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ÏÐÎ (∗, 2)-ÇÂIÄÍI ÌÎÍÎÌIÀËÜÍI ÌÀÒÐÈÖI ÍÀÄ
ÊÎÌÓÒÀÒÈÂÍÈÌÈ ÊIËÜÖßÌÈ

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

Äîâåäåíà çâiäíiñòü ñïåöiàëüíîãî òèïó ìîíîìiàëüíèõ ìàòðèöü äåÿêîãî âèãëÿäó íàä êîìóòà-
òèâíèì êiëüöåì.

Çàäà÷à ïðî êëàñèôiêàöiþ, ç òî÷íiñòþ äî ïîäiáíîñòi, ìàòðèöü íàä êîìóòàòèâíèì
êiëüöåì (ùî íå ¹ ïîëåì), ÿê ïðàâèëî, äóæå âàæêà; â áiëüøîñòi âèïàäêiâ âîíà
ìiñòèòü â ñîái çàäà÷ó ïðî ïàðó ìàòðèöü íàä ïîëåì (â ñó÷àñíié òåðìiíîëîãi¨ ¹
äèêîþ [1]), ÿê ó âèïàäêó êiëåöü êëàñiâ ëèøêiâ [2], i ðîçâ'ÿçàíà ëèøå íàä äåÿêèìè
êiëüöÿìè ãîëîâíèõ iäåàëiâ äëÿ ìàòðèöü ìàëèõ ïîðÿäêiâ (äèâ., íàïð., [3] � [5]). Â
òàêié ñèòóàöi¨ áiëüø âàæëèâîþ ñòà¹ çàäà÷à ïðî âèâ÷åííÿ íåçâiäíèõ òà çâiäíèõ
ìàòðèöü íàä êiëüöÿìè.

Ó ðÿäi ðîáiò (äèâ., íàïð., [6] � [9]) âèâ÷àëèñÿ âëàñòèâîñòi ìàòðèöü íàä êîìó-
òàòèâíèì êiëüöåì, ÿêi ìàþòü âèãëÿä

M(t; s1, . . . , sn) =


0 . . . 0 tsn

ts1 . . . 0 0
...

. . .
...

...
0 . . . tsn−1 0

 ,

äå s1 . . . , sn ∈ N∪0, i, çîêðåìà, ¨õ çâiäíiñòü ÷è íåçâiäíiñòü (îñíîâíèì âèïàäêîì ¹
âèïàäîê, êîëè t íå ¹ îáîðîòíèì). Ó öié ñòàòòi ìè ïðîäîâæó¹ìî âèâ÷àòè ìàòðèöi
òàêîãî âèãëÿäó.

Íà ïðîòÿçi âñi¹¨ ñòàòòi K ïîçíà÷à¹ êîìóòàòèâíå ëîêàëüíå êiëüöå ç ìàêñè-
ìàëüíèì iäåàëîì R = RadK ̸= 0 i t ̸= 0 � áóäü-ÿêèé ôiêñîâàíèé åëåìåíò iç R.
Çàìiñòü M(t; s1, . . . , sn) ïèøåìî ïðîñòî M(s1, . . . , sn).

1. Ôîðìóëþâàííÿ îñíîâíèõ òåîðåì ó âèïàäêó t2 = 0t2 = 0t2 = 0. Ìàòðèöþ A íàä
êiëüöåì K íàçèâàòèìåìî (∗, 2)-çâiäíîþ, ÿêùî âîíà ïîäiáíà ìàòðèöi âèãëÿäó(
A11 A12
0 A22

)
, äå A11 i A22 � ìàòðèöi ðîçìiðó q×q, q ≥ 1, i 2×2 âiäïîâiäíî. Â öüîìó

âèïàäêó ìàòðèöþ A íàçèâàòèìåìî òàêîæ (q, 2)-çâiäíîþ.
ßêùî A � ìàòðèöÿ ðîçìiðó n × n, òî ÷èñëî n áóäåìî íàçèâàòè ïîðÿäêîì

ìàòðèöi A.

Òåîðåìà 1. Íåõàé t2 = 0. Òîäi ìàòðèöÿ M(0, 1, 0, 0, 0, p1, . . . , ps, 1, 1, 1)
ïîðÿäêó n ≥ 8 ¹ (n− 2, 2)-çâiäíîþ.

