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Maorae pac'!eTbi no !lllepaoii ljlH3HKe ( o6ono'leHa!l Moaenb c ocTaTO'!HhiM 

aaaHMOAeiicTaaeM, MeTOA XapTpa-<l>oKa, npaMeaeHHe MaTpHUhi peaKUHH EpaKaepa 

B KOHe'!HblX !!Apax) HMeiOT OAHY 061Ily!O '!aCTb: BBeAeHHe MOAenH He3aBHCHMblX 'laC-

THU H nocneayiOmee Bhi'IHCneaae MaTpH'!HhiX sneMeHTOB aayxqacTH'!Horo onepaTopa, 

KOTOpb!H C HeKOTOpOii TO'IHOCTb!O OnHCbiaaeT HyKnOH-HyKnOHHOe B3aHMOAeiiCTSHe, 

B npeACTaBlleHHH OAHO'!aCTH'!HblX ljlyHKUHii MOAenH, BaHAY TOro, 'ITO onepaTop S3aHMo-

aeiiCTBH!I 3aBHCHT TOnbKO OT OTHOCHTenbHblX KOOpAHHaT napbl HyKnOHOB, An!! Bbl

'lHCneHH!I MaTpH'!aoro 3neMeHTa yao6uo nepeiiTH a cacT;MY ueaTpa Mace (u.M.), 

0aHaKO 3TO llpHBOAHT K ynpOIIleHHIO TOnbKO B TOM cnyqae, KOrAa onepaTOp faMHnb-

Toua an!l naphi 'laCTHU a aaaaoM saewaeM none aonycKaeT paaaeneaae nepeMeH-

/1/ 
HhiX a cacTeMe u.M. KaK noKaaan TanMR , 3TOMY Tpe6osaaaro yaosneTaop!leT 

TOnbKO nOTeHUHan rapMOHH'!eCKOrO OCUIWnHTOpa, $opMynhi 1 no KOTOpblM CBH3aHbl 

BOnHOSble ljlyHKUHH rapMOHH'!eCKOrO OCitHnn!ITOpa B na6opaTOpHOii H U,M, CHCTe-

/2/ 
MaX, 6binH nony'!eHhl MOWHHCKHM • l.IT06hl H36aBHTbCSI OT 3aBHCHMOCTH Ha npo-

eKUH!IX 1 BBOAHTC!I npeACTaaneHHe, rae MOMeHTbl KOnH'IeCTSa ABH)I(eHH!I napbl '18CTHU .. .. .. 
CB!I3aHbl Ha 061IlHii MOMeHT A = f I+ p 

2 
• i1TaK, Mbl HMeeM B na6, CHCTeMe C06-

CTBeHHbie aeKTOpbl I n y • n p • A jl. > • a B U.M. CHCTeMe In e. NL • ,\ 1.1 > 
1 1 2 2 

( n n , n , N - paAHanbHble KB8HT0Bble 'IHCna COOTSeTCTBeHHO nepaoii H BTOpOii 
I 2 

'18CTHU, OTHOCI!TenbHOrO ABH)I(eHH!I H ABH)I(eHH!I U,M., pI, f 2 , p , L - KBaHTOBbie '!HCna 

MOM8HTOB KOnl!'!eCTBa ABH)I(eHH!I B TOM )l(e nop!IAKe, /.1 - npoeKUI!!I nonHOr'O MD-

Me!l'l'a KOnH'I8CTBa ABH)I(eHH!I A ) • 06e 3TH CHCTeMbl B8KTOpOB !IBnSIIOTC!I C06CTBeH-

HblMH BeKTOpaMH onepaTopa 
,\2 H ero npoeKUHH a, cneaoaaTenbao, cymecTay

eT YHHTapaoe npeo6pa30B8HHe, K031jlljlHUI!eHTbl KOTOporo He 3aBHC!IT OT fJ. 
/3/ 

(cp. ), 

C!IH3biSaiOWee 3TH AB8 CHCT8Mbl: 
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In f ,n f -,)qt>"' I <nf,NL,.\In f n f .\>x Jnf,NL,.\,_. >. (1) 
I l 2 2 nfNL I 1 2 2 

