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Kuis)

IIPO (*,2)-3BLJTHI MOHOMIAJILHI MATPUIII HAJT
KOMYTATUBHUMU KIJIBILSIMU

It is proved the reducibility of special type of monomial matrices of some form over a commutative
ring.

Hosemena 3BiAHICTH CIIEMIAILHOTO THIMY MOHOMIAJIBHUX MATPHIL HAESKOTO BUIVIALY HAI KOMYTa-
THBHHUM K1JIBIIEM.

Bajada npo Kaacudikaliio, 3 TOYHICTIO JI0 MOAIOHOCTI, MATPUIlh HAJT KOMYTATUBHIM
KiabIem (1o He € moJeM), K MPABIIO, JyKe BaxKKa; B OLIBINOCTI BUMAJIKIB BOHA
MicTuTh B €00l 3ajJady Mpo Iapy MarTpuilb HaJ| 1mojeM (B cydacHuiii Tepminosiorii €
KoM [1]), SIK y BUMAAKY Kijenpb KJIaciB JUIIKIB [2], 1 po3B’sa3aHa uiire Hajl JessKUMA
KIJIBISIME TOJTOBHEX 1/1€aJtiB /Il MATPHITh MATHX HOPSAKIB (1uB., HAup., [3| — [5]). B
Takiif cuTyariii OLTBIN BayKJIMBOIO CTa€ 3aJia4a MIPO BUBYECHHS HE3BIIHUX Ta 3BIIHHUX
MATPHUIb HAJT KiTbIIMH.

Y psiai pobir (aus., Haup., [6] — |9]) BuBuauCcs BracTHBOCTI MATPUIL HAJL KOMY-
TATUBHUM KIJIBIIEM, SKi MAIOTh BUTJIS]L

0O ... 0 ¢tn
tr ... 0 0
M(t;Sl,...,Sn): . . . : )
0O ...t 0
ae si...,s, € NUO, i, 30kpema, 1X 3BiHICTh 4n HE3BIAHICTH (OCHOBHUM BHIIAIKOM €

BHUIA0K, KOJIN ¢ He € 000pOTHIM). VY miif cTaTTi MU POJOBKYEMO BUBYATH MATPHUILL
TaKOT'O BULJISITY.

Ha mpota3i Bciel ctarti K mo3Hadae KOMyTaTHBHE JIOKAJbHE KiTbIe 3 MaKCH-
mMaJsibiuM igeaiom R = RadK # 01t # 0 — Oyap-sakuii ikcoBanuii ejiement i3 R.
Bamicte M(t; 81, ..., S,) mumemo npocto M (s, ..., S,).

1. ®opMy/IIOBaHHS OCHOBHHX TeopeM y Bunaiaky t2 = 0. Marpuuio A nax
Kimbem K masuBaTuMeMo (%, 2)-3BiIHOI0, AKIIO BOHA IOAI0HA MATPHI[ BHULJISLY
(A(}l ﬁ;g) , e Aqp i Agg — marpuni po3mipy g X q, ¢ > 1,1 2 X 2 Bianosigno. B npomy
BUIIQJIKY MATPHIO A Ha3zuBaTHUMEMO TaKoxK (¢, 2)-3BiIHOO.

Slkmo A — marpung po3Mmipy n X n, TO YUCJO0 N OyIeMO HASUBATH HOPSIKOM

marpuni A.

Teopema 1. Hexati t* = 0. Todi mampuus M(0,1,0,0,0,p1,...,ps,1,1,1)
nopadky n > 8 ¢ (n — 2,2)-36idnon0.

Teopema 2. Hexati t* = 0. Todi mampuus M(0,0,1,0,0,p1,...,ps,1,1,1)
nopadky n > 8 e (n — 2,2)-36idnon0.

JloBeieHHs TeopeM IPUBOIUTHCS B 1.2 1 11.3. VY 1.4 PO3T/IATAIOTHCS y3araTbHeHHT
reopem 1 1 2 na Bunajok t" =0, m > 2.
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2. loBeneuns teopemu 1. Criodarky BBeAeMO JIesIKi MO3HAYEHHS IJIST TTepeT-
BOPEHD JIOBLIBHOI KBaApaTHOI MaTpuili HaJ Kinbiem K. P;j(a) mo3Hadae 101aBaHHS
i-TO psiIKa, IOMHOXKEHOTO Ha eleMeHT a € K, 10 j-ro paka. ();;(a) mosmatae ama-
JIOTiYHe TIepeTBOPeHHsT st CTOBMIB. Yepes [m 4 S| mo3HAYMMO MEepeTBOPEHHST TT0-
JUOHOCTI, sIKe MOJIATa€ B TOMY, IO CIIOYATKY 3aCTOCOBYEThCS TepeTBopeHHst Pps(a),
a moTiM obepHeHe JI0 HbOTO TePeTBOPEHHS (g (—a).

