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npallCTBBneaBe 0 $OROHBX H HyKnOH-Ij>OHOHHOM B3BHMOlla licTBHII B lUlepnyto lj>B3HKY 

6blno sseaeao B pa60Tax
11

•
21 

no o6o6meaaol! MOllenu smpa. B 9THX >Ke pdf50Tax ¢opMy

nBposanoch DpB0n&>K9HBe CHnhHOJ! CBH3B llnH
1

yqeTa B38BMOllel!CTBHH HyKnOHOB C lj>OHOHBMH, 

:''h-o npB6nu>KeHBe c ycnexoM acnonhaoaanoch np11 paccMOTpeaua Hllep, nonyqaawax Haaaa

HHe ae¢opMapoaaHablx, Ho ana AAep nepexollRol! o6naCTH ero oxaaanoch HellOCTaToqao, 

Oaaaxo apyrax MeTOllOB He 6bino. 11aTepec K aaaaqe aoapoaanca nocne noaaneHH H pa-

60T/:s,4/, B KOTOpbiX HBMeTHliHCh HOBble DyTH pemeHHR npo6neMbl, OTH!Ollh He CBH3BHHble 

c o6biqaol! TeopBel! B03MymeHal!, 

B aacToHmel! pa60Te TaK>Ke npeanpaHstTa nonhiTKa yqHThiBaTh nyxnoH-¢oaoHHOe saaaMo

ael!cTaae, He ODBpBHCh Ha Teopato B03Mymeaal!. 8 Hell paCCMBTPBBBeTCst MOllellbHBst 38,!laqa, 

B KOTopol! uaonBpoaaHabll! HyxnoHHbll! ypoaeHh caaaaH c KaaapynonbHbiM ¢oaoaoM. CsH3h 

3 TB OfiHChlBB9TCH raMBn&TOHHBROM: 

H • H + H 
0 I 

+ 
3aecb h 2 P. , b 2 P. - onepaTophi po>KaeaaH a yH&'ITO>Keaast xaaapynonhaoro lj>oHoHa, 

+ a 
Jm 

a 1 m Hyxnoaa. 

B llBllhHel!meM cqaTaeM, 'ITO E j e 0 
+ + 

a J m rtRllleM b 11 , b p. , a m , a 

h {<) = 1 B llnH KpaTKOCTH BM9CTO 
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OrpaHH'IHMClil onao<jlepMBOHRhlMH cocTOBHHHMH . Toraa c noMOlllbJO onepaTopon 

r.IO)f(HO UOCTpOHTb B91tTOpbl: 

+ I o; i > 

Ic 11
m a+ b+ ,.ll;j >,. [a+b+] 

J m-1' 2p m -pI' I J 
1 

J n m .. 
I C Jn- lm-pn21' n 

Jm-p- ... -p2 
C 1 n X 

J m-pn - .. . -I' I 21'1 

x a+ b+ .. b+.,[ [a +b+ I 
Jl m-p.- • .. -1'11'1 ~'n 

3neCb 9CT9CTBeHHhlM o!Spa30M B03llHKJlH K09¢qJHUH9HTbl 

b +l "I n ;j · · · i > · 
I I n 

11 · · · 1 n Jnm 11 m -~In- ··· -P- 2 c E C c 
I' I · · · I' n J n- I m- I' n 2 ~' n · · · J m -p. n - • • • -I' 1 2 1' 1 

BseneM TBK)f(e CRMMeTpaaosaaable Jtos<jlqlauaeaTw: 

-= Jl , . · J n 

cl'l ... l'n n' 
I 

p (I' k ) 

J 1 •. . J n 

C p (p. I ... I' n) ' 

rae CyMMHp0BaHH9 Up0113B9UQRO DO BC9M nepeCTBHOBKBM HHU9KCOB p. k • Toraa 

ana 

I n; l 1 • j > = I C 11 · · · ln 

n p.l . . · l'n fJ I • .. p. n 

- J 
l n;j .. . J>z I c1 

I n /JI ..• p. n p. I 

.. Jn 

.. p. n 

a+ b+ 
m-p.- ... -p.lp.l 

a+ b + 
m- p. n- · · ·- p. I p.l 

b+ 
p.n 

b+ 
P.. 