BBIIJlY TOro, 'ITO o6e CHCTeMbl BeKTOpOB S!Bn!IIOTCSI TOlKe C06CTBeHHbiMH SeKTOpBMH 

onepaTopa nonuolt auepruu, a cyMMe ( 1) uuneKCbl orpaHH'IeHbl Tpe6osauueM 

2 n 1 +f 1 + 2 n 
2 

+f 
2 

- 2 n + f + 2 N + L , (8 ABJJbHeltmeM 6yJleM seJJH'IHHy 

< I > a ( 1 ) ua3b!BBTb npocTo M -cxo6xoii). 

121 
B pa6oTe naua o6maH tjlopMyna .nnH M -CK06KH JlJJSI 

'leHO pexyppeHTHOe COOTHOWeHHe, no KOTOpOMy MOlKHO noJJy'IHTb 

n 
1
• n 

2 
• 0 H nony-

M -CK06KH c 
n 1 + 1 , n + 1 , ecnu uaaeCTHbl see cxo6xu c 11 

1 
, 11 • Ha ocuose aTHX ljlop-

2 /4/ 2 
Myn EpOJlH H MOWHHCKH H3)lllJIH Ta6JJHUbl , B KOTOpb!X npHBOJlSITCSI see M -CK06-

KH, HHJleKCbl KOTOpb!X YJlOBJJeTBOpHIOT orpaHH'IeHHHM 2 II + f < 6, 2 II + f < 6. 
l ,_ 2 2-

TaM COJleplKBTCH TllKlKe tjlopMyJJbl , KOTOpb!e YK83b!S810T CHMMeTpH!O CK060K OTHOCH-

TeJJbHO pa3Hb!X nepeCTBHOBOK HHJleKCOB H npHBOJlHTCH fi0Jlp06Hble tjlopMyJJbl JlJISI Bbi

'IHCJJeHHH MBTpH'IHbiX 3JieMeHTOS HYKJJOH-HYKJJOHHOrO B38HMOJleitCTBHSI (BKJI10'18SI 

ueueuTpanbHble 'IJJeHbi) np11 noMOWH p,l -CK060K, 

flanbie tjlopMynbi nnH M -cKo6ox 6b!JJH nonyqeubl u npyrHMH asTopaMB 1 aa-

/5/ 
npMMep, KaytjlMBHHOM H HoaKoM , KOTOpb!e pacCMOTpenH M -cKo6KH aa ocuose 

16! 
TeopHH rpynn; EapanlKe H .LlasHc AJJH npoaepKH paC'IeTos no MeTony XapTpH-

<Iloxa nony'IHJJH npocTbie tjlopMynhi nnH MaJJbJX aaa'leuua f 

.LlnH p8C'IeTOB, KOTOpb!e npOBOJlHJJHCb BBTOpOM no Bbi'IHCJJeHHIO MBTpBUbl peax

/4/ 
uuu Epaxuepa s nerxux S!Jlpax1 oKaaanocb1 'ITO npuMeneHae Ta6nuu ue coaceM 

YJl06HO no HeCKOJibKHM npH'IHHBM, 

l, M- CK06KH 38BHCSIT OT 9 napaMeTpOS H1 CJJe)lOB8TeJJbHO, HCK8Tb HX B Ta6-

JIHU8X JlOBOJibHO CJIOlKHO, 

2, flpu HCnOJJb30S8HHB 38M M -CK06KH 38HBM810T MHOro MeCTa B naMSITH Ma

WHHbl B HyX<HO noJJ .. 30B8TbCH CJJOlKHOit nporpaMMOJt HCK8HJUI, 

3 • .LlnD Mnorax pac'leToa Tpe6yiOTC!I M -cxo6xu c TaXHMH sna'leHHHMH napa-

MeTpoa1 KOTOpbiX a Ta6nuuax HeT, 

8 CB!I3H C 3THM He06XOJlHMO HMeTb nporpaMMY, KOTOpaR n03BOJISieT Bbi'IHCJJS!Tb 

noaonbHO 6bJCTpo ace cxo6KH 6ea orpaHH'IeHHR anaqeuua napaMeTpoa. Taxyro npo-

17/ rpaMMy YJl06HO COCTBBHTb HB OCHOBe tjlOpMyn, nony'leHHblX EpMHKOM • 0CHOBHOit 

