
1 Определители

1.1 Раскрытие по строке

det (A) =

n∑
k=1

aikAik =

n∑
k=1

akiAki

(12.1) ∣∣∣∣∣∣∣∣
2 −3 4 1
4 −2 3 2
a b c d
3 −1 4 3

∣∣∣∣∣∣∣∣ =

= a · (−1)
3+1 ·

∣∣∣∣∣∣
−3 4 1
−2 3 2
−1 4 3

∣∣∣∣∣∣+ b · (−1)
3+2 ·

∣∣∣∣∣∣
2 4 1
4 3 2
3 4 3

∣∣∣∣∣∣+ c · (−1)
3+3 ·

∣∣∣∣∣∣
2 −3 1
4 −2 2
3 −1 3

∣∣∣∣∣∣+ d · (−1)
3+4 ·

∣∣∣∣∣∣
2 −3 4
4 −2 3
3 −1 4

∣∣∣∣∣∣ =

= a

∣∣∣∣∣∣
−3 4 1
−2 3 2
−1 4 3

∣∣∣∣∣∣− b

∣∣∣∣∣∣
2 4 1
4 3 2
3 4 3

∣∣∣∣∣∣+ c

∣∣∣∣∣∣
2 −3 1
4 −2 2
3 −1 3

∣∣∣∣∣∣− d

∣∣∣∣∣∣
2 −3 4
4 −2 3
3 −1 4

∣∣∣∣∣∣ =

= 8a− (−15) b + 12c− 19d = 8a + 15b + 12c− 19d

1.2 Преобразования (13.1 г)∣∣∣∣∣∣∣∣∣∣∣∣

4 4 −1 0 −1 8
2 3 7 5 2 3
3 2 5 7 3 2
1 2 2 1 1 2
1 7 6 6 5 7
2 1 1 2 2 1
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4 4 −1 0 −1 8
2 3 7 5 2 3
3 2 5 7 3 2
1 2 2 1 1 2
1 7 6 6 5 7
3 3 3 3 3 3

∣∣∣∣∣∣∣∣∣∣∣∣
= 3

∣∣∣∣∣∣∣∣∣∣∣∣

4 4 −1 0 −1 8
2 3 7 5 2 3
3 2 5 7 3 2
1 2 2 1 1 2
1 7 6 6 5 7
1 1 1 1 1 1

∣∣∣∣∣∣∣∣∣∣∣∣
←
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= 3

∣∣∣∣∣∣∣∣∣∣∣∣

4 4 −1 0 −1 8
2 3 7 5 2 3
3 2 5 7 3 2
0 1 1 0 0 1
1 7 6 6 5 7
1 1 1 1 1 1

∣∣∣∣∣∣∣∣∣∣∣∣
=

Вычтем первый столбец из остальных:

= 3

∣∣∣∣∣∣∣∣∣∣∣∣

4 0 −5 −4 −5 4
2 1 5 3 0 1
3 −1 2 4 0 −1
0 1 1 0 0 1
1 6 5 5 4 6
1 0 0 0 0 0

∣∣∣∣∣∣∣∣∣∣∣∣
= −3

∣∣∣∣∣∣∣∣∣∣
0 −5 −4 −5 4
1 5 3 0 1
−1 2 4 0 −1

1 1 0 0 1
6 5 5 4 6

∣∣∣∣∣∣∣∣∣∣
= −3

∣∣∣∣∣∣∣∣∣∣
0 −5 −4 −5 4
1 5 3 0 0
−1 2 4 0 0

1 1 0 0 0
6 5 5 4 0

∣∣∣∣∣∣∣∣∣∣
= −3·4

∣∣∣∣∣∣∣∣
1 5 3 0
−1 2 4 0

1 1 0 0
6 5 5 4

∣∣∣∣∣∣∣∣ =

Вычтем нижнюю строку из первой и добавим ко второй:

= −3 · 4 · 4

∣∣∣∣∣∣
1 5 3
−1 2 4

1 1 0

∣∣∣∣∣∣ = −3 · 4 · 4

∣∣∣∣∣∣
0 4 3
0 3 4
1 1 0

∣∣∣∣∣∣ = −3 · 4 · 4
∣∣∣∣ 4 3

3 4

∣∣∣∣ = −48 (16− 9) = −48 · 7 = −336
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2 Обратные матрицы
18.8 а) (

1 3
0 1

∣∣∣∣ 1 0
0 1

)
(

1 0
0 1

∣∣∣∣ 1 −3
0 1

)
ж)  6 0 0

0 1 2
0 3 5

∣∣∣∣∣∣
1 0 0
0 1 0
0 0 1


 1 0 0

0 1 2
0 3 5

∣∣∣∣∣∣
1/6 0 0
0 1 0
0 0 1


 1 0 0

0 1 2
0 0 −1

∣∣∣∣∣∣
1/6 0 0
0 1 0
0 −3 1


 1 0 0

0 1 0
0 0 −1
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1/6 0 0
0 −5 2
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 1 0 0

0 1 0
0 0 1
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1/6 0 0
0 −5 2
0 3 −1


 6 0 0

0 1 2
0 3 5

 ·
 1/6 0 0

0 −5 2
0 3 −1

 =

 1 0 0
0 1 0
0 0 1


Правило Крамера (8.6 г):  2x1 + x2 + x3 = 3

x1 + 2x2 + x3 = 0
x1 + x2 + 2x3 = 0

A =

 2 1 1
1 2 1
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 , A1 =
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2
1
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1
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1
1

1
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∆ = 4, ∆1 = 9, ∆2 = −3, ∆3 = −3

x1 =
9

4
, x2 = −3

4
, x3 = −3

4
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