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2-CITAZIKOBA 3BIJJHICTH INUKJITHHNX MOHOMIAJIbBHUX
MATPUID I3 PIKCOBAHNMUN BU3HAYAJIbHNIMU
ITOCJITJOBHOCTAMM HA/I KOMYTATUBHUM JIOKAJIbHVM
KIJIBITEM

BiractuBocTi KaHOHIYHO MUK/IIYHUX Ta JAHIIOTOBUX MOHOMIAJIHLHUX MaTPHUIL HAJ KO-
MYTATUBHUMU KiJbIIMUA BUBYAJIUCS B 0araTbox pobOTax, 30KpeMa IX 3BiHICTH Ta HE3Bi-
JIHICTB, PO3KJIAJIHICTh 1 HEPO3KJIaIHICTh. Bimomi Kpurepil HE3BiAHOCTI KAHOHIYHO IUKJIi-
YHUX MaTPHUIIb MAJIOT0 MOPSJIKY 1 HAJT KOMYTATUBHUM JIOKAJIHLHAM KiTbleM K 3 paJnKaaIoMm
R=tK#0(n<Tnmnm R#0in <5 xma R? #0), a Takoxx HeoOXiHa yMOBa He3BiIHO-
CTi KAHOHIYHO NMUKJIIYHAX MATPUIL JOBIIHHOI Baru, B SKiif OCHOBHY pPOJIb Biirpae 3B’s30K
Mi2K TTOPSIIKOM Ta Baroio marpuri. [Ipu gociikeHH KAHOHITHO MUKJIITHIX MOHOMIaJIBHUX
MaTPUIb TOPSAJKY N PO3MJISIAINCS Pi3Hl THIM 3BigHOCTI: (%, 2)-3BigHicTb, (*,3)-3BiAHiCTDH
Ta, 2-CIaIKoBa 3BiHICTH. B pobOTI pO3IIsIacThCst KOMYTaTUBHE JIOKaIbHE Kijtbile K 3 He-
HyJIbOBUM pajukajoM R = RadK i1 HeHynbOBWiT HUIBIIOTEHTHHUI eneMmeHT ¢ € R Takwmii,
mo t™ = 0, me m — CTemiHb HIIBIOTEHTHOCTI ejemMenTa t. /I KaHOHIYHO MHUKIIIHUX
MaTpHIh BU3HAYEHI BU3HAYAJIbHI Ta Barosi moc/igoBHOCTI. BUBYaiOThCS JOCTATHI yMOBH
3BiJTHOCTI KAHOHIYHO IUKJIYHUX MATPHUIL BEJIUKOI Baru HaJ KOMYTATUBHUM JIOKAJBHUM
kisbuem K. loBesjena 2-crajkoBa 3BiAHICTD KAHOHIUHO (f,*)-IUKIIYHIX MOHOMIAJIHHUX
MaTPHIb BEJIUKOI BAI'U MOPSIKY N HAJ, KOMYTATUBHUM JIOKAJBHUM KiJIBIIEM y BUTIAJIKY, KO-
J TX BU3HAYAJIBHI TOCJIIJOBHOCTI MIiCTATH B OOl TiAMOCTiIOBHOCTI (DiKCOBAHOIO BUTJISLY.
iz migocsitoBHICTIO OC/IOBHOCT] 3aBXK I PO3yMIETHCs 3B’ s13Ha, (3 TOYHICTIO JI0 IUKJIi-
YHOI TI€PECTAHOBKY MOCIIIOBHOCT]) T octinosHicTb. OCHOBHUMHI METOAMH JIOCIIIKEHHST
€ MeTo/H Teopil 300parkeHb Ta MaTPUYHUX 3aJ(a49, METOJ] eJIEMEHTAPHUX [TEPETBOPEHb Ma-
TPUIL 3 KOMOIHATOPHUMH aCITEKTAMH.

Karo4doBi cjoBa: MmoHOMia/IbHA MATPUIA, KAHOHITHO NMUKJIYHA MATPUIlA, KOMYyTATUBHE
KiJbIle, BU3HAYAJIbHA ITOCJIII0BHICTh, 3BiIHICTh, CIAKOBa, 3BIIHICTH.

1. Beryn. Marpurii Mmammx po3MmipiB Ta KAHOHIYHO MUKJIIYHI MATPHUIL HAJT JIOKAJIb-
HUMU KUIBIEIMI BUBYAJINCA B Gararbox poborax (nums., Hanpukiasm, [1]- [6]).