4 

Hneei! HBnHeTCH uaaecTHbiit !llaKT 1 'ITO onepaTop faMBJJbTOHa H rapMOHH'Iecxoro 

OCUHJIJISITOpB MOlKHO Bblp83HTb B BH)le CYMMbl TpeX onepBTOpOB1 KBlKJlblit H3 KOTOpb!X 

HMeeT BHJl a+ a H 1 CJJe)lOBBTeJJbHO, ero MOlKHO paCCM8TpHB8Tb K8K onepaTop 'IHC-
1 I + 

na '1/lCTHU \ onepaTOpbl a
1

, a I YJlOBJJeTBOpSIIOT nepeCTBHOBO'IHbiM COOTHOIUeHH!IM JlJili 

+ ) . 
6030HOB ( a I • a l ] = fj 1 l 

0603H8'18SI BeKTOp OCHOBHOrO COCTOSIHHli OCUHJIJJSITOpa KllK l 0 > ( BBKyyM), 

nonyqaeM cnenyrow11e aopMapollaHHhie co6CTlleHHhle aexTopbi 

ln
1

,n
1
,nk>= 

- ( a+ ) n I ( a+) n l ( a+ ) n k I 0 > . 
I J k 

V n I 
n ! 11 ! 

' k 

Ecnu Bbi6paTb onepaTopbl a 1 ( i = - 1 , 0 , 1 ) B BH)le 

a 1 
1 

v'2 
(a.-lay), a .. a • a --1 

1 

..; 2 
( a + I a 

z y 

rne g ... ) p 
m ""-ii 

... 
a '" (a , a , 

z y 
a)= 1 (w • -- (&) ... 

..;T T r + 

TO +a+ a +_1_) 
-1 -1 2 

H .. .fri(&)(a+a +a+a 
l I 0 

B Z - KOMUOHeHTa onepaTopa MOMeHTB KOJIH'19CTS/l JlBHlKeHHSI 

= 1i (a+a -a +a 
z l I -1 -1 

) . 

H 1 cne.a.oaaTen.,H01 BeKTOpbi I n , n , 11 > HBJJSIIOTCSI onuoapeMeHHO co6cTaeHHbiMB 
I 0 -1 

aeKTopaMB onepaTopa H 11 onepaTopa f (co6cTaeuuoe 3Ha'lenue 1i (n -n '• 
• 1 -r 

K HX MOlKHO nOSTOMY xapaKTepH30B8Tb KSBHTOBblMH· 'IHCJJB-T.e. m = n - n I -1 

MH Y ( 3HeprHS1) 1 
p (uanpuMep1 m H HeKOTOpb!M TpeTbBM KB8HTOBb!M 'IHCJIOM 

P = II -I ), T,e. 

I n 
1

, 11 
0 

1 n _
1 

> ,. l v- m - 2 p , m + p, p > • 

B cuny BbJWeCKa3aHHOro1 MelKJlY co6cTaeHHbiMB aeKTopaMB H 1 coOTaeTCTayro-

WBMH ctjlepH'IeCKHM KOOpJlHH8T8M 1 H aeKTOp8MH l V - m - 2p, m + p, p >CyiUeCTByeT Co-

OTHOIUeHUe 

lnfm>=! 
p 

" n m 
A l2n+f-m-2p,m+p,p>(-1) 

r p 

5 



lllb 

D.nH KOS<jlcjlHUHeHTOB A f P 
BpauK nonyqan 

n m / A fp ~v (2t +·0 22p-m (n+f>l<t-m)!(f+m)l(2a+f-m-2p)!p! a I 

(2n+H+l)! (2) 

[ p -m J mlll (p, -- l 
j . 2 

x (m+p)! Y-
(-l)r+p 

t•max ( 0, -m, p-n) 2 
2 

• (11 + r - p)! ( p- r) ! (t - m -2 r) ! ( m +r)! r ! 

