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IIpo po3B’sa3ku marpuyHoro piBHaHHa X Ay = A; i3
3aJIaHMMHI XapPaKTEPUCTUIHIMY MHOTOYJIEHAMN

B. M. IlIpokin

Awnorania JlocmmKyeTbcsd CTPYKTypa pO3B’s3KiB MATPUIHOIO PIBHSIHHSA
XAy = Ay, ne Ap i Ay — (n x m)-marpuni wazx momeMm F, X — Hesimoma
(n x n)-marpuna. Hexait d(\) = A" + diA" "t + -+ +d, 1\ +d, € F\] -
yHITaIbHUIT MHOrOYIeH crerneHs: n. B crarri BcraHOB/IEHO yMOBH, 33 SAKUX JJIs

piBusung X Ag = A; icHye po3B’s30K i3 XapaKTepUCTUIHUM MHOrO4IeHOM d(N).

KurrouoBi cioBa Martpuune niHiliHe piBHSHHS, XapaKTEPUCTUIHUN MHOTOUIEH

VK 512.643.4

Beryn

Hexaii F — nose. Beegemo nacrynui noznasenns: My, o, (F) ra M, ., (F[A]) — muO-
kunu (1 X m) marpunp zHaa nosiem F ra kigbuem muorowienis F[A] Bianosiguo;
I,, — onunmana (n X n)-Mmarpuns; 0, , — Hyab0Ba (n X k)-marpums. Haxani depes
d(:) (M) mosHauaruMeMo HAROGLIBIIHIA CHLIbHUI AUIBHUK (H.C...) MIHODIB k-TO MO~
panky marpuni A(A) € M, . (F[A]), ne k = 1,2,...,min{n,m}. dxmo B(\) €
M, (F[A]) — HEOCOGMMBA MaTpHIld, TO Yepe3 B*(\) nosnagarumemo (KIaCHIHY)
OpuEaHany 1o Hei Marpuino, To00ro B*(A)B(\) = B(A)B*(\) = I,, det B(\).

Posrnaremo maTtpudne piBHAHHS

XAy = A4, (1)
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ne Ao, A1 € My, ., (F) 1 X meBinoma (n x n)-marpuns. Bizomo [1], mo piBusanms

(1) nan nonem F poss’sizue Toxi i Tinbku Toxi, KoM

rank Ay = rank Ao . (2)
Ay

HesBaxkarouu Ha e, 1o ymosa (2) poss’ssuocri piBusunsg (1) € gocurb nupo-
cTOt0, 6araTo aBTOPIB MAOCIMXKYBAJIH 33a9y PO ICHYBAHHS PO3B’SI3KiB IIHOTO
pIBHSIHHSA, sIKI HaJeXKaTh /0 TeBHuUX KiaciB. Tak B poborax [2]—[4] mocmimxy-
BAJINCh YMOBH, 38 AKUX s piBasuHs (1) Haja mojseM mificHUX Yuces iCHYIOTh
cuMeTpudHi po3B’a3ku. JlambHimn JOCTiIKeHHsT HOMIyKY yMOB, 3a SKHAX JIJIs
piBugung (1) Han nosem gificaux ab0 KOMILIEKCHUX YHUCEN ICHYIOTh JOJATHBO
(abo Bix’eMHO) BU3HAYEH], KOCOCUMETPUYHI, yHITApH], €pMiTOBi, pediekcuBHi Ta
*kourpyenrni po3s’sizku, HasedeHi B poborax [5]—[10].

3 orisi/ly Ha CKa3aHe BUINE, 3aKOHOMIDHO BUHMKAE HACTYIHA 3aia4a. Hexait
piBusaEa XAy = Ai, me Ao, A1 € M, n(F), cymicue. Hexait, nami, d(\) =
AN+ dy ANV bk d 1 A +d, € F[A] — yriTanbuuit MEOrousien crenens n. Bkasa-
TH YMOBH, 32 AKUX Jist piBuanns X Ag = A; icuye po3s’szoxk Xg = D € M, ,,(F)
i3 3aganum xapakrepucTudHuM MHOrowieHom d(A), robro det(I,A — D) = d()).
SIKIMO K Takwil pO3B 30K iCHY€, TO 3AMPOIIOHYBATH METO/I fiOT0 3HAXOIKeHHsI. B
JaHiit cTaTTi BCTAHOBJIEHO YMOBH, 3& SKUX JJis CyMicHOTO piBHsSHHS X Ag = A
icuye pose’sizok Xy = D i3 3a7aHUM XapaKTepUCTHIHUM MHOrouaeHoM d(N\).
Kpim 1mmporo, BKa3aHo KJIac CyMiCHHX MATPUYIHUX PiBHAHDb HAI moseMm I, ki ma-

