
1 Ìàòðèöi.

1.1 Ðàíã ìàòðèöi.

1. Çíàéòè ðàíã ìàòðèöi çà äîïîìîãîþ åëåìåíòàðíèõ ïåðåòâîðåíü:


0 2 −4
−1 −4 5
3 1 7
0 5 −10
2 3 0

 .

2. Çíàéòè ðàíã ìàòðèöi:


0 4 10 1
4 8 18 7
10 18 40 17
1 7 17 3

 .

3. Âêàçàòè ìîæëèâå çíà÷åííÿ ðàíãà ìàòðèöi, ÿêà ìà¹ âèãëÿä:


0 0 0 ... a1n
0 0 0 ... a2n
0 0 0 ... a3n
.. .. .. ... ...
0 0 0 ... am−1n

am1 am2 am3 ... amn

 .

4. Çíàéòè çíà÷åííÿ λ ïðè ÿêèõ ìàòðèöÿ


3 1 1 4
λ 4 10 1
1 7 17 3
2 2 4 3

 ìà¹ íàéìåíøèé ðàíã.

5. ×îìó äîðiâíþ¹ ðàíã ìàòðèöi λ

 1 λ −1 2
2 −1 λ 5
1 10 −6 1

 ïðè ðiçíèõ çíà÷åííÿõ λ?

6. Çíàéòè ðàíã ìàòðèöi:


25 31 17 43
75 94 53 132
75 94 54 134
25 32 20 48

 .

7. Çíàéòè ðàíã ìàòðèöi:

 47 −67 35 201 155
26 98 23 −294 86
16 −428 1 1284 52

 .

Âèçíà÷èòè ðàíã ìàòðèöi çà äîïîìîãîþ îáâiäíîãî ìiíîðó:

8.


1 3 5 −1
2 −1 −3 4
5 1 −1 7
7 7 9 1



9.


3 −1 3 2 5
5 −3 2 3 4
1 −3 −5 0 −7
7 −5 1 4 1



10.


4 3 −5 2 3
8 6 −7 4 2
4 3 −8 2 7
4 3 1 2 −5
8 6 −1 4 −6


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1.2 Ñèñòåìè ëiíiéíèõ ðiâíÿíü.

Ðîçâ'ÿçàòè ñèñòåìó ëiíiéíèõ ðiâíÿíü ìåòîäîì Ãàóñà.

1.

 x1 − 2x2 + x3 + x4 = 1,
x1 − 2x2 + x3 − x4 = −1,
x1 − 2x2 + x3 + 5x4 = 5

2.


x1 + x2 − 3x3 = −1,
2x1 + x2 − 2x3 = 1,
x1 + 2x2 − 3x3 = 1,
x1 + x2 + x3 = 3.

3.


x1 + 2x2 + 3x3 + x4 = 3;
x1 + 4x2 + 5x3 + 2x4 = 2;
2x1 + 9x2 + 8x3 + 3x4 = 7;
3x1 + 7x2 + 7x3 + 2x4 = 12;
5x1 + 7x2 + 9x3 + 2x4 = 20.

4.


45x1 − 28x2 + 34x3 − 52x4 = 9;
36x1 − 23x2 + 29x3 − 43x4 = 3;
35x1 − 21x2 + 28x3 − 45x4 = 16;
47x1 − 32x2 + 36x3 − 48x4 = −17;
27x1 − 19x2 + 22x3 − 35x4 = 6.

5.


12x2 − 16x3 + 25x4 = 29;
27x1 + 24x2 − 32x3 + 47x4 = 55;
50x1 + 51x2 − 68x3 + 95x4 = 115;
31x1 + 21x2 − 28x3 + 46x4 = 50.

Äîñëiäèòè ñèñòåìó òà çíàéòè çàãàëüíèé ðîçâ'ÿçîê â çàëåæíîñòi âiä çíà÷åííÿ ïàðàìåòðà λ:

6.


3x1 + 2x2 + 5x3 + 4x4 = 3;
2x1 + 3x2 + 6x3 + 8x4 = 5;
x1 − 6x2 − 9x3 − 20x4 = −11;
4x1 + x2 + 4x3 + λx4 = 2.

7.


2x1 + 5x2 + x3 + 3x4 = 2;
4x1 + 6x2 + 3x3 + 5x4 = 4;
4x1 + 14x2 + x3 + 7x4 = 4;
2x1 − 3x2 + 3x3 + λx4 = 7.

2 Âiäïîâiäi.

2.1 Ðàíã ìàòðèöi.

1. rgA = 2.

2. rgA = 2.

3. 0, 1 àáî 2.

4. ßêùî λ 6= 0, rgA = 3.

5. ßêùî λ = 3, rgA = 2, ïðè λ 6= 3, rgA = 3.

6. 2.

7. 3.

8. 3.

9. 2.
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2.2 Ñèñòåìè ëiíiéíèõ ðiâíÿíü.

1. x1 = 2c1 − c2, x2 = c1, x3 = c2, x4 = 1 -çàãàëüíèé ðîçâ'ÿçîê.

2. ñèñòåìà íå ñóìiñíà.

3. x1 = 1
2x4 +

31
6 , x2 = 2

3 , x3 = − 1
2x4 −

7
6 .

4. x1 = 1, x2 = 2, x3 = −4, x4 = −3.

5. x1 = − 12
205 , x2 = 176

123 + 4
3x3, x4 = 97

205 .

6. ßêùî λ = 0, ñèñòåìà íå ñóìiñíà, ó âèïàäêó λ 6= 0, x1 = 4−λ
5λ −

3
5x3, x2 = 9λ−16

5λ − 8
5x3, x4 = 1

λ .

7. ßêùî λ = 1, ñèñòåìà íå ñóìiñíà, ó âèïàäêó λ 6= 1, x1 = 4−λ
5λ −

3
5x3, x2 = 9λ−16

5λ − 8
5x3, x4 = 1

λ .
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