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.I 

1. B B e a e H H e 

HaaecTHo, qTo rrpo5neMa naxomneHHH acex pewennfi ypaanennfi Tnrra 

ypaBHeHHU l.Jy-floy CBOnHTCH, K OTbiCKaHHIO BCeX peweHHH cneuyiOII!eii CHCTe

Mbl HennHeUHb!X <jlyHKUHOHanbHb!X ypaBHeHHll nnH MaTpH'fHb!X aneMeHTOB S -MaT

pHUbi: 

S (w) S. O-wl=1, 
i I 

( 1. 1) 

B Knacce MepOMOp<jlHb!X nefiCTBHTenbHbiX (Si( w) = S i ( w*)) <jlyHKUHll KOMITneKCHOT'O 
1 ' nepeMeHHoro w = - arc sm w 
1T 

rne w - aueprHH uaneTaiOu~eii qacTHUhi 
J 

B cncTeMe ueHTpa•Macc, a A lj - aneMeHTbl MaTpHUbl \n X n 1 KpOCCHHT'-

CHMMeTpHH CO CBOllCTBaMH A 
2 = E u l A 1. 1 (eM., narrpnMep,/1 I). 05-

i l 

ll!He MeTOUbl peJlleHHH TaKHX VP8BHeHHll, ITO-BIIUHMOMV, OTCVTCTBV!OT. 8 oa5o

Tax11,2/ 5bin. pa3BHT MeTon ITOCTpOeHHH BCeX pellleHHll ( 1.1) 1 nnH KOTOpb!X 

n106oe na oTHollleHnfi S. ( w) I S. ( w ) coneplliiiT Kouequoe qncno rroniOcoB B 
I J 

rrnocKoCTH w OnnaKo B pa5oTe/3/ na rrpnMepe MaTpHUhi A( L 1) 5bmo 

rroKaaaao, qTo 9THM KnaccoM ne ncqeprrhiBaiOTCH ace pellleHIIH ( 1.1) n cy

mecTBYIOT1 B005ll!e T'OBOpH 1 pellleHHH 1 n?JH KOTOpb!X XOTH 5b! onno H3 OTHO

JlleHHH S t (;_,)I Si (w) o5nanaeT 5ecKoneqHhiM qncnoM rroniOcoB. OrrpenenHIO

ll!HM MOMeHTOM rrpH HaXOllineHIIH pellleHHH B/3/ HBHnOCb Hannqne <jlyHKUHO-

nanbHOH CBH3H S2 ( w) =- S 3 ( w). Qqeannno, qTo ananne <jlyHKUIIonanbHhlX 

38BIICIIMOCTei1 Melliny S i cyllleCTBenno yrrpomaeT pelllenne cncTeMbi ypaB-
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HeHufi {1.1). TiosToMy npeacTaBnHeT 6qnhrnofi UHTepec 3aaaqa Haxo~aeHuH 

!jly_i!KUUOHanbHbiX CBH3eft B ypaBHeHHHX TUlia ypaBHeHnfi t{y-noy.-Hn~e 6yneT npen

no~eH anropUTM anH HaXO~aeHUH HeKOToporo Knacca !jlyHKUUOHanbHbiX CBH3eH 

C UCIIOIIh30BaHUeM KOMIIh101'epa. 

2. AnropHTM 11nH HaXOJKJ:leHHH nonnnoMiranbHbiX rjJyHKIIHOHanbHbiX 

CBH3eii C liOMOII!biO KOMIIbiOTepa 

I 1,41 · 
Xoporno U3BeCTHO , qTo ypaBHeHue ( 1.1) He onpeaenHeT perneHue 

. oaH03Ha qHo u aonycKaeT TaK Ha3biBaeMhiH {3 ( w ) - u D ( w) - npon3Bon, a 

uMeHHo: ecnu S 1 ( w) - perneHue ( 1.1), To perneHUeM 6yaeT TaK~e s ( w + 
I 

+{3(w)).Q(wl
1 

rne 

{3-~< \ w l "'{3 \w"' J, {3 \ 1- w l"' -{3 \ w l, {3\- w l"' - {3 \ wJ_; 

D*(w)=D(w*), ,DO~w)D(w)=l, D(-w)=D(w) 

I1HBapUaHTHOCTh ypaBHeHRM ( 1.1) OTHOCUTenhHO D -npoU3BOna onpeaenHeT 

CTp~KTypy HeKOTOpOI'O Knacca !jlyHKUUOHanbHbiX COOTHOllieHUfi Me~ay S, (w ), 

HBIIHIOJUllXCH perneHUeM ( 1.1) • TiocTaB!IM BOIIpOC: KaKOH Mo~eT 5hiTb !jlyHK-

'UliOHanbHaH CBH3b- Me~ny 5. ( w) • COaep)KalliaH 5 (w) TOIIhKO B KOHeqHofi 
I· · I 

cTerreHII? 

