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OO0parHas MaTpuIla AJ1s KBaAPaTHIHOW MaTpHITEl A
nopsiaka N ¢ Ko GUIMEHTaMH U3 HEKOTOPOTO TIOJIS
CYIIECTBYET, KaK M3BECTHO, TOT/IA M TOJIBKO TOT/IA,
KOTJIa e¢ OINpPEeCIUTENh He paBeH HyI0. Ecinu
MaTpHIla A UMEET ONpPeACICHHBIN BUJ
(ompeneneHHy0 CTPYKTYpY), TO 0OpaTHas MaTpuia A
COBCEM HE 00s13aHa UMETh TY KE CTPYKTYPY.
IToaTomy mpencTaBiseT HHTEPEC OMMCAHUE TAKUX
KBaJPaTHYHBIX MaTPUIl A, y KOTOPBIX IIpH
OTIpeNIeIeHHBIX YCIOBHUAX CYIIECTBYET oOpaTHas
Marpuia A, umeromas AQHAJIOTMUYHYIO CTPYKTYPY, YTO
u Marpuna A. Hanpumep, HIKHASA TpeyToIbHAS
MaTpHIIa C HeHYJICBBIMHU 3JIEMEHTAMH Ha TJIABHOU
JIMarOHAIA UMEET OOpaTHYIO MaTPHILy HaJ ITOJIEM
xapaktepucTuku 0, UMEIOIYIO TaKXKe BUJ] HUKHEH
TPEYTOJNIbHOW MaTPHIIbl. AHAIOTHYHO, OOpaTHAS
MaTpUIA K CHMMETPHYCCKON HITH
KOCOCUMMETPHYCCKON MATPHIIC TAKKE SIBIIICTCS
COOTBETCTBCHHO CUMMETPUYCCKON WU
KOCOCUMMeTpHyeckoi. Takxke MaTpuia oOpaTHas K
HEBBIPOXKICHHOMY ITUPKYIICHTY cama OyaeT
IUPKYJITHTOM M HAKOHEIl MaTpHIla oOpaTHast K
HEBBIPOXKIEHHOM KBa3uauaroHaIbHOM Matpuie D
cama OyZeT KBa3WINaroHAIBHOM, IPUYEM MMEET TOXKE
KIIETOYHOE cTpoeHue, uto U D. Takum oOpazom,
UMeeTcs pobieMa ONpeICTICHHS TAKUX THIIOB
HEBBIPOXKICHHBIX MATPHIl, KOTOPBIC UMEIOT 00OPAaTHYIO
MAaTPHILy TOTO K€ THIIA, YTO U JaHHas. B pycie 3Toit
npoOJIeMBI B JAHHO# paboTe ONpeaeaeTCs TaKOW THIT
MAaTpHII, JJIs1 KOTOPOro 00paTHas MaTpHUIa TOT ke
THII, TIPYA 3TOM ONPEACIISIIOTCS YCIOBHS B IBHOM BUJIC,
obecrieunBaroIne HEBBIPOKACHHOCTh MATPHIIBL.
[Hoxpo6HO paccMOTpPEHBI MATPHIIBI TPETHETO
MOPSIAKOB. DTH PE3YNbTaTHl IIO3BOJITIOT OMPEICITUTh
XapaKTePUCTHUKY TOJIeH, HaJl KOTOPBIMHU CYIECTBYIOT
o0OpaTHBIE MaTPHIIBI PACCMATPHUBACMBIX THIIOB
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The inverse matrix for the square matrix A of order
with coefficients of some field exists, as it isokm
then and only then, when its determinant is noaét
zero. If the matrix A has a certain type (certain
structure), then an inverse matrix &hould not have
exactly the same structure. Therefore, it is irsing

to describe such square matrices A, which have an
inverse matrix A, having the same structure as the
matrix A, under certain conditions. For example, a
subdiagonal matrix with nonzero elements on thexmai
diagonal has an inverse matrix over a field of
characteristic zero, having also the form of sugaiel
matrix. Similarly, an inverse matrix towards
symmetrical or skew-symmetric matrix is also
symmetric or skew-symmetric accordingly. Also, the
matrix inverse to non-degenerate (nonsingular)
circulant will be a circulant itself, and finallthe

matrix inverse to nonsingular quasdiagonal matrix D
will be quasdiagonal itself, and will have the same
partitioned structure as D. Thus, there is a pirolié
determining these types of nonsingular matrices tha
have an inverse matrix of the same type as a given
matrix. In line with this problem in the presenidy it
is determined such type of matrices for which an
inverse matrix has the same type, at that the tondi
are identified in explicit form, ensuring the
nonsingularity of the matrix. The matrices of three
orders are shown in detail. These results allow
determining the characteristics of fields over vihic
there are inverse matrices of the considered types