Hexait K — xkomyTtaTuBHe Kijiblle 3 ojununeo. [1ix monomiasvroro mampuuyero
A = (a;;) nad K 6ymeMo po3yMiTH MaTPHUIIO IOPsIKy 1 (TOOTO, po3Mipy n X n), B
KOYKHOMY PsJIKY 1 B KO2KHOMY CTOBIIII $IKOI CTOITH He OLJIbIIIe OJTHOIO HEHYJIHLOBOT'O
eJIeMEeHTA.

Bynb-sika 1uKiuHa MOHOMiaJIbHA MAaTPHUIlE IOPSJIKY N HaJl KijiblieM K 1mepe-
CTaBHO TOJIOHA MATPHIL BUTJISILY

O ... 0 a,
_ ay ... 0 0
A= Mt(a) = : . . : )
0 B ¢ oy | 0
e a = (al, ey, (Zn). Taka MaTpUIA A Ha3MBAETLCS KAHOHIYHO @U’K?./Li"tHO?O, a

[IOCJIIOBHICTD @ — 11 6U3HAYAABHON NOCAI008HICTNIO.

Posnain 1: MaremaTuka 1 CTaTUCTUKS,



2-CITAJJKOBA 3BIJHICTDb HUKJITYHNX MOHOMIAJIBHIX MATPUIID . .. 17

BignocHo BHIENpUBEICHIX O3HAYEHB 1 TO3HAYEHD JWB., HAID., [5].

Hexait K nosnadae KoMyTaTHBHE JIOKAJbHE KiJbIle MOJIOBHUX ijIealsiiB, IO HE €
nosiem. I'pyy o6opoTHuX esleMeHTiB Kijiblg K (BIIHOCHO MHOYKEHHST) O3HAYATHME-
Mo uepe3 K*. Toxi enunmit Mmakcumasibuuii iean (pagukan) R inbig K mopiBHIOE
tK # 0, je t BUBHAYAETHCSA OJHO3HAYHO 3 TOUYHICTIO JI0 0OOPOTHOIO MHOXKHUKA, i
Oyab-skuii esement x € K mae Buraan et®, ge ¢ € K* i s > 0. Yucmo s (sike
He 3aJIe’KUTh Biji BHOODY ¢) HasmBaeMo 6azoto eaemenma . fxmo K — Komyra-
TUBHE JIOKaJIbHe Kibile (He 060B’A3KOBO TOJOBHUX ijeasiB) i ¢ — eJleMeHT pajinKa-
Jla KUIBIIA, TO KAHOHIYHO MUKJIYHY MaTpuiio M 3 BU3HAYAILHOIO TOC/IIOBHICTIO
a = (e1t™, ... ep 1t 1, e t%) ByleMo Ha3UBATU KaAHONIUHO (T, % )-UUKATUHON.

2. Teopemu npo 2-cniafkoBy 3BijHicTh. Kanoniuno mukaiaxa marpurs A
Ha3UBAETHCA 2-CNadko60 36101010, SIKIIO MOMI0HA MATPHUIl BULJIALY

Ay Ap
0 Ay )’

Je niaroHasbHi 610ku Aqq 1 Aoy € TAaKOXK KAHOHIYHO TUKiIHUME [6].

ani BBazkaTmmeMo, 1o K — KoMyTaTHBHE JIOKaIbHE Kijblle 3 pajaukaaom R #£ ()
i t — HeHyabOBHUIT eeMenT i3 R Takwuii, mo t™ = 0, t™ ! #£ 0.

[Ti miamocsiIoBHICTIO TIOC/IIOBHOCT 3aBXK/M PO3yMIEMO 3B’13HY (3 TOYHICTIO
JIO TIUKJIYHOT TIepeCTaHOBKY TIOC/IIOBHOCTI) T1i/IITOC/TiIOBHICTb.

BBeemo mmo3nateHHsI /11 IepeTBOPEHb JI0BLIHHOI KBaIPATHOT MATPHIL HAT KiJIb-
neMm K. Pj;(a) nosnadae JOJaBaHHS i-TO PsAJKa, IIOMHOKEHOIO Ha ejeMeHT a € K,
10 j-ro pajka. ();;(a) mo3Hadae aHaJOridHEe NepeTBOPEHHsI st CTOBIIIB. Uepes
[m % s]* nosmaumMo nmepeTBopenns MOAIGHOCTI, SKe MOJIArae B TOMY, IO CHOYATKY
3aCTOCOBYETHCs MepeTBOpeHHst Pp,s(a), a moriM obepHeHe 0 HBOTO MePeTBOPEHHSI
Qsm(—a), a uepe3 [m 5 $]7 — mepeTBOpeHHs MOIGHOCTI, SKe MOJIATAE B TOMY, IO
CIIOYATKY 3aCTOCOBYETHCSI MIEPETBOPEHHST (Qs(a), a OTIM 0bepHEHE JI0 HBOTO Tepe-
tBOpenist Py, (—a).