Bo-rrepBbiX, !I3 UHBapuaHTHOCTU ypaBHeHUM OTHOCUTenbHO npeo6pa3o-

BaH!IH 5 I -> 5 I D cneayeT, qTo UCKOMaH !jlyHKUl!OHaiihHaSI CBsi.3b LlOII~Ha 

l!MeTh BULl OLlHOpoaHOI'O IIOIIUHOMa OT S (w) (i=l,2,.,.,11) N -cTeneHu u, 

BO-BTOpbiX, U3 ycnoBUH S
1
*(w) =5

1 
( w*) BhlTeKaeT neHCTB!ITenbHOCTh 

Kos!jl!jluuueHTOB sToro nonuHoMa. T aKuM o6pa3oM, !jlyHKUHoHanbHaH CBH3h 

9TOI'O Knacca, a UMeHHO IIOIIUHOMUanbHaH, 3aaaeTCH ypaBHeH!IeM 

P (S , S , • . • ,S ) = ~ 
N 1 2 n m ,m , .• ,m >o 

I · 2 n-

ml m 
S (w)S 2 (w) 

I 2 

m 
.• sn n (w),o, ( 2.1) c 

m ,m ••• ,m 
I 2 n 

~m, =N 

rne Kos!jl!jluuueHThi C 
ml,m2, ••• ,mn 

neftcTBIITenhHbie qucna. YpaB-

4 

! 

i 

.;_ 

HeHI!e ( 2.1) onpenenHeT HeKOTopyiO IIOBepXHOCTb B rrpocTpaHCTBe n 

HliH c KoopnnHaTaMu S 1 , S 2 , · • •• S n • BbmCHUM HeKOTOpbie ero 

TioCKOIIhKY nepeMeHHaH w BXOLlUT B ypaBHeH!Ie ( 2.1) HeHBHO ( T 

pe3 5 . ( w ) ) , TO ( 2.1) IIHBapUaHTHO OTHOCI!TenbHO 3aMeH 
1 

a) w -> l -w , 

{3lw->-w 

Ha H3biKe KOOpauHaT 5 i 3aMeHbl a , {3 SKBUBaneflTHhi, KBK STC 

l!3 ( 1.1), aiiCKpeTHb!M llpeo6pa30BaHUHM 

n s1 .... I/5 1 , 

A) S . 
I 

.... A S 
lj j 

2 ., -
CO CBOHCTBaMU I "'E, A~= E , rne E - TO)KLleCTBeHHOe rrpeo6{ 

QqeBUaHO TaK~e, qTO (2.1) liHBapUaHTHO OTHOCl!TenbHO 11p01!3BeLleJ 

a ,{3 • Hnu, qTo TO ~e caMoe, OTHocuTenhHO npoU3BeaenuH npec 

nuft 1, A • TeM caMbiM ycTaHoBneHo, qTo ( 2.1) non~Ho 6biTh na 

OTHOCUTenbHO aucKpeTHOH rpyllllhl G C o6pa3y!Ollil!MU I ll A.· 

.YcTaHOBHM orpauuqeHuH, HanaraeMhie Ha Kos!f>!jJHUIIeHThi c 
ml 

1-ilHBap~aHTHOCTbiO ypaBHeHHH (2.1). TiyCTb MaKCilMaiihHaH CTenE 

\2.1 J ecTh 

k
1 

= max m 
1 

, 0 < k
1 

< N 

TorJta nocne I -npeo6pa3oBaHHH ( 2.1) 6yaeT HMeTb BUll 

C !<1-m 1 k -m 

~ ,m2''"m>o ml,m2,..,m 51 • ·• • S n n ~ n- n • • • n 

"'-ml "'N 

0 n k1 I I n s1 PN<- ••.• -l 
1=1 S 

1 
Sn 

~ 

llnH COBIIaLleHIIH ypaBHeHIIH ( 2.3) 11 ( 2.1) He06XOJlliMO, qTo6hl CTell 

HOM8 B ( 2.3) paBHHnaCb N · • 

5 



HHTepec sanaqa H8XO*ll8HHH 

HHii tfy-floy.-·Hn*e 6yneT rrpen

acca $yHKUHOH8llbHb!X CBH38ft 

WbHbiX rjJyHKI!HOHBnbHbiX 

~pa 

1.1) He orrpenenHeT peruenne 

")- H D(w) - rrpOli3BOll 1 a 

18HH8M 6yneT T8K*8 . 5 ( w + 
I 

:h- w I = - {3 \WI_; 

(-w) =D(w) 

