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AKTyanbHocTb paboTbl 06y C/ioBieHa HEOOXOAUMOCTbIO 3(PGHEKTUBHOIO ONMPEneneH s KOMIMIEKCHbIX OHONapamMeTpuyeckix 0606-
LLjeHHbIX 06paTHbIX MaTpuLl Mypa—leHpoy3a, OCTATOYHO YaCTO BCTPEYAILUMXCA MY PELLEHN PA3TINYHbIX 33[a4 HAYKU 1 TEXHUKIM,
Kak YacTHOro ciiyyas, eVCTBUTEIbHBIX 0O0BLUEHHbIX 0OPATHBIX MATPUL, LUMPOKO MUCMOMb3YEMbIX B PA3INYHbIX [€OMHPOPMALMOHHBIX
cucTemax.

Llenb uccnepoBaHns: pa3pabotka KOHCTPYKTUBHBIX AHATIUTUNHECKMX U YUCTIEHHO-aHASITUHECKMX METOLOB ONPEAENEHNS KOMITTEKCHBIX
onHonapameTpuyeckx 0bobLUeHHbIX 0bpaTHbIX MaTpuL Mypa—lleHpoy3a.

MeToab! uccnegoBaHus. [1py peLLeH paccMaTpMBaeMou 3aAa4u Bbiv UCMOb30BaHbl METOLbI IMHEVIHOM anrebpbl, METOAbI TEOPUM
MaTpuL, a Takxe npsmbie v obpatHele AngoepeHumnanbHble npeobpasosarus I.E. [lyxoBa, OTAMHaIOLMECS OT OBLEN3BECTHBIX MHTE-
rpasbHbIX Peobpa3oBaHii TeM, YTO MEPEXOA 13 0BNACTV OPUIIHANOB B 00/1aCTb M300PaXeHi OCyLIECTBISETCA B 0bLYEM ClTyqae Ha
0CHoBe bosiee NpPOCTov onepaumy = onepaumm AngoepeHLMpoBaHns (B OTINYME OT ONepaLmy UHTEMPUPOBAHWUS MPY UHTErPasbHbIX
npeobpa3oBaHmsx), @ 06paTHbIN MEPEXOn — TakXe Ha OCHOBE MPOCTOM OnepaLmy CyMMUPOBaHus (B OTAMYME OT Orepaumn MHTerpupo-
BaHUs NPy MHTErpasbHbIX MpeobpasoBaHmsx).

Pe3ynbTartbl. [1pefifIoXeHbl KOHCTPYKTUBHbIE aHATUTUHECKUE 1 YUCTEHHO-aHANNTUYECKE METOAbI OMPEAENEHMS KOMIIEKCHbIX OfHO-
napameTpuyeckix 0bobLUeHHbIX 06paTHbIX MaTpuL Mypa—ITeHpoy3a. AHaIUTUYECKE METOAbI OCHOBAaHbI Ha MPEASIOXEHHDIX AEKOMII0-
3ULIVOHHBIX MATPUYHO-OI0YHBIX MPEACTABAEHSX, @ YACTEHHO-aHaTUTUHECKME METObI ~ Ha COBMECTHOM WCIOMb30BaHMM 3TVUX Mpes-
CTaBReHWIA Y A GEpeHLManbHbIX MpeobpasoBaHui. ECiv aHammTnyeckme MeToabl MpakTMYecky MpUMEHUMb! MU MasbiX Pa3Mepax
PaCCMaTPUBAaEMbIX MATPULL M MPOCTbIX UX GHATUTUSECKUX JNIEMEHTAX, TO YUCIIEHHO -aHATUYECKIE METOLbI MPUMEHVMBI B 0BLLIEM CITy-
yae. C pyrovi CTOPOHbI, (hakTUHeCKM peLLIeHIE NCXOLHOM HEMPEePbIBHOM 3aA1a4v CBOAMUTCA K PELLIEHMIO HEKOTOPOV PEKYPPEHTHOM LiENoy-
K1 psiAa AVCKPETHBIX 33434 C YACTIOBBIMY PELLEHVAMU (Ha NEPBOM 3Tane BbIYUCIEHMI), @ 3aTeM K BOCCTAHOBIIEHMIO Ha MX OCHOBE He-
PEPBIBHOTO PELLIEHUS UCXO[HON HENPEPbIBHOV 3af1a4u (Ha BTOPOM 3Tane Bbl4nCIeHI). 3T 0bCToSTENbCTBA 06y CIaBAMBAIOT MPOCTO-
Ty Peanu3aumm YUCIEHHO -aHaIMTNHECKUX METOZ0B MPUMEHEHNEM CPEACTB COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHOMOM.

