Bai tap chuong 3
Bai 3.3. Thuc hién cac phép tinh:

a) (3,—4,5,—6) + (1,1, —2,4).
b) —3(4,—5,—6) +2(1,3,2).
Bai 3.4. Cho u = (3,-2,1,4) va v = (7,1, —3,6). Tinh:

a) u+v.
b) 4u.
¢) 2u — 3v.

Bai 3.5. Trong cac cau sau, xét xem vectd v ¢6 1a to hop tuyén tinh clia cac vecto
1, Up, uz hay khong? Hay tim dang biéu dién tuyén tinh ctia né (néu c6)?

a) u=(1,3,2), u = (1,1,1), up = (1,0,1), us = (0,1,1).

b) u=(1,4,-3), uy = (2,1,1), us = (1, =1,1), us = (1,1, —2).
) u=(4,1,2), ur = (1,2,3), uy = (2,1,2), ug = (1, -1, —1).
d) uw=(1,3,5), uy = (1,2,3), us = (3,2,1), uz = (2,1,0).

Bai 3.6. Trong cic cau sau, xét xem vectd v ¢6 14 t6 hgp tuyén tinh clia cac vecto
1, Up, uz hay khong? Hay tim dang bicu dién tuyén tinh ctia né (néu c6)?

a) u=(10,6,5,3), ur = (1,1,—1,0), us = (3,1,2,1),u3 = (2, 1,3, 1).
b) U = (17 17 170)’ Uy = (]-7 1707 ]-)a Uy = (]-707 17 1),U3 = (07 17 17 1)
C) U = (17377a 2>’ Uy = (1727 17 _2)7 Ug = (3a57 17 —6),U3 = (17 1a _3a _4)

Bai 3.7. Trong cac cau sau, hay tim moéi lien hé giita a, b, ¢, d dé vecto u = (a, b, ¢, d)
1a t6 hop tuyén tinh clia cac vecto uq, us, us.

a) up = (1,2,1,1),us = (1,1,2,1),u3 = (1,1, 1,2).
b) u; = (1,1,1,0),us = (1,1,0,1),u3 = (1,0,1,1).
c) up = (1,-2,0,3),us = (2,3,0,—1),u3 = (2,—1,2,1).

Bai 3.8. Xét xem céc vecto sau 1a doc lap tuyén tinh hay phu thuoc tuyén tinh?

a) up = (1,1,0), ug = (1,1,1), uzg = (0,1, —1);
b) uy = (—1,1,1), us = (1,2,1), ug = (1,5, 3);
) ur = (1,1,1,1), up = (1,2,1, ~1), uz = (0,1, —2,2).
d) w = (1,2,3,—4), us = (3,5,1,1), us = (1,1, -5,9).
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7_1)7 Ug = (27 5a 17 1) Uz = (17 17 _37 13)a

e) up = (1,3,1
3,2, -5).

uy = (1,

Y

Bai 3.9. Xét xem cac da thiic sau 1a doc lap tuyén tinh hay phu thuoc tuyén tinh?

a) f1=1+2t—5t2, fo = —4 —t+6t2, f3 =06+ 3t — 4t
b) fi=1-2t fo=1—t+12 f3=1—T7t+ 10t

)

)

©) fr=1—243 fo=1+1+42 f3 =245t + 9%

d) fr =142t =312 =265 fo =245t — 812 — 13, fy = 1 + 4t — T2 + 5¢3.

Bai 3.10. Xét xem cic ma tran sau la doc lap tuyén tinh hay phu thuoc tuyén
tinh?

142 46 1 8 2 —5
9 Al:(?, 2 1)’A2:(8 5 2)”43:(7 4 1)’

Bai 3.11. Cho V la mot khong gian vecto va u,v,w € V. Chitng minh ring,
{u,v, w} doc lap tuyén tinh khi va chi khi {u+ v, v +w,w +u} doc lap tuyén tinh.

Bai 3.12. Trong cac tap hgp W sau day thi tap hgp nao la khong gian con cua
khong gian R3?

a) W = {(z1,z2,23)|x1 > 0}.

b) W = {(z1, 22, x3)|x1 + 222 = 323}
c) W ={(x1, 22, 23)|z1 + 322 = 1}.

d) W = {(x1,x9,x3)|71 = 22 = 23}.

e) W = {(z1, 9, 23)|2? = xow3}.