D -npoH3Bona onp9neng~T 

COOTH01I!8HHfi M8*llY 5 _, (w ), 

:: KaKoii MoJKeT ObiTb $yHK-

5 (wi 
I 

TOllbKO B KOHeqHoft 

H OTHOCHT8llbHO rrpeo6paso

KUHOH8llbH8H CB~3b llOliJKHa 

,1,2 ,. •.• ,!ll N -cTerremr n, 

BhlT8K88T nefiCTBHT8llbHOCTb 

OM, $yHKUHOH8llbH8H CBH3b 

~eTCH ypaBH8HH8M 

lcTBHTenbHhle qncna. YpaB-

·.r 
l 
j 

1 
l 

i 
1 

H8HH8 ( 2.1) OIIpenenH8T H8KOTOpy10 ITOB8pXHOCTb B rrpoCTp8HCTB8 n II3Mepe

HIIft C KOOpllHHBTBMH 5 1 • 5 2 • · •• • 5 n. BbHICHHM H8KOTOpb18 ero CBOfiCTBa, 

DocKonbKy nepeMeHHaH w nxonJIT B ypaBHeHne ( 2.1) neHBHO ( TonbKo qe

pes 5i(w) ), TO (2.1) HHB8pH8HTHO OTHOCHT8l!bHO 38M8H 

al w-+1-w, 

{3lw-+-w 

Ha H3biKe KoopnnHaT 5 1 saMeHbi a , f3 8KBHBaneiiTHhi, KaK 8To cnenyeT 

H3 ( 1,1) 1 llHCKp8THb!M rrpeo6p830B8HHHM 

)) 5 1 ->1/5 1 , 

->A 5 
lj j 

2 ., 
co cBoiicTBaMH I "'E, A~= E rne E - ToJKnecTBeuuoe rrpeo6pasonaane. 

QqeBHllHO T8K*8 1 qTo ( 2,1) HHBBpHaHTHO OTHOCHT8llbHO llpOH3B8ll8HliH 38M8H 

a ,{3 . , Hl!H 1 qTQ TO JK8 C8M08 1 OTHOCIIT8llbHO rrpO!I3B8ll8HIIH rrpeo6pa30Ba-

H!Ift I, A • TeM caMbiM ycTaHonneno, qTo ( 2.1) nonJKHO 6biTb IIHBapiiaHTHo 

OTHOCIIT8llbHO ll!ICKp8THOfi rpyllllbl G C o6pa3yi01I!IIMII I H A .• 

·YCTBHOBIIM orpaHJiqeHIIH 1 HanaraeMb!8 HB Koa$$JIUH8HTbl C 
ml '•••• mn 

I-HHBapnaHTHOCTbiO ypaBHeHnH (2.1). DyCTb MBKCIIManbHaH cTerreHb 5
1 

B 

\2.1/ 8CTb 

k
1 

= max m 
1 

, 0 < k
1

. < N 
( 2.2) 

Torna nocne I -npeo6paaonaHHH ( 2.1) 6yneT HM8Tb nnn 

0 • 
( 2.3) 

nng COBIT8ll8HlUI ypaBH8HHfi ( 2.3) II ( 2.1) H806XOlliiM01 qT06bi CT8118Hb IIOnii

HOMa B ( 2.3) paBHHl!BCb N • 
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113 ( 2.4) 

n 

l (kl -ml 
I= I 

·n 

);,lk-N=N. 
1=1 I 

cneJlyeT ycnoane 

n 

l k1 = 2N. 
1=1 

( 2.4) 

( 2.5) 

TaKHM o5pa3oM, rrpn Ka)KJlOM aa5ope qncen k 1 , aapbnpyeMbiX B rrpetlenax, 

. 38Jl8HHbiX COOTHOllleHHHMII (2.2~ H (2.5), K09cPcPHUHeHTbl C m
1 

•11'2 , •• , m
0 

OTnH'IHhl OT HynH TOnbKO Torna, Korna 0 :S, m I 5: k I • llanee, C liO

MOlllbiO 3aMeHhl m -. k - m H3 ypaaaeHHH ( 2.3) nerKo rrony'IHTb nae 
l l I 

anbTepaaTHBHbie rpyrrrrhi rrpoCThiX cooTHollleHnfi Me)Kny K09cjl¢nuneaTaMn: 

1) C m , m , •• ,m 
1 2 n 

=C 
k l-mt,k2m2 •••• k -m , 

n n 
( 2.8) 

2) =- C k - m ' k 2-m2 
·J I 

c· m ,m , •• , m 
I 2 n 

, •• , k -m 
n n 

· Bbmcaeane cnencTBHH A -HHBapHaHTHoCTH ypaBHeHIISI ( 2.1) yno5ao rrpoaecTH 

He B KOOpJliiHaTax s. . a B HOBOM 5a3Hce. nonb3Yf!Cb CBOHCTB8MII MaTpliUbl 
1 ' 

rrepeKpeCTHOfi CHMMeTpHH ,A/5/, acerna MO)KHO YK838Tb T8KOfi 5a3HC 1 

a
1 

(wl = b 
11 

S
1
(w), B KOTOpoM rrpeo5pa3oaaane A) 5yJleT 

a -.+a 
- I 

a _._a 1 ' 

a -+-a 
2 2 , 

a ...,._a 
m m 

m < n 
1 

a m...t ... +a m+l 

a -.a 
n n 

6 

,i 

~ 

! 
ljl' 

' ~~ 

r 
l ,,. 

l 
1 
'i ,, 

\ 
I 

I 

t rt 
lJ 
f 
i 
I 

.) 

