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KopHeli'lyK A.A. 11 - 9313 

06 06pailleHHH H aHaroHanH38UHH Ma TpHU C B03MyilleHHRMH Manoro 

paHr a 

n peanaraJOT CR anropHT Mbi o6paweHHR H aHaroHanH3aUHH MarpHU 

C B03MYWeHHRMH Manoro paHra , HCI10nh3YIOillHe peweHHR COOTBeTC T BYIOilleH 

rrpo6neMbl anR HeB03MYllleHHblX M8 TpHU H 1103BOnii!Oll!He COKpa T HT b 06'beM 

Bbi'IHCneHHH H 118MRTH 11pH peanH38UHH Ha 3 8 M . 

Pa6oTa BbmonHeHa B fla6opaTOpHH Bbi'IHC.'lHTenhHOii TeXHHKH H aB r oMa

TH38UIHr 011 HY! . 

npenpHHT 06be,QHHeHHOrO HHCTHTyTa JI,QepHbiX HCCJie,QOBaHHfi 

,ll;y6Ha 1975 

\ 1. 06paflleHue MampUflbl c e03MYflleHueM Ma11ozo paHza 

)l.aua ueoco6euHaJI Ma Tpuua 

A = B + G /1.1/ 

nopll.n;Ka N, r.n;e B- ueoco6euuaJI MaTpuua, o6paTHaJI KoTopoii 
s-·1 H3BeCTHa, G - MaTpuua paura n:::: N ' HaJLJBaeMaJI BOJMy
meuueM. Ha.n;o uaiiTH o6paTHYIO MaTpuuy A-1 . 

11MeeM 

- 1 
A = BON + B G) = BON + F), /1.2/ 

A-1 - (I + F)- I fl -1 
- N /1.3/ 

r .n;e IN - e,n;HHH'IHaJI Ma Tpuua nopll.n;Ka N , a 

-1 
F = B G. 

/1.4/ 

llocKonLKY npu yMHO)KeHHH ua ueoco6euuyro Ma Tpuuy 
paur coxpaHJieTcJI, TO paur F paBeH n 

11JBeCTHO /eM . / I/ cTp. 32/, 'ITO MaTpuua F nop.ll.n;Ka 
N, HMeiOIUaJI paur " .' MO)KeT 6LITL npe.n;cTaBneua B BH,n;e 

F = PQ, /1.5/ 

r .n;e P - np.liMoyronLHaJI Ma Tpuua N x n I N CTpOK, n cTon6-
uoB/, Q - np.liMoyronLHaJI Ma Tpu.ua n x N . 
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TeopeMa. Ecnu IN + PQ - Heoco6eHHaH Ma Tpuua, TO 

I + QP - Heoco6eHHaH Ma Tpuua H n 

) -1 ( -1 (I + QP = I - Q IN + PQ) P, 
n n 

/1.6/ 

(IN+ PQ)-1=IN- P(ln+ QP)-1Q. /1.7/ 

~llH ~OKa3aTellbCTBa ~OCTaTO'IHO nepeMHO~Tb COOT· 

BeTCTBYIOIUHe MaTpHJJ;bi: 

(I + QP) (I - Q(IN + PQ)-1 P) = n n 

=In+ Q(IN- (IN+ PQ)-1- PQ(IN + PQ)-1)p = 

=In + Q(IN- (I~ PQ) (IN+ PQ)-1) p =In. 

-1 
(IN + PQ) (I N - p (I n + QP) Q ) = 

= IN+ P(l - (I + QP) - 1 - QP (I + QP)-1 ) Q n n n 

= IN + P (I - (I + QP) (I + QP)-1 ) Q = IN . 
n n n 

/1.8/ 

/1.9/ 

1-haK, o6parueHHe MaTpHUhl nopH~Ka N c B03MymeHHeM 

paHra n CBO~HTCH K o6pall{eHHIO MaTpHJJ;bl llOpH~Ka n. 

2. ,l.fUQZOHQAU3QIJUJI MampU!Jbl C 603My1J1eHUeM MQAOZO paHZQ 

~aHa HOpManbHaH Ma Tpuua 

A= B + G /2.1/ 

nopH~Ka N, r~e B - HOpManbHaH MaTpuua, co6cTBeHHble 

3Hal.feHHH H C06CTBeHHbie BeKTOpbl KOTOpOH H3BeCTHbl, 

4 

.1 

\ 

J 
\ 

G- M8,Tpuua paHra n ::;N, Ha3biBaeMaH B03Myll{eHHeM. Ha~o 
HaHTH C06CTBeHHbie 3Ha'leHHH H C06CTBeHHLie BeKTOpbl 

MaTpHUbi A. 
06o3Ha'IHM qepe3 U MaTpHUY co6cTBeHHblx aeKTopoa B. 