+ a • b. 
I' 

( 1.1} 

(1.2} 

nony'lllM pS.U COOTBOW911RA Jlns 9 TBX B91tTOp0Bo llnll 9 TOrO BOCUOnh3yeMCH CBOliCTBAMB 

opToroaanbROCTB xos<jlqlauaesTOB Kne6ma-fopaaaa
151

, sa KOTOpbiX cneayeT: 

I C J I • · • J n 
J; ... J n 

••• 13 c = 13 ' \ 1.8) 
p.l · · · /Jn p.l ... p. n J I J I J I 

P.1 • · · fl n 

I C J I ... J n C J I' ... Jn ' ~ 13 ' • • • 13 ' ( 1.4) 
P.1 • • · P. n P. I · • · P. n P.1 fJ I P. n P. n 

\ . . . Jn 

C llOMOIILbiO ( 1.1) B (1.8) DOIIY'I49M: 
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+ 
8 

m-p.n 
Jl ( 1.5) 

H11H, 6narOll8pSI CHMMeTpHH n e aoll 'l8CTH paBeHCTBa \ 1.5 ) OTHOCHTellbHO nepeCT8HOBOK HB-

JleKCOB f1 k 

Jl 

c?t · · · 1 
1 r 

fit· · · fl: n; j t · · · J n > · ( !,6) 

ilOJlCTBBHM (1,6) B (1,2) 

In; J
1 

"=j' •• • J ~ .. . j > = y ct I n ; j; J ~ > n 
fit ' · · fl n fll . . . fl n ( 1.7) 

H BBe)leM o6o3IUI'leaae J; • • J 

fit . • . fin 
BBHllY coxpaaeaa>J MOMeBTa 

( 1.8) 

( 1,9) 

ilOJlCT8BHB ( 1,8) B ( 1, 7) H Y'lTSI ( 1,9), nony'lliM 

n; j 1 .j n -IJ > = ~ ( 1.10) 
J .. . J 

I n - 1 

11a :noro pas eacTaa cneJlyeT, 'iTO 'lHCno nanel!ao neaaaacHMbiX aexTopoa c 38Jl8BBbi-

MH H J p8BBO 'lHCny naael!HO He38BHC H M biX CTpOK M8TpHilbl WJ; '' ' J J 
J • • • J n-t J 

I 
( ecna CTpOKH H CT061lbl B Bel! H)'MepOB8Tb H860p8MH HBJleKCOB j ... j 

1 n- 1 

n-t 
), 'iTo nane-

K O He COBD81l8eT C DDnHbiM 'lBCnOM BeKTOpOB 9 TOro THD8 , 

ilone3HO T8K>Ke Bbl'lliCnHTb CK8 n>Jpaoe DpOH3Be)leBHe : 

( 1.11) 

Torn a c noMOllib iO (1,10) a (1.11) nony'laeM: 

J 'I ... J' J 
W n -1 

J " • • . J 
I n- 1 

( 1,12) 

Jl .. . J 
::JTol! CBOliCTBO KOa <!>q>HUHeHTOB W J, . . . J ~ 

I 
pa6oTy C WIMH, 
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Bocn on&3yeMC!I eme paneRCTBOM: 

x+ l n;j
1 

••. j 
1

J >=I n+1;j j
1 
.. . j J >. n - n- ! 

npHM8HIIB ero K ( 1.10), nony'IHM : 

'1 ... J J 
l n+l;jj .. . j J > = I W, ."- 1 ln+1;jj ' ... j' J >. 

1 n-1 1 .. ••• J J
1 
... Jn-l J 1 n -1 

1 n -1 

Tenepb, yMHOlKHB (1.14) cxan!lpao aa I n+1; j" . .. j" J > , 6y.tleM IIMeT&: 
1 n 

W JJ 1 ... J n -1J 

J ~ ... . . J, 1 

I '1 ... ' ' W n- 1 

~ ~ ••• J , J ~ •• . J , J 
n- 1 n -1 

J J .. 1 .•• J:- 1 J 

w, " ... , -- J 
1 

( l.l:i) 

(1.14) 

l1.15) 

3TIIX C OOTHOllie HHA UOC T8TO'IH6 Jlll!l Toro, 'IT06b1 rrpiiCTYlliiTb K BbiBO.tlY ypaBHeHR2 

UBHJKeHIISI, noc TpOIIM BeKTOp C 38Jl8HHbiM MOMe HTOM • OrpaHII'IHMCH Ton& xo MOMeRTa-