Knio4eBble cnoBa:

[eonH®opMaTyIKa, reoMHMOPMaLMOHHbIE TEXHONOMMN 1 CUCTEMbI, METOL HAUMEHbLLUMX KBaJPATOB, KOMIIEKCHbIE OAHONapaMeTpuye-
CcKue MaTpuLibl, 0600LLEHHbIE 0OPaTHbIE MATPHLIbI, AEKOMMO3MLMS, MATPUYHO-OI04HbIE MPEACTaBAEHNS, ANDGEepeHLManbHbIe npe-
06pa30BaHuIsA, MaTPUYHbIE AUCKPETHI, MATPUYHO-BII04HO-CTONOLIEBOV IKBUBANIEHT, MATPU4YHO-BI04HO-CTPOYHBIN IKBUBATIEHT.

BeepeHue I[MOHHBIE AHATUTUYECKYE U UNCIEHHO-aHATNTIYECKTE
0606menHble 0GpATHEE MATDUIB MIAPOKO mc-  METOABI ompeseneHus X(1)=A"(),.,. 3aMeTuM, 410 A
IOJIB3YIOTCS B PA3IMYHBIX 00JIACTAX HAYKH ¥ TexHu-  OTUX MaTPUI JOJKHEL OBITH BBITIOMHEHBI CJIEAYIONHe
ku [1-9] u, B yacTHOCTH, IPY peIIeHUN HOPMAJIbHBIX obobmenHsle yeaosus Mypa-Ilenpoysa
ypaBHEHU! CBOOOJHBIX Te0/[e3NIecKUX cereit [8], ma- A()X (1) A(t) = A(t), (1)
PaMeTPUYECKNX U CTOXACTUUYECKUX 3a4au acTpoMe-

TPUU U KOCMUYECKOit reofesuu [9], miaHupoBaHUS 1 X(OADX (@) = X (1), @)
onTuMu3aIuy ropuasix pabor [10] u ap. Ciaegosareis- [A()X ()] = A X(0), 3)
HO, paspaboTka s (PeKTUBHEIX METOIOB UX OMpPeeIe- .

HIA ABJIAETCA Ba)KHOHM HAYYHO-TIPAKTHUIECKON 3aja- [X()AD] =X () A@), 4)

Yeil CHEenUaibHOrO MAaTeMaTHYeCKOTO O0ECHEUEHUS  rre cprMBOT * — 3HAK KOMILIEKCHOTO CONpPAMKEHNS.
reonH(GOPMAIIMOHHBIX CUCTEM C ITUPOKUM HCIIOIb30-
BaHUEM BO3MOKHOCTEH COBPEMEHHBIX KOMIIBIOTED-
HBIX T€XHOJIOTUH 1 reocratucturu [10-12].

[Tpu ogHOMapameTpuueckux mMarpuiiax A(t),,, (ma-
pameTp ¢ MoxkeT ObITH BpeMeHeM, omepaTopoM Jlamnaca