I0Th PO3B’d30K i3 KOKHUM yHiTasibuuM MHOrowienoMm d(\) € F[A] crenens n.

1 . JomomixkHi pe3yJibTaTn

Marpuanomy pisusaEio XAy = Ay, ne Ao, A1 € M, (F), mocraBumo y Biz-
nosiamicts Marpuuny B’si3ky A(N) = Agh — A1 € M, ., (F[\]). OueBusmo,
wo piBusanaga X Ag = A; poss’s3He Tomil 1 TIbKM TOMI, KOJIM [Jid MaTpuy-
HOl B’a3ku A()) icuye 306paxkenus y Burisai no0ytky A(N) = (InA — D)Ay,
ae D € M, ,(F). Temep marpuumiit 8’s3mi A()\) Ta yHITAILHOMY MHOTOWIEHY
dA) = A"+ di A"+ -+ dp_1 )+ d,, € Flz] cTenens n nmoctaBuMo y BifmOBiI-

HICTH MaTPUILL
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N(A,d) = [AOdl + Ay A0d2 C Aodn,1 AOdnj| .

Marpuri M (A) i N(A,d) eumiprocti n(n — 1) x mn ta n X mn BiAmosigHo.
Hosenemo, mo i3 po3s’a3nocti piBuanns X Ag = Ay Bummsae po3s’a3HICTD

piBuguna ZM(A) = N(A,d).

JIema 1 . Hezati mampuysa D € M, ,(F) 3 zapaxmepucmuunum mro204ieHom
det(I,A—D) =d(\) = N+ dy \" "+ - +d,, — pose’asok pienanna X Ag = As,
de Ay, Ay € My, o (F). Hezati, dani,

B\) = LA ' 4+ BN 2 4 B\ 4 4+ By oA+ B,y € M, (Flz))
— 83aemua mampuus oas mampuyi I, — D. Todi mampuus
Zo=|Bi By ... Bus B
€ pose’askom pienanna ZM(A) = N(A,d).

[Hosedenns . Hexait marpuus D € M, ,,(F) i3 xapakrepucTuinumM MHOIOWIEHOM
det(I,A — D) = d(\) € po3s’azkom piBusinua XAy = Aj, 106ro DAy = Aj;.
Orxe, marpuuna B’a3ka A(\) = Ao\ — A; nomyckae 306parKkeHHs y BUIJIsi
OOy TKY

A(N) = (I,A — D) Ao. (3)
Hexait, nani, B(A) = I,A""! 4+ BiN""2 + -+ 4+ By oA + By_1 € M, ,(F[\])
— mpuegHana Marpuid aas mMarpuii I, A — D. [ToMHOXUBIHM 0OMABI YacCTUHM

pisnocri (3) 3niBa Ha B(\) 3100yBaemo

Bukonapmm MHOXKeHHsT B 000X YaCTHHAX OCTAHHBOI PIBHOCTI Ta IMPUPiBHSIBIIN
KOeiTlieHTH IPU OJUHAKOBUX CTEIEeHs \ B JIiBiit Ta MpaBiil 9acTHHAX, OTPUMYEMO

cucTeMy piBHOCTe
B1A0 = dlAO + A17
B2A0 — BlAl = d2A07
Bn,_1Ay — Bn_2A1 = dn_1Ao,

— Bn—lAl = dnAQ

3BiicK BUILTHBAE, IO MATPHUIT Ly = [Bl Bs ... B9 Bn_l} 3a7I0BOJIBHSIE PiB-
HicTs ZgM (A) = N(A,d). Orke, pisustaus ZM (A) = N (A, d) po3p’s3ue. Jlemy

JOBEJIEHO.
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Temep BCTAHOBUMO 3B’si30K Mixk pose’sizuicTio piBHsHHA ZM(A) = N(A,d)
ta MarpuiHOO B'a3koi0 A(A) = Agh — A1 € M, ,(F[)]), axa nocrasnena y

BiANOBiAHICTL MaTpu4HOMY piBHsSHHIO X Ag = A7.