Mil J=j.j±1,j±2, xoTR 3TO 11 He &MeeT npaHnllnllan&Horo aRa'leHII!I. Torus 

'1 ... J f 
I J > = ~ d n- l n;j ... j J > . 

n , I J, l n 1 n -1 

i1Cll0llb3YH (1.13) II (J.i1), 8 TBKJKe BellieCTB8HHOCTb K03<P<!>HUII8HTOB dJ1 . .. Jn-1
1 

n I 

nony 'IIIM: 

< JIH I J > = I 
n , l'.l.IJ~ l 

n. n ' w 1,1 ' · ·, 
1 

n - 1 
1 d 1 

1 
J ... ) J 

1 n - 1 

+ 2y I 
n,!,kl.!,~l 

,· ' 
(n+1)•w 1

" ''n J 

''· •• • J 
1 n -I 

d
J 1". J J 
n n- 1 

'n-/dJ; .. . <- 11 + 

d J; '' 'J 'n J 

n + 1 

(1.16) 

Ho &3-38 cooTuorneHII!I ( 1.10) He ace aeKTOpbi I n ; j 
1 

• •• j n _ 
1 

J > , a 3HB'l!IT a 

'1 .. . J J 
He BCe K031jl<jJHUIIeHTb1 d n n- 1 lliiHeliRO H838BHCIIMbl H U03TOMY B8pbllpOB8Tb 

( 1.16) no K03<\XPIIUIIeHT8M d 
'1 ... J J 
n n- 1 MOJKHO Ullllib C y'leTOM ycnOBIIll IIX CBSI3H, 

Ca 93b 3TB naeTCSI cooTaoweuaeM: 

J 1 . .. J J 
d n -1 I 

,· ... J 
1 n- 1 

J .. . ) J 
W '1 n- I d 

J ... J J 
1 n -1 

' n- 1 

(1.17) 

KOTopoe cneuyeT 113 (1.10) • 

3TO 03H8'!8eT, 'ITO 'IHCllO lliiHel!HO lle38BHCIIMbiX K03<P<!>IIUH8HTOB d 
J 1 .. . J J 
n n -1 pBBHO 

J I . .. J J 
'IIICny nauel!HO H838BHCHMbiX CTpOK MBTpBUbl W , ,"-I 

J 1' · · J n- 1 1 
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YpasHeHue (1.17) Mo>KeT 5b1Tb pemeHo s o6meM sane: 

J l · · · J n -11 

dn 

( CyMMuposallBe orpaHB'leHo Ha5opaMu BHJleKcos 

W
jl .... Jn -t 1 

H938BBCBMblMB CTpOKBM M8TpBUbl J; .. , J: - l J 

HenOCp9JlCTB9HHOll nOJlCT8HOSK9 (J.18) S (1.17) B 

C J 1IHR9JIRO R938SBCBMbl. 
n I J k 

( 1.18) 

I j k I , coOTaeTCTBYIOIIlHMll 1UIReAHo 

). B aToM nerKo y5enu TbCR npu 

ucnollh30BaRIH ( 1.12). Koa<!xl>uuueRTbl 

noJlCTBSJiliR (1.18) B (1. 16 ) U UCnOitb3YR ( J.1:l) H (1.15), nOJiy'lRM 

< JI HIJ >: I n·n' 
n , I J kl.IJ~ I 

B hl 'lU CURM B HOPMY 

J 

< J I J > I n t C n 1 
n. I 1 k I . I 1 ~ I 1 

k 

Y'le T seKTopoa c 3an aHnbtMH H 

J 

c I , 
n J k 

, RO c pa31IR'lHbiMB Ha6opaM u I j k I Cali-

38H C OTbiCKSHHeM llODOnUHTe nbHblX KB8HTOBblX 'iBCen, X8p8KTe p B3YIOlllHX MHO["O$oHOHHb19 

COCTORRIIR, 'ITO C8MO no ce6e l!B1IR9TCR O'l9Hb cnOlKROll 38Aa'leil. noaTO MY nOnbiT89MCSi 

SblRCHHTb: ReT n11 BblAeneHHOrO no CBOHM CBOJICTB8M na6opa. TaKHM Ha6opOM smnSieTCR 