0TCIOJl8 SICH0 1 'ITO IIOnHHOM p ( S t , • • , S ) B 5a3 nee a I N .._. . no. 

)K8Tb a , a , .... , a 
, l 2 m 

TOnbKO B CYMMapHOfi 'I~THOH ( He'I~THC 

3aMeTHM 1 qTo 5a3HC a I ae yno5ea nnSI orrncaanSI I -IIHBa 

BBHJly qero Mbl 5yneM IIOnb30B8TbCSI liCXOJlHhiM 5a3HCOM S I , · •, S 

HHM OIIHCaHHyiO Bbillle MeTOJlHKy K HCCnenoBaHHIO cPYHKUHOHam 

Me)KJlY S I (w) ( i = 1, 2 , 3 ) B ypaBHeHHSIX ( 1.1) C TpeXpSIJlHOfi Ma' 

Ypaaaeane (2.1) B 9TOM cnyqae nMeeT ann 

P (S , S , S 
N I 2 3 

N ml 

) = l l c 
m=O m :0 N-ml,ml-m2,m2 

m2 
s 

3 

N -m1 m -m 
S S I 2 

I 2 
I 2 

BhiSICHIIM orpaHH'IeHIISI1 HaKnaJlhiBaeMbie aa P N ( s 
1 

, s 
2 

, S
3 

l 1-HHBaJ 

nycTb B COOTBeTCTBHH C (2.2) 

0 < k = max ( N - m ) < N , 
- I I -

O<N-k=maxm <N 
2 2-

Torna ... cornacao ( 2.5) 

max (m -m ) = N -k + k 
2 I 2 

noci(OnbKY max ( m 
1 

-m 
2 

) < N ; TO 

k2.$kl. 

TaKHM o5pa3oM, nnSI rrpOH3BonbHhiX k 1 H k 2 

0 <· k < N 
1_ 

·O < k 
2 

< k 
1 

, 

7 



( 2,4) 

( 2.5) 

sapbiipyeMbiX B rrpenenax, 

a<fl<fJIIUIIeHTbl C m 1 , ~ , ,, , mn 

:5 k I • llanee, C IIO-

~SI (2.3) nerKo rrony"'IITb .oae 

:IIil: M9)1(.lly Koa<fJ<fJIIUIIeHT8MII! 

( 2.6) 

-m 
n n 

HeHIIsr (2.1) yno6Ho rrposecTII 

1b3YSICb CBOHCTB8Mll M8TpliUbl, 

))I(HO yKaaaTb TaKoil: 6aa11c, 

e A) 6y.oeT 

-a 2 , 

m 
m < n 

1 
-a 

->+a m-<-1 

a 
n 

0TC!Oll8 s:iCH0 1 "'TO IIOJJIIHOM P ( S , • •, S ) El. 6aaiice a I ll
1 

OJJ)I(eH conep-
N t n· 

)1(8Tb a 
1 

, a 
2

, •• , a m 

3a~eTIIM 1 "'TO 6a3IIC a I 

TOJlbKO B CYMMapHOH "'~THOH ( H9"'~THOH) CTeiieHII, 

-IIHB8pii8HTHOCTII 1 

BBII.lly "'9f'O Mbl 6yneM IIOJlb30B8TbCSI IICXOllHbiM 6a3IICOM S l , • •, S ll npiiMe

HIIM OIIIICaHHYIO Bbiiiie MeTO.lliiKy ,K IICCJJ9.QOB8HII!O <flyHKUIIOHaJJbHb!X CBSI3eil: 

M9)1(.llY S I (w) ( j = 1,2 , 3 ) B ypaBHeHIISIX ( 1,1) C TpeXpSI.llHOH MaTpiii.i eil: A '1-n 

YpasHeHIIe (2.1) B aTOM cny"'ae IIMeeT BIIn 

N. m 

p ( s . s . s ) = I. !.1 c 
N I 2 3 m=Om=<JN-ml,ml-m2,m2 

I 2 

N -m1 m -m m
2 S S I 2 S 

I 2 3 

( 2. 7) 
0 • 

BbiSICHIIM orpaHII'IeHIIsr, HaKn.anhiBaeMbie Ha P N ( s 
1 

, s 
2 

, s
3 

) 1-IIHBapiiaHTHOCTbiO. 

