
Çàäàíèå 3 (ñäàòü ê 5 äåêàáðÿ)

1. Äîêàçàòü, ÷òî åñëè ìàòðèöû A è B îáå êîñîñèììåòðè÷íûå, òî èõ
êîììóòàòîð [A,B] = AB −BA � êîñîñèììåòðè÷íàÿ ìàòðèöà.

2. Â çàâèñèìîñòè îò ïàðàìåòðà λ ðåøèòü ñèñòåìó óðàâíåíèé
λx1 + x2 + x3 = 3,
x1 + λx2 + x3 = 3,
x1 + x2 + λx3 = 3.

3∗. Â çàâèñèìîñòè îò ïàðàìåòðîâ a, b, c è d ðåøèòü ñèñòåìó óðàâíåíèé
x1 + x2 + x3 = 1,

ax1 + bx2 + cx3 = d,

a2x1 + b2x2 + c2x3 = d2.

4. Ïðèâåäåíèåì ê ñòóïåí÷àòîìó âèäó ðåøèòü ñèñòåìó ëèíåéíûõ óðàâ-
íåíèé:

(1)


2x1 + 3x2 − 5x3 + 4x4 = 2,

4x1 + 6x2 − 4x3 + 3x4 = 3,

6x1 + 9x2 − 3x3 + 2x4 = 4;


7x1 − 4x2 + x3 + 3x4 = 5,
5x1 + 7x2 − 4x3 − 6x4 = 3,
3x1 − 5x2 + 2x3 + 4x4 = 2.

(2)


2x1 + 2x2 + x3 − 2x4 = 1,

4x1 − 2x2 + 4x3 + 2x4 = 6,

6x1 + 3x2 + 4x3 − 3x4 = 5;


5x1 − 2x2 − 3x3 + 2x4 = 3,
3x1 − 8x2 − 7x3 + 4x4 = 2,
x1 + 3x2 + 2x3 − x4 = 2.

(3)


2x1 + 4x2 + x3 − 4x4 = 1,

x1 + 3x2 + 2x3 − x4 = 2,

3x1 + 7x2 + 3x3 − 5x4 = 3;


2x1 + x2 + 2x3 + 3x4 = 2,
3x1 − x2 − x3 + 5x4 = 3,
5x1 − 5x2 − 7x3 + 9x4 = 3.

(4)


2x1 + x2 − x3 + x4 = 2,

4x1 + 5x2 + 3x3 + 4x4 = 3,

6x1 + 6x2 + 2x3 + 3x4 = 1;


2x1 + x2 + 5x3 + 3x4 = 3,
2x1 + 2x2 − x3 − 4x4 = 7,
6x1 + 5x2 + 3x3 − 5x4 = 2.

(5)


2x1 + 3x2 + 4x3 + x4 = 3,

4x1 + 4x2 + 5x3 + 2x4 = 5,

6x1 + 5x2 + 6x3 + x4 = 7;


3x1 + 4x2 + 5x3 + 2x4 = 3,
4x1 + x2 + 4x3 + 3x4 = 4,
5x1 − 2x2 + 3x3 + 4x4 = 2.
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(6)


2x1 + 3x2 + x3 − x4 = 3,

x1 + 3x2 + 2x3 − 5x4 = 3,

4x1 + 7x2 + 3x3 − 5x4 = 7;


4x1 + 5x2 − 2x3 + x4 = 3,
2x1 + 2x2 + 4x3 + 3x4 = 3,
6x1 + 7x2 + 2x3 + 4x4 = 5.

(7)


2x1 + 3x2 + x3 + 2x4 = 3,

4x1 + 6x2 + 3x3 + 4x4 = 5,

6x1 + 9x2 + 5x3 + 6x4 = 7;


2x1 + 4x2 + 3x3 + 7x4 = 2,
3x1 + 5x2 − 2x3 + 5x4 = 9,
4x1 + 6x2 − 7x3 + 3x4 = 8.

(8)


2x1 − x2 + 3x3 + 4x4 = 5,

4x1 − 2x2 + 5x3 + 6x4 = 7,

6x1 − 3x2 + 7x3 + 8x4 = 9;


5x1 − 3x2 + 2x3 + 4x4 = 3,
4x1 − 2x2 + 3x3 + 7x4 = 1,
7x1 − 3x2 + 7x3 + 17x4 = 3.

(9)


3x1 + 2x2 + 5x3 + 4x4 = 3,

2x1 + 3x2 + 6x3 + 7x4 = 5,

4x1 + x2 + 4x3 + x4 = 1;


2x1 + 5x2 + x3 + 3x4 = 2,
4x1 + 6x2 + 3x3 + 5x4 = 4,
2x1 − 3x2 + 3x3 + x4 = 7.