I j ... j I, KOTOpbtli ecTeCTBeHHbiM o6pa30M B03HBKaeT npa MHoroKpaTRCM neliCTBHH one-

paTopa X+ Ha neKTOpbl B + • [ a+ b + I J H T .n. n OCMOTpiiM, KaKHe eCTb OCH088HH li A1Ili 

OT6paCblS8HBR S9KTOp08 C JlpyrHMR HB60p8MH MOM9HTOS, KO'I'Opb19 B03HHKBIOT HpH )lel!CTBHH 

onepaTopa X • B3aHMonellcTnHe CBSI3bi&aeT neKTOpbl In; j ... j J > npyr c npyroM 

C HOMOIUbiO JlHarOHanbHbiX aneMeHTOB MaTpHUbl W , 8 C S9KTOpaMH C npyrBMH RafiopaMH 

MOM9HTOB - C HOMOIUbiO H9ABBrOH81tbHbiX 3U9M9HTOB TOJI lKe M8TpHUbl. 8 cneny!OIU9M pa3-

nene 6yneT nOK838HO, 'ITO 3n9M9HTbl M8TpBUbl w COCTBBnliiOTCli H3 CyMM npOH389Jl9-

llBll pa31IH'lHOro qacna Koaljl<jleuaeHTOB PaKa, npa'leM pa3nolKeaae nnli naaroRallbRbiX aneMeH-

TOS MaTpHUbl H8'lBH89TCR C eJlHHHUbl, a nnli R9JlHBrOHBJihRbiX - C COO'I'B9TCTBYIOIUHX CTene

Hell Koa<!xi>HnaeliTOn PaKa, KOTOpbt? Mel!hme enaHHUhl H 3HaxonepeMeHllbi. Ha aToM OClloaa

liHH 6yJleM Y'lHTbiBBTb B nepBOM npu6JIHlK9HBH T01lbKO B9KTOpbl C H860pOM MOMeHTOB 

IJ ... J I 

B !!TOM cnyqae 
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<JIHIJ>~ ! n·b!WIJIJ 
n ( Jl J 

I Jl J J 

J 2 

[Cn(Jl J + 

+ 2y ! (n+l)~ wn+l(JIJ en( Jl c 
n+ I I J I 

l1 I 1 

<JIJ>~! n'WniJIJ [ c /1 Jl 1 2 • 

YnpOCTHM o6oaaaqeauH 

w 

J 

I 1 I 1 

I 1 I 1 

en I J I ---. c 

w 
n 

ITpupaaauaaH aapuauuro <JI HJ>-E<JIJ > 

J J 
(n-E)C n + y Cn_ 1 +y (n+l ) w :+ 1 

wJ 

no CJ 
n 

aynro, nony'IBM: 

c:+,= o. ( 1.19) 

TaKBM o6paaoM, neHTP THlKBCTB pa6oTbl nepeHOCHTCH aa aaxoJKneuae qucneHHhiX 

aaaqeaall KOa<jJ<jJanaeJITOB W ~ • YpaaHeHae ( 1.19) O'laHb yno6Ho o6pa6aT hiBaTb 'IHcneHHO, 

HanpBMep , C llOMOIIlbiD M9TO!la, HCllOnb30BaHHOrO B/ B/, a npH HanB'IHB npa6nR ~<eHHbiX Bblpa-
J / 7 / 

>KeHHA .O.ns:J Wn - 8HBnBTH"'eCKH 1 KSK 3TO 6blnO ll0K838HO B • 

B pa60Te
13 1 

yKa3biBanocb, . 'ITO ocuoaoll nnH npa6nuJKeHBB npa paCCMOTpeHHH aaaHMO

neJ!cTBHSJ HyKnOHOB C <jJOHOHaMH MOlK9T CnyJKHTb ManOCTb llO aenH'IHHe H 3HaKOnepeMeHHOCTb 

KOa~<jJuuaeHTOB PaKa. Hcnom.ayst aTOT <jJaxT, MOlKHO coxpaHHTb numb aaawae CTeneHB Koa<jJ

<jJunneaToa Paxa. HMeaao aTo '!aCTB'IHO u 6hino cnenaao Bbiwe. Onaaxo a naHaoll pa6oTe, 

B OTnH'IHB OT pa60Tbi/S/' BKnan 0T BBKTOpOB C rnaBHOfi nocnenoaaTenbHOCTb iD BHyTpeH

H.BX MOMeHTOB \ T.e. I j ... j I) y'IBTbiBBncH TO'IHO. Ha st3b1Ke naarpaMM 3TO oaaaqaeT 'IBC