ITokmamemo o; = tPi. Tomi

000O0O0 O 0 00t
1 0000 O 0 000
0 ¢t 00O0 O 0 00O
001O0O0 O 0 00O
00010 O 0 00O
M(0,1,0,0,0,p1,...,p5,1,1,1) =1 0 0 0 0 1 0 0 000
00000 o 0 000
00 0O0O0 O P 0
00 0O0O0 O t
000O0O0 O 0 t 0
Posrasinemo (n — 2, 2)-3BiHy MaTpHIO
000O0 O 0 0 —=t|1 O
t 000 O 0 0 01]0 0
0100 0 0 0 01]0O0
0010 —t 0 0 01]00
0001 O 0 0 01]0 O
N=| 0000 o 0 0 01]0 0
0000 O as 0 010 0
0000 O 0 ¢t 0]00
0000 O 0 0 010 ¢
0000 O 0 0 010

[Mokazkemo, mo marpuig N noxibua marpuri M(0,1,0,0,0,p1,...,ps, 1,1, 1).
Ha 1-my kponi 3acrocyemo no marpuni N nepersopennst [n — 1 Ln— 2]

o000 0 ... 0 0O010
t 000 O 0 0 0]0 0
0100 0 0 0 0]0 0
0010 —t 0 0 0]0 O
0001 O 0 0 0|0 O
N=|0000 0 0 0j0 0
0000 O as 0 010 0O
0000 O 0 ¢t 0]0 0
0000 O 0 0 00 ¢
0000 O 0 0 ¢tj1 0
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Ha 2-my kpomni 3acrocyemo 10 marpuni Ni nepersopenns [1

0 0010
0 0 0j0 O
0 0 0]0 0
0 0 0|0 O
0 0 0j0 0
0 0 0]0 0

0000 O

t 000 O

0100 0

0010

-1
0

0001

0000 o

0 010 0
t 0]0 0

0000 O

oF

0

000O0 O

0 0 0]0 ¢
0 0 ¢tj0 0

t 000 O

0000 O

Ny =

-1

Ha 3-my kpomni 3actocyemo 10 marpuni Ny nepersopenns [2 — n — 1]7:

0 0010
0 0 0]0 0
0 0 0]0 0
0 0 0|0 O
0 0 0]0 0
0 0 0]0 0

0100 0

t 000 O

0100 0

0010

—1
0

0001

0000 o

0 010 0
t 0]0 0

0000 O

Qs

0

0000 O

0 000 ¢
0 0 ¢tj0 0

0000 O

0000 O

Ngz

Ha 4-my kponi 3acrocyemo 10 marpuni N3 nepersopenns [3

0 0010
0 0 0]0 0
0 0 0]0 0
0 0 0]0 O
0 0 0|0 O
0 0 0j0 0

0000 O

t 0t 0 O

0100 0

0010

—1
0

0001

0000 o

0 010 0
t 0]0 0

0000 O

oF

0

0000 O

0 0 00 ¢
0 0 ¢tj0 0

0000 O

0000 O

N4:
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Ha 5-my kpomni 3actocyemo 10 marpuni Ny nepersopenns [4 = 2]*:

0000 O 0 0 0|1 O
t 000 O 0 0 0]0 0
010¢ 0 0 0 0]0 0
0010 —¢ 0 00j0 0
0001 0 0 0 0]0 O
Ny=| 0000 oy 0 0 0|0 O
000¢O0 O as; 0 010 0
0000 O 0 ¢t 0]0 0
0000 O 0 0 00 ¢
0000 O 0 0 ¢/0 0

Ha 6-my kpomi 3actocyemo 10 marpuni N5 nepersopennst [5 = 3]

0000 O 0 0010
t 000 O 0 0 0j0 0
0100 0 0 0 0]0 O
0010 O 0 0 0]0 O
0001 O0 0 0 0]0 O
Nog=| 0000 oy 0 0 0]0 O
0000 O as 0 010 0
0000 O 0 ¢t 0]0 0
0000 O 0 0 0]0 ¢
0000 O 0 0 ¢j0 0

Marpuig Ng 0JHAKOBOIO IEPECTAHOBKOW (4H, IHIIMME CJIOBAMH, II€PEHYMepa-
1i€10) psAJKIB i croBniiB npuBoanThest g0 marpuri M(0,1,0,0,0,p1,...,ps, 1,1, 1).

