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roHyCeK M. 11 - 11723 

VfC!lOJlb30B8HHC MeTOil8 H8HMellblllHX KBanpaTOB !lJlSI YTO'!Hei!HSI 

3Heprnll ypOBHell SJ!lepHbiX COCTOHHI!ii II !lJlSI paC'!eTa CMeCII 

MYJibTH!lOJlbHOCTeii y -nepeXO!lOB ( ponb KOppenSJUHli) 

MeToil HaHMeHblllHX KaanpaToB npiiMeHeH anSI yTO'!HeHHS! 3HeprH!t 

ypOBHeii S!!lepHbiX COCTOS!HHii II JlJIS! paC'!OT8 CMeC!f MynhTHllOJlbHOC'!'ell y -ne

peXO!lOB, B o6oHx cny'!aS!X 3TOT MOTon aanHCa!I e MaTp!PIHO~t o6oaHa'!eHHH. 

noKa3aHO yno6CTBO T8KOli 38UHCH, 06palllaeTC5! BHHM8f!H() Ha TO, 'ITO npH 

nepeHOCe OlllH60K H8Jl0 I!Cl10Jlb30B8Tb nonny10 '-18Tpi!Uy Olll1!60K ( BKJIIO'I8SI 

HennaroHanbHbte 3JieMeHTbi). Ha np11~1epax rroKaaaHo, 'ITO npeHe6pelKeHne 

He)lnarOHSJlbHbiMII 3JleMeHT8MII MaTpHUbl Olllll60K llpHBOili!T K He!lpSBHJlbHbJM 

aHa'!eHitSIM OlllH60K ¢YHKUHft oT napaMeTpoB. OmiCbtBaeTCS! nporpaMMa !l1l5! 

yTO'!HeHIISI 3HeprHl\ ypOBHeli Sl/lepHbiX COCTOSIHI!ll, 

Pa6oTa BhlllOnHeHa B fla6opaTop11u SlllepHbtX rrpo6neM OHHI1. 

Coo6meH!!e 06l>ellHHeHHaro HHCTHTyTa smepHbiX HccneaoBaHnl\ • .Uy6na 1978 

Gonusek M. II - ll723 

The Use of the Least Square Method for Calculation 
of Nuclear Energies and y -Rav Multi polarity 
Mixtures (The Part of Correlations) 

The least square method used for more precise estimating the 
nuclear level energies and y -ray multi polarity mixtures is presen-
ted, Matrix notation is employed in both cases. Its advantage is 
shown, It is emphasized, that during error transfE'r the total error 
matrix must be taken into account (contatin.ing its off-diagonal 
elements). It is exhibited on examples that the off-diagonal error 
matrix element neglecting causes incorrect values of functions of 
parameters, The computer program for precising nuclear level energi 
es is describ2::l, 

'I'he investigation has been performed at the Laboratory of 

Nuclear Problems, JINR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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1. BBED.EHI1E 

fl.n.s:r peweHII.H 38Jl8'I IIOIICKa TO'IHb!X 3Ha'!eHHii 3HeprHii 

ypOBHeii .HJlepHbiX COCTO.HHIIii II !ln.H paC'IeTa CMeCII MynhTII

IIOnhHOCTeii y -rrepexoJloa, aaTopbr pa6oT I 1•2/ IICIIonb-

3oaanii MeTOJl HaiiMeHhWIIX KBaJlpaToa. Dpii 9TOM OHII y'III

ThlBanii TOnbKO Jlii8f'OHanbHhle 3neMeHThl MaTpiiUhl OWII60K 

II IIOK838nii, 'ITO B T8KIIX cny'Ia.HX rrony'IaiDTC51 HerrpaBIInb

Hb!e 3Ha'IeHII51 9TIIX Oll!I160K, l.JT06b! Bb!HTII I13 IIOnO)!(eHII51, 

8BTOpb! /1,2/ BblHY)!(IleHbl 6brnii IICK8Tb /lpyrHe CIIOC06b! 

peWeHII51 TBKIIX 38/lB'I. 