MaremaTtnyeckui annapat

KommiekcHy0 0ZHOTApAMETPUUECKYI0 MAaTPUILY
A(t),,, TPeJCTABUM B BH/e I€KOMIIO3UIIIOHHOTO COOT-

d HOILIEHUA
S~ E) WV IPYTUM TApaMeTPOM) IJIS OpeIeTeHus A(D),. =B(t),. +jC(1), ., (5)
COOTBETCTBYIOIINX O0000MEHHBIX 0ODATHBIX MATPUIL 5 cooTBeTCTBYIOMIYIO €ff 0B0BIIEHHYI0 0BPATHYIO Ma-
X(t)=A(1),., Mypa%Heroycsau [111] Ha 00[1{10313e1 gi/nb(be- TDPHULY — B BA/E COOTHOIIEHNUS
peHIuaIbHBIX TpeobpasoBanuii Iyxosa [13—16] B pa- R .
0orax [17-21] 6L IPE/TIOKEHbI pa3IundHbie Judde- X (O = A" Oy = F Oy + TGO - (6)
PeHITATbHEIe aHAJIOTH OIIpefeIeHa dTUX MaTpui. B B coorHomenusax (5), (6) marpunsr B(t) u F(t) -
HacroAme# paboTe paccMaTpPUBAIOTCA KOMIIEKCHBIE  MAaTPHIIHI IeHCTBUTEIbHBIX 4acTeld, Marpuusl C(t) u
OZHOIIapaMeTPUUeCKNe MaTPUIBI U NPeAJararTceda co-  G(t) — MmaTpuIilsl MEUMBIX uacTeir maTpuil A(t) u X(t)
OTBETCTBYIOIE MM KOHCTDYKTHBHBIE NEKOMIIOS3HM-  COOTBETCTBEHHO, a j=\—1 — MHUMAasd efMHUIA.
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IIyers cymecTByioT AuddepeHnnagbHbIe IPe0d-
pasoBaHUA ogHOMapamMeTpudeckux marpur B(t), C(t)
u F(t), G(t), . e.

H* 8°B(1)
B(K)=——--
(£) K! otf

sKZO,OO .

= B(t)=N,(1,1,,H,B(K), K=0,0);  (7)

C(K)ziK.aKC(t)

K! o* K=0.0

= C(t) =N, (t,t,,H,C(K), K =0,0);  (8)
H 3"F(1)

F&)= K! af

,K=0,00 =~

t=t,

= F(0) =N,(t,t,,H,F(K), K =0,0);  (9)

H* 3°G(¢)
T

, K=0,00 =

1=t,

= G()=N,(t,t,,H,G(K), K =0,0). (10)
B coorromenusx (7)—(10) jeBbie uacTu — IpIMbIe
IpeoOpas3oBaHud; IpaBble YacTH — o0paTHBIe Ipeodpa-
soBanud; K=0,00 nenouncnenHslit aprymenr; B(K),
C(K) u F(K), G(K), K=0,00 — MaTpu4HbIe TUCKDPETHI
MaTpUUHLIX opuruHamos B(t), C(t) u F(t), G(t) coor-
BETCTBEHHO C PasMepaMy MXn U nxm; t, — MeHTp all-
npoxcuManuu; NX,(e), Ny(e) u N,(e), N (o) — marpuu-
Hble (DYHKIINM, BOCCTAHABJIMBAIOIINAE OPUTHUHAJBI —
matpuist B(t), C(t) u F(t), G(f) COOTBETCTBEHHO; CHM-
BOJI T — 3HAK Iepexofa u3 00JacTy OPUTMHAJOB B
obsracts D-mzobpaskenuit u Haobopot [13-16].
Temepb BOCHONB3YEMCS MOAXOAOM, MPENTIOKEH-
HeIM B [21], 1 mpeAcTaBUM HOBBIE aHAJIUTHUYECKHE U
YUCIEHHO-aHAIUTUUECKHE METOJAbl OIpeJeseHus
00001eHHbIX 00paTHBIX MaTpull X(1),,,=A (t)eC™".
Anamntuueckoe pemenue (1-it Bapuanrt). IloTpe-
0yem, 4TOOBI MMEJNO MECTO CJIEIVIOIee M3BECTHOE
ycaoBue [2]:
AT (A X (1) = A (1). (11)
C yuerom (5) u (6) ycmoBue (11) mpuobperaer Bup:
[B(1)+ jCO]' [B(1) + jCOIF(2) + jG(1)] =
=[B()+jC0)]". (12)