nycTb B COOTB9TCTBIIII C ( 2,2) 

0 :5': k 
1 

= max ( N - m 
1 

) ~ N , ( 2.8) 

0 <N-k =maxm < N 
- 2 2-

Tor.oa .. cornacHo ( 2.5) 

max (m 
( 2.9) 

max ( m 
1 

-m 
2 

) < N ·, TO 

( 2~ 10) 

TaKIIM o6paaoM, nnsr rrpoiiaaonbHhiX k 
1 

II k
2 

0 <· k < N , 
- I_ 

·O < k 
2 

< k 
1 

, 

7 



I 
L 

oTmrtiHhre oT Hynsr KoscfJcfJnuneHThi B ( 2. 7) orrpeaenmoTCSI HepaBeHcTBaMII 

N ~m 1 ~ N- k 1 ( 2.11) 

min ( N - k 2 , m 1 ) 2: m 2 ~max ( 0 , m 
1 

- N + k 1 - k 2 ) • 

B COOTBeTCTBHII C ( 2.6) Me)KllY OTnii'IHhiMII OT HynSI KOSijlljJIIUHeHTaMI! 

c N-m 
1 

, m 
1
-m

2 
,m

2 
5yaeM I!MeTb llBe anbTepHaTIIBHb!e rpyiiiibl COOTHO-

IIIeHIIH: 

I. c = c 
N-m

1
,m

1
-m

2
,m

2 
k

1
-N+m

1 

( 2.12) 

,N-k
1 

+k
2 

-m
1

+m
2

, N- k
2 

-m 
2 

2. c =- c 
N-m

1 
,m

1 
-m 

2 
,m

2 
k

1 
-N+m

1 
,N -k

1
+k

2 
-m 

1 
+m

2 
,N-k 

2
-m

2
• 

TaKIIM o5paaoM, c yqeToM Tpe5oBaHIISI 

IIpi!MeT BIIa 

-IIHB8pll8HTHOCTII 1 ypaBHeHHe (2,7) 

N 
min(N-kz,m

1
) N-m m- (2.13) 

I l m2 m 
.:£ c s s s 2

=0 .:£ N -m , m -m , m 1 2 3 ' 
m

0
= I 1 2 2 

s ) = 
PN(S 1 ,S2'3 m=N-k

1 I =Ifiax(O,m CN + k 1-k2 ) 

IIpi!'IeM KOSijlljJIIUI!eHTbi B ( 2,13) IIOa'IIIHSIIOTCSI OllHOH 113 a ByX rpyiiii COOT

HoiueHHH ( 2.12) • .Qnsr rrony'leHHSI cneaCTBHH A -HHBapH8HTHOCTH ( 2,13) nepeii-

aeM K 5aancy a(w ),.s 
1 

(w·) II s 
2 

(w) H3BeCTHb!M o5pa30M; 

S (w) = 
I 

-4a(w)+2s (w)+s (w) 
I 7, 

-a(w)- s (w) 
2 

2a(w) + s 1 (w) 

8 

( 2.14) 

rae a(w·)- He'leTHasr, a s 
1
(w) n s

2
(w)- 'leTHhre ~YHKUIIII w. KaK 

BOpHnOCb Bhiiiie1 anSI A -HHB8pH8HTHOCTH Heo5xoaHMO H aOCT8TO'IJ 

( 2,}3) coaep)Kano a ( W ) TOnbKO B 'leTHOii HnH B He'leTHOii CTeJ 

95p83HO STOMy B03HHKaeT cneayromaSI oaHOpOllH8SI CHCTeMa nHH9iiH 

HeHHii Ha KosljlljlnuneHThr rronnHoMa P N ( s 
1 

, 5
2 

, S 
3

) : 

mln(N, f+N-k 1+kz+k,2N-k
2
-'f) mln(N-k2 ,m 1 , f +k) 

.:£ .:£ c 
m =N-k m =max(m -N +k -k , f-N+m ,0) 

N-m 
1

,m 
1
-m

2 
~m 

l I 2 I I 2 I 

rrpn 1) BCeX He'leTHb!X k 0_$ k :s_ N ll scex f 0 _sf 'S_ N-k ; 

2) scex 'leTHhrx k o_s ks_N H BC9X f o.::;f~N-k. 