Jlema 2 . Hexati d(\) = A" + dy\" "L+ -+ dy 1\ + dp, € F[\] i mampuya
Zo=|Bi By ... Bu» Bus1l,

de Bj € M, ,(F); j=1,2,...,n—1; - pose’aszox pisnanna ZM(A) = N(A,d).

Todi dasn mampuunoi 6’asxu A(X) = Ao\ — A1 ma mHozousentol mampuuyi
BA) =LA\ 4+ BIA" 2 + BoA" o+ By oA+ By
sukonyemoca cnigsidnowenns B(A)A(N) = d(A)Ap.

Josedenns . Pisuicts ZgM(A) = N(A, d) pasom 3 ToroxuicTio Ag = Ao pisHo-

CHJIbHA CUCTEMIi piBHOCTEMN

AO = A07
BlAO — A1 = d1A07
BsAy  — BiA1 = daAo, (4)

— Bn—lAl = dnAo

[MomuOKMBIII 06MIBI JacTHHN k-ro piBHARHA i3 (4) Ha A" 7% k=0,1,...,n; Ta

CKJIABIIN MPU I[HOMY JIiBi Ta TPaBi YaCTHHU OTPUMYEMO

A" + (B1Ag + AN + (ByAg — BiA)A 2 4 ...
+ (Bp—14A0 — Bp_2A1)A — By_1 A =
A"+ d NP A2 d N+ d) Ay,
3 mamoi piBrOCTI 3100yBagMo, mo s mMarpudnol B'ssku A(A) = Agh — A

ta MuEOTOuneHHOl Marpuri B(\) = L,A""' + BIA" 2 + ... + B, 2\ + B,
BUKOHY€ThCs criBBimHomenust B(A)A(N) = d(\)Ag. Jlemy moBeeHo.
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2 . OcHoBHIi pe3yJsibTaTn

Hexaii marpuune pisusaas X Ay = A; cymicue (X — HeBigoMa n X n Marpuis).
HeBaxkKo nepekoHaTHCh B TOMY (AuB. IpUKJa 1), 0 He /i KOXKHOTO YHIiTalb-
noro muorounena d(A) = A" + diA" "t + ... + d,, An9 BOTO PIBHAHHSA icHYE
PO38’a30K 13 xapakrepucrudanuM MHOrodieHoMm d(A). B uiit yacruni BcranoBumo
yMOBH, 3a AKHMX JJis piBHsaHHg X Ag = A; icaye poss’s3ok Xg = D i3 3amanum

XapaKTepUCTUIHUM MHOrowIeHOM d(\).

Teopema 1 . Hezali dan pisnanna X Ag = Ay, de Ay, A1 € M, ,(F),

A
rank Ay = rank [ Ol =n-1. (5)

1

Hrxwo dff_l)()\) =1, mo daa pienanna X Ay = A1 ichye pose’asox Xog = D €
M, o (F) i3 zapaxmepucmuunum mmozousenom d(N) = A" + di A"~ + - 4+ d,

modi i miavku modi, KoAU

M(A)

rank M (A) = rank
N(A,d)

Ipu yvomy wykaenut pose’asox Xg = D 00no3HawHO 6U3HAUAEMDCA 3040GHUM

mHozouserom d(N).

Josedenns . Heobrionicms. Tak saKk Bukomyerbcs ymoBa (5), TO DiBHAHHS
X Ay = Aq poss’sasue. Hexait marpunsg Xg = D i3 XapaKTepUCTHYHUM MHOIOYJIe-
HOM d(A) po3B’st30K 1poro piBHstHHA. Ha mifgcrasi jgemu 1 piBusuaa ZM(A) =
N(A,d) po3s’asue, 1m0 i JOBOAUTH HEOOXITHICTD.