D.nH Bbi'IHCneHHR M -cKoooK nepexoaHM onwr& K paaaeneuuoMy npeacTasneuu~ 

In ,f ,m t' n 2f2 m.2> 

nyqaeM 

H , HCl!Onb3yR CBOACTBa K0:3~~HUHeHTOB Kneowa, no-

<nC NL,Ain l ,n l ,A> U m f m r4 m + m ) • 
1122 1121 1 a 

" m n m am Nlol 
I U m LM I A m + M) I A I lA 2 2 A 

A X 
t I P l 

, 
2 p 2 

fp LP m+M-=111 +m p p p p -I 2 l 
n+n+n+N 

(-1) 
1 2 

xI 11 - m -2 p , m + p • p • y -m -2p • m + P 'P I I I I I I 2 2 2 2 2 2 

11- m -2 p , m + p , p , 11 - M - 2P, M + P, PI rae 11 = 2 n + 
I I 

H T,A, 

OcTanoc& uaATH ~opMyny anR I I CKOOKH. 3aMeTHM, 'ITO npa nepexoae OT 
~ ~ ~ 

na6opaTOpHOH CHCTeMbl ( f I , r 
2

) B CHCTeMy !l,M, ( r-: R ) HMliYIIbCbi npeo6paayJOT-

CH TeM Me o6paaoM, 'ITO H KoopaauaTbi u, 

( r e f) ( C M.) 
cneaoBaTenbHO, TO lKe OTHOCHTCH K Bhl-

X 

palKeHH~ onepaTOpOB a l , a I llpH l!OMOWH a r ll a r 2 l 
• Ha 

KOMl!OHeHTbl BCeX l!epeCT8HOBO'II!biX COOTHOWeHHH anSI B( l) , B ( 2 ) BbiTeKaeT, 'ITO 

~(I) ~(2) .. (ref1 ~(CM) 
onepaTopos a , a ,a " a KOMMYTHPY~T, ecna I ,. j H li0:3TOMY 1-
CK06Ka p8Cl!llA8eTCSI H8 llp01!3BelleHHe TpeX COMUO)J(I!Teneli, KOTOpbie 38BHCSIT OT HH

IleKCOB 0/lHHllKOBbiM 00p830M 

l11 -m 1-2p 1 ,m
1 

+P 
1
,p

1
,v 2 -m

2
-2p

2
,m

1
+p

1
,p

2
1v-m-2p,m+p,p, 

v-M-2P, M+P, PI • B -11 1 -m 1 -2P 
1
.v

1
-m

2
-ap

2
,11-m-lp,II-·M-2P 

X 
(3) 

6 

) 

.,·. 
I• 
:, 

I 

I' 

l r 
·~ 
·f 
:1 

\ ., 

i 
1!( 
\ 

B X B 
m l+pl ,m2+p2,nt+p, M+P Pl, P 2, p, P 

rae 

mtn (p, p 
2

l 

I 
r 

( -1) B 
p p p p 

I 2 

P4 !pa.!p!PI 

2 p + p 
r "'m cnr ( o, p _ p l ( P'l - P + r ) ! ( P 2 - r ) ! ( p - r ) ! r ! 

I 

HTaK, OKOH'laTen&uo, ~opMyna nnH M -cKo6oK HMeeT Bllll 

<nf,NL,Ain f ,n f ,>.> (f m P m I>. m +m )• 
1122 1122 I 2 

I UmLMJAm+M) 
n m n 

A I I A 
f p p p 

I I 2 

m n m NM 
2A A 

f p L p 
I X 

rn+M•~n +m 
l 2 

p p p p 
I 2 

n +n +n+N 

(4) 

I 2 
X (-1) B - B X 

111- "'12p I ,II 
2
-m

2 
-lp 

2
,11-m -2P, 11-M -2P m1+p

1
, m

2
+p 'i m+p, M+P 

X B 
p p p p 

2 

v
1

=2n
1
+f

1 11 ""2 n + f • 11 = 2 n +P 2 2 2 , v =2 N + L. 