Packpeis (12) u mpupaBHUBAS AeHCTBUTENbHEIE U
MHUMbIe MATPUYHEIE CIaraeMble B IEBOI 1 ITPaBOI Ua-
CTAX, TTOJYUNM

[B"(1)B(1) - C"(1)C(1)]F (1) -
—[B"(1)C(t)+ C" (1) B(1)]G(t) = B' (1),
[B"(1)C(t)+ C" (1) B(1)]F (1) +

+[B"(1)B(1) = C"()C(D]G(r) = C" (). (13)
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CucreMy MaTpuuHBIX ypaBHeHH# (13) MoKHO
IIPEACTABUTL ¥ B BHJE CIEAYIOIIEro MATPUUYHO-0I0Y-
HO-CTOJIOIEBOT0 SKBUBAJIEHTA

{BT(I)B(t) —} | {—BT (HNC(1) —}

~C"(1)C(2) ii ~C"(H)B(1)
B'(C(n)+| | [B (0)B(t) -
+C"(1)B(t) i ~CT (H)C(1) .

Fo] - _[Ew
“lewl,, "ol o

OTKY/Ia MOXKHO HAMTH aHAJIUTHYECKOe PelleHune

F(1)
G| -

{BT(r)B(x) —} {—Bfmcm —} :

\
~CT(HC(1) j ~C" (1) B(1)
B"(C(+] 1| [B (1)B(t)-
+CT0B0 | | [T ||
B(]
o,

[ o] 80 | -col]
| o BT || co) 1B »
B (1) . B (1)

1, CJIeJJOBaTEeJbHO, B COOTBETCTBUM C (6)  HemsBecT-
Hyto MaTpuny X (t)=A'(t).

Ananurnyeckoe penrenue (2-it Bapuanr). B coor-
BeTcTBUY ¢ [6] moTpedyeM, UTOOBI UMEJI0 MECTO TaKIKe
U3BECTHOE ycJioBue [2]:

X(A)A" ()= A" (). (16)

C yuerom (5) u (6) ycmoBue (16) mproOperaer Bu:
[F(1)+ jGOIB(@) + jCOIB() +jC(0]" =

=[B()+jC@)". 17)

Amanornunsrie npeodpasoBanus (17) IpuBoOgAT K
cJeqyIoIeli cucTeMe MATPUYHBIX YPaBHEHMH

F(O[B(®B" (1)~ C(OHC" (1)] -

~G(O[C()B" (1) + B(C'(1)] = B' (1),
F(O[B(NOCT (1) +C()B" (1)] -

~G([C(H)CT (1) B(t)B" ()] = CT(¢). (18)

Cucremy (18) MOXKHO TIPeJCTAaBUTh U B BUJE CJie-
IVIOIEro MaTPHYHO-0I0UHO-CTPOUHOT0 9KBUBATEHTA
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[F(1) | G(n)]x

B(t)B' (1) - B()C" (1) +
-C()CT (1) +C(t)B" (1)

=[B"(1) | C" (1],
OTKYyJla aHAJIUTUYECKOE PEIlIeHe
[F(t) | G()],0n =[B" (1) | C"(1)]x

BB (1)~ | [Bwyc" )+ ]
—Cc)C () | | | +C@oB (1)

=[B"(1) | C" (D], ¥

—9-1

H Bf({)ﬁ}f @) H B'(1) 1 C) } )

2mx2m

=[B"(t) | C" (t)]ﬂz (B(1), C(1)). (20)
3amerum, 4TO aHAAUTHYECKue perreHuA (15) m
(20) mpaKTHYECKY MPUMEHUMBI IPK MAIbIX PasMepax
m u n Matpuil A (1) ¢ aHATUTUYECKUMY dJIeMEeHTaMU.
Yucnenno-anaautuyeckoe pemrenue (1-ii Bapu-
anT). B coorsercTBuu ¢ AudhepeHnaIbHEIMY 130-
OpaskeHUIMYU OPUTHUHAJIOB-MPOUBBEIEHUHN, COCTOMA-
mux u3 Tpex comuoxurenent [8. C. 72; @. (4.7)], nna
MATPUYHBIX OPUTMHAJOB-TPOU3BEAEHUHN, BXOLAIIIMX