CncTeMbl (2.15,1) II (2,15,2) COOTBeTCTByiOT 'leTHOCTH H He'leTf 

KBK ljlyHKUHH w •• KosljlljlnuneHTbl B~·i m2 aaaaiOTCSI ¢opMynoii 

m m 
B 1 2 

fk 

rae 

m +m Pb ·q~(p) 
1 2 p 

=(-1) .:£ .:£ (-1) 
p =P q=q (p) 

H H 

m .:f+2q+2p k-p-m
2
-q+f n 

2 L-q p 
2 c c c c, 

m
1
-m

2
. m 2 N-m

1 
j 

pH=max(O,k-m
1

) 
1 

pb=min(N-m ,k, £-m +k,N+m -m-£ ), 
l . 2 2 l 

qH=max(£-m 2 ,£ -m 1 -p+k,O), 

q =min(N-m -p, f, f-m -p+k). 
b I 2 

K cncTeMe ( 2.15) rrpn ycnoBnH 1) HnH 2) HY:>!<HO eiiie ao5aBnTb cc 

HHSI ( 2.12,1) nmi ( 2.12, 2). 1 Incno ypaBHeHnii ( 2,15) rrpn k He'le'I 

naeTCSI !lJopMYnoii 

[ N -1 ) · [ N -1 ) n = E(--)+1 x N-E.(--), 
2 2 

\ 
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rpenenSIIOTCSI HepaB9HCTB8MH 

( 2.11) 

lMH OT HynSI KosljlljluuueHTaMH 

'9pHaTUBHble rpynnbi COOTHO-

-m 
2 

( 2,12) 

apUaHTHOCTH 1 ypaBHeHue (2,7) 

OAHOH ll3 A ByX rpynn COOT

'HBapuaHTHOCTU ( 2,13) nepefi

Hb!M o6pa30M: 

( 2.14) 1 

rae a(w)- He"'eTHaSI, a s 1(w) li s2(w)- "'eTHhie ~YHKUUH w. KaK y)l{e ro

BOpHnOCb BbUIIe, AnSI A -HHBapHaHTHOCTH Heo6XOAUMO li AOCT8TO"'H0
1 

"'T06b! 

( 2,13) COA9p)l{ano a ( w ) TOnbKO B "'eTHOll HnH B He"'eTHOll CTeneHII, Co_:, 

96pa3H0 8TOMy B03HIIK~eT Cn9AY101ll8SI OAHOp0/lH8SI CIICT9M8 nuHefiHhiX ypaB

H9Hilll aa KoaljlljluuueHThi nonllHOMa P N ( s 
1 

, S
2 

, S 
3

) : 

mln(N, C+N-k 1+k2 +k,2N-k
2
-:-'f) mln(N-k2 ,m 1 , C +k) 

np11 

~ ~ c 
m =N-k 

l 1 m =max(m -N +k -k , C-N+m ,0) 
2 1 1 2 1 

1) Be ex ae"'eTHhiX k o.::; k ~ N u Be ex C 0 ,:Sf 'S_ N-k ; 

Be ex C 0 :;S C ~ N- k • 2) BCeX "'eTHhiX k 0~ k$.N 
( 2.15) 

CuCT9Mhl ( 2,15,1) II ( 2,15, 2) COOTB9TCTBY10T "'eTHOCTH II He"'eTHOCTII PN 

38A810TCSI ~OpMynofi 

m -C+2q+2p k-p-m2-q+f o ' 
2 L-q p q 

2 c c c c ' m
1
-m

2
. m 2 N-m

1 
N-m

1
-p 

rae 

p = max ( 0, k- m ) 
H 1 I 

pb=min(N -m
1 

.• k. E-m
2

+k,N+m 
2
-m

1
-C ), 

( 2.16) 
qH=max(f-m 2 ,C -m

1
-p+k,O), 

q =min(N-m ....:p, r, r-m
2
-p +k). 

b I 

K CliCTeMe ( 2,15) npu ycnOBIIII 1) un11 2) Hy)I<HO eme Jl068BllTb COOTHOIIIe

HI.jSI ( 2.12,1) 11mi ( 2.12, 2). I-Jucno ypaBaeanfi ( 2,15) np11 k He"'eTHhiX 3a

naeTcSI <jlopMYnofi 

n =[E(~l+I]'x[N-E,(~)], 
2 2 ( ~.17) 

. ' 
\ 
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a IIpH "'eTHbiX k 

n~[E(~)+l]x[N +1-E(~) 
2 2 

qHeno ·HeH3BeeTHbiX K08tPtPHUHeHTOB 1 OIIpenenSieMOe H3 

( 2, 12, 1) eeTb 

a B enyqae (2.12,2) 

rne ~ eeTb 

M + 1 
M 1 ~E(--), ?. 

hi 
M ~E(-), 

2 2 

M ~ ( N - k 
1 

+ 1 )( k
1 
+ 1 ) + ( k 

1
- k 

2 
) k 

2 

( 2.18) 

( 2.12), B enyqae 

( 2,19) 

( 2,20) 

( 2,21) 