)

f) W = {(z1, xq, x3)|2122 = 0}.

Bai 3.13. Tap hop nao sao day la khong gian con ctia khong gian M, (R) cidc ma
tran vuong cap n?
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a) Tap cac ma tran dudng chéo cap n.

b) Tap cac ma tran A € M, (R) sao cho detA = 0.

d

)
) )
c) Tap céc ma tran A € M, (R) sao cho detA = 1.
) Tap céac ma tran A € M, (R) sao cho A kha nghich.
) )

(
(
(
e) Tap cac ma tran A € M,(R) sao cho AT = A.

Bai 3.14. Tap hop nao sao day la khong gian con ctia khong gian P[t]?

a) Tap cac da thitc f(¢) € P[t] sao cho f(—t) = f(t).
b) Tap céc da thitc f(t) € PJt] sao cho f(—t) = —f(t).
¢) Tap cac da thiic f(t) € P[] sao cho f(0) = f(1) + f(2).
d) Tap cac da thiic f(t) € P[t] sao cho (f(¢))* = f(¢).

Bai 3.15. Cho Wy, W la hai khong gian con ctia khong gian vects V. Chiing minh
rang W, U Wy 1a khong gian con ctia V' khi va chi khi W, € W, hoac W, C Wi,

Bai 3.16. Chiing minh réng:

a) S ={(1, —1),(—2, 3)} 1a mot tap sinh cia R?.
b) S ={(1, 1),(1, 2),(2, —1)} 1a mot tap sinh ctia R%
c) S={(1,1,1), (1,1,0), (0,1,1)} 1a mot tap sinh cta R3.

Bai 3.17. Chiing minh rang tap hgp cac da thic fi = 14+ 2t — 712, fo = 3+t + 12,
f3 =T+ 2t + 4t* 13 mot tap sinh ctia khong gian P |t].

Bai 3.18. Cho 51,5 la cac tap hgp con ciua khong gian vects V. Chitng minh
rang, néu moi phan t& thuoc S; déu la td hgp tuyén tinh ctia S, va ngugc lai thi

(S1) = (S2).

Bai 3.19. Cho A € M,,,x»(R) va B € M,,«1(R) Chiing minh rang tap hop tat ca
cac nghiém ctia hé phuong trinh tuyén tinh dang AX = B 1a khong gian con clia
R™ khi va chi khi B = 0.

Bai 3.20. Kiém tra tap hop nao sau day la co s cia R3?
2,1,1),us = (1,2,1),us = (1,1,2)}.
b) B = {Ul = ]., 1,0),U2 = (170, ].),U3 = (0, 17 1)}

c) B={u; =(1,1,0),us = (1,1,1),u3 = (0,1, —1)}.

Bai 3.21. Chiing minh rang tap hop {1,¢t —1, (t — 1), ..., (t — 1)"} 1a co 86 cla
P, [t].
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Bai 3.22. Kiém tra tap hop {1+, t + 3,2 +¢3 ... "1+ 1"} c6 1a co 56 cia
P, [t] hay khong?

Bai 3.23. Cho W 1a khong gian sinh béi cac vecto u; = (1,0,1,0), us = (1, —-1,0,1),
uz = (1,2,1,—1). Kiém tra tap hop S = {uy, us, uz} c6 1 co sé ctia W hay khong?
Hay xac dinh dim V.

Bai 3.24. Cho S = {u; = (1,1,2), uy = (1,2,5), uz = (5,3,4)} va W = (S).

a) Ching minh & = {uy, ug, u3} khong la co sé ctia W,
b) Tim mot co s6 B cua W sao cho B C S va xac dinh dim W.

Bai 3.25. Cho S = {uy = (1,1,2), us = (1,2,5)} C R®.

a) Chimg minh S doc 1ap tuyén tinh.

b) Cho u = (a, b, ¢) € R3. Hay tim diéu kién ctia a, b, ¢ sao cho S U {u} la co
s6 clia R3.