B MaTPUYHO-0JI0UHO-CTONOIEBON sKBUBaseHT (14),
0yzeMm UMeTh:

B"(H)B()F(t) = i B"(K - 1)21: B(m)F (I —m),

CT()C()F(t) ~ i C"(K - z)zl: C(m)F (Il —m),
B"()C(t)G(t) = ZB (K - Z)Z C(m)G(l —m),

C"()B()G(t) = Z C"(K - z)z B(m)G(Il —m),

@
B (t)C()F(t) = > B"(K-1)Y. C(m)F(I —m),
CT'(B()F(1) = i C'(K - l)i B(m)F (I —m),
BT (H)B(H)G(t) = ZK: B"(K - 1)21: B(m)G(I - m),

C"(HC(H)G(t) = zK: C"(K-1)Y.Gm)G(l —m).

C yuerom cooTHoItenuit (21) mepesop (14) u3 ob1a-

CTY OPUTHHAJIOB B 00J1aCTh
OpasKeHUN naer:

nuddepeHIuAIBHBIX U30-

mpu K=0:
F(0)
G(0) |~
B ©80)-] |[-8"OcO-]|
-C1O)CO | | [-CT(0)B0) |
" | [B"(0)C(0) + | [B7(0)B(0) -
+CT(0)B0) | 1 [-CT(0)C(0)
B (0)

“1c7(0)
mpu K=1:
BT(O)B(O) -

r___ﬁ
Q
A
=
~—~
aQ
~
=
~
| IS
r__—ﬁ

Ik (0)C(0) +
+C"(0)B(0)

l—|

[f

[ B B1)- |
-Cc"(OCc) +
+B"(1)B(0) —
[-C"(HC(0) |
B (0)C(1) +
+CT(0)B(1) +
+B"(1)C(0) +
| +CT(DB(0) |

G(0)

{F(O)_

OTKYJIa

F(1) .
G|~ A (B

8"
67‘(6 -
( (B"(BA-1)-)
2\ crarca-ny)

L+C (HB(1 l))J

[F(0)
‘6o

npu K=K:

|
|
|
|
|
|
|
|
|
l
|
+ :**********1*T_
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
b el B
|
|
|
|
|
|

{ ((B"(HC(1- 1)+\} [

C’(0)

7 } A;(B(0), C(O)){()} (22)

—Wwww%}
L-CT0B0) | {F(l)}

(0)B(0) } G()

C"(0)C(0)

BT (0)C(1) -]
~C"(0)B(1) -
-B"(1)C(0)-
-C"()B(0) |
B"(0)B(1) - |
-CT(0)C(1) +
+B"(1)B(0) -
[-C"(HC(©0) |

B'(1)
)

(0),C(0)) x

((BT HCA -1 +)
[l]k‘f‘cr(l)B(l 1))J
((B"()B(1-1) \} :

L c'(hea - l))) (23)

159



CumoHsH C.O. MeTofpl onpefeneHns KOMMIeKCHbIX OaHoOMNapameTpuyeckmnx 0bobLeHHbIx 0bpaTHbix MaTpu, C. 157-163

azi{)l e

M

((B"(HB(K —1)-) £ ((BT(HC(K =1) +)
|:/E(; —-C"(HC(K - l)))} [ L+c "(OBK -1)) }
AT & (BT (K -1)+) £ ((B"()B(K 1)) I
LUC "(DB(K - 1))@ LL ' (HC(K - 1))}

F(O)}

1 G(0)

B'() | =CT()
g[CT(/)BU) } F(0)

=1, (B(0),C(0)) x
B FO)
C"(K) [B(K 1)‘ -C(K - 1)} G(0)

C(K-1) | BK-1)

= 0, (B(0),C(0)),,,.,,, ¥

F(0)
{z (B, BOK ~1:C(1).C(K - 1))Lm [6@1

Urak, mvmea marpuunsie auckperst F(0), G(0);
F(1), G(1); ... F(K), G(K) ¢ yuerom (22)—(24), B cooT-
BeTcTBUU ¢ mpaBbiMu yacTamu (9) u (10) moxxHO Boc-
CTaHOBUTH opuruHaibl F(t) u G(t), u, cienoBaTebHO,

X(t)y=A4"(t)=F(t)+ jG(¢).