Teopema 1. Kanoniuno (t,*)-yukasiuna mampuys 2-cnadkoso 36i0Ha Had Kiab-
uem K, arxwo ii 6usnauansona nocaidosnicmys micrmumo nionocaidosrnocmi (4, 1719, ¢7)
i(l),dei+q>m, j+p>m.

Hosedenns. BacrocyBapiuiu 70 3BiAHOT MATPUIL (3 KAHOHIYHO IUKTIIHUME JTi-
ArOHAJIbHUME OJIOKAMMU )

00 ...00 /10 0 0 ... 0 0
a1 0 ... 00 0|00 0 0 0 0
0 ap ... 00 0|00 0 O 0 0
0 0 aw 0 000 0 0 0 0
0 0 0# 0|00 0 0 0 0
N=|0 0 00 0|00 0 0 0 a,
0 0 00 0P 0 0 0 0 0
0 0 00 0|0# 0 0 0 0
0 0 00 000 aug 0 0 0
0 0 00 000 0 o 0 0
00 ...00 0|00 0 0 ...ca. O
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q
[epeTBOPEeHHS |1 + 3 S+ 2|7, MaEMO MaTPHITIO

0 O o0 0|1 0 O 0 0 0
a; 0 o0 00 0 O 0 0 0
0 00 0100 O 0 0 O
0 O .o 00 (O O O 0 0 0
0 O .0t 01]0 0 0 0 0 0
Ni=1|] 0 0 .00 0 (0 0 O 0 0 as
0 O .0 0 Pt 0 0 0 0 0
0 O .0 0 01]0 ¢ 0 0 0 0
0 O .00 010 0 a4 O 0 0
0 0 .00 01]0 O Qg2 0 O
0 O o0 0 (0 0 O 0 as_1 0

0 O 00 010 O 0 0 0
a; 0 00 000 O 0 0 0
0 00 0100 O 0 0 0
0 O .a. 00 |00 O 0 0 0
0 O .0 ¢ 0100 0 0 0 0
No=1 0 0 .00 0100 O 0 0 as |,
0 O .0 000 0 0 0 0
0 O .0 0 01]0# O 0 0 0
0 O .00 0100 a4 O 0 0
0 0 .00 0 1]0O0 Q2 0 0
0 O 00 000 O 0 as—1 0

AKa OJHaKOBOIO IIEPpECTaHOBKOIO pH,ZLKiB i CTOBHHiB MOXKe 6YTI/I IIpuBeaeHa 10 BULIATLY
M(17 Qq, g, ..y Qi tz7 thrq’ t]7 Ot 1, Qg 2, -0 0y as)'

Teopema 2. Kanoniuno (t,*)-yukasiuna mampuys 2-cnadkoso 36i0Ha Had Kiab-
uem K, axwo it 6u3HauaAbHA NOCAIOOBHICTL  MICMUMD  NIONOCAIIOBHOCT
('t 7, 1,t%) i (1,1,1), dei+u>m, j+v > m.

Zlosederns. fdxmo u =p+qii+q > m, j+p > m, To 3BiAHICTD MATPHUITL
BUILINBAE 3 MONEPETHBOI TeopeMu. B iHITOMY BUTIAJIKY JTOBEIEHHS ITPOBOIUTHCI 3a
TI€I0 YK CXeMOIO, IO 1 JI0BeIeHHsT Teopemu 1.

BacTocyBaBIim 70 3BiHOT MaTpuili (3 KAHOHIYHO MUKJIYHUME J(iarOHAJIbHUME
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6I0KaMM)

cooro
cor~oco
ofR cooco
S cococo
coococo
coococo
coocolk

IS
coocor
coococo
cocoococo
cocoococo
coococo
cocoococo
cocoococo
cocoococo

Q ...
3

e NN NN NNl fa oSt
Lo 00000 oo0oco -
e NN NN NN fala SN
o000 oo 0oco -
Lo 0000 o olo
L OO0 00 OO o
Lo 00000 o 0ooco -
Lo o000 o~ oo -
~
<~
o000, OO0 -
o0 Tftoocooloo -
coocococooloo
oo ocococofl|ocoo -