ZLlocmamnicme. Hexait marpuna Zg = [Bl By ... B, }, ne B; €
Mpn(F); 5 =1,2,...,n —1; - po3s’s30k piBuauusa ZM(A) = N(A,d). 3rizn-
HO JieMu 2 g MaTpudnoi B'a3ku A(N) = Ag\ — A; Ta MHOrOUYJIEHHOI MATPHUI
B(\) = LA" 1+ BiA""2 4+ BoA" 3 + ... + B,,_1 BUKOHYETbCs CIiBBiIHOMICHHS

BO)A(N) = d(\)Ay. (6)

Bpaxosytoun pisaicts (5) orpumyemo rank A(\) = n — 1. Tak sk dff_l)()\) =
1, To ana marpuunol B'si3ku A(A) icayrors marpuni U(A), V(A) € GL(n,F[A])
raki, mo A(\) = U(A) diag(1,...,1,0)V(\). Ha mincrasi mporo 3 piszocTi (6)
OTPUMYEMO

B\U(N) diag (1,...,1,0) = d(A\) AV 1 (N).

3Bigcu BUIIMBaE

B\U(N) = W()) diag (d()), . .., d()), 1). (7)
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Ockinbku degdet B(A) =n(n—1) i U(X\) € GL(n,F[)\]), To nepeiimosmu 10
BU3HAYHUKIB B 060X wactumax pisocti (7), 3mobysaemo det B(A) = d"~1(\) i
W € GL(n,F[)\]). Orxe, nna marpuni G(A) = diag (1,...,1,d(\))W ~1(\) mae
MicIie CIiBBiTHOITIEHHS

BNUMNG) = Ld(\). (8)
Tak sk deg B(A) =n — 11 degb(\) = n, To 3 piBHOCTI (8) BHIUINBAE, 1110
UNGA) =I,A-D¢€ Mn,n(F[)‘]) 9)

— MarpuvHa B's3ka 3 Bu3HaqHukoM det(I, A — D) = d()\). BpaxoBywoun criBsiz-

Houwennst (8) pisuicrs (6) nepenumemo rak

g
=
P
=
I
g
>
=
=
Q
=
e
I

B\ (In\ — D) A,.

3Bigcn 3mo06yBaemo, mo s marpuunoi B'siskm A()\) icHye 300paskenHsi y
Burisiai 100ytky A(A) = (InA—D)Ag, ne D € M, ,(F) — marpunsg 3 xapakrepu-
cruuruM muOrowneHoM d(A). Orke, marpuns D € po3s’s3kom pisasuus X Ag =
A;. Kpim nporo, wa migcrasi pisaocti (8) orpumyemo B(N)(InA — D) = I,d(N).
3Biau 3100yBaemo, mo D = By — I,d;.

Hosememo, 110 myKaHnii po3s’sa30k Xo = D 0QHO3HAYHO BU3HAYEHUH MHOTO-
uyeroM d(\). BpaxoByrouan ymMoBy (5) mpuIycTHMO, 0 JJist piBHsHHS X Ag = A
icHye€ Ime OIuH PO3B’A30K D e M,,(FF) i3 xapakTepucTHIHUM MHOTOUIEHOM d(\),

AKUHA BiAMIHHUI Bif omepeanboro, To6TO D # D. Toui
AN = (Inh — D)Ag = (I,) — D) A.

Tak ax A(N\) = U(X) diag(1,...,1,0)V (), ne U(N),V(X) € GL(n,F[}]), To na

nigcrasi pisrocti (9) 3106yBaemo
IA—D=U(\ diag (1,...,1,d(\))Wi(A) =
U(\) diag (1, ..., 1, d )W (NW LN W (N) =
(InA = D)Q(N),

ne Wi(\) € GL(n,F[N]) i Q(\) = W=L(A\)W1()). 3eiacu sunusae, mo pisHicTb
I —D = (InA — D)Q(N) moxkmmusa aurme ipu Q(A) = I,.