3. HoBenennsa teopemm 2. JloBejeHHSI ITPOBOJMMO IO Tiif Ke cxemi, 1O 1
noseqernst reopemu 1. Ockinbku P mo3HAYAETHCS 9€pe3 (;, TO

00000 O 0 00 ¢
10000 O 0000
01000 0 0000
00¢t 00 0 0 000
00010 0 0000
M(0,0,1,0,0,p1,...,ps,1,1,1)=| 00 0 0 10 0 000
00000 m 0000
0000 0 as 0 0
0000 0 .. t
000000 ... 00¢O0
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Posruisinemo (n — 2, 2)-3BiHy MaTPHIO

0

1

—t|1 0

0 0

0000 O
1 000

0 0 01]0 0
0 0 01]0 0
0 0 01]0 0
0 0 01]0O0
0 0 0]00

—1

0t 00 0

0010

—t

0

0001

0000 oy

0 00 0

000O0 O

Qs

010 O

t

0

000O0 O

0 0 01]0 ¢

000¢O0 O

0 0 O

000O0 O

N =

t

* 7p37 17 17 1)'
Ha 1-my kpoui 3acrocyemo 1o marpuni N nepersopennst [n — 1 — n — 2] ~:

[Tokazkemo, mo marpuig N noxiGua marpuri M(0,0,1,0,0,p, ..

0 0010
0 0 0j0 0
0 0 0|0 O
0 0 0j0 0
0 0 0j0 0
0 00j0 0

000O0 O
1000

—1

0 ¢t 00 O

0010

-1
0

0001

0000 o

0 0/0 0O
t 010 O

0000 O

oF

0

0000 O

0 000 ¢
0 0 t|1 O

0000 O

0000 O

N, =

Ha 2-my kpori 3actocyemo 10 matpuii N; neperBopenns [1

0 0010
0 0 0]0 0
0 0 0]0 0
0 0 0]0 O
0 0 0|0 O
0 0 0j0 0

0000 O
1000

—t

0t 00 O

0010

—1
0

0001

0000 o

0 010 0
t 0]0 0

0000 O

oF

0

0000 O

0 0 00 ¢
0 0 ¢tj0 0

t 000 O

0000 O

N2:
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—t

Ha 3-my kpomi 3acrocyemo 1o marpuni Ny nepersopenns [2 — n — 1]7:

0 0010
0 0 0|0 O
0 0 0|0 O
0 0 0j0 0
0 0 0j0 0
0 0 0j0 0

0t 00 O
1000

—1

0 ¢t 00 O

0010

—1
0

0001

0000 o

0 0/0 0
t 010 O

0000 O

oF

0

0000 O

0 0 0|0 ¢
0 0 t|0 O

0000 O

0000 O

Ny =

Ha 4-my kpori 3actocyemo 10 matpuii N3 meperBopents [3 = 1]*:

0 0 0|1 O
0 0 0]0 0
0 00j0 0
0 0 0]0 0
0 0 0]0 0
0 0 0|0 O

0000 O
1 010

-1

0t 00 O

0010

—1
0

0001

0000 oy

0 010 0
t 0]0 0

0000 O

A

0

000O0 O

0 0 00 ¢
0 0 ¢]0 0

0000 O

0000 O

Ny, =

Ha 5-my kpori 3actocyemo 10 matpuri Ny neperBopenns [4 = 2]*:

0 0010
0 0 0]0 0
0 0 0]0 0
0 0 0]0 O
0 0 0|0 O
0 0 0j0 0

0000 O

1000 O
0t 0 ¢t

0010

0
—1

0

0001

0000 o

0 010 0
t 0]0 0

0000 O

oF

0

0000 O

0 0 00 ¢
0 0 ¢tj0 0

0000 O

0000 O

N5:
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Ha 6-my kpomi 3acrocyemo 10 marpuii N5 nepersopennst [5 = 3]*:

0000 O 0 0010
1000 O 0 0 0]0 0
0t 00 O 0 0 0]0 0
0010 0 0 0 0]0 O
00010 0 0 0]0 O
Ne=] 0000 om 0 0 0]0 0
0000 O as; 0 010 0
0000 O 0 ¢t 0]0 0
0000 O 0 0 00 ¢
0000 O 0 0 ¢j0 0

Marpurgt Ng 0JHAKOBOIO MEPECTaHOBKOW (4H, IHIIMME CJIOBAMH, TI€pEeHyMepa-
Ii€10) PSAJKIB 1 cToBNIiB npuBoanThCst 10 Marpuri M(0,0,1,0,0,p1,...,ps, 1,1, 1).