B npanolKeHIIH npasoaaTCH anropaTM lll!R Bhi'lHCneuHR M -cKo6oK MeToaoM 

17/ 
5pHHK8 (~opMyna 4) ), Ou OTliH'ISeTCH OT anrOpHTM8 B B OCHOBHOM B asyx liY!IK-

Tax: 

1) BBHay TOro, 'ITO M -CKOOK8 He 38BHCHT OT m l , m 
2 

, MO)I<HO Bbl6p8Tb 

n~fihie 3H8'1eHHR 3THX ll8p8MeTpOB C ycnOBHeM 1 'ITO COOTBeTCTBYIOWHii K03~~HUHeHT 

Kneowa oyaeT ueuyneBbiM, Yao6Hb!M OK83blB8eTCH ua6op m I ,.f I • RI2=A-f,. 

8 T8KOM Cnyqae MOlKHO llpHMeHHTb Cl!eUH8llbHY~ QJOpMyny, KOTOpaH H8M!lOrO llpowe, 

/3/ 
'I eM o6waR ~opMyna anH Kos<jJ<jlrrnrrellTOB Kne6wa ( cp. - ( 3 • .6.6) J: 

I (2P )!(2.\+1)! , 

(f P P A- f lA.\ \= ----~------1 I 2 I 
I p + p 

I 2 I 2 

(5) 

B ~OpMyne (4) KpoMe TOro BCTpeqa~TCH KOaqJ<jJHnaeHTbi Kne6wa B cyMMe no m 

a OHH anH caenau!loro Bbi6opa napaMeTpos m
1

+m
2 

.. A HMe~ BH!l (fmLA-mjAA). 
/3/ 

Hx TOlKe MO)KHO Bbi'IHCnHTb, He HCl!Onh3YH o6wy10 ~OpMyny (cps. - (3,6,13)) 
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f+tn 
(fmLA-miAA)~(-1) (AALm-~.lfm)j 2A+1 '= 

2P + 1 

p +m 
= ( -1) I - ( H + 1)! (f + L-A)! (A+ L- m)! (P + m)! 

( A + l - P ) ! ( A - l + P ) ! ( A + L + f + 1 ) ! ( L -A + m ) ! ( f - m ) ! 

(6) 

J1p11MSHeHIIe 9TOro cnoco6a Bbi'IIIC11eH119 BCTpe'l810llliiXC9 B ( 4) K091jlcp11UIIeHTOB K11e6-

UJll 9KOHOMIIT llliMSTb II COKp8lll8eT apeMS C'leT8, 

2) 38MeH99 ace ljlaKTOp11811bi, BCTpe"i810llllleC9 B M -CK06Ke, Bbip8lK9HII9MII 

n' f = --·- , rae d - ue11oe 'IIIC110 > , Mbl !1011Y'I89M, TIOaCT8B1199 B (4) Bbip8lKe-

H;H (5f (6): 

< n p. Nl , A In I pI • n 2 r 2. A> = d2 
<nP,NL,r\ln f ,n Y ,.\> 

I I 2 2 (d) 
(7) 

o6o3H8'18eT M -CK06Ky, B KOTOpolt BC9 
rae < nf • NL , ,\ I n p , n r . ,\ > 

I I 2 2 ( d ) n! 

ljl8KTOp11811bi 3<iMC!tieHbl Bblp8lKeHHeM ---, 
d" 

Mcn011b30B8HIIe CBOHCTB8 (7) IIMeeT 6011blllOe llp8KTII'!eCKOe 3H8"ieHHe, T8K K8K 

H8 M8llli!H8X Tlll18 M-20 Bbl"iiiC11eHHe (20) ! ylKe Bbi3biB8eT nepe!1011H9HII9 II, T8KIIM 

o6p830M, 6e3 llpiiMeHeHIIII \ 7) 3H8'!eHH9 !18p8MeTpOB orp8HII'IeHbi Tpe60B8HIIeM, 'ITQ-

6bi C8MbiH 6011blllOH cp8KT0p11811, BCTp9"i810lllllliC9 B M -CK06Ke, 6bl11 MeHbllle (20)!. 