Orxe, marpunga D € M, ,(F), saxa e po3s’askom pisasuusa X Ay = A;, ox-
HO3HAYHO BU3HAMEHA CBOIM XapakrepuctuaauMm MHOrowneHoM d(A). OmmogacHo
3100yBaemo, mo piBusuua ZM(A) = N(A,d) mae eauumii po3s’g30K, TOOTO
M(A)

rank M (A) = rank
N(A,d)

= n(n — 1). Teopemy I0BezEHO.
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3ayBaykKuMO, 110 i3 JOBEIEHHS JTOCTATHOCTI TeopeMu 1 OTPUMYEMO METOI MO~
OyznoBu po3B’si3Ky piBHsaHHSA X Ay = A1 i3 3aJaHUM XapaKTE€PUCTUIHUM MHOIO-

49JIeHOM, KUl Oy yeMo 3a po3s’sa3koM piBasuHa ZM(A) = N(A,d).
Teopema 2 . Hezali dan pienanns X Ay = Ay, de Ay, A1 € My, o (F),

Ao

rank Ay = rank [ =n-—1 (10)

1

SAxwo dasn mampuunot 6’sasxu A(N) = Agh — Ay n.c.d. minopie (n — 1)—z0

1 .
nopAIKY dff )(A) =1, Mo 0aa KOHCHO20 YHIMANLHO20 MHO20UAECHA

dA) =N +d A" -+ d, € F[)

ona pienanna XAy = Ay icnye posé’asox Xo = D € M, ,(F) i3 zapaxme-
pucmusnum mrozouaenom d(N). Hpu yvomy mampuus D mmozounenom d(N)

6U3HAYEHA 00HO3HAYHO.

JHosedenns . Ha nincrasi piBaocti (10) marpuune pisusauus X Ag = A; pos-

B’si3ne. Hexait marpuus Xg = D € M, ,,(F) i3 xapakrepucTuinum MHOrOwIe-
noM det(I,A— D) = d(A) = N +d; A" "1 +- - +d,, € pO3B’A3KOM IHOTO PiBHAHHS.
Orxe, A(X) = Agh— Ay = (In\— D) Ag. Tak 5K dff_l)()\) = 1, To 3rigHO TEOpe-
mu 1 marpuns D XapakTepUCTUIHUM MHOTOWIEHOM d()\) BUBHAYEHA OJHOZHAYHO.
Kpim mporo

M(A)
N(A,d)

Ockinpku rank Ag = n — 1, To mas Ag icaye marpuns T € GL(n,F) raxa,

rank M (A) = rank =n(n—1).

mo AgT = [ Ao On 1 } i (¢} Ap € M, n—1(F). Ha nigcrasi mporo 3100yBaeMo
AT = (In\ — D)AT = (I,\ — D) [ Ay Oy ] -
{Zo On,l]A* {Zl On,l} = [21(1) On,l} )
1e Ay = DAy € M, n—1(F). Orxe, marpung D € M, ,(F) — po3ss’s3ok

pibusuEs XAy = A;. Tax sk dxkl)()\) = 1, TO myI MATPUYHOI B’SA3KH

A(N) € My, ,_1(F[)\]) Buxonyerscs d(;_l)()\) = 1. 3riguo Teopemu 1 ta Ha-
caiaky 1
M(A)

rank M (A) = rank ~
N(A,d)

=n(n—1).

Tak sx M (A) kBagparsa (n — 1)n X (n — 1)n-MaTpuis, To 3 OCTAHHBOI PIBHOCTI

Buisag, wo M(A) — neocobiuBa MaTpulst.
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Takum unHOM, piBHsIHHS ZM(A) = N(Z, d) po3B’s3He IJIs TOBLIBHOTO
yHnitasbaoro muorodiena d(\) crenenst n. Ockinbku Mmarpuyni piBasuus X Ag =
A1l XAy = A, piBaOCHIIbHI, TO Marpuune ZM(A) = N(A,d) poss’sa3ue s
JOBLIBHOTO yHiTa/BbHOrO MHOrOWIeHa d(A) crenens n. Ha mizcrasi Teopevu 1,
po3B’si30k Xg = D piBusanns X Ay = Ay OZHO3HAYHO BU3HAYAETHCA XapPaKTEPHU-

cruunum Muorowienom d(A) = det(I,A — D). Teopemy noBejeHO.