B HacTo.Hweii pa6oTe rrpii pactieTax OWII60K IICIIOnh30aa

nacb IIOnHaH M8TpiiUa OWII60K, 'ITO II03BOnRno He IIpi16eraTb 

K ilOIICKY llPYf'IIX MeTO/lOB /1,2/, 
llaeTC51 T8K)!(e KpaTKOe OTIIICBHIIe IIporpaMMbi lln.H yTO'I

HeHII51 9Hepriiii ypoaHeii. 

2, YTOLJHEHI1E 3HEPfl1H YPOBHEtJ METOD.OM 
HAI1MEHbWI1X KBAD.PATOB 

3anuweM llnH MeTO/la H8HMeHbWHX KB81lp8TOB B MaT

PII'IHOM o6o3Ha'IeHHH ypaaHeHu.H/3/ 

Y==A·E>+~, ( 1 ) 

rae Y - BeKTOp II3MepeHHb!X Benii'IIIH, E) - BeKTOp TIOJl

f'OH.HeMb!X napaMeTpoa, A - cTpyKTypHa.H MaTpiiua, ~ -

BeKTop cnyqaiiHbiX owH6oK. DpearronaraeTc.H niiHeiiHa.H 

38BIICIIMOCTb Benii'IIIH Y OT IIapaMeTpOB E), HaiipHMep, 

!ln.H paC'IeTa 3HeprHii B036y)!(JleHHb!X COCTO.HHHii E) 
1
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ro } l e, ) ( 1 0 0 

Y-1 
- :: • 8" 

e ' -1 1 0 
2 ' .A= 0 -1 1 I· 

e3 

(2) 

-1 0 1 

MaTpuua secas W RMeeT aneMeHTbr w" = -
1
-' w' . = 0 

1,1 (flY.f ~·~. 
(npu OTCyTCTBRR KOppenHURH Me*JlY 
MHK nony"'aeTCH Bbrpa*eHue 131 

8 = (A 'WA) - 1 A 'WY, 

1 1 t= J 
Y i' ) • T orJla Jlmi 

(3) 

rJle ·A' - MaTpHua, TpaHcnoHHposaHHaH K A ) • 
MaTpuua (A 'WA) - 1 ( o6o3Ha"'RM ee D(f>)) eCTh 

M8TpHU8 OIIIR60K napaMeTpOB f) ( ecnu H3BeCTHbl TOnbKO 

OTHOCRTenhHble Beca, OH8 J~ yMHO*BeTCH Ha COOTBeTCT-
BYIOIIIRH Koa<flqlRUReHT, CM, 3 ) • nuaroHanhHbiMH aneMeH-

T8MR OUIR60K SIBnHIOTCH KB8Jlp8Tb! OIIIR60K napaMeTpOB f) i. 
Ecnu Benu"'RHbl e i CKOppenupOB8HbJ, TO HeJlRaroHanhHbie 
aneMeHTbr MaTpRUbi D(f)) He paBHhr O. Dpu pac"'eTe 

0lliR60K <PYHKURH 0-T napaMeTpOB e' 8TO H8Jl0 Y"'RTbJ~ 
B8Tb I 41. 1 

DycTb BenH"'RHa g nuHeHHO 38BRCRT OT napaMeTpOB ei ' 
g= C1E) 1 + C2f)2 + ••• + Cmf) m• HnR, B MaTpR"'HOM 
o603Ha"'eHRH, g = c. e. TorJla OlliR6Ka I 4/ 

(flg)
2 

= CD(f>)C'. (4) 

DycTh, HaripuMep, Hac RHTepecyeT omu6Ka pa3HOcTeif 
YPOBHeif e 3 If e 2 (pH c. 2). TorJla c = (0,-1, 1) 

(fl(f) 3-e 2)) 
2 

= [ D(f>)] 22 + [ D(f>)] 33 - 2 [ D(f>)] 23 

= (flf) ) 2 + (flf) ) 2 - 2[ D(f>)] 
2 3 23 

(5) 
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B pa6oTe /1/ B T8KOM cnyqae HMenOCb B BHay, qTo 

2 2 2 
(~ (8 -8 )) = (~8 ) + (~8 ) 3 2 2 3 • (6) 

