
1 Ëiíiéíèé ïðîñòið.

1.1 Ëiíiéíà çàëåæíiñòü òà íåçàëåæíiñòü.

1. Çíàéòè êîîðäèíàòè âåêòîðiâ ~x = 5~a+~b−6~c+ ~d, ~y = 3~a−~b−~c− ~d,ÿêùî ~a = (3, 0,−2),~b = (1, 2, 5),~c =

(−1, 1, 1), ~d = (8, 4, 1).

2. Âåêòîð ~a ìà¹ â äåÿêîìó áàçèñi êîîðäèíàòè (x, x−1), ~b = (x2−2x, x2−2x+1). Ïðè ÿêèõ çíà÷åííÿõ

x âåêòîðè ~a,~b à) êîëiíåàðíi, ñïiâíàïðÿìëåíè?

3. Ïåðåâiðèòè, ùî âåêòîðè ~a = (4, 1,−1),~b = (1, 2, 5),~c = (−1, 1, 1) óòâîðþþòü áàçèñ ó ïðîñòîði.

Çíàéòè êîîðäèíàòè âåêòîðiâ ~l = (4, 4,−5), ~m = (2, 4,−10), ~n = (0, 3,−4) â öüîìó áàçèñi.

4. Íåõàé ~a,~b,~c - òðè íåêîìïëàíàðíèõ âåêòîðà. ×è áóäóòü êîìïëàíàðíèìè âåêòîðè ~l, ~m,~n, ÿêùî
1)~l = 2~a−~b− ~c, ~m = 2~b− ~c− ~a, ~n = 2~c− ~a−~b, 2)~l = ~c, ~m = ~a−~b− ~c, ~n = ~a−~b+ ~c.

×è ¹ íàñòóïíà ñèñòåìà âåêòîðiâ ëiíiéíî çàëåæíîþ àáî ëiíiéíî íåçàëåæíîþ:

5. ~a1 = (1, 2, 3), ~a2 = (3, 6, 7).

6. ~a1 = (2,−3, 1), ~a2 = (3,−1, 5), ~a3 = (1,−4, 3).

7. ~a1 = (4,−5, 2, 6), ~a2 = (2,−2, 1, 3), ~a3 = (6,−3, 3, 9), ~a4 = (4,−1, 5, 6).

8. ~a1 = (1, 0, 0, 2, 5), ~a2 = (0, 1, 0, 3, 4), ~a3 = (0, 0, 1, 4, 7), ~a4 = (2,−3, 4, 11, 12).

9. Äîâåñòè, ùî ñèñòåìà âåêòîðiâ, ÿêà ìiñòèòü äâà îäíàêîâèõ âåêòîðà, ëiíiéíî íåçàëåæíà.

10. Äîâåñòè, ÿêùî ÷àñòèíà ñèñòåìè âåêòîðiâ ëiíiéíî çàëåæíà, òî i âñÿ ñèñòåìà ëiíiéíî çàëåæíà.

11. Äîâåñòè, ùî áóäü-ÿêà ÷àñòèíà ëiíiéíî íåçàëåæíî¨ ñèñòåìè ñàìà ëiíiéíî íåçàëåæíà.

Çíàéòè âñi çíà÷åííÿ λ ïðè ÿêèõ âåêòîð ~b ëiíiéíî âèðàæà¹òüñÿ ÷åðåç âåêòîðè ~a1, ~a2, ~a3 :

12. ~a1 = (2, 3, 5), ~a2 = (3, 7, 8), ~a3 = (1,−6, 1),~b = (7,−2, λ).

13. ~a1 = (4, 4, 3), ~a2 = (7, 2, 1), ~a3 = (4, 1, 6),~b = (5, 9, λ).

14. ~a1 = (3, 2, 6), ~a2 = (7, 2, 9), ~a3 = (5, 1, 3),~b = (λ, 2, 5).

Çàäàíi âåêòîðè ~e1, ~e2, ..., ~enâ äåÿêîìó áàçèñi ñâî¨ìè êîîðäèíàòàìè. Ïîêàçàòè, ùî âîíè óòâîðþþòü
áàçèñ i çíàéòè êîîðäèíàòè âåêòîðà ~x â öüîìó áàçèñi.

15. ~e1 = (1, 1, 1), ~e2 = (1, 1, 2), ~e3 = (1, 2, 3), ~x = (6, 9, 4).