KpoMe Taro, a8JKe TIPII co61110aeHIIII 3Toro yc1IOBIIII "iiiC118 nopSAK8 ( 17)! ( 18)! 11 T.a. 

0'19Hb Be1111KH II llpll 'IIIC11eHHOM C'!eTe MOlK9T CH11bHO llOHIIlK8TbCII TO"iHOCTb, 3TH 

ace TpyaHOCTH MOlKHO ycTp8HIITb llOAXOAIIllliiM Bbi60pOM 3H8'1eH119 d 

nporp8MM8, KOT0p89 rrpHBOAIITCII B rrpllliOlKeHHII, rrpoaep9118Cb Bbi'!HC119HIIeM 

rrpiiMepHO 50 M -CK060K C T8KHMII !18p8M9Tp8MII, "iT06bi MOlKHO 6bl110 Cp8BHIIB8Tb 

/4/ 
IIX C T861111U8MH I an11 3H8"i9HIIit d = 4 II d =6. B 060HX C11Y'I811X !1011Y'III110Cb 

COBl18AeHIIe C T861111"iHbiMil 3H8'!9HHIIMII y BC9X Bbi'!IIC11eHHblX CK06K8X H8 7 Ullljlp 

nocne 38!111TOH, ll1111 Bhl'IIIC119HHII OAHOH CK06KII llOH8A06111!8Cb npiiM9pHO 1 CeKyHa8 

M8WIIHHOrO Bp9M9HH. 0AH8KO BpeMII C'!9T8 O'!eHb CH11bHO 38BHCIIT OT 3H8'!eHHlt !18p8-

MeTpOB. H8!1p11Mep, Bbi'!IIC1191111Cb ece CK06KH C 2n 1 +f I+ 2n 2 +f 2 .. 12 H llpH 3TOM 

38Tp8Tbi BpeM9HII 118 oaHy CK06Ky B CpenHeM COCT8B111110T 5-10 CeK, 

AaTop 6118ron8peH H. BH3Hepy 38 nOMOlllb npH cocT8B119HHII H8'!811bHOro B8-

P118HT8 nporp8MMbi, 

8 

n p II 11 0 lK e H II e 

AnropiiTM a1111 C'!9T8 M -CK06KII <nP, NL,,\ In r , n y • ,\ > 
1 1 2 2 oljlopMnea 

B Bllae rrpoueaypbl - ljlyHKUIIII C 11 ll8p8M9Tp8MII, nepBbie 9 113 HIIX - 9TO U9110'1HC-

neKHbie n8p8MeTpbi CK06KII e nopuaKe n, f , N, L , ,\ , n , P , n , f 
1 I 2 2 

CneayiOlllHli nap8MeTp ( ue1IO'!HC11eHf!hlii)- 3TO eenii'!IIH8 d ( cp. (7)). 3TH 10 n8p8-

MeTpoe BXOaHT B ClliiCOK 3H8'!eHIIJi, 11 !18p8M9Tp- llaeHTIIcpHK8TOp M8CCIIB8, ~8KTH

'!eCKIIil ll8p8MeTp, KOTOpbiii eMy COOTB9TCTByeT np11 111060M Bbi3oae npoueaypbi, ao11-

lKeH 6biTb HaeHTHijliiK8TOpOM M8CCI!B8 C HlllKHeli rpaHHUeli 0 H BepxHeli rp8HHUeli, Ko

T0p8Sl He MeHbme 'IIIC118 max ( 2n + 2 .f + 1 , 2 N + 2 L + 1 , 2 n + 2 f + 1, 2 n + 2 P + 1 ) . 
I I 2 2 