TB'IHbifi y'leT axnanoa OT naarpaMM nro6oii r e oMeTpH'IeCKoli cnoJKHOCTH . Ecnu 6bi orpaHa'!e-
• 

sue HH3WBMB cTeneHSJMB Koaqxj>auaeaTOB PaKa ucnonbaoaanocb acrony, TO Mbi nony'!BnB 6&I 

( 3TO 6yneT aunao a nocnenyrowax paanenax) aenpaaunbHbtll poeT Koa<jJ<jJauaeHTOB W! 
npu 6onbWHX , a 3Ha'IHT H HenpaBHilhHblll 3HepreTH'I8CKHil Cll9KTp npH y 2 )) 1 , 

Korna OCHOBHYID ponb HrpaiDT KOMllOHBHTbl C 60nbWHM 'IHCnOM cjJOHOHOB. 

Ypaaaeu ae ( 1.19) npencTaan steT co6oll ocHoaaoll peay nbTaT naHnoll pa6oTbl. B nocne

nyromux paaner:ax 6yneT noKaaaao, 'ITO aa uero cnenyeT p11n peaynbTaToa, nony'!eHHbtX 

nnH aToii Monenu paaee. 
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II. 

[lepaXOJUIM lt Bbi'IRCJ19HIUO 9Jl9M9 HTOB MBTpHUbi W , noBOIIhHO npOCTble , HO JlOCTB-

TO'IHO rpOM03UltBa BblltJl.!IAKB UpBBOJlRT lt cneny~meA pex y p p e HT HOA ~OpMyne: 

J 

l: A J1 . .. Jn -1J W J '1 

Jj' . . . j ' J J .. • J 
1 1 n- 2 

1 n-2 

rne 

• • + Q J 1 • 
0 • • • u J J • 

J l J n - 1 r. - 2 J f J 1 
8 J J 

2 I 

1n -1 
Q J J J 

n -2n - 2 

j' J 
n - 2 

J 
(II. I) 

.. . 8 J J + .. . + 
n - 1 n -2 

H f'-f-J f' 
( - ) aJf J =( 2j (f ' ),2; J I2,j 2(0 ; Jl x o 9 4><jlan a e HT Pax/

5 1
. 

H anpaMep, 

J 
Banao , 'IT O , B OTJlR'IRe OT W 

2 
, n ponopn aoaanen K09 4><j!HnaenT y Paxa, 

a He 9JlBHRUe, 3TO CBOilCTBO X034><j!BUR9HTOB W 

npRC5JlRJK9HBR, 

B 6blnO BCUOJlb30BBIIO npa ~OpMYnBpOBKe 

OueaaM T a lt JKe CTene a b pacTa npH n -+ oo 

MoJKHo aanac aTb: 

+ 
X X 

+ 
< Jj . . . j; n+ l l n+ l ;j . . j J,? < J j . . j ; n i X X l n;j .. . j J > 

< Jj . . . j; n ln ; j . . . j J > < J j . . . j ; n l n ;j .. . j J > 

Jm • J m - P.+/1' c c , 
J m -p.2 11 jm - 11 2 11 

+ 
b b 

p. 11 

(II. 2) 

[lpa Bbl"lHCJleHBB CpaJlHBX M e lKJlY COCTOIIHB RMR C flOIIh iDBM 'IRCJlOM <j>oH OHOD onepBTC>
+ 

T&lt ,'ITO 

MO~BO paC CM8TpRB8 Tb KB83HXn8CCHqeCKH B 3 B MeB RTb 

+ 
bl1 ,b l1 - ~ 

9 
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+ 
XX • n 

J 
w 

(n+1)-T-L " n 
w. 