Yucaenno-aHaJauTHYECKOe pelneHue (2-ii Bapu-

ant). [[18 MaTpUUYHBIX OPUTMHAJIOB-TIPOM3BEJIEHUI,
BXOJAININX B MATPUYHO-0JOUHO-CTPOUHBIN SKBUBA-
qent (19) aHaJIOI‘I/I‘IHO (21), 6y;[eM UMeTh:

F(t)B(1)B (t)fZF(K l)ZB(m)B (I —m),

m=0

F(t)C()CT (1) = ZF(K - z)z Cm)C" (I —m),
G()B()CT (1) = zK; G(K - z)z/; B(m)C™ (I —m),

G()C(H)B' (1) ~ ﬁ G(K - z)i C(m)B" (1 —m),
1=0 m=0 (25)

F(t)B(t)C'(t) = ZF(K —z)z Bm)C" (I —m),

F()C(t)B (t)iZF(K l)ZC(m)B (I —m),

m=0

G(t)B(t)B (t)*ZG(K l)ZB(m)B (I —m),

m=0
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G(1)C(t)C (t)sz(K l)ZC(m)C (I —m).

m=0
C yueTom cooTHoIeHu# (25) mepesoy (19) u3 oba-
CTY OPUTHHANOB B 00J1aCTh Au(PepeHITInATbHBIX 130-
OpakeHHUN naet:
mpu K=0:

[F(0) | G(0)]

B(0)B”(0) -
—-C(0)C"(0)

g { BO)C(0)-

=[B"(0) | C"(0)] x

BOYC (0)+]]
+C(O)B (0) |

B(0)B" (0) -
—-C(0)C" (0)
=[B(0) | C"(0)]4,"(B(0),C(0)),
mpu K=1:

(26)

B(0)B"(0)~]| |[B(0)C"(0)+
LC(O)C T(O)} 3 LC(O)BT (0)}
[F(1) | G| 7=~ B 1
—-B(0)C"(0)— | I| B(0)B" (0)
LC(O)BRO) H }
+F(0) | G(0)] %
[BO)B"(1)- | |[BOC 1)+ ]
~C(0)CT (1) + | || +C(0)B" (1) +
+B(1)B"(0)— | | | +B()C"(0) +
| -C(HC"(0) | +C(HB' (1)
BT () -] | [BOB M- ||
~C(0)B" (1)~ | 1 | =C(0)C" (1) +
—-B()C"(0)— | | | +B(1)B" (0) -
|-C(HB"(0) |'[-Cc(HC"(0) |

X
|
|
|
|
|
|
|
|
|
|
|
|

S A

=[B"(1) | C" (1],
OTKYyZa
[F() | G()]=
[B"(1) | C"(D]-[F(0) | G<0>
((BU)B™(1-1)-) L((B(HCT(A=D) +)
LZ;L —c(HCT(1- 1))J ;L+C(I)B (- z))J »

( (B()CT(1=1)+) ((B()BT(1-1) ]
{ k+C(l)B (1- 1))J ZL a1 - 1))J

/i (B(O),C(O)), 27

mpu K=K:
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[F(K) | G(K) s =

nx2m

[B"(K) | C"(K)]-[F(0) | G(0)]

£ (B(HB"(K -1)-) £ (B(HCT(K =1)+)
- {gLC(l)CT(K -1y J §L+C(1)BT(K -1y

|
|
|
|
|
|
X|zo———, oo L= =
|
|
|
|
|
|

& ((BIOC(K -1+ ||| &((BMOB"(K 1) 7\)
= L+C(I)B"(K -1)) J Py Lfc(z)c’ (K-1) J

* /13" (B(0),C(0)) =
[B'(K) | CT(K)]-[F(0) | G(0)]
= x{ﬁVU)CU)} { BT(K-1) +cT(K—Z)H x
S| -cay | BO) || -C"(K-1) [ B (K-1)
% 1, (B(0),C(0)) =
[B"(K) | C"(K)] 0 ~[F(0) | GO,