(0U9HKy 3TOll rp811HUbl HYlKHO npoaeCTH 38p8Hee corn8CHO M8KCIIM811bHbiM 3H8'!eHBS!M 

ll8p8M9TpOB, C KoTOpblMII XOTHM Bbl3biB8Tb rrpouenypy). 311eMeHT8M MliCCIIB8 aonlKHbl 

n! 
6biTb rrpiiCBOeHbl 3H8'!eHIIS! - ( R = 0, 1, 2, •• ) II 9TO rrpiiCBOeHIIe a011lKHO 6b1Tb cae

d" 
118HO ao nepeoro Bbi3oea npoueayphi, rrpli'!CM np11 ecex noc11eayiOllliiX Bbi30B8X aec11-

Tb!Ji !18p8MeTp rrpoueaypbl a011lKeH p8BIIS!TbCI! TOMy 3H8'!eHIIIO d 

11HCb 9119MeHTbl M8CCIIB8, 

npoueayp8 rrpoeepSieT BblllOnHeHHe CJ1eAyiOlllHX YC110BIIli: 

1) nepBbie 9 ll8p8MeTpOB HeOTpiiU8Tel!loHbl9 'II!C118 ( HO 119 

'IHClleHHOCTb). 

2) 

3) 
lf-LI:_r\_::f+L, IPI-Pd~,\ -s_fl+f 

2n+f+2N+L "'2n +P +2n +f 

, C KOTOpbtM C'IIIT8-

npoeep11eTCH ueno-

I I 2 2' 
Ec1111 XOTH 6bl oaHO 113 3TIIX yC110BIIll He BblllOliiiSieTCII, TO 3118'!elllle npoueaypbl =0. 

npH 11Cll011b30B81IIIH Tp811C11S!TOpOB TA-l 111111 TA-l M peKOMellayeTCII pa60T8Tb 

c BK11IO'!eiiHbiM 43-p83pSAOM ll3Y- IV , '!T06bi npoueaypbi ¢HKCIIpoe81111Cb 118 Pn, 

11118'!9 BpeMH C'!eT8 

npouenyp A , B 

=605+156+161 H8 

ya11HIII!eTCI!, 06lll811 anHII8 rrpouenypbl H B Hell coaeplK8lllHXCII 

p8BII8 \1662) 8 = 747 + 412 + 241 H8 TA-l 111111 (1244) 
8 
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E!-1 procedure DM ( p, f, P, L, _fa, pI , f 1 , p 2 , f 2, d, f ) 

value p , f, P , L , fa , p I , f 1 , p 2 , f 2 , d ; 

. integer p , f , P , L , fa , p I , f I , p 2 , f 2 , d ; ~ f ; 

begin real tenn , sum, s, sum 1 , sum 2, a 1 , a 2, t ; 

integer m , m min, q 1 , q 2 , q, Q, n 1 , n 2, n, N, m 1 , m 2 , M, max 2 , max ; 

real procedure A ( p' m' f' D ) ; value p ' m , e , D ; integer p' m, e ' n ; 

begin real tenn, sum; integer r, r min, r max ; 

r min~ "_!! m < 0 then - m else 0 ; .!!.. r min< n- p then r min: • n- p ; 

r max : = ..!.! n < ( e- m ) .;. 2 then n else ( e- m ) + 2 ; 

r : = r min ; tenn : = sum : • (2!_ r + n a 2 X ( ( r + n ) + 2 ) then 1 else - j ) I 
( 2t ( 2 X r) X f ( p + r- n j X f ( n- r ] X f ( f- m- 2 X r j X f ( m + r] X f ( r] ) I 

~r: = rmln + 1 step 1 until rmax ~ 

beglntenn:a-tenn x(n-r+Ilx<f-m-2 xr+2} x <f-m-2 xr+lll(4 x(p+r-n) 

x (m+rl x"r); sum: .. tenn + sum~r; 

