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AHHOTSUHSI 

B pa6oTe rrpellnO)!{eH HOBbiA Knacc <PYHKUHil: llnH sapHauHOHHoil: aalla'IH HaXO)!{lleHHH 

peweHH:R ypaBHeHHH WpellHHI'epa llnH cHcTeMbi N 0 qacTHu co NcsepxTeKy'IHMw I'aMHnbTOHHa-

HOM B38HMOllel!:cTBHSI. Bee KOMfiOHeHT, COOTBeTCTBYIOWHX 'IHCny 'ISCTHU N=/1'1 
0 

B rrpellnO)!{eHHbiX 

<PYHKUHHX 3Ha'IHTenbHO MeHbrue, 'leM B BapllHHOBCKHX ¢YHKUHHX., !1ccnellOBaHbi csol!:cTBa aTHX 

<t,JyHKUHil: H rronyqefJ:bi <!JopMynbi, orrpellenHIOWHe C06CTBeHHbie 3Ha'leHHSI aHepi'HH CHCTeMbi. 

I.N .1\tikhailov 

PARTI~LY PROJECTED FUNCTIONS 
IN A SUPERFLUID NUCLEAR MODEL 

Abstract . 

A new set of trial functions is suggested for solving variational problem arising in- the superfluid model of a nuc

leus. These functions satisfy additional invariance conditions which follow from the particle number conservation law. 

From another point of view the new functions contain only small part of those superfluous components which are 

present in functions of a standart kind. The properties of the new functions are investigated. The energy of a system 

in the state described by the function which satisfies the stationarity condition is found. 
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B HBCTOS!Wee BpeMS! yCT8HOBneH8 6onblll8Sl p onb Tex qneHQB f'8MHnbTOHH8H8 CHCTe Mbl HyK-

Ill 
nOHOB , KOTOpbie OOHCbiB810T B38HMOLlet:ICTBHSl '!8CTHU H8 OllHOM ypOBH e B lllHpOKOM Kpyre 

S!BneHHA, paccMaTpHsaeMbiX B SlllepHot:l cpH3HKe, "csepxTeKy'!a51 " MOLlenb S!Llpa nH6o nonHOCTbiO pe-

Bbi'IBHHO MHOI"'O Heyll06CTB KBK npHHUHITH8nbHOf'O, TBK H 'IHCTO TeXHH'!eCKOf'O X8p8KTepa Bbl3biB8eT 

TO 06CTOS!TenbCTBO, 'ITO MOLlenbH8Sl cpyHKUH51 B 3TOM cnyqa e He OllHCbiBBeT COCT051Hie C cpHKCHpo-

BBHHhiM '!HcnoM 'IBCTHU. MeTOLl npoeKTHposaHH51 peweHHft Ha npocTpaHCTBO cpyHKUHA CHCTeMbi c 

13 4,51 
cpHKCHpOB8HHbiM 'IHCnOM '!8CTHU B TOM BHLle, B K8K0M OH npellCT8BneH B pa60T8X ' , npHBO-

LlHT K secbMa cno)!(HbiM Bbipa)!(eHHS!M Lln51 sonHOBbiX cpyHKUHA. B LlBHHOt:l pa6oTe npellnaraeTCSl 

HeCK OnbKO OTnH'I810lllHt:ICS! OT CT8Hll8pTHOf'O KnBCC npo6Hb!X cpyHKUHt:l LlnSl TOI"'O, 'IT06bl yMeHb-

lllHTb Te TPYLlHOCTI\y o KOTOpbiX wna pe'!b Bhillle. KoHKpeTHbie Bhi'IHcneHH51 xapaKTepHCTHK Slllep 

c Hcnonb30BBHHeM yKB38HHbiX cpyHKUHA 6yll); T npellCTasneHbi B LliinbHet:lweM. KaK H3BeCTHO, ra-

MHnbTOHH8H CHCT8Mbl HyKnOHOB B CBepxTe K yqej:! MOLlenH HMeeT BHLl 

ll = :£ E
0 

(s) 
a,a 

+ a sa a 
•a Ill 

Mbl 6ylleM, B OCHOBHOM, p8CCM8TpH B 8Tb CHCTeMbl, COCTOSllllHe H3 '!eTHOf'O 'IHCnl:l cpepMHOHOB, 

llOCKOnbKY 0606UleHHe nony'!eHHbiX pe3ynbT8TOB H8 Cnyqaj:! CHCTeM C He'!eTHbiM 'IHCnOM '18CTHU 