H, cne.QOB8TenbHO, 

npH n ... oo • ( 11. 3) 

J ,,. 
EcnH B BbipaJKe HHH ( n + 1) ~ coxpaHHTb TOnbKO cnaraeMoe, nponopn.HOHanb-

1" 
Hoe n , a TaKoe npa61UlJKeHae onpaBD.aao npa y 2 >> 1 , TO aaATa pemeuae 

ypaBHeHHII (1,19) 6yD.eT npOCTO (eM, /7/), npa 

( wn+l 
n+1)--1 - ~ f 1 (n+1) 

w 
(II. 4) 

n 

nony'<HTCII cneD.yiOntHli 3HepreTH'IeCKHil cneKTp: 

J 2 
E =-y f 1 +n n=0,1,2,. (II. 5) 

nepaoe cnaraeMoe a (II. 5) onaChiBaeT coaoKynHOCTb OAHO'IaCTH'IHhiX ypoaaell, xapaxTep

HyiO Ani! D.eq>OpMHpOBaHHb!X IIJlBp ( OAHO'IaCTH'IHb!A C$epaqeCXHA ypOBBHb B 3TOII MOD.ena 

BhiPOJKD.eH). PaccTO!IHHe MelKAY OAHO'IaCTH'IHhiMH ypoaH!IMH • y 
2 

, • a a npHHHTOM 

npa!SnaJKeaaa y
2 >>1 • BTopoe cnaraeMoe npeACTaBJJ!IeT co6oA cepa10 xone6aTenbHhiX 

ypoeaell, XOTopall CTPOHTCII aa ypoeai!X OAHO'IaCTH'IHhiX, PaccTOIIHHe MeJKAY Kone6aTenbHhi

MH ypoBHIIMB paBRO eAHHHne. Y'leT nonpaBOK K ( 11. 4) npHaeaeT K noHBneHRIO pOT8D.HOHHhiX 

nonoc C MOMeHTOM BHepn;u "Y 2 B K BCK8lKeHBIO OD.HO'IaCTH'IHbiX H KOne6aTenbHbiX ypoB-

HBII, 

nony'leHHast Bblllle KapTHH8 XapaKTepHa )lnst D.eq>opMHpOBaHHb!X >JAep, 'ITO B D.OnlKHO 

6binO nony'lliTbCSI npH y
2 >> 1 , J1a CKa3aHHOrO CnBAYBT, 'ITO ecna npH npH61UllKeHHOM 

Bbi'IHCnBHHH X03~HD.HBHTOB w: He 6ylleT BhlnonRHTbCII Tpe6 OBaHHe y 2 >> 1 0 TO He no-

2 
ny'lliTCst a npaaanbHoro npeD.ena D.nll aRepreTH'IecKoro cnexTpa npa y » 1 . 

Ill. 

noKalKeM • 'ITO npa J- 3 / 2 ypaBHBHHe (1,19) - TO'IHOe, CoOTBeTCTBYIO!llee TO'I
/8/ 

Hoe pemeHBe )l88TCSI B pa6oTe , noD.p06RO paCCMOTpHM TOnbKO COCTOSIHHe C J • j 

ReKTOpb! I n ; j ... j > nepenameM TaK: 

l2n; J . •• i > = 
J 

I. a J I 

J 1 .. • J n 

J 
. a J 

n 

+ + + 
[ .. . [a B 

1 
.l 

1 
••• B 

1 
I 

I J 

J 
l2n+l;j ... J>= I. a

1 
J 1 · · • 1n 

1 
. .. a~ [[ ... [a+B+ 

n J I 
1 ... B/.1

1 
b+l

1 

+ + + J 
B 1 =[b b 11 ., J-0 , 2,4 , a 1 s[j2(J) , 2;J i i.22(J) ; JI. 
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j = 3/ 2 

1 n + + n 
\2n;3/2 .. . 3/ 2> =(Ts) a 3f2 (B 0 ) 

I 

v5 

1 n + + + n 
\2n+l;3/2 . . . 3/2h(-) [a b l 3f2(B

0
) 

..;s 

Ylcnom.ayH (II. 2) u npaeuno JtOMMyTauuu 

ll811AeM 

(lll.2) 

(III. 3) 
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'ITO C0Bll81!88T C ypeBH9HIIeM ( 43) ·pa60Tb/S/, 

AHanorH'IHbie Bbi'IacneHBSI npa J f i npueeAyT 1t ypaeHeHH~ : 

n=a,a+l, . . . 

u=O npK npu J=j±l, j±2 . 
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IV . 

BaauMoAeAcTaae KBaApynollhaoro ljloaoaa c ayKnoaoM aa aaonapoaaaaoM J -ypoaae 
/3,4/ 

p8CCM8Tpaeanocb B J1BYX rrpeJ1911hHblX cny'I8SIX B pai50T8X • noJt8}1{eM, 'ITO nony'leH-

Hhle T8M peayllhT8Tbl cne)1yiOT H3 (1,19). PaCCMOTpBM TOIIhKO COCTOIIBBH C ]•j . 