Tor~a 

U - l BU = D , U - 1 = U* , /2.2/ 

r~e D - ~uaroHanbHaH MaTpHu;a. IlycTb 

-1 -1 
U AU = H, U GU =F. /2.3/ 

-l 
YMHO:>KHB /2.1/ cneaa Ha U H cnpaaa Ha U, Mbi npu~eM 
K 3a~aqe OTbiCKaHHH C06CTBeHHbiX 3Ha'leHHH H C06CTBeH

HbiX BeKTOpOB MaTpHJJ;bl 

H=D+F, /2.4/ 

r ~e D- ~HaroHanbHaH MaTpuua, a F - Ma Tpuua paHra n :::;N. 
IlycTb ,.\k- co6cTBeHHoe JHa'leHue, a Yk=<nb Y2k , ... ,yNk) 

- co6CTBeHHbiii: aeKTop MaTpHUbi H. ~nH perneHHH Ja~a'IH 
B /2/ npe~no:>KeH HTepau;HOHHbiH MeTO~, KOTOpbiH COCTOHT 

a cne~yromeM. 3a~aeTcH Hal.fanbHoe npu6nH:>KeHHe 

,\\0 l = rt k, y~~ l= o ik , i = 1, 2, ••• , N /2.5/ 

H BblllOllHHIOTCH HTepaJJ;HH 

,.\( s+ 1) 
k = 

Y(s+1) 
fk = 

N (s) 

dk + m ~1 fkmYmk' 

N 
l I 

~--~-m=1 

,.\ (ks+l) - de 

(s+1l l, 
y kk 

f Y ( s) 
fm mk' 

/2.6/ 

~= l,2, ... ,k-l,k+l, ... ,N, 

/2.7/ 

/2.8/ 

CornacHo /1/, MaTpuua F=l fij l HMeeT cneuuanbHblii: B~: 
n 

fij=t~ 1 Pit qtj, n::; N. /2.9/ 
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Ma TPHULI TaKoro au.n;a Ia qacTHOCTH, npu n = 1 I B03HHKa
IOT, uanpHMep, a 3a.n;aqax TeopHH a TOMHoro H.n;pa I eM. /3/ , 

CTp. 369-374,/4/,cTp. 154-1601. • 
OnucaHHLIB BLIUJe HTepauuoHHLIB npouecc 12.51 - 12.81 

.n;nH cnyqag 12.91 npHHHMaeT cne.n;yroiUHB BH)J;. 3a.n;aeTCH 

ua qanLuoe npu6nH)I{eHHe: 

( 0) ( 0) 0 

A k = d k ' y ik = [j ik ' I l, 2, ... , N, 12.101 

H BblllOllHJIIOTCJI HTepaUHH: 

N 
(s+I) ~ (s) 1 2 ck =..::.. q yk' t= ,, ••• ,n, 
t m = 1 tm m 

12.111 

(s+l) n (s+I) 
,\ k = d k + I Pk t c tk t= 1 

/2.121 

n y< s+ I) 
fk = 

I p c(s+llf-1 2 ,\(s+1~d t=I ft tk ' - ', ... ,k-l,k+l, ... ,N, 

k f 

l 

/2.131 

Y
( s+ I) 
kk = l • 12.141 

l1TepaUHH /2.10/ - 12.14/ MO)I{HO 3allHCaTL, HCKniO'IHB 
v<;;; + !) : 
· kY 

( 0) ( 0) 
X k = dk , c tk = 0 , t = l , 2 , ... , n , 

c(s+l) 
tk 

n 

q tk + I u=l 

,\(s+ll = d + -i, 
k k t= l 

N 
I 

m=l 
m'i'k 

qtm Pmu 
( s) 

X k -

( s+ l) 

Pkt c tk 

c ( s) 

d uk ' 
m 

,l];ocTaTO'IHOe yCllOBHe CXO)J;HMOCTH IH3 /Z/ /: 
N N 

2 I \fk \+max I \fk \<min \dk- de\ 
m=I m k m=l m k,fC 

.n;aeT: 

/2.15/ 

/2.16/ 

/2.17 I 

/2.181 

N n N n 
2 I \ I n. qt \+max I I \pk q \ < min \dk-do\·12.191 

m=l t=I rJ(t m k m=lt=} t tm r/=k L 
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IIpeHMYIUeCTBO HTepauuil 12.151 - 12.17 I cocToHT a 
TOM, 'ITO yMeHbUJaeTCJI 06'beM onepaTHBHOB naMJITH 3BM, 
He06XO)J;HMOB )J;ll.JI xpaHeHH.JI BenH'IHH, y'laCTByiOIUHX B HTe
paUH.JIX: Ha.n;o xpaHHTb 2nN 3Ha'leHHB Pit H qt. H 2nN 

~ (s+I) ( s) k l 2 ,N l 2 l 2N 2 3Ha'leHHH ctk H ctk , = , , ... ,t= , , ... ,n BMeCTO 
3Ha'leHHB 3neMeHTOB MaTpHUbl H KOMllOHeHT C06CTBeHHbiX 
aeKTopoa npu o6LI'IHO npHMeH.JieMLIX MeTo.n;ax .n;uarouanu3a
UHH. 

,l];nH BblllOnHeHH.JI O)J;HOB HTepaUHH B /2/ Ha)J;O BblllOllHHTb 
"'N2 yMHO)I{eHHB H = N 2 cno)l{eHHB. AuanorH'IHaH HTepauu.JI 

B OllHCbiBaeMOM BbiUJe npouecce Tpe6yeT =Nn2 YMHO)I{eHHB, 
o•Nn2 .n;eneHHH H =Nn 2 CllO)I{eHHB, OTKy.n;a cne.n;yeT, 'ITO npH 
ManbiX n nocne.n;uuii npouecc Tpe6yeT MeHLUJe apeMeHH, 'leM 
OllHCaHHbiH B /2/. 
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