16. ~e1 = (1, 2,−1,−2), ~e2 = (2, 3, 0,−1), ~e3 = (1, 2, 1, 3), ~e4 = (1, 3,−1, 0), ~x = (7, 14,−1, 2).

1.2 Ïåðåòâîðåííÿ áàçèñó òà êîîðäèíàò.

1. Çíàéòè ìàòðèöþ ïåðåõîäó âiä áàçèñó ~e1 = (1, 2), ~e2 = (3, 5) äî áàçèñó ~u1 = (−1, 3), ~u2 = (4, 6).
Çíàéòè êîîðäèíàòè âåêòîðà ~x â áàçèñi ~u1, ~u2, ÿêùî éîãî êîîðäèíàòè â áàçèñi ~e1, ~e2 : (6, 7).

2. Çíàéòè ìàòðèöþ ïåðåõîäó âiä áàçèñó ~e1 = (2, 4), ~e2 = (1, 6) äî áàçèñó ~u1 = (2,−3), ~u2 = (7, 2).
Çíàéòè êîîðäèíàòè âåêòîðà ~x â áàçèñi ~u1, ~u2, ÿêùî éîãî êîîðäèíàòè â áàçèñi ~e1, ~e2 : (9, 8).

3. Çíàéòè ìàòðèöþ ïåðåõîäó âiä áàçèñó ~f1 = (3, 2), ~f2 = (1, 1) äî áàçèñó ~g1 = (1, 2), ~g2 = (−1, 1).
Çíàéòè êîîðäèíàòè âåêòîðà ~x = (6, 9) â êîæíîìó áàçèñi.

4. Êîîðäèíàòè âåêòîðiâ ~u1 = (1, 1, 1), ~u2 = (−1,−2,−3), ~u3 = (1, 3, 6) â áàçèñi ~e1, ~e2, ~e3.
Çíàéòè êîîðäèíàòè âåêòîðà ~x â áàçèñi ~u1, ~u2, ~u3, ÿêùî éîãî êîîðäèíàòè â áàçèñi ~e1, ~e2, ~e3 : (1, 0, 2).
Çíàéòè êîîðäèíàòè âåêòîðiâ ~e1, ~e2, ~e3 â áàçèñi ~u1, ~u2, ~u3.

5. Íà ïëîùèíi çàäàíi äâà áàçèñè: ~e1, ~e2 òà ~u1, ~u2. ~u1 = (−1, 3), ~u2 = (2,−7) â áàçèñi ~e1, ~e2. Çíàéòè
êîîðäèíàòè âåêòîðà ~x â áàçèñi ~u1, ~u2, ÿêùî éîãî êîîðäèíàòè â áàçèñi ~e1, ~e2 : (a11, a

1
2).
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6. ~a1 = (2, 3, 5), ~a2 = (0, 1, 2), ~a3 = (1, 0, 0), ~b1 = (1, 1, 1), ~b2 = (1, 1,−1), ~b3 = (2, 1, 2). Çíàéòè ìàòðèöþ

ïåðåõîäó âiä áàçèñó ~a1, ~a2, ~a3 äî áàçèñó ~b1, ~b2, ~b3.

7. ~a1 = (2, 0, 3), ~a2 = (4, 1, 2), ~a3 = (3, 1, 2), ~b1 = (1, 2,−1), ~b2 = (4, 5,−2), ~b3 = (1,−1, 1). Çíàéòè
ìàòðèöþ ïåðåõîäó âiä áàçèñó ~a1, ~a2, ~a3 äî áàçèñó ~b1, ~b2, ~b3.

8. Äîâåñòè, ùî êîæíà ç äâîõ ñèñòåì âåêòîðiâ ¹ áàçèñîì òà çíàéòè çâ`ÿçîê êîîðäèíàò âåêòîðà ~x â öèõ
äâîõ áàçèñàõ: ~e1 = (1, 2, 1), ~e2 = (2, 3, 3), ~e3 = (3, 7, 1), ~u1 = (3, 1, 4), ~u2 = (5, 2, 1), ~u3 = (1, 1,−6).

9. Äîâåñòè, ùî êîæíà ç äâîõ ñèñòåì âåêòîðiâ ¹ áàçèñîì òà çíàéòè çâ`ÿçîê êîîðäèíàò âåêòîðà ~x â
öèõ äâîõ áàçèñàõ: ~e1 = (1, 1, 1, 1), ~e2 = (1, 2, 1, 1), ~e3 = (1, 1, 2, 1), ~e4 = (1, 3, 2, 3) ~u1 = (1, 0, 3, 3), ~u2 =
(−2,−3,−5,−4), ~u3 = (2, 2, 5, 4), ~u4 = (−2,−3,−4,−4).