I I 

Mbr paccqHTanH sce TpH cxeMbi H3 pa6oTbi · L (puc.1-3), 

B KoTopoA npeanonaraeTcSI pa36HBaTb cxeMy Ha 2 qacTu, 

c noMOIUhiO MHK o6pa6oTaTh sepXHIOIO qaCTh cxeMbi 

OTaenbHO H nOTOM "HaKneHB8Tb" HH)KHIOIO qaCTb. DoKafKeM, 

qTO 9TOf'O He Haao aenaTb 1 ecnH anSI 3HaqeHH51 OWH6KH 

pa3HOCTeA ypoBHefi HCnonb30B8Tb Bb!p81KeHHe (5). 
06cyaHM B KaqeCTBe npHMepa CXeMy ypOBHeft, nOK838H

HyiO Ha pHc.1. 3Hepf'Hii ypOBHefi 81 =1000_:10, 82 =1010:!::_ 

10. B pa6ore /1/ yTsepmaaeTC51, qTo npH 3aMeHe Y 1 ,Y2 
H8 8 1,8 2 TepSieTC51 HH¢0pM8UHSI 0 pa3HOCTH 9HeprHft 
8 2- 81 . 

DpH HaweM pacqeTe cxeMbi (puc. 1) nonyqunacb cne
ayiOUia51 MaTpuua owu6oK 

100.000 100.000 
D(8) = ( 

100.000 100.010 

II OIIIH6Ka pa3HOCTH 9HeprHfi 8 2 - 8 1 

M8 
2
-8 

1
) = ..j 100.000 + 100.010 - 200.000 = 0.1. 

BuaHo, qTo HHKaKaSI uH¢opMaUH51 He Tep51eTc51. flpH aToM, 

KOHeqH0 1 OUIH6KH 9HeprHfi ypOBHeft 8 1 H 8 2 51Bn51IOTC51 

KOpH51MH COOTBeTCTBYIOIUHX llHaf'OHanbHbiX aneMeiiTOB 

MaTpHUbl H paBHbl 10. 

iln51 pacqeTa 9HeprHft B036ym!leHHhlX COCT051HHft H HX 

pa3HOCTeft (c yqeTOM nonHOft MaTpliUhl OUIH60K) HCnOnh-

3yeM nporpaMMY LEVELl (eM. npuno)KeHue 1), no KoTo-

poA paccqHTaHbl cxeMbi Ha puc. 1-3. 

B cxeMe pH c. 2 sce 9Hepruu yposHeft Bbrquc.rreHbr c 

OWH6Koi1 10, a pa3HOCTH yposHefi 8
3
-8

2
,8

3
----8

1
,8

2
-8

1
-

C OIIIH6KOft 0,082. iln51 CXeMbl pH C. 3 OIIIH6KH 3HeprHft 

ypOBHeft paBHbl 5,77, a OUIH6KH pa3HOCTeft ypoBHeft B BepX

Helt rronoce - B npene.rrax 0,062-0, 1. BunHo, qTo ucnonb-

30BBHHe ¢opMyn nepeHoca omu6oK (4), (5) rrpHBOaHT K 

6 

HenpoTHBOpeqHBbiM pe3ynhTaTaM. Hcnonh30B8HHe TOnhKO 

aHaf'OHBnhHOfi qaCTH MaTpHUhl OWH60K (6) npHBeno K 

38BbiWeHHIO OWH60K p83HOCTefi ypOBHefi H8 aBa nOpru:lKB. 

3HaqHT, eCnH B KBKHe-TO pacqeTbi BXOaSIT KOM6HH8UHH 

9HeprHA ypOBHefi ( HX p83HOCT~, pOT8UHOHHbie ¢opMynhi H 

T.a.), Heo6xoaHMO HCnOnh30B8Th nonHyiO M8TpHUy OWH60K. 

CneayeT HanoMHHTh, qTo anSI cne.JyiOruero pacqeTa no 

MHK' B KOTOpbiA 6bi BXOaHnH nonyqeHHbie napal\teTphi ei 
B KaqecTBe BenHqHH Y i , y)Ke HeJJh3 51 npHHHM8Tb MaTpHUy 
BeCOB aHaf'OHanbHOfi /3/. 