(10)


2x1 + 5x2 + x3 + 3x4 = 2,
4x1 + 6x2 + 3x3 + 5x4 = 4,

2x1 − 3x2 + 3x3 + x4 = 2;


2x1 + 3x2 − 5x3 + 4x4 = 2,
4x1 + 6x2 − 4x3 + 3x4 = 3,
6x1 + 9x2 − 3x3 + 2x4 = 6.

(11)


4x1 − 2x2 + 5x3 + 6x4 = 7,

6x1 − 3x2 + 7x3 + 8x4 = 9,

8x1 − 4x2 + 9x3 + 10x4 = 11;


x1 + 2x2 + 4x3 − 3x4 = 2,

3x1 + 5x2 + 6x3 − 4x4 = 4,

4x1 + 5x2 − 2x3 + 3x4 = 5.

(12)


3x1 + 2x2 + x3 + 3x4 = 3,
6x1 + 4x2 + 3x3 + 5x4 = 5,

9x1 + 6x2 + 5x3 + 7x4 = 7;


2x1 + 3x2 − x3 + 3x4 = 2,
5x1 + 6x2 − 2x3 + 7x4 = 4,
4x1 + 9x2 − 3x3 + 7x4 = 5.

(13)


3x1 + 3x2 − x3 + 4x4 = 2,
2x1 + 3x2 − x3 + 3x4 = 2,

4x1 + 3x2 − x3 + 5x4 = 2;


2x1 − 4x2 + 5x3 + 3x4 = 2,
3x1 − 6x2 + 4x3 + 2x4 = 1,
4x1 − 8x2 + 3x3 + x4 = 1.

(14)


5x1 + 6x2 − 2x3 + 4x4 = 5,
2x1 + 3x2 − x3 + 2x4 = 3,
7x1 + 9x2 − 3x3 + 6x4 = 8;


3x1 + 4x2 + x3 + 3x4 = 2,
5x1 + 7x2 + x3 + 4x4 = 3,
4x1 + 5x2 + 2x3 + 5x4 = 1.

(15)


2x1 − x2 + 5x3 + 7x4 = 2,
4x1 − 2x2 + 7x3 + 5x4 = 7,
2x1 − x2 + x3 − 5x4 = 6;


3x1 + 2x2 + 5x3 + 2x4 = 7,
6x1 + 4x2 + 7x3 + 4x4 = 6,
3x1 + 2x2 − x3 + 2x4 = 9.
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5. Íàéòè îáðàòíûå ê ìàòðèöàì

(1)


1 1 1 1
0 1 1 1
0 0 1 1
0 0 0 1

,


2 −1 0 0
−1 2 −1 0

0 −1 2 −1
0 0 −1 2

,


2 0 0 0
0 0 1 1
0 0 1 0
0 3 3 0

;

(2)


1 1 1 1
1 2 1 1
1 1 2 1
1 1 1 2

,


2 1 0 0
1 2 1 0
0 1 2 1
0 0 1 2

,


2 5 0 0
1 2 0 1
0 0 4 2
0 −1 0 0

;

(3)


2 2 2 2
2 2 1 2
2 1 2 2
1 2 2 2

,


1 2 0 0
2 1 2 0
0 2 1 2
0 0 2 1

,


0 2 0 0
1 2 0 1
1 0 0 2
0 −1 1 0

;

(4)


1 2 1 1
2 2 1 1
1 1 1 2
1 1 2 2

,


−2 1 0 0
1 −2 1 0
0 1 −2 1
0 0 1 −2

,


1 0 0 1
3 2 0 −1
0 0 3 0
2 2 1 0

,

(5)


1 1 1 1
1 1 0 1
1 0 1 1
0 1 1 1

,


−1 2 0 0
2 −1 2 0
0 2 −1 2
0 0 2 −1

,


2 0 2 0
1 1 0 1
0 0 0 2
0 −1 0 0

;

(6)


1 1 1 −1
1 1 −1 1
1 −1 1 1
−1 1 1 1

,


2 −1 0 0
−1 2 −1 0

0 −1 2 −1
0 0 −1 2

,


1 0 2 1
0 0 1 2
0 2 1 3
0 0 0 1

;

(7)


1 1 1 −1
1 1 −1 −1
1 −1 −1 −1

−1 −1 −1 −1

,


−1 2 0 0
2 −1 2 0
0 2 −1 2
0 0 2 −1

,


2 0 2 0
1 1 0 1
0 0 0 2
0 3 0 0

;

(8)


1 1 1 1

−1 1 −1 1
1 −1 −1 −1

−1 −1 1 1

,


−1 1 0 0
1 −1 1 0
0 1 −1 1
0 0 1 −1

,


1 0 4 0
0 3 1 0
0 2 0 0
1 0 0 1

;
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(9)