Òåîðåìà 2. Íåõàé t2 = 0. Òîäi ìàòðèöÿ M(0, 0, 1, 0, 0, p1, . . . , ps, 1, 1, 1)
ïîðÿäêó n ≥ 8 ¹ (n− 2, 2)-çâiäíîþ.

Äîâåäåííÿ òåîðåì ïðèâîäèòüñÿ â ï.2 i ï.3. Ó ï.4 ðîçãëÿäàþòüñÿ óçàãàëüíåííÿ
òåîðåì 1 i 2 íà âèïàäîê tm = 0, m > 2.
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2. Äîâåäåííÿ òåîðåìè 1. Ñïî÷àòêó ââåäåìî äåÿêi ïîçíà÷åííÿ äëÿ ïåðåò-
âîðåíü äîâiëüíî¨ êâàäðàòíî¨ ìàòðèöi íàä êiëüöåì K. Pij(a) ïîçíà÷à¹ äîäàâàííÿ
i-ãî ðÿäêà, ïîìíîæåíîãî íà åëåìåíò a ∈ K, äî j-ãî ðÿäêà. Qij(a) ïîçíà÷à¹ àíà-
ëîãi÷íå ïåðåòâîðåííÿ äëÿ ñòîâïöiâ. ×åðåç [m

a→ s] ïîçíà÷èìî ïåðåòâîðåííÿ ïî-
äiáíîñòi, ÿêå ïîëÿãà¹ â òîìó, ùî ñïî÷àòêó çàñòîñîâó¹òüñÿ ïåðåòâîðåííÿ Pms(a),
à ïîòiì îáåðíåíå äî íüîãî ïåðåòâîðåííÿ Qsm(−a).

Ïîêëàäåìî αi = tpi . Òîäi

M(0, 1, 0, 0, 0, p1, . . . , ps, 1, 1, 1) =



0 0 0 0 0 0 . . . 0 0 0 t
1 0 0 0 0 0 . . . 0 0 0 0
0 t 0 0 0 0 . . . 0 0 0 0
0 0 1 0 0 0 . . . 0 0 0 0
0 0 0 1 0 0 . . . 0 0 0 0
0 0 0 0 1 0 . . . 0 0 0 0
0 0 0 0 0 α1 . . . 0 0 0 0
...

...
...

...
...

...
. . .

...
...

...
...

0 0 0 0 0 0 . . . αs 0 0 0
0 0 0 0 0 0 . . . 0 t 0 0
0 0 0 0 0 0 . . . 0 0 t 0



.

Ðîçãëÿíåìî (n− 2, 2)-çâiäíó ìàòðèöþ

N =



0 0 0 0 0 . . . 0 0 −t 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 0 1 0



.

Ïîêàæåìî, ùî ìàòðèöÿ N ïîäiáíà ìàòðèöi M(0, 1, 0, 0, 0, p1, . . . , ps, 1, 1, 1).

Íà 1-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N ïåðåòâîðåííÿ [n− 1
t→ n− 2]−:

N1 =



0 0 0 0 0 . . . 0 0 0 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 1 0



.

Íàóê. âiñíèê Óæãîðîä óí-òó, 2016, âèï. �2 (29)



24 Â. Ì. ÁÎÍÄÀÐÅÍÊÎ, Ì. Þ. ÁÎÐÒÎØ

Íà 2-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N1 ïåðåòâîðåííÿ [1
−1→ n]+:

N2 =



0 0 0 0 0 . . . 0 0 0 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
t 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Íà 3-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N2 ïåðåòâîðåííÿ [2
−1→ n− 1]+:

N3 =



0 1 0 0 0 . . . 0 0 0 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Íà 4-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N3 ïåðåòâîðåííÿ [3
−1→ 1]+:

N4 =



0 0 0 0 0 . . . 0 0 0 1 0
t 0 t 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.
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Íà 5-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N4 ïåðåòâîðåííÿ [4
−t→ 2]+:

N5 =



0 0 0 0 0 . . . 0 0 0 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 t 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Íà 6-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N5 ïåðåòâîðåííÿ [5
−t→ 3]+:

N6 =



0 0 0 0 0 . . . 0 0 0 1 0
t 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 0 . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Ìàòðèöÿ N6 îäíàêîâîþ ïåðåñòàíîâêîþ (÷è, iíøèìè ñëîâàìè, ïåðåíóìåðà-
öi¹þ) ðÿäêiâ i ñòîâïöiâ ïðèâîäèòüñÿ äî ìàòðèöi M(0, 1, 0, 0, 0, p1, . . . , ps, 1, 1, 1).