OO OO

000 0 ... 00 O0Jj0OO0OO0O0 O 0 ... a1 O

. t% _ —1 + —tJ + —tJ _
HOCJIIOBHO TIepeTBopeHHst [r+5 — r+4]7, [l = r+6]7, [2 = r+7|7, [3 = r+8]7,
MaEMO MATPHUITIO

00 0 O 0 00[{1 000 O 0 0 O
100 O 0 00[{0OO0OO0O0 O 0 0 O
010 O 00 0/00O0O0 O 0 0 0
00 a; O 0 00[{0OO0OO0O0 O 0 0 O
00 0 a 0 00[{0OO0OO0O0 O 0 0 O
00 0 O a 0 0{0 000 O 0 0 O
000 O 0O ¢ 00000 O 0 0 0
Ni=100 0 0 0 00[{0OOO0O0 O 0 0 as |,
000 O 0 0t*0000O0 O 0 0 0
00 0 O 000/0# 00 O 0 0 O
00 0 O 0 00{0OO01O0 O 0 0 O
00 0 O 0 0 0[00O0¢ O 0 0 O
00 0 O 0 00[00O0O0 a4 O 0 O
000 O 00 0/000O0O Oy ... 0 0
000 0 ...0000O0O0O0 O 0 ... a1 O

sIKa OJIHAKOBOIO ITEPECTAaHOBKOIO PSIJIKIB 1 CTOBIIIIB MOKe OyTH IIPUBEICHA JIO BUTJILALY
M,1,1, oy, a0, .y, 28 8 18 Qg Qg ey Q).

3. BucHoBKku. VY cTarTi pO3rIggaeThcd KOMyTaTHBHE JIOKAJbHE Kiable K 3
HEeHy/TbOBUM pajiukajioM R = RadK 1 HeHYJIbOBUIT HIJIBIOTEHTHUN ejieMeHT ¢ € R
Takuii, 1mo t™ = 0, je m — cTeninb HIJIBIOTEHTHOCTI ejieMenTa t. BuB4uaioThes J10-
CTaTHI YMOBU 3BITHOCT] KAHOHIYHO NUKJIIYHUX MATPUIlh BEJIMKOI Barv HaJl KOMyTa-
TUBHUM JIoKasibHUM Kistbliem K. JloBenena 2-crajikoBa 3BiIHICTH KAHOHIYHO (i, *)-
MUKJIIHIX MOHOMIaJIbHMX MATPHIlb BEJUKOI Baru IOPSJIKY N HaJl KOMYTaTUBHUM
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JIOKAJILHUM KIJIBIIEM Y BUIQJIKY, KOJIM 1X BU3HAYAJILHI TOC/IiIOBHOCTI MiCTATH B cODI
ITiJIITOC/T JIOBHOCT] (DiKCOBAHOT'O BUTJIALY.
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Bortos M. Yu. 2-Hereditary reducibility of cyclic monomial matrices with fixed
determining sequences over a commutative local ring.

Properties of canonically cyclic monomial matrices over commutative rings were studied
in many works, in particular, their reducibility and irreducibility, properties of decompos-
able and indecomposable matrices. The criterion of the irreducibility of canonically cyclic
small-order matrices over a commutative local ring K with the radical R =tK #0 (n < 7
for R # 0 and n < 5 for R? # 0) is known, as well as the necessary condition for the irre-
ducibility of canonically cyclic matrices of arbitrary weight in which a relation between the
order and weight of the matrix plays a major role. In the study of canonically cyclic matri-
ces we considered various types of the reducibilities: (x,2)-reducibility, (*,3)-reducibility
and 2-hereditary reducibility. In the paper we consider a commutative local ring with the
radical R = tK # 0 and nilpotent element ¢ € R such that t"* = 0, where m is the de-
gree of nilpotency of the element t. For the canonically cyclic matrices the determining
and weight sequences are defined. We study sufficient conditions for the reducibility of
canonically cyclic matrices of larger weight over a commutative local ring K. It is proved
the 2-hereditary reducibility of canonically (¢, *)-cyclic monomial matrices of order n over
a commutative local ring in the case when their defining sequences contain subsequences
of a fixed form. The subsequence of the determining sequence is a connected (according
to cyclic rearrangement of the sequences) subsequence. The main methods of research are
methods of the theory of images and the method of elementary transformations of matrices
with combinatorial aspects.

Keywords: monomial matrix, canonically cyclic matrix, commutative ring, determining
sequence, reducibility, hereditary reducibility.
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