Keywords: INVERSE MATRIX, MATRIX ORDER,
SYMMETRICAL MATRIX
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MOXHO 3aMETUTh, YTO, €CIIM B UCXOJIHOM MaTpHUIle a-HEYETHOE YHCIIO, TO
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BossMeM MaTpuily, B KoTopoit D =2, @ > b TIpomenaem Takue xe
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MO3>KHO 3aMETUTh JABE 3aKOHOMCPHOCTH.
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1)

Haunnas ¢ matpunbsl Homep 4 (rme @ = 6, b=z ) ¥ MOBTOPSSCH

yepe3 Kaxkapie 4 Matpuil (MM depe3 Kakable 2 YETHBIC MATPHIIBI), SJIEMEHT C
c d
BBIYKCIISIETCS KaK 4, a 3JeMeHT d, Kak 7.
2)  Haumnas ¢ marpurs! Homep 2 (@ =4 D =2) u noropssice uepes

Kaxnable 4 marpun (MM depes3 Kaxiable 2 YeTHBIE MaTPUIIbI), JIEMEeHTHl C U d

c d
BBIUMCIISIFOTCS KaK 2° 2.

BosbMeM MaTpuity, B KoTopoit 2 = 3,@ > b Auanormuno nponenaem Te

ke camble geiictBusa. Ha 53ToT pa3 MoxHO OyAeT 3aMeTHTh YXKe

3
3aKOHOMEPHOCTH:
1)  Haummas ¢ maTpuusl Homep 3 (@ = 6,0 =3) u nopropssce yepe3

C d
Kaxaple 18 MaTpuIl, 37IEMEHT C BEIYHUCIISAETCS KaKk 9, a 3JieMeHT d, Kak 3 .

2)  Haumnas ¢ marpurs! Homep 6 (@ = 9D = 3) y noropssice uepes

Kaxaeie 12, a motoM depe3 kaxapie 6 u omsaTh depe3 12 marpwuil, smeMeHT C
c d
BBIYMCIIIETCS KaK 6, a DJIEMEHT d, KaK 3 .
3)

Haumnas ¢ marpumsl Homep 12 @ = 15,0 =3) u nosropsscs

c
yepe3 Kakable 18 MaTpuil, 21eMeHT C BHIUUCIIAETCS Kak 18, a sneMeHT d, Kak

d

3.

Bo Bcex HeYeTHhIX Marpumax (KpoMe TeX, 4YTO TONaJaloT IO

c
uckodeHus 1-3)351eMeHT C BBIYHCIISETCS, KaK 2.

Bo3sbMeM MaTpuiLy, B KoTopoit 2 =4, @ > b Auanormuno mponenaem Te

K€ CaMbIC OIICpaluru.

Ha »stor pa3 wmoxHO Oyner 3aMeTuTh Yyxke 4
3aKOHOMEPHOCTH:

1)  Hauwmnas ¢ matpuust Homep 4 (@ = 8,0 = 4) y nosropssice uepes

C d
KaXKIble 8 MaTpHII, 2JIEMEHT C BBIYUCIIACTCSA KaK 4, a 2JIEMEHT d, KaK #.
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2)  Hauunas ¢ matpurs! Homep 8 (@ = 12,0 = 4) y nosropssics uepes

o d
KaxK7ble 32 MATPHILBI, DIIEMEHT C BHIYMCISETCS KaK 16, a JeMeHT d, Kak % .

3) Haummas ¢ matpuusl Homep 16 @ = 20,D =4) y nopropssces

c d
yepe3 Kakaple 16 MaTpuil, 3JIeMEHT C BRIYMCIIAETCS Kak 8, a 3JIeMeHT d, kak 4.

4)  Hauwmnas c¢ matpuusl Homep 24 @ = 28,0 =4) y mopropsscs

c
yepes Kakable 32 MaTPHIIbI, DJIEMEHT C BBIYMCIIAETCSA Kak 32, a oieMeHT d, Kak

d

4.

(o
Bo Bcex HeueTHBIX MaTpunax 3JCMCHT C BBIUUCJIIIETCH, KaK 2" DJIEMEHT d,

d
KaK 4.

Bce nanmemMeHTBI MCKIIOYEHMH MOXKHO BBIYMCIUTH 1O (GopMyIie
apu(MeTHYECKOM MPOTPECCHUH.

Taxke MOKHO 3aMETHTb, YTO B HCKIIFOUEHHUSX Pa3HOCTh AJIEMEHTOB
(o6o3navaercst OykBoii d B ¢opmysie apudMeTHIECKOH MPOrpecchu) KpaTHa
gyrciy D B HCXOHOM MaTpuIle. A TakKe YHCIO, KOTOPOMY KpaTeH dJIeMeHTa C B
UCKITIOYCHUSIX, KPATHO JIEMEHTY D B MCXOTHOW MaTpHIIe.

JlanpHe#11e BEIBOABI TPEOYIOT JOTIOTHUTEIBHBIX BHIYMCICHUH.
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