BbinOnHSleTCSl TpHBHBnbHO. 6y LleM HC X OLlHTb H3 H3BeCTHOf'O BHLl8 npo6Hb!X cpyHKUHt:l, KOTOpbie B 

npellene 6eCKOHe'IHO 60nblll01"'0 'IHCna cpepMHOHOB LlBIOT TO'!H Oe 3H8'!eHHe S HeprHH OCHOBHOI"'O Coc-

121 
TOS!HHS! CHCTeM bl H TO'!Hble Bb!p8)!(eHHSl LlnSl cpyHKUHil: rpHH8 

'I' = n 
0 • 

u - + v a+ a+ JIO > . 
B II a+ 8-

121 

3LleCb I 0 > -cocTOS!HHe saKyyMa. Ko3cpcpHuHeHTbi us VS npellnOn81"'810TCSl HOpMHpOB8HHblMH 

B 06bi'!HOM CMbiC:ne 

B cpyHKUHIO 'I' 
0 

'IHCna '18CTHU n 

u2 + v 2 = l • • 

BXOLlSlT , B006Ule f'OBOpS!, COCTOS!HHS!
1 

COOTBeTCTBYIOlllHe BCeM '!eTHbiM 3H8'!eHHS!M 

OT 0 LlO M8KCHM8nbHO B03MO)!(HOI"'O. 3TO 06CT051TenbCTBO He HMee T 3H8'!eHHSl; 

ecnH Mbl onpellenSleM 3Hepl"'HIO OCHOBHOI"'O COCTOS!HHS! HnH OllHO-, LlBYX'!8CTH'!H oie cp yHKUHH rpHH8 

121 
npOTSl)!(eHHOt:l CHCTeMbl • 0LlH8KO npHMeHeHHe T8KHX cpyHKUHt:l K 38Ll8'18M TeOpHH S!Llpa, B KOT0-

pb!X 8KTHBHO npOS!BnS!IOTC51 20-40 '!8CTHU, npHBOLlHT K 38MeTHbiM norpelllHOCTS!M 
13,41 

0LlH8KO KnBCC npo6Hb!X cpyHKUHt:l 121 HeTpyllHO H3MeHHTb T8KHM 00p830M; 'IT06bi 'IHCnO 

"nHlllHHX" KOMOOHeHT cpyHKUHt:l 3H8'1HTe nbHO yMeHblllHnOCb H TeM He MeHee, 'IT06bi cpyHKUHH HMenu 

6bi ewe Ll0CT8TO'IHO npOCTOt:l BHLl. K llOCTpOeHHIO Hy)!(Hb!X cpyHKUHt:l npowe BCef'O MO)!(HO OOLlOt:ITH 1 
121 

HCnOnb3YSl CBOt:ICTB8 HHB8pH8HTHOCTH raMHnbTOHH8H8 Ill ITO OTHOllleHHIO K npeo6p830B8HHIO 

3 



.,_ :;·· 

,,, 
. 

.... " t. 
·~-:i 
tl ~-,.-' 
''!\' 
j \: . 

- J:_ 
,;-•-

~ ~ ... ;-, 

~-
~-

1~~; 
'~~ ... 
'lt~' r,$ 
~ 1:~ . ~ 
Zl:.'(, 
~\ 
~z,. 
~-. ' . 
~--. 
~itt;" 

~~ -~ 

~ 
~' .... 
l ,. 
«;<.. 

i:--_~-, 

l
'f. ..... 

~':~~ 
~-~-
-'; ~ 

L_- / 
~·-

c~~-~-'j"' 
..,, '. -~ 

~t.;, 
·-~~ .. 
'W• 
~~··' ,,:. ~ 

1 .• :~ 
~~·, 
I 

., •. ' 
';II.~ ,.,. 
\·k'· 
['j.."c 
i ~ .. 
I--~ ....... ' 

~-:.'"' 
~"'tt 
-~ 

E .."--:,.~-':-1-
~-'._...t, 

~ .... 

r-

• f $ . 
..,., 

•, 

~! 