3. PAC4ET CMECH MY flbTI Jf10flbHOCTEJ1 

DycTb HMeeTCSI y-nepexoa :-:vnbTHnonbHOCTII f\\ 1 +E2. 
Hawa 3aaaqa - Hail:Tu napaMeTp C'-tecu a no H3MepeH

HhiM HHTeHCHBHOCTSIM KOHBepCllOHfll.IX ::meKTpOHOB 

K ± ~K , L 1 ± ~L 1 , .... , i ± ~i. T or·au MO)KHO HanucaTb r t!C

TeMy ypaBHeHUr"l 

d ( 1- a) a ~ 1 
- a a i 2 l K :±- \K . 

I M1 E2 l 
f (1-a)aL

1
-aaL

1 
= L 1± ~L 1 (7) 

d(1-a)a~ 1 +aa~2 l = i ±~i. 

MO)KHO nepefiTH K CHCTeMe nuHefiH~X ypaBHeHHfi OTHOCH

TenhHO napaMeTpOB f H X 

Ml E2 M1) A 
f • a K + x (a K - a K = K ± uK 

f•aMl+ x(a~ 2 -a~ 1 ) =i +~i 
1 1 1 -

( 8) 

a = x/f. 

C noMoiUbiO MHK MO)KHO rronyquTh 13 •4/ 3HaqeHHSI napa-

MeTpos 8 1 = f u 8 2 = x u MaTpHuy owu6oK D(8). 
3anaqa pacqeTa napaMeTpa a SIBnSieTCSI HenHHeAHoA 

OTHOCHTenbHO X H f, npuqel\1 HeJJb35I HCnonb30B8Tb 

Bbrpa)KeHHe (4). Hcnonb3yeM cnenyiOruuA anropHTM/4/: 

7 



ITycTb senu~uua g eCTb uenuuefiuag ¢YHKUUH oT 

rrapaMeTpos 8 i, g = f(8). Tor.o.a 

2 
(flg) = F0(8)F '; F s ~I 

ass 8 
(9) 

l1crronb3YH (9), MO)KHO IIOC'IUTaTb / 4 / OTHOCUTenbHYJO 

owu6Ky senH~HHbi x/c H rrony~HTb fla/a. 

( 
fla 2 
--) 

a 

[ 0(8)] 11 [ 0(8)]22 2[ 0(8)] 12 
----+---

(2 x2 X• f 

( ~~) 2 + ( flx ) 2 _ 3[ 0 (8)] 12 
f X X· f 

B pa6oTe /
2

/ Hcrronb3yeTCH Bbrpa)KeHue 

( 
fla 2 
-) 

a 
( flx ) 2 + ( ~) 2 

X f 

(I 0) 

( II ) 

Ouo crrpase.o.nHBO TonbKO B cny~ae He3aBUCHMOCTH c 

H x, ~To 3JJ.eCb He BbiiiOnHHeTCH. B rrpHno)KeUHH I pa6o

Tbi /2/ Ha IIpHMepe IIOKa3aHO, 'ITO HCIIOnb30BaHue Bb!pa

)KeHUH (II) .o.ng paC'IeTa OWH6KH Be.O.eT K HerrpasunbUOMY 

ee 3Ha'I8HUJO. B rrpHnO)K8HHH 2 HaCTOHW8fi pa6oThl ua TOM 

)1{8 rrpHM8pe rroKa3auo, 'ITO 3aM8Ha Bbrpa)K8HHH (II) Bbipa

)KeHH8M (IO) ycTpaHH8T 3TO IIpOTHBOp8'IHe, 

llnH rrony~eHHH IIpaBHnbHOll OWH6KH rrapaMeTpa a, B 

pa6oTe /2/ HCIIOnb30BaH IIpH peWeHHH 3aJ].a'IH (7) MeTOJJ. 