3. Äîâåäåííÿ òåîðåìè 2. Äîâåäåííÿ ïðîâîäèìî ïî òié æå ñõåìi, ùî i
äîâåäåííÿ òåîðåìè 1. Îñêiëüêè tpi ïîçíà÷à¹òüñÿ ÷åðåç αi, òî

M(0, 0, 1, 0, 0, p1, . . . , ps, 1, 1, 1) =



0 0 0 0 0 0 . . . 0 0 0 t
1 0 0 0 0 0 . . . 0 0 0 0
0 1 0 0 0 0 . . . 0 0 0 0
0 0 t 0 0 0 . . . 0 0 0 0
0 0 0 1 0 0 . . . 0 0 0 0
0 0 0 0 1 0 . . . 0 0 0 0
0 0 0 0 0 α1 . . . 0 0 0 0
...

...
...

...
...

...
. . .

...
...

...
...

0 0 0 0 0 0 . . . αs 0 0 0
0 0 0 0 0 0 . . . 0 t 0 0
0 0 0 0 0 0 . . . 0 0 t 0



.
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Ðîçãëÿíåìî (n− 2, 2)-çâiäíó ìàòðèöþ

N =



0 0 0 0 0 . . . 0 0 −t 1 0
1 0 0 0 −t . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 0 1 0



.

Ïîêàæåìî, ùî ìàòðèöÿ N ïîäiáíà ìàòðèöi M(0, 0, 1, 0, 0, p1, . . . , ps, 1, 1, 1).

Íà 1-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N ïåðåòâîðåííÿ [n− 1
t→ n− 2]−:

N1 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 0 0 −t . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 1 0



.

Íà 2-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N1 ïåðåòâîðåííÿ [1
−1→ n]+:

N2 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 0 0 −t . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
t 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.
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Íà 3-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N2 ïåðåòâîðåííÿ [2
−t→ n− 1]+:

N3 =



0 t 0 0 0 . . . 0 0 0 1 0
1 0 0 0 −t . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Íà 4-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N3 ïåðåòâîðåííÿ [3
−1→ 1]+:

N4 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 1 0 −t . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Íà 5-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N4 ïåðåòâîðåííÿ [4
−1→ 2]+:

N5 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 0 0 0 . . . 0 0 0 0 0
0 t 0 t 0 . . . 0 0 0 0 0
0 0 1 0 −t . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.
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Íà 6-ìó êðîöi çàñòîñó¹ìî äî ìàòðèöi N5 ïåðåòâîðåííÿ [5
−t→ 3]+:

N6 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 0 0 0 . . . 0 0 0 0 0
0 t 0 0 0 . . . 0 0 0 0 0
0 0 1 0 0 . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 t 0 0 0
0 0 0 0 0 . . . 0 0 0 0 t
0 0 0 0 0 . . . 0 0 t 0 0



.

Ìàòðèöÿ N6 îäíàêîâîþ ïåðåñòàíîâêîþ (÷è, iíøèìè ñëîâàìè, ïåðåíóìåðà-
öi¹þ) ðÿäêiâ i ñòîâïöiâ ïðèâîäèòüñÿ äî ìàòðèöi M(0, 0, 1, 0, 0, p1, . . . , ps, 1, 1, 1).

4. Óçàãàëüíåííÿ òåîðåì 1 i 2. Ó öüîìó ïóíêòi ðîçãëÿäàþòüñÿ äåÿêi
óçàãàëüíåííÿ òåîðåì 1 i 2 íà âèïàäîê tm = 0, m > 2. ßê i ðàíiøå, tpi = αi äëÿ
i = 1, . . . , s.

Íàñòóïíà òåîðåìà óçàãàëüíþ¹ òåîðåìó 1.

Òåîðåìà 3. Íåõàé tm = 0, tm−i ̸= 0, äå m > 2, i 0 < i, j, p, q < m, i ≤ q,
j + p ≥ m, 0 ≤ p1, . . . , ps < m. Òîäi ìàòðèöÿ M(0, i, 0, 0, 0, p1, . . . , ps, j, p, q)
ïîðÿäêó n = s+ 8 ¹ (n− 2, 2)-çâiäíîþ.