'\ ~~ ~ 
.,.. ~ /h • .... 

aiu .. e:r:p(icj>)aia 

+ 
aia 

+ 
... . f'lXP (- i c/>) aia 

"- -~ f. . ,, ~ I
·< ,.:-r 
. :-.( 

13/ 

nerKO y6e.aHTbCR, 'iTO C06CTBeHH8SI BOnHOB8SI cpyHKUHSI raMHnbTOHH8H8 1 OnHCbJB810W8R COCTORHHe 

c n
0 

'i8CTHUSMH Wn npeo6pasyeTCSI npH npeo6pasosaHHH 13/ cornacHo cpopMyne 
0 

'l'n -oexp l-in 0 c/> I Wn • 
0 0 /41 

3aKOH npeo6p830B8HHR npo6HOJt BOnHOBOJt cpyHKUHH /21 npH npOH3BOnbHbiX cp I oTnH'iHbiX oT 0 

H rr I He KMeeT HH'iero o6wero C cpOpMynoJt 14/. 0.aH8KO HeTpy.OHO H8nHC8Tb cpyHKUHIO, KO-

TOp&R y.aosneTaopS!na 6hi cpopMyne 14/ nHwb .anSI .aHcKpeTHoro Ha6opa yrnoa c/> • TaK, cpyHKUHR 

1 w1 =- ( '~-'o 
,j2 

irr/2n 0 

+ e 'P' ) ' 
0 

r.ae W 0 -cpyHKUHSI, onpe.aeneHHaSI cpopMynolt 121, a 

'1'.;'-= n ( + + 
u.- v. a.+a •• J \0> 

s 

npe o6pasyeTCSI B COOTBeTCTBHH C cpOpMynoJt /4/ npH cP = f), rr/ 2, Tr 

/5/ 

161 

• B T o speMSI KaK B 

cpyHKU HSIX wo npHCYTCTBYIOT KOMnOHeHTbi, COOTBeTCTBYIOWHe BCeB03MO.>K H bJM 'ieTHbJM 3Haqe-

H HSIM n , B cpyHKUHH W 1 npHCYTCTByiO T nHWb KOMnOHeHTbi, COOTBeTCTBYIOWHe n paBHbiM 

• .. ( n 0 - 8), ( n 0 - 4 ) , no, (no+ 4), (no+ 8) , ... 

A HanorH'iHO MO.>KHO CKOHCTpyHpOB8Tb cpyHKUH IO , y .aosneTBOpSIIOll!YIO 38KOHy npeo6p830B8HHR /4/ OpH 

npH cj> = ...!!__ k , r.ae 

2f 
k = 0, 1, 2, ... ' 2 f - 1 

r.ae 

f -HeKOTOpoe cpHKCHpOB8HH Oe 'iHCno, a k 

3Ta cpyHKUHSI HMeeT BH.O 

i-1 
'~'e = 1 

2172 
I rr , 

e -;t:'o' k l: 

k,{O 

.J. 21¢ w ( e1'~' a+ ) = n ( u. + e 
0 - • 

'I' 
0 

_ 1 rrok' + ) 
r a ' e 

+ 
v

8 
a e+ 

+ 
a

8
_)\0 > , 

npHHHMSeT 3H8'ieHHSI 

171 

181 

f+l 
8 cpyHKUHH ":"'I' f npHCyTCTBYIOT KOMnOHeHTbi, COOTBeTCTBYIOWHe 'iHCny 'i8CTHU no, n 0t. 2 ' ••• 

¢lyHKUHH Wf Mbl 6y.aeM H83b!B8Tb 'i8CTH'iHO npoeKTHpOB8HHbiMH. QqeBH.OHO, 'iTO ecnH 'iHCno 

O.OHO'i8CTH'iHbiX yposHeJt CHCTeMbl KOHe'iHO H p8BHO 0 , TO cpyHKUHSI w npH 
fo 

f 0 ?: 
> fn (maxl2!1-no , n 0 I ) 

fn 2 
cosna.aaeT c cpyHKUHelt, npe.acTaBnSIIOWelt npoeKUHIO W 

0 
Ha coc-

TOSIHHSI, COOTBeTCTBYIOWHe n = no 

0TCyTCTBHe '18CTH nHWHHX KOMnOHeHT B cpyHKUHSIX W f .aenaeT 6onee 6nH3KHM COOTBe TCTBHe 