rrocne.o.osaTenbHhlX rrpH6nH)K8HHfi. (YpasneHHH (7) nuuea

pH3yJOTCH, H ua K8)KJJ.OM wary c IIOMOWbJO MHK Bbi~ucnHJOT-

CH 3Ha'IeHHH rrapaMeTpoB c H a ) • B rrpHnO)KeHHH 3 
uacTogwefi pa6oTbi rroKa3aHo, 'ITO pewenHe MHK ypasuenHfi 

(8) H HCIIOnb30BaHHe Bhlpa)K8HHH (IO) JJ.nH OWH6KH ha 
JJ.aCT TO )1{8 CaM08 3Ha'I8HHe OWH6KH, 'ITO H MeTOJJ. IIOCn8-

8 

i 

I 

JJ.OBaT8nbHbiX IIpH6nH)K8HHll, l13 3TOrO BbiTeKaeT, 'ITO B 

TaKofi 3a.o.a'I8 MHK .o.ng ypasueuufi (8) rrpHMeHHM. 

ITPI1fl0/KEHI1E I 

IT p or paM M a LEVELl - y To q He H He* sHe p r H fi 

ypoBH8fi 

ITporpaMMa HBnHeTCH sapuaHTOM rrporpaMMbi LEVELl 
( CM, / 5/ ) , p 8C'IeT CX8Mbl ypOBH8ll IIpOBOJJ.HTCH C IIOMOillb!O 

¢opMyn (I )-(5). ITpe.o.rronara8TCH, 'ITO yposHH rrpouyM8-

posaHbi Cn8JJ.YJOIUHM o6pa30M ( HH.0.8KCOM ypOBHH): OCHOBH08 

cocTOHHH8 - I, II8pB08 B036y)KJJ.8HH08 - 2 H T • .o.. B Ka~8CT
se BXOJ].HbJX BBOJJ.HTCH J].aHHbl8 0 II8p8XOJ].aX, pa3M8IU8HHbiX 

B CX8M8 - 3H8prHH II8p8xo.o.a c owu6Kofi, 8ro rronnaH 

HHT8HCHBHOCTb C OWH6Koti, HHJJ.8KCbi ypOBH8fi, M8)KJJ.Y KOTO

pblMH on pa3M8rueu. 

E cnH rrep8XOJJ. pa3M8IU8H M8)KJJ.Y B036y)KJJ.8HHbiMH coc

TOHHHHMH i H j, TO B COOTB8TCTBYJOIU8ll CTpOK8 MaT

pHUbl A ua M8CT8 i-1 6y.0.8T I, ua MecTe j-1 -I, 
a ua ocTanbHhlX 0. Ecnu rrep8xo.o. HJJ.8T c yposug i ua 

OCIIOBH08 COCTOHHH8, TO Ha M8CTe i- 1 CTaBHTCH I 1 Ha 

OCTanbHbiX M8CTaX COOTB8TCTByJOIUefi CTpO'IKH - 0, 
C'!uTaJOTCH H II8~aTaJOTCH 3H8prHH ypoBH8il H B8nU'IHHa 

OCTaTO~HOll CYMMI>l KBa.o.paTOB, llan88 paCC'IHTb!B8JOTCH, 

yrropHJ].O'IHBaJOTCH ITO B8nH'IHH8 ll II8~aTaJOTCH BC8 pa3HOCTH 

3H8pruil ypoBH8il c owu6KaMH, ITpu 3TOM oco6o oTM8'IaJOT

CH y)i{8 pa3M8IU8HHbi8 II8p8XOJJ.bi. CquTaeTCH 6anauc HHT8H

cusuocT8fi OTJJ.8nbHhlX ypoBH8il. Ecnu 3a.o.auo Bp8MH rrony

pacrra.o.a MaTepHHCKOrO HJ].pa, TO paCC~HTbiBa8TCH TaK)K8 

rrapuHanbH08 Bp8MH 68Ta-pacrra.o.a ua oT.o.enbHbi8 cocTOHHHH. 