A:=sqrt(2t(2xn+f-m)x(2xf+llx![p-~;f]x![f-m]x![f+mlx 

f [ 2 X p t f- m -2 X n] X f [ m + n ] X f [ n ] X f [ p] / ( f [ 2 X p + 2 X f + I] X d)} X sum 

end A; 

real procedure B ( n 1, n 2 , n, N )' ; value u 1 , n 2 , n, N ; integer n 1, n 2, n, N ; 

begin ~tenn, sum; integer r, rmin, rmax; 

rmin: "_!! n-nl >0 then n-ul else 0; rmax: = £f_n< n2 then n else n2; 

r: = r min; tenn: = sum : = (if r = 2 x ( r -!- 2 ) then I else -I ) I ( f [ n 1 - n + r] x 
- --- ·---

! [ n 2 - r ] x f [ n - r ] x f [ r ] ) ; for r: = r min + I step 1 until r max ~ 
begin term: ~ - tenn I ( n 1 - n + r ) ;(u 2 - r + I ) x ( n - r + I ) I r ; 

sum : = term + sum .£.!!!!_r ; 

B: = s qrt ( f [n !] X r [ n2 j X r [ n l X r [ N J I 2 t ( n + N}) X sum ~ IJ; 

~ p ~ 0 ~ f ~ 0 ~ P ~ 0 ~ L ? 0 ~ f a ? 0 ~pI ~ o !!.!!.!!. f 1 ~ 0 

..!!_d p2_?0~f2?0~abs!e -L)~fa ~fa ~f +L~abs(fl-f2):Sfa 

and fa ~ f 1 + f 2 ~ 2 X p + f + 2 X P + L a 2 X pI + f 1 + 2 X p 2 + f 2 then 

begin m min: = _!! fa - L >·f then fa - L else - f ; m : ,. m min ; 

tenn : = (2!_ m .. 2 X ( m t 2 ) . then 1 else - I ) X s q r I ( r [ f. + L - m l X r [. e + m l I 
(![L-fa+m] x!(f-m])); ql:-2xpl +fl; q2:•2xp2+f2; 0:•2 xP+L; 

q: =2 X p +(; ml :=fl;m2:afa-ll;max2:• (q2-m2l+2;suml:a0; 

~nl: =0 step I until pi~ begin smn2: =0; a! :• A (pi, ml, f 1, nl); 

~n2: = ~m2<0 :hen-m2 elseO step 1 u~max2 ~ 

begin s: = 0 ; a 2: " A ( p 2 , m 2 , f 2 , a 2} ; t: = tenn ; 

!2!_m: = mmln ~I until f ~ 

begin max : = ( q - m } + 2 ; M : • fa - m ; ~ m > m min then t : • - t x s q r I ( ( f + m) X ( f - m + I ) I 
(( L- fa+ m} X (fa+ L- m + I))) ; sum: • 0 ; 

10 

,.. 

an:=..!! m<O!!!.!:.!!. -m ~ 0 ~!~max .22.._ 

begin N : a n I + n 2 - n ; .!!._ N ~ 0 .!!!.!!:. M + N _? 0 .!!!.!!:. Q - M - 2 x N ~ 0 ~ 

sum : - sum + a I X a 2 X A ( p • m • e • n ) X A ( p. M • L • N ) X D ( n I • n 2 • n • N } X 

B(q1-ml-2 xn1,q2-m2-2- xn2,q-m-2 xn,Q-M-2xN) x 

13 ( m I + n I , m 2 + n 2 , m + n , M + N ) end n ; s: a s + I X sum~ m ; sum 2 : • sum 2 + s end ; 

sum I : a sum I + sum 2 end n I ; B M : ::("ir pI+ p2 + p + P +fa 2 X ( ( p 1 + p2 + p + P +fl.!. 2} - - . 
~ I .:!::!. - 1 ) X s q r I ( r [ e + L - fa j X f [ e 1 + r 2 + e. + 1 l X r [ e I - f 2 + f a l I 
( f ( fa + L - f ] x f ( fa - L + f] X f ( fa + L + f + 1 ] X f ( 2 X f I ] ) ) X sum 1 !:!!! 
else D M : • 0 

end 13M 
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