn. Pun peiiiaeMbiX Monenea cnylKnT xopoiiiel! nnniDCTpannel! 

ero npaann&HocTn. Ilna peannaannn SToro .PaKTa nponaaeneM KoatflopMHoe npeo6paaoaaune 

BCel! pHMaHoaol! noaepxHOCTn "' Ha nnOCKOCTb W 

w = _1_ arcSin cu. 

" 

C llOMOIIIbiD tflyHKilHH 

<Pnan'lecxnl! nucT nepel!neT B nonocy -~ ::; Rew < +: ~ , paapea cu > +· 1 nao6paanT-
ca nnanel! Rew = ~ 1 Ha KOTOpOl! 

w +: w* •· 1 • (6) 

Ycnoane ( 2) oaaaqaeT, 'ITO S1 (,.) -nel!cTBHTen&Hhie tflyaxnnn aa nnunn lm w • 0 

nnoCKOCTH w • nosToMy S1 ( w) nmeM a anne: 

Nt ur 
S (w) •· n W-•an 

I n•t hw - (t-J'') 
b 

nnn 

(I) 
Nl w -·an 

s (w) "'n -~(1- ) 
I n•l W -. n 

4 

(I) 
, w -(2- a'·) 

·' ci, ' 
w +:{1-a

0
) 

(I) 

W + (1-•a n ) 

w +:(1 -am) 
b 

(I)* (I) 
a •·a 

n n (B) 

~ ·:t 

' 

~r 

r 
~ 

.L..,___ 

Taxon cnennan&Hhil! Bhl6op anna .Pyuxnnll S1 ( w) yno6eH • 8 CaMOM nene, na a) -B) 
2 

Bnnao, 'ITO MHOlK9CTBO WI , COCTOHIIlee H3 KBanpaToa 3HB'IeHnll Hynel! 3HaMeHaTenel! 

s1 < w > , He 3aaHCHT OT HOMepa • no9TOMY ace aaaMeHaTenn tflyuxnnl! S 1 ( w) 

a ( 6) BhipalKaiDTCH qepea onuy 'leTHyiD tflyHKUHID </> ( W). 

cp (w) • </> (-w). 

(7) 

KpoMe Toro, .Pyaxnnn S1 (w) B anne (B) ynoaneTaopBIDT ycnoaniD yHnTapaocTn 3). Ilnu 

Toro, 'IT06bi S1 ( w) ynoaneTaopann ycnoaniD nepexpecTaol! cnMMeTpnn 4) ueo6xonnMo n 

nocTa'I'O'IHO, 'ITOObl 'IHCnnTenn tflyHK)lHl! S1 ( w) HMenn ann: 

N 

S1 (w)•I 
n•t 

w" (1/Jn >t C.• (8) 

rne N -o6mee nna acex S t ' a c. -nel!cTBHTen&Hhie 'tacna. Torna na ypaa-

HeHnl! (B), (8) D ycnoang yHHTapHOCTH 3) CnenyeT, 'ITO 

N N n 

c.)[ I (1-w) (1/1
0 

)
1 

c 
n=l 

( 9) 
</>(w) .:q, (1-w) =· [I w 

n•·l 

), ( 1/J n ) I 

HeaaaHCHMO OT HHneKCa 

HaxonHTb tflyHK)lHH S I ( W) 

o PaCCMaTpHBaH ypaBHeHHH (7) H (9) COaMeCTHO, MOlKHO 

a anne (B). 

t{acTHbte npnMepbi 

Ilna MaTpnJlbl ( 2) tflyHKUHH S1 ( W) HMeiDT BHn 

( .. ~ ( ., - ". 1) ( 10) .. ~··l . ' ) S(w) = 

1 

g(w) 

rne 

w + {3(w) -·Y.+ (-tNY,-(~-n )) • 
g{w) = n b( w) 

n•t W + {3 ( W) -· Y, -{-1,"" [Y>-(~-n)) • 

3nec& {J{w) -npouaaon&aau MepoMoptflaaa .PYHKUHH, yaoaneTBOpBIDIUaH ycnoBHHM 

5 



fJ*(w) --fJ(w ··), fJ(w) ----fJ( -w); fJ (w) a f3 (w + 1), 

a b(w) - ¢yaKUJHI EnHnn:e co cneuaanbHhJM pacnono)KeaHeM oco6eaaocTell, KoTOpoe BhiTe-
/6/ 

K89T H3 2) H 3) , 

Ma':'paua nepeKpecTaoll CHMMeTpHH A lUIS pacceSIHBH 'laCTIIIlhi c MOMeHTOM 1 sa ac-

TO'IHHKe C MOM8HTOM 1 HM88T BH/1: 

( 

1/3 -1 5/3) 
A • -1/3 * 5/6 

1/3 * 1/6 

CoOTBeTCTBY!OillHit CTOn6eu <!JyHJtilBit S. (w) 3aUBChiBaeTCSI Tax,: 

S(w) a-

w +:fJ(w) -5/2 

w +:f3(w) +:3/2 

w +;B(w) +'* 

w +:fJ(w) --3/2 

w +:fJ(w) +'* 

w + /3(w)- 3/2 

, w+fJ(w) -5/2 ., ____ _ 
w+fj(w) +:3/2 

( 11) 

b(w) • 
( 12) 

3Aecb fJ (w) a b(w) BM9IOT CBOitCTBa, OUBC8l1Hb18 B <!JopMyne '( 10), YpaBH8HBH (4)-(9) 

U03BOJIH IOT no MSTpBIIe nepexpeCTHOit CHMMeTpHH A, 06JI&J18I011l8it CBOitCTB&MH a)-B) Ha-

XOJ1BTh <!JyHKIIHH S1 ( W) • 0HH 3BBBCBT OT OJ1HOit npoH3B01lhHOII MepoMO~HOit <!JyHKIIBB 

f3 '•(w) B <!JyHKUHB b(w) o <l>yHKUHH b( w) OUBCbiB88T B3B8CTHblit UpoH3BOJI pemeBBSI 
Ill! 

llHCnepCHOHHhiX COOTHOill8HHit ( 1), KOTOpblll 6bin YCT&HOBJI8H B pa6oTe , !1poB3BOJI, CBB-

3&HHhiit c ¢YHKI!Beit f3 ( w) , HMeeT cosepmeaao npyryro cTpyKTypy, BnepBhie oa 6bln yc-
/8/ 

Taaosnea B , Pacnono)Keaue nomocos S(w) !11IH ¢opMyn ( 10) onpeAenBeTcB OllHHM 

yp&BH9HB9M 

w+fJi.w)•O. 

Jla)Ke s npocTeitmeM cny'lae ( fJ (w) a- A Sin 2~r w ) 'IHcno ayneit SToro ypaBHeHHll 

6ecKoae-qao
1121

, 0!1H&Ko ax nono)KeHHH saBBCBT nHmb oT 0!1Horo napaMeTpa A. 11poH3BOn 

B Bbi6ope fJ( w) B b(w) nossonBeT o6ecne'IHTb noporosoe noseAeHHe S1 ( w ). 

ABTOp 6naroaapea Jl,B, lliapKOBY B A,B, E¢peMOBY 38 HHTepec K pa6oTe B UQJI83Hble 

nacKyccau, 
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