1. B nepaoM cnyqae npeAnonaraeTcn, 'ITO ace Jtoa<!><PanaeaTw Pao:a Manw a y'IHThlBa-

JOTC>I TMbKO ax nepawe CTeneaa. B sTOM npai511H"'eaJia aa (II. I) 
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(IV. I) 

3ToT peayllbTaT npoTaaope'IHT oueaKe (II. 3) H, 3H8'1HT, He llpHMeHBM llpH y 2 >> 1. 
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Ypaaaeaae (IV.3) rrpeAcTaanseT col5oa peKyppeTaoe coOTaomeaae AnSI ~YHKnaA 
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a yAoaneTaop!leTcn rroAcTaaoaKoA: 
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131 KOTOpOe COBrr8)18Q~ C ypaaaeaaeM An!l rrOniOCOB ~YHKllHB fpHHa , H8AJ19HHOA B 

2. B o aTopoM cny'lae C'IHTaeTcn, 'ITO j » , Tor11a Kos<P<PauaeHT PaKa, y KOTopo-

ro ace MOMeHThl paaHbl 3H8'1HT911hHO rrpeaOCXOAHT OCT811hHhle, H B ~OpMyne 

( 11.1) MO"'HO coxpaaHTb TOIIhKo ero. B aToM npa6na"'eHRH 

1 J 1 J J l n -1 
ll n = ftl ( 1 + a 

11 1 
) ... ( 1 + a 

1 1 1 
+ .. . t a

11 1 

12 



J 
wn+l (n;-1)---

w~ 

J 
np• J » 1 11 

1 1 1 
.. 1 • BBO.IUI Ot503BB'I911118 f J = 1 - ll : J J , B nepBOM nopHAK9 DO f J , 

DOJ!y'I89M! 

4 

2 
rne I 

2 J J 

w' 
(n + 1)---!!.±..!_ - (n+ 1) 

w: 
_..!._, n(n+1) 

2 J • 

2 
•,=1+(2!+1)1

2 
I, 

- 6j - CIIMBOn, 

BanRo, 'ITO ( 1V. 5) TIIK>Ke npoTaeope'iliT oueaKe (II . 3). 

Ypaeaeaae (1. 19) B :>TOM npa6nH>KeHHll :.anHIIJeTCH TaK : 

J J J 1 J 
(n-E)Cn +yCn-t +y(n+1 )Cn+t ='2 yn(n+ 1)r 

1 
Cn+t 

(IV. 5) 
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171 
PeWHM :>To ypaeneaHe MeTonoM, npenno>KeaabiM e .l!nSI sToro eaeneM cjlyaxna10 

J n 
~~ ( Z) "i ~ C n Z (IV. 7) 

n=O 

xoTopaR ynoeneTeopReT ypaeaeaHJO: 

(z_j_-E+yZ+y_j_)'i'(z ) =..!. yr z~'i'(z), 
dz dz 2 l dz (IV. 8) 

B 'iBM nerKO yfi&llBTbCR, UO.IICT9BUHSI (IV. 7) B (IV. 8) B npapaBRHBBR KO:>cjlcjJHIIBeHT~ 

UpH Ollllli8KOBblX CT9U9HSlX Z , 'ITO ll8CT (IV. 6) 

-y • E +y2 
'i'(z) =e (z+y) 

npH f J -1 0 fiyneM BCK8Tb p9W9BB9 B Bllll9 PSI.ll8! 

'I' ( Z) = ~ 'I' n e -y • ( z + y ) n. 

noncTaenSISI (IV. 9) a (IV. 8) , nony'IBM 
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KaK II B 
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, 3TO p8B9HCTBO UpBBOllBT X COOTHOW9HBIO! 

B nepBOM nopSinKe no t 
1 MOlKHO C'iHT8Tb BCe KOS<!>cjJHllli9HTbl 'I' 

(IV.9) 

(IV.10) 

, xpoMe on-

&oro ( aanpaMep, ~1 n 

0 
), M8UbiMB. Torna, npapaBHHBBSI a (IV.10) lt03<!>cjJBIIB9HT npH 

'I' ayn10, nony'iaM: 
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2 1 2 E. ~no(l+y2•J)-y <(1--y 'J ), 
0 2 (IV. II) 
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