
Çàäàíèå 4 (ñäàòü ê 28 äåêàáðÿ)
Âàðèàíò 1

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 + x22 + 3x23 + 4x1x2 + 2x1x3 + 2x2x3;

(b) x1x2 + x1x3 + x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 5x21 + x22 + 2x23 + 2λx1x2 − 2x1x3 − 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − x23 + 4x1x2 + 8x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 2

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 − 2x22 + 3x23 − 4x1x2 + 8x1x3 − 4x2x3;

(b) x1x2 + x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 + x22 + 5x23 + 2λx1x2 − 2x1x3 + 4x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 4x23 + 4x1x2 − 2x1x3 + 4x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 3

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 − 3x23 − 2x1x2 + 2x1x3 − 6x2x3;

(b) x1x2 − x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà λx21 + 8x22 + x23 + 16x1x2 + 4x1x3 + 4x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 − 2x1x2 − 2x1x3 + 2x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 4

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 3x21 + 2x22 + x23 + 2x1x2 − 4x2x3;

(b) x1x2 + 2x1x3 + 2x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 4x21 + 3x22 + 2x23 + 2λx1x2 + 4x1x3 + 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 + 2x1x2 − 2x1x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 5

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 + 5x22 − 4x23 + 2x1x2 − 4x1x3;

(b) x1x2 + x1x3 − 2x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 +17x22 +3x23 +2λx1x2 − 2x1x3 − 14x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 11x23 + 2x1x2 − 2x1x3 − 4x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 6

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 4x21 + x22 + x23 − 4x1x2 + 4x1x3 − 3x2x3;

(b) x1x2 + 2x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 + 6x22 + 3x23 + 2λx1x2 + 2x1x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −2x21 + λx22 − x23 − 2x1x2 − 2x1x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 7

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 2x21 + 3x22 + 4x23 − 2x1x2 + 4x1x3 − 3x2x3;

(b) x1x2 − x1x3 − 2x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 2x21 + 5x22 + 2x23 + 2λx1x2 + 2x1x3 + 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 + 4x1x2 − 2x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 8

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 − 2x22 + x23 − 4x1x2 + 8x1x3 − 4x2x3;

(b) x1x2 − x1x3 + 2x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 5x21 + x22 + 2x23 + 2λx1x2 − 2x1x3 − 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − x23 + 4x1x2 + 8x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 9

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 1
2
x21 + 2x22 + 3x23 − x1x2 + x2x3;

(b) x1x2 + 2x1x3 + 2x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 + x22 + 5x23 + 2λx1x2 − 2x1x3 + 4x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 4x23 + 4x1x2 − 2x1x3 + 4x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 10

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 + 2x22 − x23 + 4x1x2 − 2x1x3 − 4x2x3;

(b) x1x2 − 2x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà λx21 + 8x22 + x23 + 16x1x2 + 4x1x3 + 4x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 − 2x1x2 − 2x1x3 + 2x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 11

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) x21 + 4x22 + x23 + 4x1x2 − x1x3;

(b) 2x1x2 + x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 4x21 + 3x22 + 2x23 + 2λx1x2 + 4x1x3 + 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 + 2x1x2 − 2x1x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 12

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) −4x21 − x22 − x23 − 4x1x2 + 4x1x3 + 18x2x3;

(b) 2x1x2 − 2x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 +17x22 +3x23 +2λx1x2 − 2x1x3 − 14x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 11x23 + 2x1x2 − 2x1x3 − 4x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 13

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 4x21 + x22 + 9x23 − 12x1x3;

(b) 2x1x2 + 2x1x3 − x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà x21 + 6x22 + 3x23 + 2λx1x2 − 2x1x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −2x21 + λx22 − x23 − 2x1x2 − 2x1x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 14

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 2x21 + 3x22 + 6x23 − 4x1x2 − 4x1x3 + 8x2x3;

(b) 2x1x2 − 2x1x3 + x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 2x21 + 5x22 + 2x23 + 2λx1x2 + 2x1x3 + 2x2x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − 3x23 + 4x1x2 − 2x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.



Çàäàíèå 4 (ñäàòü ê 30 äåêàáðÿ)
Âàðèàíò 15

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

∣∣∣∣∣∣∣∣∣∣
.

2. 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

∣∣∣∣∣∣∣∣∣∣∣∣
.

3. Ìåòîäîì Ëàãðàíæà íàéòè êàíîíè÷åñêèé âèä êâàäðàòè÷íûõ ôîðì:

(a) 3x21 − 2x22 + 2x23 + 4x1x2 − 3x1x3 − x2x3;

(b) x1x2 + x1x3 + x2x3.

4. Ïðè êàêèõ çíà÷åíèÿõ λ

(a) êâàäðàòè÷íàÿ ôîðìà 2x21 + x22 + 3x23 + 2λx1x2 + 2x1x3 ïîëîæèòåëüíî îïðåäåëåíà?

(b) êâàäðàòè÷íàÿ ôîðìà −x21 + λx22 − x23 + 4x1x2 + 8x2x3 îòðèöàòåëüíî îïðåäåëåíà?

5. Íàéòè ÷èñëî êëàññîâ ýêâèâàëåíòíîñòè íàä C è íàä R êâàäðàòè÷íûõ ôîðì îò n ïåðåìåííûõ.

6. Íàéòè ãåîìåòðè÷åñêîå ìåñòî òî÷åê, ðàâíîóäàë�åííûõ îò äâóõ äàííûõ ñêðåùèâàþùèõñÿ ïðÿìûõ.

(a) Ðàññìîòðèòå ñëó÷àé ñêðåùèâàþùèõñÿ ïðÿìûõ r(t) = (t, 0, 1) è r(t) = (0, t,−1).

(b) Ðàññìîòðèòå îáùèé ñëó÷àé, âûáèðàÿ ñèñòåìó êîîðäèíàò òàê, ÷òîáû ïðÿìûå ðàñïîëàãàëèñü
íàèáîëåå ïðîñòûì è ñèììåòðè÷íûì îáðàçîì.


