
Àëãåáðà, ñåìèíàð 2: ëèíåéíàÿ àëãåáðà

1. Îïèøèòå âñå ðåøåíèÿ ñëåäóþùèõ ñèñòåì óðàâíåíèé:

a)


2x + y + z = 7
x + 3y + z = 10
x + y + 4z = 15

b)

{
2x + 2y + z + v = 3
x + y + 2z + 2v = 3

c)

{
z + w = i

z + iw = 1
d)

{
z + w = i

z + iw = 1
e)

{
z + 2w = i

z + iw = −1

f)


2x + y + z = 7
x + 3y + z = 10
x + y + 3

5
z = a

ïðè êàæäîì çíà÷åíèè ïàðàìåòðà a .

2. Ïðèäóìàéòå ñèñòåìó óðàâíåíèé ñ íåèçâåñòíûìè x, y è z , âñå ðåøåíèÿ

êîòîðîé èìåþò âèä x = t+ 1, y = t+ 2, z = 2t+ 1, t ∈ R . Ïðîâåðüòå, ÷òî
äðóãèõ ðåøåíèé ó íåå íåò.

3. Ðåøèòå ñèñòåìó óðàâíåíèé


2x1 + x2 + x3 + . . . + x9 = 1
x1 + 2x2 + x3 + . . . + x9 = 2
...

x1 + x2 + x3 + . . . + 2x9 = 9

4. Ñêîëüêî ðåøåíèé ìîæåò èìåòü ñèñòåìà ëèíåéíûõ óðàâíåíèé îò n íåèç-

âåñòíûõ íàä ïîëåì èç q ýëåìåíòîâ?

5. Êàêèå èç ñëåäóþùèõ ïîäìíîæåñòâ âåêòîðíîãî ïðîñòðàíñòâà ìíîãî÷ëå-

íîâ C[x] íàä C ÿâëÿþòñÿ åãî âåêòîðíûìè ïîäïðîñòðàíñòâàìè?

a) {f | f(1) = 2} b) {f | f(1) = 0} c) {f | f(x) = f(−x)}

6. Ïóñòü V è W � íå ñîäåðæàùèåñÿ äðóã â äðóãå ïîäïðîñòðàíñòâà âåêòîð-

íîãî ïðîñòðàíñòâà U . Áóäóò èëè íå áóäóò ïîäïðîñòðàíñòâàìè ñëåäóþùèå

ìíîæåñòâà? a) V ∩W b) V +W = {v+w | v ∈ V, w ∈ W} c) V ∪W

7. Çàäàéòå ëèíåéíûì óðàâíåíèåì âåêòîðíîå ïîäïðîñòðàíñòâî â àðèôìåòè-

÷åñêîì ïðîñòðàíñòâå R3 , ïîðîæäåííîå âåêòîðàìè

a) (1, 1, 1) è (1, 1,−1) b) (1, 1, 1) è (2, 3, 4) .

8. Ïðåäëîæèòå íàáîð âåêòîðîâ, ïîðîæäàþùèõ â R3 âåêòîðíîå ïîäïðî-

ñòðàíñòâî a) x+ y + z = 0 b) x+ 2y + 3z = 0 .

9. Ïåðå÷èñëèòå âñå âåêòîðíûå ïîäïðîñòðàíñòâà â àðèôìåòè÷åñêîì âåêòîð-

íîì ïðîñòðàíñòâå (F2)
n íàä ïîëåì èç äâóõ ýëåìåíòîâ F2 :

a) ïðè n = 2 b) ïðè n = 3 c)x ïðè ïðîèçâîëüíîì n .