H X TO'IHbiM cpyHKUHRM CHCT9Mbl. C cpOpManbHOlt T O'iKH speHHSI HCnOnb30B8HHe cpyHKUHlt Wf MO.>KHO 

/6/ 
onp8B.08Tb COBepweHHO T8K .>Ke , K8K 3TO c.aenaHO B pa6oTe • J.1MeHHO, nOCKOnbKY 9TH cpyHKUHH 

y.aosneTBOpRIOT .aonOnHHTenbHbiM ycnOBHRM HHB8pH8HTHOCTH no Cp8BH9HHIO C cpyHKUHSIMH Wo , OHH 

OCyWeCTBnRIOT eeweHHe B8pH8UHOHHOlt . npo6neW.bi H8 OTblCK8HHe CT8UHOH8pHbiX peWeHHlt cpyHKUHO-

Han a 

4 

' 

f. 

8 

'l 

I 

Kt 

K J 

nR 

HI\ 
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e 

I 
ifH 

181 

IIpH ycnOBHH 

IN'= !. a;;, a~ -orrepaTop qHcna qacTHUI Ha 6onee wHpOKOM Knacce cPYHKUHA, "'BM '1'0 • KaK rro-

s,a 161 
K838HO B pa6oTe , ecnH cPYHKUHOHBnbi 

MBnO OTnHqaroTCH OT cPYHKUHOHanOB 

!IpH TBX 3H8"1BHHHX rrapaMeTpOB u s • Vs 1 KOTOpbie SIBnHIDTCSI peweHHBM B8pH8UHOHHOA 38Ll8"1H 

181 CpBLlH cPYHKUHA, llpHH8LlnB)!(8WHX Knaccy , TO llO!Ip8BKH K C06CTBBHHbiM 3H8"1BHHHM 3Hep-

T'HH rrepBOT'O llOpS!LlK8 llO semfqHHe LlOilOnHHTBnbHbiX qneHOB, KOTOpbi B Mbl rrony"'HM, peWaSI BapHa-

181 
UHOHHYID 38Ll8"1y CpBLlH cPYHKUHA 'l'e orrpeuenHIDTCH rrapaMeTp8MH U

0 
V

0 
1 LlOCTaBnsro-

WHMH peweHHe aHanorw'IHoA sapHauHOHHoA 3 8Ll8"1H cpeuH cPYHKUHA 'I' o • CpeuHee 3HB"'BHHe 

aHeprHH REf , 

HO paBHO 

B COCTOHHHH 'I' f , y LlOBneTBOpHIDI.l.{BM ycnOBHID CT8UHOH8pHOCTH, llpH6nH)!(BH-

8 ¢opMyne 191 "'epTa HaLl orrepaTopoM H HHLlBKC 

'I' e ( u~' v~ ) : 

03HaqaeT ycpeLlHBHHB IIO cPYHKUHH 

< 'l'e ( u~, ~ ) , 0 'I' f ( u0

5 , v;) > 

< 'l'e(u~, v~), 'l'e(u~,v~) > 

I cPYHKUHH 'I' f rrp!i f f. 0 HeHopMHposaHbii. BenH"'HHa 

191 

KOTOpOT'O OllpeuenseTCH !IpH peWBHHH B8pH8UHOHHOA 38Ll8'1H 181 CpBLlH cPYHKUHA, llpHH8LlnB)!(8lUHX 

Knaccy 121 . 

Nf llpH TBX 3H8"1BHHSIX e , KOTOpb!B MOT'yT IIpBLlCTaB-

nHTb HHTepeC llpH llpBKTH'IeCKHX rrpHMeHBHHHX '18CTH"'HO rrpoeKTHpOB8HHbiX cPYHKUH·A. flpH e = 1 

HMBBM 

"I' 
H.l !. 2 v. 2 [ E

0 
(s) G v 2

]- 1 c 2
-

( -1) ql X 

a 2 • -u- 1 + (-1) "a'' ql 1101 

:1 :1 
4 

:1 
4 v. :1 

X [!, u. v. [ E0 (s) + G __ 1 ( c + c1 ) ] 
2 2 G • u.,- v. u.- v • 

c G !. u v c = G !. u .v. q = II ( u'- v :1). 