Boo6IUe rOBOp51 1 OllHOponHaH eHeTeMa ( 2,15) BMeeTe e yenoBHHMH ( 2,}2) HB-

nHeTeH eHnhHO rrepeorrpeneneHHOH, TaK KBK n e poeTOM N eTaHOBHTe51 ey-

rueeTBeHHO 6onhiUe M I HnH M2 • 

TaKHM o6pasoM, sanaqa Haxo)KneHHH ¢yHKUHOHanhHbiX eBH3eil eBonHTeH 

K aHanH3Y. Ha eOBMeeTHOeTb ( HeKn!O"'851 TpHBHanbHb!H enyqafi 1 Korna Bee KO

a<jl<jlnuHeHTbl pBBHbl HynJO) eHeTeMbl ( 2,15) B llBYX enyqaHX e yenOB!lHM!l ( 2,12) 

( 1 HnH 2) H K rroenenyiOIUeMy HaXo)KneHiliO Be ex Koaljl¢nuneHTOB c ~ 
' -m 1 ,m 1-m 2 ' m 2, 

Bb!p8)K8HHbiX tiepe3 KBKOH-HH6ynh OllllH, ilnH Torci, 'IT06b! eUCTeMa ( 2, 15) 
BMeeTe e (2,12) llMena H8TpllBHanhHOe peiUeHne, He06XOQHMO H llOCTaTO"'HO, 

"'T06bi paHr M8TpllUbi1 OIIpenenHJOIUei'! 8TY eHeTeMy 1 6bm M8HhiUe "!Hena He

H3B8eTHbiX ( M 1 HnH Mz ). PasyMeeTeH, rrony"'HTh H rrpoaH'anHsnpoBaTh Ha 

HeTpllBHBnbHOeTh peweHH51 orpOMHOe Bee B03paeTBIOIU88 e poeTOM N !COflii'I8eT-

I 

10 

BO ClleTeM · ( 2,15) · O"!eHb TpynHo Bpy"'HyJO, -OnHaKO 8T? e yeiiE 

enenaTb. KOMIIh!OTep, eenu eoo6pa3HO OIII!eaHHOMy anropHTMY 

Ka)Knoro N npu Beex k-1 u k2 ( B qeTbipex cnyqagx) onp• 

MaTpi!Ubl B CI!eTeMe ( 2,15) H BbiQaeT Ha II8"18Th 'TY MaTpHuy, Kl 

8T H8TPHBI!anbHOe peruenue, TioeKOnhKY K08tPtPHUI!8HTbi MaTpHiihi 
m m 

e B ~· 2 ( quena C , k HYMepy!OT eTpOKI! 1 a m 
1 

, m 2 • 

"'I!ena, TO Bbi"'HeneHHbie MaiUI!HOfi KOStPtPHUH8HTbi TO"! e~Th uenbie 

.eTBYJOT peanhHbiM, TioaToMy, nony"'HB B eBoe paenopH)Keane. ona: 
~ . ' . 

( 2,15) 1 HMeiOIUyJO HeTpHBHBnhHOe peiUeHne 1 He eoeTaBHT Tpyna TO 

nnTh Bee koa¢¢nuneHTbi c N. . . , a saaqnT, n 'at 
. . - mt ' m l - m 2 • m 2 . 

UHOHanhHYIO eBH3h. TaKoil pae"!eT 6bm npoBeneH Ha 38M nnS:i Ma' 

H DO N = 8 Hafineaa TOnhKO ODHB IDVHKIIHOHanhHaH eBH3h 

P =5
2

-S S =0 (N=2 ,k =k. ·;,1), 
2 2 I 3 I 2 ' 

2 ' 3 
a T8K)K8 (P ) = 0 npn N ~ 4 k

1 
~ k ~ "'. 2 H (P · ) = 0 

2 I .., 2. 

k 1 =k~ "'3, · KOTopaH. eooTBeTeTByeT HsBeeTHoMy pemeHnJ0,/1/ 
. q-n 

pa30M, ecnn llnH MaTpHUbl A · HMeiOTC51 OTnll"'Hbie OT ll3BeeT 
, I 

'MnanhHbie CBHsn, To oan, no Kp~fiaefi Mepe, nMeJOT Bnn PN < ~ 

C N ~ 8 , o'TM8THM T8K)K8 1 "'TO 

naeT tPYHKUHOHanhHbie eBH3H 1 

B · pa6oTaxl 1,3/ ~ 

B rrpllM8H8Hilll K MaTpnue A ( 1. 1) 

COOTBeTeTBYIOIUI!e peiUeHHHM 1 I 

·fl rr T e p a T y P. a 

1• B.A.MeurepHKOB, IlpenpHHT OHHH, P-2369, .Gy6na, 196~ 

2. B;A.MeurepHKOB, MeTo.a pemenrrH cTaTuqecKoro 11pe.aena .arrc 

.. · ypaBHeHHfi pacCeHHHH, .GoKTOpCKa~ .LrHCi:::epTaUHH • .Gy6Ha, 

3, B.H.)f(ypaBneB, B~A.MemepHKOB, K.B.Peprrx. JlpenpHHT Ol1HJ1 

.Gy6n8, 1968. 