Bai 3.26. Tim co s6 cho khong gian sinh bdi cac vecto sau:

a) uy = (1,2,3), us = (2,3,4), ug = (3,4,5).

b) up = (1, 1,0), Uy = (1,0, 1) Uz = (0, 1,1).

c) up =(1,2,3,1), us = (1,2,1,-2), ug = (1, 3,2, 1),
ug = (2,1,3,-7)

d) uwy = (1,1, —1,2), us = (1,-1,-2,1), ug = (1, 3,2, 1);
Uy = (271727_1)

Bai 3.27. Tim co s6 cho khong gian sinh béi cac da thic sau:

a) f1=1+2t—5t2, fo = —4 —t+6t2, f3 =06+ 3t — 4t%;

fi=1—=2t+3t2, fo =1+t +4t2, f3 =2+ 5t + 9%

)
b) fi=1-=2t fo=1—t+1t% fy3=1—Tt+ 103
c)

)

d) fi=1+2t—3t2—2t3, fy =2+ 5t — 82 — 13,
fs =144t — 7t% + 5¢3.

Bai 3.28. Tim co s6 cho khong gian sinh bdi cac ma tran sau:
10 11 01
a) Al_ ( 0)7A2_ (O 1)7A3_ (1 1)7
1 -2 2 3 5 4
b) Al - (1 3)) AQ_ (3 _1)7 A3_ (7 1)?

—_
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142 46 1 8 2
9 Al:(?, 2 1)’A2:(8 5 2)”43:(7 4

Bai 3.29. Cho S = {(1,1,2,4), (2, -1,

1/’

a) Ching t6 rang S phu thuoc tuyén tinh.

b) Tim mot co sé cho khong gian W = (5).

Bai 3.30. Tim co sd va chiéu cho khong gian nghiém ctia cdc hé phuong trinh

tuyén tinh sau:

T1 + Ty 4+ 223 — x4 = O
a) 1 + 2x9 + 3wz + x4 = 0
r1 + 3xz9 + 4x3 + 3xz4 = 0.
T —+ T + xT3 + Ty = O;
b) 1 + 29 + 3x3 + 14 0;
r1 + 3x9 + 33 + 2134 0;
2$1 + To + 333’3 + Ty = 0.
2ZE1 — 41’2 + 5ZE3 + 31‘4 = 0;
c) r, — 2x9 — a3 — x4 = O0;
ry — 2x9 + 6xz3 + 4dxry = 0.
r1 + X0 — x3 — x4 + 5 + x5 = O
d) T4 — To — T3 + x4 + w15 + x5 = O
T1 + a9 + 3 — 14 — x5 + w6 = 0.

Bai 3.31. Trong khong gian R?, tim toa do clia vecto u = (3,1,4) theo co sd

B={u =(1,1,1), us = (0,1,1), ug = (0,0, 1)}.
Bai 3.32. Trong khong gian P,t], cho cac da thic
@) =1+t =12 folt) =t + 12, f3(t) = 3+ 4t — t2,
a) Ching minh tap hop B = {f1, f2, f3} & co s6 cua Pyt].
b) Cho f(t) = 3+t — 2t>. Hay tim toa do cta f theo co sé B.

Bai 3.33. Trong khong gian M;(R), cho céc ma tran

=
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a) Ching minh tap hop B={A, As, A3, A4} 1a co s6 ctia My(R).

b) Cho A = (? :1))) Hay tim toa do cua A theo co sé B.

Bai 3.34. Trong khong gian R3, cho cic vecto

up = (2,1,—1),up = (2, —1,2),U3 =(1,1,-1).
a) Chimg minh tap hop B = {uy, us, uz} 1a co s6 ctia R3.
b) Tim [u]g, biét rang u = (1,3, —2).
2

c) Tim v € R3, biét rang [v]z = | —3
4

Bai 3.35. Trong khong gian R?, cho cac vecto u; = (1,0,—1), us = (1,2,-2),
Us = (O, —3,2) va dét B = {ul,uz,ug}.
a) Chitng minh B 1a co sé ciia R3.

b) Tim toa do cta céc vecto £ = (1,0,0), e2 = (0,1,0) va 3 = (0,0,1) theo co
sG B.