ITporpaMMa uarrHcaua ua H3biK8 FORTRAN .o.nH Mawu

Hbi COC-6500. THIIH'IHOe speMH C'I8Ta o.o.noil CX8Mbi, 

BKnJO'IaJOIU8ll 30-40 B036y)KJJ.8HHbiX COCTOHHHI'I, COCTaBnHeT 

.0.8CHTKH C8KYHJJ., 

* Kou8~Ho, npu TaKOM M8TOJJ.8 3H8prHH ypoBH8fl pac

C'IHTbiBaJOTCH H8IIOCp8JJ.CTB8HHO, H B 3TOM CMbiCne '!aCTO 

llCIIOnbGyeM08 IIOHHTH8 "yTO'IH8HHe" HBnHeTCH HeiipaBHllb

HbJM; l\!bl ero IIpHM8HH8M B Cuny IIpHBbl'IKH. 
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DPI1JIO)KEHI1E 2 

EyaeM pewaTb cucTeMy ypaBHeHrrfi ang napaMeTpoB 
X H xy H3 pa5oTb! /2/ 

ax + bxy = !A ± 11A , 

ex + dxy = B ± 11 B . 
(12) 

B pa5oTe /2 I rrpHBOAHTCB peweHue 

Ad- Bb Ae- Ba -!Ae + Ba 
X ----

ad - eb 
---
be -ad :Ad- Bb 

xy = y 

11y 2 e d 2 2 b a 2 2 
(-) = (-- -) (11A) + (- - -) (11B) . 

Y· n m m n 

( 13) 

f'Ae n = Ae- Ba; m = Ad- Bb. TaM )!(e noKa3aHo, 'ITO 
ecnu AnB owu6Krr ucnonb30BaTb Bbipa)!(eHue 

( 11y ) 2 = ( 11xy _) 2 + ( 11x ) 2 , 
y xy x 

( 14) 

TO OHa (eM. 14) 5yAeT 38Bb!WeHa Ha 2(ed(~A) + 
+ab(I1B)2)/n·m no cpaBHeHHIO c ( 13}. 

BBeAeM cneAyiOIUHe o6o3Ha'IeHHB: a 1 = x; a 2= .x ; x 1 = b/a; 
x 2 =d/e; y 1 =A/a; y2=B/e; a 1=.1:A/a;a2 =11B/e; w 1 =1/o}. 

TorAa MO)!(HO crrcTeMy ypaBHeHrrfi ( 12) 3aTIHCaTb B BHAe/4/ 

Y 1 = a 1 + a2 X 1 

y =a 
2 1 + a2x 2 

l1cnonh3YB Bbipa)!(eHrre (9), nony'IHM 

(
11y 2 1 ~x ~w. 
--) = - ( 1 1 

y Q 2 
a 1 

10 

~w. 
+--1 +2 

a2 
2 

~x.w. 
~-), 

ala2 

( 15) 

I 

f'Ae Q eCTb onpeAenaTenh Ma'FpRUbl CRCTeMbl / 4/. Docne 

He5onbwax npeo5pa3oBaHafi nonyqaeTCB Bbipa)!(eHae .ung 
11y 2 
(-) , KaK H B (13), 

y 
3Ha'IRT, ecna acnonb3oBaTh nonHyiO MaTpauy owu6oK 

(BMeCTO Bbipa)!(eHliB (14) B3BTb (9)), TO HliK8KOf'O H3Me
HeHHB OIDR6KR He rrpOR30fiaeT, 

DPYI!IO:tKEH~IE 3 

Hawa uenh - cpaBHRTh owa5Ky 11a 0 . nony'leHHYIO 
MeTOAOM rrocneaoBaTenhHhlX npa6na*eHafi npa peweHHR 
ypaBHeHafi (7), a owH6Ky 11a, rrony'IeHHYIO MHK AnB 
3a.uaqa ( 8). 

KopoTKO rroBToprrM MeToa rrocneaoBaTenbHbiX rrpa5na*e-
Hafi R3 pa60Tbl /2/. 3.uecb Ha K8)!(AOM wary llpRXOARTCB 
pewaTb c rroMOll!h!O MHK cacTeMy ypaBHeHafi (rrony'leHHbiX 
nrrHeaprr3aurreil ypaBHeHrrfi (7)) .e~nB 8t a 8a 

E2 Ml 
to(a i -a i ) . 