• • l • u 2 - v :1 l • • • • • • 1111 

5 
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< 

~ ..-

~ 

n 0! 2 

N,. = I 2 v/ _(-1 ) __ q_I I 4 u 2 v 2 
• • , 

a 1 + (-1) nO/oqi u 2_ v 1 /12/ 
8 • 

vfcnonb3YSI B8pH8UHOHHbie ypaBHeHHSI LWSI US H V s , B03HHK8!0ll{He npH B8pbHpOB8HHH cpyHKUH-

oHanoB II o H No , nerKo HaATH nonpaBKy K 9HeprHH nepBoro nopSillKa 

n0 1 2 

E E -- (-1) ql 
I - 90- I 

1 + (-1) 'il ; ~ 
I 

1 2 2 
x [ a ( c - ci ; + 2 G I 

4 2 
v s u. ] . 

/13/ 

( u;- u/ ) 2 

nonp8BKH K 9HeprHH, B03HHK8!0ll{He npH HCliOnb30B8HHH cpyHKUHA '!' 2 , Bb!p8)1{8IOTCSI qepe3 Be-

nH'iHHbl q1 c 1 ' c /eM. cpopMynhr /11/ I, a 1'8K)I{e qepes BenH'iHH br 

c2 

=ll 4 4 7'2 
q2 ( u. + v. ) ' 

9 

2 

~="n-I arc tg --.2 
4 0 • U2 • 

I u.v."' c3 G ~ 

2 2 
u 0v • ( u.- v8 ) G I 

8 us • 

c4 
3 3 

Us Vs 

G I ~v4' 
8 u. s 

u 4 + v 4 

• • 

nonp8BK8 K 9HeprHH OCHOBHOrO COCTOSIHHSI B 9TOM cnyqae p8BH8 

E2 -Eo 
n 0 1 2 

= - [ 1 + (-1) q + 2 q 
1 2 

-1 
cos ~ ] 

1
1 n 2 2 2 2 

x _ [ (-1) onq ( c - c ; + q r cos~ ( c2 - c - 4 c c J 
G t 1 2 3 4 

- 2 sin ~ C 3 ( C - C 2 ) ) ] + 2 G ~ 
4 2 

Vs Us 

no ; 2 
X ( (-1) q I 

(u2-v2)2 
• 8 

q2 (u~v4)2(cos~+(u2 2 
8 • • - ';; ) 

Stn ~ ) ] l . 

/14/ 

/15/ 

VJcnonb30B8HHe cpyHKUHA BHL18 /2/ B TeOpHH CBepxnpOBOLlHMOCTH o6n8Ll8eT TeM npeHMyll{ec-

TBOM, 'iTO npH ni06biX cpHKCHpOB8HHb!X 3Ha'ieHHSIX napaMeTpOB U , 
s vs MO >KHO cpasy )l{e nocTpo-

HTb COBOKYliHOC'!'b cpyHKUHA, o6pa3yiOlliHX nonHyiO CHCTeMy OpTOHOpMHpOB8HHb!X cpyHKUHA, KOTO

pb!e X OTSI .6bl C cpopM8nbHOA TO'iKH speHHSI ll8IOT B03M0)1{H0CTb npHCTYliHTb K8K K 38Ll8'ie liOCTpo

e HHSI 6onee TO'iHOA cpyHKUHH OCHOBHOrO COCTOSIHHSI CHCTeMbi, T8K H K 38Ll8'ie liOCTpOeHHSI Cl!eKTpa 

B0:36y)KLleHHb!X COCTOSIHHA. TaKHMH cpyHKUHSIMH SIBnSIIOTCSI " p -KB83H'i8CTH 'iHbie" cpyHKUHH, HMe-

!Oll{He BHLl 

(0) 

w, (T • ••• • lp(Tp I I 

+ + 
= a '1 ul a 'P' uP 

rLle orrepaTop a orrpeLlenSieTcSI cpopMynoA 

+ 
a sa= u sa s,-a + v s u a sa 

6 

'P 
/16/ 
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7/ 

" . ' 1. 