Bai 3.36. Trong khong gian R3, cho cac vecto u; = (1,2,2), up = (1,—1,1),
ug = (—1,2,-1), uf = (1,1,2), uh = (1, =2,1) uy = (2,1,4).

a) Ching minh cac tap hop B = {uq, ug, ug} va B = {u}, u), uy} 1a céc co s6 cua
R3.

b) Tim [u]p biét rang u = (1,2, 3).

2
c) Tim v € R? biét rang vz = | 3
.
1
d) Tim [w]pz biét rang [w|z = | —3
2

e) Xac dinh ma tran chuyén co s6 (B — B') va (B’ — B).

Bai 3.37. Trong khong gian Ps[t], cho cic da thitc fi(t) = 1+t+1t2, fo(t) = 2+2t+12,
fs(t) =2+ 3t +1% qu(t) =1+ 2, go(t) = ¢, gs(t) = 1 + 12

6
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a) Ching minh B = {f1, fa, f3} va B’ = {g1, 92, g3} 1& cac co s ctia Pyt].

b) Xac dinh ma tran chuyén co s (B — B') va (B’ — B).
Bai 3.38. Cho W la khong gian sinh béi cac vecto uy = (1,0,1,1), us = (1,1,0,1),
us = (1,1,1,0).

a) Ching minh tap hop B = {uq, ug, us} 1a co s6 ctia W.

b) Cho u = (a,b,c,d) € R Tim méi lien hé gitta a,b,c,d dé u € W. V6i dieu
kién d6, hay xac dinh [u]g theo a, b, ¢, d.

c) bat B'={u}=(0,1,2,-3),u,=(2,0,1,3),u; =(0,1,-2,1)}. Chiing minh B’
la co s6 cua W va xéac dinh (B — B).

Bai 3.39. Cho W la khong gian con ctia R* sinh béi cac vecto u; = (1,1,1,2),
ws = (1,2,1, —1) v ug = (2,3,1,1).
a) Chung t6 rang B = {uy,uz, uz} 1a co s6 cia W.

b) Cho u = (a,b,c,d) € R Tim diéu kién ctia a,b, c,d dé v € W. Véi diéu kién
do6, hay tim [u]g theo a,b, ¢, d.

¢) Cho vy = (1,1,-1,2), uy = (2,4,1,-2), uy = (1,0,0,5). Chiing t6 réng
B = {u}, uy,uj} 1 co 86 clia W va xac dinh ma tran chuyén co sd tit B sang
B’ va tu B’ sang B.
Bai 3.40. Trong khong gian R*, cho céc vecto u; = (1,0,1, 1), up = (1,1, —1,2),
us = (1,2,-2,2) va W = ({uq, us, us}).

a) Chung t6 rang B = {uy,uz, uz} 1a co s6 ctia W.

b) Cho u = (a,b,c,d) € R Tim diéu kién ctia a,b, c,d dé v € W. Véi diéu kién
do6, hay tim [u]g theo a,b, ¢, d.

¢) Cho uy = (2,1,0,1), vy = (2,3,-3,4), uy = (3,3,—2,3). Chiing t6 réng
B’ = {u}, uy,uj} 14 co 86 clia W va xac dinh ma tran chuyén co sd tit B sang
B' va tu B’ sang B.

1 2
d) Tim [U]B va [U}B/ blét [U]B/ = -2 va [’U]B: —3
3 1

Bai 3.41. Cho B = {u;,uy, u3} 14 cd sé ctia khong gian R® c6 ma tran chuyén co

1 =2 0
sd tit B sang co s6 chinh tic ciia R3 14 P = 2 -3 -2
-1 2 1

a) Tim toa do [u]p theo co s6 B cia vecto u = (2,1, —1).

7
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b) Xac dinh cac vecto uy, us, ug ciia co s6 B.

Bai 3.42. Trong khong gian R3 cho cac vecto u; = (3,2,3), up = (2,1,
(—3,-1,15). Dt

U1 = U1 — U2 — Us,
Vg = —2U1 + 5U2 + 3U3,
V3 = U — 2Ug — U3.

a) Ching minh B = {uy,us,uz} va B’ = {v1,v9,v3} 1a hai co s§ ciia R3.

b) Tim ma tran chuyén co sé tit B’ sang B.
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