Df+o a·---------= ____ _:.!__ _____ - t 

Mt E2 Ml E2 O 

+ l1i - ------- ----

(1-aJa i +a0 a i (1-a0)a i +a0 a 1 
(1-a )aMlt-a a E2 

(}' 1 0 i 

( 16) 

MaTpauy crrcTeMbi (eM. cTp. 200 / 4/) o5o3HaquM B 

1(1-aJa~H+a a ~2 ! 2 
£ (a~2 -a~ 1 )1(1-a )a~H+a a ~2 ! 

~----- !.__ ____ .9 ___ 1 __ ~ ~ o 1 1 o __ L __ ..Q_!_ _ 

i 112 i 112 
B=' I i 

( E2 Ml Ml E2. to ai -a i }l(1-aaai +acfi I 
~--------··-- ---;~ \i 11~ 

(a E2 _a ~l) 2 . f 
0
2 

1 1 

11 2. 
1 ( 17) 
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2 8 u 
II (~a 0) = . Dony'liiM To )1{8 3Ha'l8HII8 oum6KHi 

detB 
'ITO H B / 2/. 

ByaeM ~:~cnonh30B8Th MHK anSI onpea8n8HHSI aenii'liiH 
f 1:1 X 1:13 (8). MaTpl:IU8 CHCTBMhi 

·A= 

I <Jd/> 2 

~2 
i 

a ~H (a .E!2 -a ~H) 
I 1 1 1 

~2 
i 

a ~1 (a ~2 -a ~fl) (a ~2 -a ~1) 2 
I 1 1 1 ;I 1 1 

~ ~ i ~ ~ 
1 1 

MaTpiiua OWII60K napaMeTpoa f H x 

1 A22 -A21 
D=--( ) 

detA -A
21 

A
11 

l1cnonh3YSI {10), nonyqaeM 

M1 E2 2 
2 1 

la i (1-a) + aa i I B 
11 

(~~ = ·I =----
detA.t 2 i ~ ~ detA·t 2 

1 

( 18) 

{19) 

{20) 

E cn1:1 npeanono)KIITh ( 6yaeT aoKa3aHo HH)Ke), 'ITO 
detB=detA·f 2, TO Bblp8)KBHIIB anSI ~a0 , nony'lBHH08 B ( 17), 
aacT TO )1{8 3H8'l8HIIB, 'ITO 1:1 B (20) • 3Ha'liiT, o6a MeToaa 
aaiOT Ty )1{8 CaMyiO OllliiDKY ~a. 

OcTanocb aoKa3aTh, 'ITO detB = det~A·t 2 

B 
. a 

HaHo, 'ITO det ( b 
• f 

MaTpiiUhi B qneHhi t 

b·t 2 a 2> ~ t • det( b C.f 

b 
c) . OnycTHM 1:13 

II t 
2

, nony'lHM MaTpHuy B/ H 

* B pa6oT8 /2/ B owii6Ky BKniO'laeTCSI 1:1 OWII6Ka 
Ta6nii'lHhiX KBK; aawa uenh - npiiHUIIITIIanbHO noKa3aTh 
B38IIM038MBHSI8MOCTh o60IIX MeToaoB llpl:l p8C'l8TB ~a. 

12 

aOK8)!{8M, 'ITO detB'=detA. BaeaeM 

r. = l(l-a
0

)aM1 +a aE2!2-(a M1 )2 
1 1 0 i . . 

Mo)KHO 3armcaTb 

, 1 Ml 2 
B = I -I (a ) + r l =~A + I 

11 ' ~~ i ! 11 
1 

B, = A + I _1_ I a (a E2- a Ml) 2 I 
12 12 • ~ ~ 0 i i 

1 

det B ' = det A . 

r i 

~2 
i 

B' =.A , 
22 22 

8eCb pac'leT npoaoaHnCSI B ITp8anonO)K8Hl:ll:l, 'ITO MBTOaOM 
nocneaoaaTenbHWX npn6nHlliBHHA Y*B nony'leHw "Toqawe" 

3Ha'l8HHSI Eo 1:1 a 0 (t0 =E,a0 =a). 
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