Äîâåäåííÿ. Ðîçãëÿíåìî (n− 2, 2)-çâiäíó ìàòðèöþ

N =



0 0 0 0 0 . . . 0 0 −tp 1 0
ti 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −tq . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 tj 0 0 0
0 0 0 0 0 . . . 0 0 0 0 tq

0 0 0 0 0 . . . 0 0 0 1 0



.

Çðîáèâøè (ç ¨¨ ðÿäêàìè òà ñòîâöÿìè) ïîñëiäîâíî ïåðåòâîðåííÿ [n−1
tp→ n−2]−,
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[1
−1→ n]+, [2

−tq−i

→ n− 1]+, [3
−tq−i

→ 1]+, [4
−tq→ 2]+, [5

−tq→ 3]+, îòðèìà¹ìî ìàòðèöþ

N6 =



0 0 0 0 0 . . . 0 0 0 1 0
ti 0 0 0 0 . . . 0 0 0 0 0
0 1 0 0 0 . . . 0 0 0 0 0
0 0 1 0 0 . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 tj 0 0 0
0 0 0 0 0 . . . 0 0 0 0 tq

0 0 0 0 0 . . . 0 0 tp 0 0



,

ÿêà îäíàêîâîþ ïåðåñòàíîâêîþ (ïåðåíóìåðàöi¹þ) ðÿäêiâ i ñòîâïöiâ ïðèâîäèòüñÿ
äî ìàòðèöi M(0, i, 0, 0, 0, p1, . . . , ps, j, p, q).

Íàñòóïíà òåîðåìà óçàãàëüíþ¹ òåîðåìó 2.

Òåîðåìà 4. Íåõàé tm = 0, tm−i ̸= 0, äå m > 2, i 0 < i, j, p, q < m, i ≤ q, 3q−
i ≥ m, j+p ≥ m, 0 ≤ p1, . . . , ps < m. Òîäi ìàòðèöÿM(0, 0, i, 0, 0, p1, . . . , ps, j, p, q)
ïîðÿäêó n = s+ 8 ¹ (n− 2, 2)-çâiäíîþ.

Äîâåäåííÿ. Ðîçãëÿíåìî (n− 2, 2)-çâiäíó ìàòðèöþ

N =



0 0 0 0 0 . . . 0 0 −tp 1 0
1 0 0 0 −t2q−i . . . 0 0 0 0 0
0 ti 0 0 0 . . . 0 0 0 0 0
0 0 1 0 −tq . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 tj 0 0 0
0 0 0 0 0 . . . 0 0 0 0 tq

0 0 0 0 0 . . . 0 0 0 1 0



.

Çðîáèâøè (ç ¨¨ ðÿäêàìè òà ñòîâöÿìè) ïîñëiäîâíî ïåðåòâîðåííÿ [n−1
tp→ n−2]−,

[1
−1→ n]+, [2

−tq→ n− 1]+, [3
−tq−i

→ 1]+, [4
−tq−i

→ 2]+, [5
−tq→ 3]+, îòðèìà¹ìî ìàòðèöþ

N6 =



0 0 0 0 0 . . . 0 0 0 1 0
1 0 0 0 0 . . . 0 0 0 0 0
0 ti 0 0 0 . . . 0 0 0 0 0
0 0 1 0 0 . . . 0 0 0 0 0
0 0 0 1 0 . . . 0 0 0 0 0
0 0 0 0 α1 . . . 0 0 0 0 0
...

...
...

...
...

. . .
...

...
...

...
...

0 0 0 0 0 . . . αs 0 0 0 0
0 0 0 0 0 . . . 0 tj 0 0 0
0 0 0 0 0 . . . 0 0 0 0 tq

0 0 0 0 0 . . . 0 0 tp 0 0



,

Íàóê. âiñíèê Óæãîðîä óí-òó, 2016, âèï. �2 (29)



30 Â. Ì. ÁÎÍÄÀÐÅÍÊÎ, Ì. Þ. ÁÎÐÒÎØ

ÿêà îäíàêîâîþ ïåðåñòàíîâêîþ (ïåðåíóìåðàöi¹þ) ðÿäêiâ i ñòîâïöiâ ïðèâîäèòüñÿ
äî ìàòðèöi M(0, 0, i, 0, 0, p1, . . . , ps, j, p, q).
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