4. T.Rothelutner. Zs.Phys.,g:z, · 287(i964) •. 

5. P.B.F'airlle. J.Math. Phys., 7, · 8:1..:1... (:1..966) •. -
PyKonHcb nocTynHna B 1!3JlaTenbCKHll OTnen 

14 MapTa 1969 rona,. 
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( 2,18) 

IeMoe na ( 2,12), B cny'lae 

( 2,19) 

( 2,20) 

( 2.21) 

recTe c ycnoBUSIMU ( 2,12) SIB

c pOCTOM N CT8HOBUTCSI cy-

UIIOH8J1bHbiX CBSI39ll CBOJliiTCSI 

TibHbrii cnyqaii, Korna Bee Ko

x: CJ1Y'l8SIX C ycnoBIISIMII ( 2,12) 

Kos¢qmuneHTOB c · . 
N-m

1
,m

1
-m

2
,m

2
, 

ci, 'IT06b! CHCT9M8 ( 2,15) 
:e, He06XOJlHMO H Jl0CT8TO'IH0 1 

eMy, 6b!J1 M9Hbl!I9 'IIICJ18 He

Y'liiTb II rrpoau'ammiipoBaTb Ha 

raiOruee C pOCTOM N KOJ11I'I9CT-

BO CUCT9M ( 2,15) · O'I9Hb TpyJlHO BPY'lHyiO, ·0JlH8KO 9TO C ycrre~OM M0)!(9T 

CJl9J18Tb KOMIIbiOTep, 9CJ1II C006pa3HO OIIIIC8HHOMy 8J1I'OpUTMy M8IIIIIH8, JlJ1H 

Ka)!(noro N rrpii Bcex k-1 n k2 ( B 'l9Tbrpex cny'laSix) orrpeaennT paar 

M8TpiiUbl B CUCTeMe (2,15) H Bb!Jl8CT Ha II9"18Tb'TY M8Tpnuy1 KOTopaH IIMe

eT H9TpHBII8J1bHOe pel!I9H!Ie, DoCKOJ1bKy Koa<jJqJUUII9HTbl MaTpiiUbi1 CBH38HHbl9 
· m m 

C · 8· ~' 2 
( "l'liCJ1a C , k HyMepyiOT CTpOKU, a m I , m 

2 
- CTOJ16Ubl), 

epTb U9J1b!9 tJ'IiCJia, TO Bb!'lHCJ19HHbl9 MaliiHHOfi KOS<jJ<jJUUH9HTbl TO'IHO COOTBeT-. 

,CTByiOT peanbHb!M, D09TOMy, IIOJ1ytJHB B CB09 paCIIOpH)!(9HH9. OJlHy 'li3 CHCT9M, 

' ( 2,15) 1 ~MeiOI!IyiO H9Tp!IBHaJ1bH09 pel!I9HH9 1 He COCTaBIIT Tpyna TO'IHO OIIpene-

J11ITb BCe K09q)(jJHUII9HTbl C · · · a . 3Ha'IIIT1 H 'HafiTII <jJyHK-
. · N - m1 , m 

1 
- m 

2 
, m 

2 

UIIOHaJ1bHYIO CBSI3b. TaKofi p8C'IeT 6brn rrpoBeneH Ha 3BM nnfl MaTpiiUbl A 'I-n 

H DO N = 8 HafineHa TOJ1bKO ODHa WVHKUIIOH8J1bH8SI CBSI3b 

a T8K)!(el (P 
2 

•kl=k~=3,· 

a 
rrpii N = 4 k = k = 2 n (P ) = 0 rrpii .N = 6 

1 J l 2. 2. 

KOTOpaSI COOTB9TCTByeT H3B9CTHOMY pell!eimiO,/ 11 TaKUM o6-

p830M• 9CJ1H JlliSI MaTpHUbl 
A 'l-11 

'UM9IOTCSI OTJ11I'IHb!9 OT II3B9CTHOU ITOJ11IHO-
I 

'MII8J1bHbl9 CBSI3II 1 TO OH'Ii 1 no KpafiHefi Mepe, UM9IOT BHJl 

B Ilp!IM9H9HIIII K M8Tp!IU9 A ( 1, 1) anropiiTM C N ~ 8 , o'TM9TIIM T8K>K9 1 'ITO 

Jl89T <jJyHKUUOHaJ1bHbl9 CBSI3U 1 

B pa6oTaxl 1,3/ ~ 
COOTB9TCTBYIOIUII9 pell!9HHSIM 1 . IIOJ1y'I9HHbiM 
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