Posrnsgaemo maTrpuvHe piBHSIHHS
X Ao = A, (11)

e Ao, Ay € M, ,,—1(F). PiBusanua (11) poss’s3ue Toai i Tinbku Toxi, Konu pos-

B’'a3ue piBHAHHT X {AO On,1 } = [Al On1 ] I3 Teopemn 1 orpumyemo.

Hacainok 1 . Hezati dasa mampuunoi 6 ’asku A(N) = Agh— Ay € M, 1 (F[A])
H.c.d. minopie (n — 1)—20 nopadxy d(ffl)()\) = 1. Sdxwo rank Ag = n — 1, mo

0N KOHCHOZ0 ym'ma/zbnoeo MHO20UNEHA
dA) = A"+ d A\ - dy A+ d, € F)

ona pienanna XAy = Ay icnye posé’asox Xo = D € M, ,(F) i3 zapaxme-
pucmusnum mrozovaenom d(N). Hpu yoomy mampuus D mmnozownenom d(N)

6U3HAYEHA 00HO3HAYHO.

Hacuainok 2 . Hezatd das mampuwnoi 6 ’asku A(N) = Aok — A1 € M, . (F[A]),
m > n, n.c.0. minopie (n — 1)—zo nopadxy d%_l)()\) = 1. fdxwo rank Ay =

Ao
rank l =n—1, Mo 04a KOAHCHO20 YHIMANLHOZO MHOZOUAEHA
1

dA) = N"+ A"+ -+ dyoi A+ dy, € F[

daa pienanns XAy = Ay icnye pose’asox Xog = D € M, »(F) i3 zapaxmepu-
cmushum mrnozowaenom d(X). Ipu yvomy wykanuid poss’ssox D zapaxmepu-

cmushum mrozouaernom d(N) eusnavenuti 00H03HAUHO.

Ao

Jlosedenns . Tak sk rank Ag = rank [
1

1 =n — 1, ro qua marpunpb Ag, A1 €

My, m (F) icaye marpung W € GL(m,F) Taka, 1o

Ao
Aq

AW = [ZO on,m,n} i

AO On,m—n+1
i )
Al On,mfnJrl
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ze go,gl € My, n—1(F). OueBrano, mo d(gnfl)(/\) =1, me A(/\) = A\ — A, €
M, n—1(F[A]). Ha nixcrasi nacainky 1, ayist KOKHOrO yHiTaJbHOrO MHOIOYJICHA
d(X) = A"+ dy A"t + -+ d,, € F]A] qna pisusmns XAy = A icuye poss’s-
30k Xg = D € M, ,(F) i3 xapakrepuctuannm muorowiesom d(A). Ilpu mnpo-
My Marpuis D muorousnesoMm d(\) BusHadeHa omHO3HAUHO. OCKIIbKY DIiBHSAHHS

XAy =A;1XAy= A, piBHOCW/IbHI, TO HACIIIOK JOBEIEHO.

3 . IIpukaaan

Hexaii F = Q — noJie paujonaibHux umcesi. Po3ryisHeMO HACTYIIHI HPUKJIAJIM.

11
Ilpukaan 1 . Hexati Ag = A = ) 1] € M32(Q). Ouesudno, wo pieHaAnHA

XAg = Ay posé’asue nad nosem Q. Ioxaosicemo, wo 0aa 0aHO20 DIBHAHHA He

icnye po3e’asky 3 Tapaxmepucmuurum mrozouserom d(N) = A2 + 2\ + 1. ITpu-

nycmumo, wo mampuya Xo = D € My 2(Q) i3 3adanum Tapamepucmuunum
mHo20unenom d(N) € po3e’askom yvozo pienanns. 321010 semu 1 das mMampus-
11 11
noi 6’asku A(N) = L ) A— L 1] ma mrozouaena d(\) pisnanna ZM(A) =
11-1-1
N(A,d) poss’asne. Ouesudno, wo rank M(A) = rank 1111 = 1. Ilpo-
11-1-1
M(A 11-1-1
me rank (4) = rank = 2. Tax ax pienanna ZM(A) =
N(A,d) 331 1
331 1

N(A,d) necymicne, mo das pisnanns X Ag = Ay ne icnye pose’saswy Xo =D 3

Tapaxmepucmunrum mrozouserom d(N) = A2 + 2\ + 1.