nocTpOeHHe CHCTeMbl opTOHOpMHpOB8HHblX cpyHKUMll: BH.0.8 I 17 I npe.o.cTaBmleT coooll: 6onee 

CflO:lKHY!O 38.[l.aqy, Jlm1 peweHHSI STOll: 38.[].8 q H MO:lKHO HCTIOflb30B8Tb cpyHKUHH, KOTOpbre CBSI38Hbl C 

cpyHKUHS!MH I 161 C OOTHOWe HHSIMH, 8H8nOrHqHblMH COOTHOWeHH!O Mem.o.y cpyHKUHell: 17 I H cpyHKUHell: 

/ 2/. Bae.o.eM B paccMOTpeHHe cpyHKUHH 

/181 

) . 

3TH cpyHKUHH y .O.OBneT BO pS!!OT 38KOHy npeoopa30B8HHSI 141 .O.flSI cny'!aSI, KOI'.0.8 '!HCnO qacTHU 

¢ f) lrr 2rr 
paBHO np • npl'! = I -w- I - 2r ... 217 . 

JlerKo npoaepHTb cne.o.yrowl'!e yTaepm.o.eHHSIJ cnpaae.o.ni'!Bb! e .o.nSI nro6oro cpi'!KCHpoaaHHoro 

1. ¢yHKUI'!H I 181, cooTaeTCTByrowHe pa3HbiM 3HaqeHHSIM 

(f) . 
n P' opToroHanbHbi Mem.o.y co6oll:. 

2. EcnH B cpyHKUHI'! 'I' cpe .o.H HH.O.eKCOB 1 a OTCyTCTByeT i , -a , T O 
1
1

a
1

, . .. , 1PaP y y 
.0.8HH8SI cpyHKUHSI !'!MeeT BH.O. 

I J 

1191 

r.o.e 

+ 
a ) 1 1201 

a 

(0) + + 
'I' ' = a • .• a 

1 a , •••• 1 a 12 a2 ~aP 
I o > • 1211 

2 2 p p 

¢yHKUHII T8KOI'O TMTI8 OTIHCb!B8!0T COCTOSIHHe C "HenapHOll:.. KB83Hq8CTI'!Uell: H8 ypOBHe i a 
1' 1 

3, ¢yHKUI'!I'! I 181 OpTOI'OH8flbHbl, ecnH OHH 0TflH'!8!0TCS! HH.O.eKC8MH ypOBHell: i, a , 38HS!Tb!X 

HenapHblMH KB83H'!8CTHU8MH, 

8bJWenepe'!HCneHHble CBOll:CTB8 CBO.O.SIT 38.0.aqy K OpTOI'OH8flH38UHH cpyHKUHA C O.O.HH8KOBbiMH 

HH.[l.eKC8MH HenapHbiX KB83Hq8CTHU. 0pTOI'OH8flH38UH!O cpyHKUHll: C MHHHM8flbHbiH qHCflOB napHbiX 

KB83Hq8CTHU, OllHCb!B8!0WHX H8H6onee HHTepeCHbl e C cpH3HqeCKOll: TOqKM 3peHHSI B036ym.O.eHHble 

COCTOSIHHSI SI.O.ep OK83biB8eTCSI B03M O:lKHblM npOiileCTH 8H8flHTHqeCKH, PacCMOTpHM cpyHKUIIH, OllHCbi -

B8!0IUHe COCTOSIHHSI C .O.ByM SI KB83H qacTMU8MH H8 ypOBHe 

(E) 
'I' 

1+, 1-

. I 1T 
enk 

e2 

npHa»e.o.eHHe .O.BYX T8KHX cpyHKUHA MO:lKHO 

-I 
17 

lc ;r + 
( e a ) 

npe.o.CT8BHTb B BH.0.9 

l- 1 2f_ I 

-~ 
lc = 0 

) 
2

) o
11 

+ ~ x'1 (k) x'
1 

(k) 
lc= 0 , 

7 

1221 

/23/ 
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A, = I Q(k) ~~ 

k = o 2 
a, + 
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2
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-
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e 7 It y, x; (k) = Q (k) u 1 v1 ( 1 _ 
2 2 -1 ~k 

ul + v 1 e 2 

-I 'l...TTk 
Q (k) = n ( u: + v: e 21' ) e 

I TT n _!__ 
;F. 2 

(f) 
HopMHpyeM cpyHKUHH 11'

1 ang qero BBeaeM B p8CCMOTpeHHe cpyHKUHH 

IJI (f) 
l 

BseaeM TBK:>Ke o6Q3HaqeHHe 

1 

Ar l 

'I' (e) 
i . 