B X{Z‘,,ZI’Z(B(I),B(K—1);C(1),C(K—1))J

J5(B(0),C(0)),,,,,- (28)

AHAaIOrnuHO, ONMpefeNuB MATPUUHbIE JUCKPETHI
F(0),G(0);F(1),G(1);...;F(K),G(K) ¢ yuerom (26)—(28),
B cOOTBeTCTBUY ¢ mpaBeiMu uacTamu (9) u (10), Taxxke
MOJKHO BOCCTAHOBUTD opuruHasl F(t) u G(t) u, ciemo-
BATEJILHO,

X(t)= A" (t) = F(t) + jG(1).

U, naxomneIr, cieaaeM HECKOJIbKO 3aMEUaHNI.

3ameuanwue 1. [Ipu maTpuIax ¢ pasmepamu m>n,
B COOTBETCTBUY C MATPUYHBIMU PEKYPPEHTHBIMU BbI-
YUCJIUTEIbHBIMU COOTHOIIEHUAMH, €CTECTBEHHO, Ie-
Jiecoo0pasHee MCIOIh30BaHMe cXeMbl (21)—(24), a mpu
MaTpHUIAX ¢ pasMepaMu m<n — WCIOJb30BAHUE CXe-
MBI (25)—(28) m3-3a MaJbIX pPasMepOB MAaTPHI]
tzllil(B(OLC(O))anZn u ﬂZﬁl(B(O)rc(O))ZMXZm COOTBETCTBEH-
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METHODS FOR DETERMINING COMPLEX ONE-PARAMETRIC GENERALIZED INVERSE MATRICES

Sargis H. Simonyan,
Dr. Sc., National Polytechnic University of Armenia (Polytechnic), 105, Teryan
street, Yerevan, 0009, Armenia. Email: ssimonyan@seua.am

The relevance of the research is caused by the necessity of the efficient definition of complex one-parameter generalized inverse ma-
trices of Moore and Penrouse, which are often used when solving various science and engineering problems, and for its special case, de-
finition of real generalized inverse matrices which are widely used in different geo-informational systems.

The main aim of the research is to develop the constructive analytical and numeric-analytical methods of determining complex one-
parameter generalized inverse matrices of Moore and Penrouse.

Methods of research. The author has applied the methods of linear algebra, methods of theory of matrices as well as the direct and re-
verse differential transformations of G.E. Pukhov, which differ from the well-known integral transformations in the fact that passing
from the originals’ domain to the domain of its representation is generally implemented on the basis of a more simple operation = dif-
ferentiation (in comparison with the integration at integral transformations) and the reverse pass is implemented based on a simple ope-
ration = addition (in comparison with the integration at integral transformations).

Results. The author proposed the constructive analytical and numeric-analytical methods to determine complex one-parameter generalized
inverse matrices of Moore and Penrouse The analytical methods are based on the proposed decomposition matrix-pattern presentations, whe-
reas numeric-analytical methods are based on joint use of these presentations and differential transformations. When the analytical methods
are in practice applicable for small size matrices discussions and their simple analytical elements, then numeric-analytical methods are appli-
cable for general case. On the other hand, actually the solution of the initial continuous problem brings to the solution of some recurrent chain
of a series of discreet problems with numerical solutions (at the first stage of computations), and then to restoration of the continuous pro-
blem solution on their basis (at the second stage of computations). The mentioned circumstances define the simplicity of realization of nu-
meric-analytical methods by implementation of the modern means of information technologies.

Key words:

Geoinformatics, geoinformation technologies and systems, least squares method, complex one-parameter matrices, generalized inver-
se matrices, decomposition, matrix-pattern presentations, differential transformations, matrix discreets, matrix-pattern-column equi-
valent, matrix-pattern-row equivalent.
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