
1 Ïðèìåðû âû÷èñëåíèÿ îïðåäåëèòåëÿ

1.1 Ïðèìåð

det A =

∣∣∣∣∣∣∣∣∣
3 1 1 1
1 3 1 1
1 1 3 1
1 1 1 3

∣∣∣∣∣∣∣∣∣
Ïðåîáðàçîâàíèÿ (öèôðû â ñêîáêàõ -- íîìåðà ñòðîê, ñòðåëêà óêàçûâàåò â êàêóþ

ñòðîêó çàïèñàûâàåì ðåçóëüòàò):
3 · (2)− (1) → (2) äåòåðìèíàíò óìíîæàåòñÿ íà 1

3

3 · (3)− (1) → (3) äåòåðìèíàíò óìíîæàåòñÿ íà 1
3

3 · (4)− (1) → (4) äåòåðìèíàíò óìíîæàåòñÿ íà 1
3

1

27
·

∣∣∣∣∣∣∣∣∣
3 1 1 1
0 8 2 2
0 2 8 2
0 2 2 8

∣∣∣∣∣∣∣∣∣
Ïðåîáðàçîâàíèÿ:

4 · (3)− (2) → (3) äåòåðìèíàíò óìíîæàåòñÿ íà 1
4

4 · (4)− (2) → (4) äåòåðìèíàíò óìíîæàåòñÿ íà 1
4

1

27
· 1

16
·

∣∣∣∣∣∣∣∣∣
3 1 1 1
0 8 2 2
0 0 30 6
0 0 6 30

∣∣∣∣∣∣∣∣∣
Ïðåîáðàçîâàíèÿ:

5 · (4)− (3) → (4) äåòåðìèíàíò óìíîæàåòñÿ íà 1
5

1

27
· 1

16
· 1

5
·

∣∣∣∣∣∣∣∣∣
3 1 1 1
0 8 2 2
0 0 30 6
0 0 0 144

∣∣∣∣∣∣∣∣∣
det A = 3·8·30·144

27·16·5 = 48

1.2 Ïðèìåð ∣∣∣∣∣∣∣∣∣
1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

∣∣∣∣∣∣∣∣∣
Ðàçëîæèì îïðåäåëèòåëü ïî 2-îé ñòðîêå:



∣∣∣∣∣∣∣∣∣
1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

∣∣∣∣∣∣∣∣∣ = (−1)2+1 · 1 ·

∣∣∣∣∣∣∣
1 1 1
3 6 10
4 10 20

∣∣∣∣∣∣∣ + (−1)2+2 · 2 ·

∣∣∣∣∣∣∣
1 1 1
1 6 10
1 10 20

∣∣∣∣∣∣∣ +

+(−1)2+3 · 3 ·

∣∣∣∣∣∣∣
1 1 1
1 3 10
1 4 20

∣∣∣∣∣∣∣ + (−1)2+4 · 4 ·

∣∣∣∣∣∣∣
1 1 1
1 3 6
1 4 10

∣∣∣∣∣∣∣ =

= (−1) · 6 + 2 · 14− 3 · 11 + 4 · 3 = 1

1.3 Ïðèìåð ∣∣∣∣∣∣∣∣∣
1 + x 1 1 1

1 1− x 1 1
1 1 1 + z 1
1 1 1 1− z

∣∣∣∣∣∣∣∣∣
Âû÷òåì èç òðåòüåé ñòðîêè ÷åòâåðòóþ è çàïèøåì ðåçóëüòàò â òðåòüþ:∣∣∣∣∣∣∣∣∣

1 + x 1 1 1
1 1− x 1 1
0 0 z z
1 1 1 1− z

∣∣∣∣∣∣∣∣∣
Âû÷òåì èç òðåòüåãî ñòîëáöà ÷åòâåðòûé è çàïèøåì ðåçóëüòàò â òðåòèé:∣∣∣∣∣∣∣∣∣

1 + x 1 0 1
1 1− x 0 1
0 0 0 z
1 1 z 1− z

∣∣∣∣∣∣∣∣∣
Ðàçëîæèì îïðåäåëèòåëü ïî òðåòüåìó ñòîëáöó:∣∣∣∣∣∣∣∣∣

1 + x 1 0 1
1 1− x 0 1
0 0 0 z
1 1 z 1− z

∣∣∣∣∣∣∣∣∣ = (−1)4+3 · z ·

∣∣∣∣∣∣∣
1 + x 1 1

1 1− x 1
0 0 z

∣∣∣∣∣∣∣
Ðàçëîæèì îïðåäåëèòåëü ïî ïîñëåäíåé ñòðîêå:



−z ·

∣∣∣∣∣∣∣
1 + x 1 1

1 1− x 1
0 0 z

∣∣∣∣∣∣∣ = −z · z · (−1)3+3 ·
∣∣∣∣∣ 1 + x 1

1 1− x

∣∣∣∣∣ = −z2 · (1− x2 − 1) = z2 · x2

1.4 Ïðèìåð ∣∣∣∣∣∣∣∣∣∣∣∣∣

1 2 3 . . . n
−1 0 3 . . . n
−1 −2 0 . . . n
...

...
... . . .

...
−1 −2 −3 . . . 0

∣∣∣∣∣∣∣∣∣∣∣∣∣
Ïðèáàâèì ïåðâóþ ñòðîêó êî âñåì ñòðîêàì, íà÷èíàÿ ñî âòîðîé:∣∣∣∣∣∣∣∣∣∣∣∣∣

1 2 3 . . . n
0 2 6 . . . 2n
0 0 3 . . . 2n
...
...
... . . .

...
0 0 0 . . . n

∣∣∣∣∣∣∣∣∣∣∣∣∣
Òàê êàê îïðåäåëèòåëü òðåóãîëüíîé ìàòðèöû ðàâåí ïðîèçâåäåíèþ äèàãîíàëüíûõ ýëå-
ìåíòîâ, èñêîìûé îïðåäåëèòåëü ðàâåí n!.