Xi (k) = J. X ! (k) . 
--,-- l 

Ai (f) 
CKanHpHoe npOH3seaeHHe HOPMHpoaaHHhiX cpyHKUHA 'I' 1 HMeeT BHa 

2l l 2ll 
(f) 2 

, '1'1 >= (1-I x,(k) J(> 11+I x 1 (k) < IJI (f) 
I 

k= 0 k = 0 

nycTb H8M H3BeCTH8 cpyHKUHH 1)1 
0 

T8K8H, qTQ 

< '1'1 ' II' 0 > = XI ( k 0) ' 

< 'I' 0 
'l' > = A 

0 

XI (k) , 

Toraa nerKo nposepHTb, qTo cKanHpHoe npoH3BeaeHHe cpyHKUHH 

It>; ='If I+ a x1 
11' 0 1 

HMeeT BHa 

Ill' , paBH hiX 

< Ill' 11>' > = (1-I 
I ' I k 

x/ (k) ) 8 + I x (k) x (k) 
If k'fk I / 1 

0 

ecnH 
/ 

a = 1/ A [ 1 ±. .J 1 -A ] 

6yaeM HCK8To cpyHKUHIO 'If o B BHae 

IJI 
0 

I c I 'l'l. 
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1261 

1271 

' 

1281 

/29/ 

1301 

J.1cnonb3YH ypaBHeHHH /261 H 1!).7/, ang K09cpcpHUHeHTOB c . 
l nerKo nonyqHTb ypaaHeHHH 
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cp 
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1311 
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il 

'281 

'I 

291 

I 

1311 

!HSI 

) 
1321 

' ( k ) 

1331 

YMHO)!(aSI ypaBHeHH:SI 1371 Ha xj(k) H cyMMH:pySI no , nerKo nony'iH:Tb CHCTeMy ypaaHeJ-mlt, 

onpe.oenSIJOWHX napaMeTpbi ' (k) 

i-
' (k) ~A ( k

0
, k ) + ~ A ( k, k' ) ' (k') , 

1341 

k'=O 

r.oe 

A ( k 0 , k ~ 
x1 ( k 0 ) x, (k) 

1- ~ x/ (k) 
1351 

k' 

PewaSI ypaaHeHH:SI I 341 11: Bbi 'iH:CIISISI ¢yHKUH:H: ([>; 1 Mbl CBO.OHM H:CXO.OHYIO sa.oaqy K 6onee npOCTOJt 

sa.oaqe , Kor.oa 'iH:cno cnaraeMbiX B cyMMe 

<}:JyHKUHH: ([> / , TO eCTb. B~O.OSI <}:JyHKUH: H: 

'• 
([> ~ ( 

I 

~ 
k 

X, (k) X. (k) 
1 1 

Ha e.oHHHUy MeHbwe. HopMHpySI 

y, 
) ([>, 

I 

K IIOBTOpS!S! npoueaypy, OllH:CaHHYIO Bb!llle,, HeCKOllbKO pas, MO)!(H·o .006H:TbCSI OpTOI'OHall bHOCTH 

<}:JyHKUH:lt, SaMeHSIIOWH:X .OByXKB8SH'iaCTH:'iHb!e <}:JyHKUH:H: 06bi'iHOI'O BH:Lla . 

B saKIIJO'ieHH: E_; cTaTbH nonbsyJOCb BOSMO)!(HOCTbiO Bbi paswtb 6naroaapHOCTb sa H:HTepec K 

pa6oTe H o6cy)!(.OeHH:SI 6.3axapbeBy, VI . neTKOBY 11: B.i.ConOBbeBy. 
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