1 1 1 1
2 1 2 1
1 2 2 2
2 2 1 1

,


2 1 0 0
1 2 1 0
0 1 2 1
0 0 1 2

,


2 0 0 0
0 0 1 1
0 0 1 0
0 3 3 0

;

(10)


1 1 1 1
1 1 2 1
1 2 1 1
2 1 1 1

,


−2 1 0 0
1 −2 1 0
0 1 −2 1
0 0 1 −2

,


2 3 0 0
1 −2 4 0
0 0 3 2
0 1 0 0

;

(11)


1 3 1 1
3 3 1 1
1 1 3 1
1 1 1 1

,


1 2 0 0
2 1 2 0
0 2 1 2
0 0 2 1

,


0 0 2 0
0 2 1 0
0 2 1 3
1 0 1 1

;

(12)


1 1 1 1

−1 1 1 1
−1 −1 1 1
−1 −1 −1 1

,


−2 1 0 0
1 −2 1 0
0 1 −2 1
0 0 1 −2

,


0 0 2 0
0 3 0 0
1 0 1 3
0 1 1 1

;

(13)


2 1 1 1
1 2 1 1
1 1 2 1
1 1 1 2

,


−1 1 0 0
1 −1 1 0
0 1 −1 1
0 0 1 −1

,


0 0 2 1
0 3 1 2
1 2 1 3
0 0 0 1

;

(14)


1 1 1 1
2 1 1 1
2 2 1 1
2 2 2 1

,


−1 2 0 0
2 −1 2 0
0 2 −1 2
0 0 2 −1

,


1 0 1 1
0 0 1 2
0 1 1 3
1 0 0 1

;

(15)


1 1 1 1

−2 1 1 1
−2 −2 1 1
−2 −2 −2 1

,


1 −2 0 0
−2 1 −2 0

0 −2 1 −2
0 0 −2 1

,


1 0 2 0
1 3 1 0
0 2 0 3
0 0 0 1

.
6. Íàéòè çíà÷åíèÿ m è k, ïðè êîòîðûõ îïðåäåëèòåëü det [aij ] ñîäåðæèò

ìîíîì ñî çíàêîì ìèíóñ:
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(1) a3ka42a2ma15a56a63a71; (2) a35a4ka76a52a1ma24a61;

(3) a33a4ka2ma15a56a62a71; (4) a72a25a1ka34a56a6ma43;

(5) a34a4ka72a1ma26a67a51; (6) a3ka12a47a76a6ma21a53;

(7) a36a4ka12a2ma73a64a55; (8) a42a3ka75a51a6ma17a23;

(9) a74a5ka45a37a2ma66a13; (10) a46a51a3ka13a24a62a7m;

(11) a42a3ka26a1ma61a75a53; (12) a57a2ka43a14a3ma72a66;

(13) a32a41a2ka15a6ma73a56; (14) a63a4ka36a2ma11a74a55;

(15) a23a54a1ka71a4ma66a32.

7. Äëÿ âñåõ ai, bi ∈ R3 äîêàçàòü òîæäåñòâî

(a1,a2,a3) · (b1,b2,b3) =

∣∣∣∣∣∣
a1 · b1 a1 · b2 a1 · b3

a2 · b1 a2 · b2 a2 · b3

a3 · b1 a3 · b2 a3 · b3

∣∣∣∣∣∣ .

8. Âû÷èñëèòü îïðåäåëèòåëü∣∣∣∣∣∣∣∣∣∣
0 −z −z . . . −z
z 0 −z . . . −z
z z 0 . . . −z
. . . . . . . . . . . . . . . . . . . . .
z z z . . . 0

∣∣∣∣∣∣∣∣∣∣
.

9. Âû÷èñëèòü îïðåäåëèòåëü∣∣∣∣∣∣∣∣∣∣∣∣

z z 0 0 . . . 0
z z z 0 . . . 0
0 z z z . . . 0
0 0 z z . . . 0
. . . . . . . . . . . . . . . . . . .
0 0 0 0 . . . z

∣∣∣∣∣∣∣∣∣∣∣∣
.

10∗. Çàïèñàòü â âèäå îïðåäåëèòåëÿ óðàâíåíèå ñôåðû, ïðîõîäÿùåé ÷åðåç
òî÷êè (xi, yi, zi) äëÿ i = 1, 2, 3, 4. Óêàçàòü, êàêèì îáðàçîì â íåì ïðè-
ñóòñòâóåò óñëîâèå, ÷òî ÷åòûðå äàííûå òî÷êè íå ëåæàò â îäíîé ïëîñ-
êîñòè.
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