4. YzaraabHeHHd Teopem 1 i 2. V mpoMy OyHKTI PO3IISIAIOTHCS JIesKi
y3araiabHeHHS TeopeM 1 1 2 ma Bunamok t™ = 0, m > 2. ¢k i panime, t¥" = «; gna
1=1,...,s.

Hactynna Teopema y3araabioe Teopemy 1.

Teopema 3. Hexati t™ = 0, t" " £ 0, dem > 2,0 < i,j,p,q < m, i < g,
j+p >m, 0 < p1,...,ps < m. Todi mampuuys M(0,i,0,0,0,p1,...,Ps,7,0,q)

nopadky n = s+ 8 ¢ (n — 2,2)-36i0H010.

Hosederns. Posrisnemo (n — 2, 2)-3Bia0y MaTpuiio

0 00O0 O 0 0 —=t*|{1 O
& 000 O 0 0 0 ]0 O
0100 0 0 0 0 (0 O
0 010 —¢ 0 0 0 |0 O
0001 O 0 0 0 (0 O
N=] 0000 o 0 0 0 (0 O
0 00O0 O a; 00 |0 O
0 00O0 O 0O ¢ 0 (0 0
0000 O 0 0 0 |0 ¢
0 00O0 O 0 0 0|1 O

. P _
3pobusmniu (3 i1 psjaKaMu Ta CTOBISME) NOCTIIOBHO nepeTBopenHs [n—1 — n— 2]~
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-1 _ta—t _ta—1 —td —td

1=n]" 2 = n=1" 3 = 1% 4= 2]t [6 = 3|t, orpumaemo marpumio
0 00O0 O 0 0 01 O
t 000 0 0 0 0]0 O
0100 O 0 0 0]0 O
0010 O 0 0 0]0 O
0001 0 0 0 00 O
No=| 0 000 on 0 0 0[]0 0,

0000 0 ... a5 O 010

00000 ... 0 ¢ 010

00000 ... 00 0]0 ¢
00000 ... 0 0¢t[{0O0

sTKa, OJJHAKOBOIO TTEePeCTAHOBKOIO (MepeHyMepAIi€ro) PsIKIB i CTOBNIIB TPUBOANTHCSI
o marpuri M (0,4,0,0,0,p1,...,Ds,7, D, q)-

Hacrynna TeopeMa y3araabHIOE TeOpeMy 2.

Teopema 4. Hexati t™ =0, t™ " #£0,dem >2,i0<1i,75,p,qg<m,i<q, 3q—
i>m, j+p>m,0<pi,...,ps <m. Todi mampuus M(0,0,7,0,0,p1,...,Ds,J, P, q)
nopadky n = s+ 8 e (n — 2,2)-36i0n010.

Hosedenns. Posrusaemo (n — 2,2)-3BiHy MaTpuUIio

00 00 0 ... 00 =21 O
1 000 —t2 0O 0 0 ]0 O
0 ¢ 00 0 0O 0 010 0
0010 - 0O 0 0 ]0 O
0 0 01 0 0O 0 0 ]0 O
N=]0000 o 0O 0 0 ]0 O
00 00 0 as 00 |0
0 0 0O 0 0 ¢ 0|00
00 00 0 0O 0 0 |0 ¢
0 0 0O 0 0O 0 0 1]1 0

. tP —
3p06I/IBH_[I/I (3 11 pdIKaM1 Ta CTOBI_[HMI/I) IMOCJIIJOBHO IIE€PETBOPEHHA [TL —1—=>n-— 2] 5
_ta—i a4t

11 = n]t, [2 Kn— B = 154 = 2, 5 = 3", orpumaemo MaTpuIo

00 0O0 0 0 0 0|1 O
1 000 O 0 0 0[]0 O
0t 00 0 0 0 0[]0 O
0010 0 0 0 00 O
00010 0 0 00 O
No=| 00 00 v 0O 0 00 0 ],
00 0O0 O as 0 00 0O
00 0O0 O 0 ¢ 0]0 0
00 0O0 O 0 0 00 ¢
00 0O0 0 0 0 t|0 0
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sTKa, OJJHAKOBOIO TePeCTAHOBKOIO (MepeHyMepAIi€ro) Ps/IKiB i CTOBNIIB TPUBOANTHCSI
rILO ManI/IIJ\I M(()? 072.7 O? 07p17 R 7p57j7p7 Q)
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