110
Ilpukaan 2 . Pozzasnemo mampuyune piehanns X Ag = A1, de Ag= (000
011
231 4
1 Ay = | 121 . Jleexo nepesipumu, wo rank Ag = rank [ 0] =21 0aa
121 !

mampuunoi 6’asku A(X) = Ao\ — A1 € M3 3(Q[A]) #.c.d. minopie 2—20 no-
padky df)()\) = 1. Omorice, 0ra KOMHCHO20 YHIMANDHO20 MHO20YUAEHE MPEMBO20
cmenens d(A) € Q[N daa pienanna X Ag = Ay ichye poss’asox i3 capaxmepu-

emuunum mhozousernom d(N).
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d(\) = \3. Tenep nobydyemo mampuui

(110 —2-3-1 0 0 0
000 —1-2-1 0 0 0

M(4) = Ay — Ay 033 001 -1-2-1 0 0 0 |
055 Ao —A; 000 1 1 0 -2-3-1

000 0 0 0 -1-2-1
| 000 0 1 1 —-1-2-1|

231000000
NMJ%:L%@+A1AMQAM3}=121MW000
121000000

2-51 0-22
Mampuuys Zy = [1-31 0-11| = [Bl BQ] — P038°A30K PIBHAHHA
1-31 0-11
ZM(A) = N(A,d).
2-51
Tax ax By —D = Isdy, mo D = By —1Isdy = |1 -3 1| — wyxanut po3e’a3oxk
1-31

pienanma i3 Tapaxmepucmudnum mnozousenom d(X) = N3,

Hapani C — mosie KOMIUIEKCHUX 9ucen. 3700yTi pe3yabTaru MOXKYTh OyTH
BUKODPUCTAHI IpY PO3B’A3yBaHHI CHCTEM JIHIHHAX nudepeHiaJbHuX PiBHAHD 31
cramuMu KoedinieHTamu. B mpomMy 3B’SI3Ky PO3TIASHEMO CUCTEMY JHHINHUX TH-
depeHIianbHIX PiBHIHD

dY (t)

A = Y (1A, (12)

ae Ao, A1 € M, (C)iY (t) = [yl () y2(t) ... yn(t)} — HEBiIOMUIl BEKTOP-PAITOK
Big 3minnol t. QueBmano, sxmo piBuanna XAy = A; po3s’si3ne, TO cucre-
Ma Jiniliaux audepeniianbaux piBagadb (12) Texx poss’ssna. Hexaii marpuis
D € M, ,(C) — po3s’s3ok pisusuusa X Ay = A;. Tenep cucremy nimifinux nu-
depenmianbanx piBuans (12) 3amumemMo y BUCIAL (%t(t) — Y(t)D) Ay = 0.

dy (t)
at

(12) Mu MoKeMO 1IyKaTH 3 Hanepes 3aganum ciekrpom. O1xe, pe3ysbraru 1o-

OcCkinbKY PiBHSIHHS = Y (t)D poss’si3He, TO PO3B’SI3KM CHCTEMH DiBHSIHB
MEePEIHBOTO PO3ILTY MOXKYTh OyTH 3aCTOCOBAHI /10 MOIIYKY PO3B’SI3KiB CHCTEMHI
Jinitaux audepennianbuux pisagab (12) 3 Hanepes 3aJaHUME XapaKTEPUCTHY-

HUMU 3HAYEHHI.
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V.M. Prokip
On solutions of the matrix equation XAy = A; with prescribed

characteristic polynomials

We investigate the structure of solutions of a matrix equation X Ay = A, where

Aq, Ay are n X m matrices over a field F and X is unknown n X n matrix. Let
d(A\) = A"+ di A"+ +d,,_1\+d,, € F[\] be a monic polynomial of degree n.
In this note we present the conditions under which for the equation X Ay = A;

there exists a solution Xy = D with the characteristic polynomial d(X).