10. Çíàéòè êîîðäèíàòè òî÷êè x â ñèñòåìi êîîðäèíàò O(2,−1), ~e1 = (1, 5), ~e2 = (−1, 4) íà ïëîùèíi,
ÿêùî âiäîìi ¨¨ êîîðäèíàòè â ñèñòåìi êîîðäèíàò O′(3, 2), ~e1

′ = (1,−1), ~e2′ = (4, 2), x = (x′, y′).

11. Çíàéòè êîîðäèíàòè òî÷êè x â ñèñòåìi êîîðäèíàò O(1, 3, 3), ~e1 = (3, 3, 1), ~e2 = (3, 5, 2), ~e3 = (1, 2, 1)
ó ïðîñòîði, ÿêùî âiäîìi ¨¨ êîîðäèíàòè x = (x′, y′, z′) â ñèñòåìi êîîðäèíàò O′(−1, 0, 2), ~e1′ =
(1,−2, 1), ~e2′ = (4, 2, 1), ~e3

′ = (2,−1, 3).

1.3 Ïiäïðîñòîðè

1. Çíàéòè ðiâíÿííÿ, ùî âèçíà÷àþòü ëiíiéíèé ïðîñòið, íàòÿãíóòèé íà âåêòîðè ~a1 = (1, 2, 3,−4), ~a2 =
(2, 3,−4, 1), ~a3 = (2,−5, 8,−3), ~a4 = (5, 26,−9,−12), ~a5 = (3,−4, 1, 2).

2. Çíàéòè ðiâíÿííÿ, ùî âèçíà÷àþòü ëiíiéíèé ïðîñòið, íàòÿãíóòèé íà âåêòîðè ~a1 = (2,−1, 3, 5), ~a2 =
(4,−3, 1, 3), ~a3 = (3,−2, 3, 4), ~a4 = (4,−1, 15, 17), ~a5 = (7,−6,−7, 0).

3. Ëiíiéíèé ïiäïðîñòið çàäàíèé, ìíîæèíîé ðîçâ`ÿçêiâ ñèñòåìè:


x1 + 2x2 + 4x3 − 3x4 = 0
3x1 + 5x2 + 6x3 − 4x4 = 0
4x1 + 5x2 − 2x3 + 3x4 = 0
3x1 + 8x2 + 24x3 − 19x4 = 0

Çíà-

éòè áàçèñ ëiíiéíîãî ïiäïðîñòîðó

4. Ëiíiéíèé ïiäïðîñòið çàäàíèé, ìíîæèíîé ðîçâ`ÿçêiâ ñèñòåìè:

 2x1 − 4x2 + 5x3 + 3x4 = 0
3x1 − 6x2 + 4x3 + 2x4 = 0

4x1 − 8x− 2 = 17x3 + 11x4 = 0
Çíàéòè áàçèñ ëiíiéíîãî ïðîñòîðó.

5. L1 : ~a1 = (0, 1, 1, 0), ~a2 = (1, 1, 0, 0), ~a3 = (0, 0, 1, 1), L2 : ~b1 = (1, 2, 1, 2), ~b2 = (1, 0, 1, 0), ~b3 =
(0, 2, 1, 1). Çíàéòè áàçèñ L1 + L2 i L1 ∩ L2.

6. L1 : ~a1 = (1,−1, 1,−1), ~a2 = (1, 1,−1,−1), ~a3 = (1, 1, 1, 1), L2 : ~b1 = (2,−2, 0, 0), ~b2 = (3,−1, 1, 1), ~b3 =
(1,−1,−1, 1). Çíàéòè áàçèñ L1 + L2 i L1 ∩ L2.

7. Çíàéòè âèìiðíiñòü i áàçèñ ëiíiéíèõ ïiäïðîñòîðiâ, ùî íàòÿãíóòi íà íàñòóïíó ñèñòåìó âåêòîðiâ:
~a1 = (1, 0, 0,−1), ~a2 = (2, 1, 1, 0), ~a3 = (1, 1, 1, 1), ~a4 = (1, 2, 3, 4), ~a5 = (0, 1, 2, 3).
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