Dai hoc Bach Khoa Ha No6i Vién Toan ting dung va Tin hoc

BAI TAP THAM KHAO DAI SO TUYEN TIiNH

Nhém nganh 2 Ma s6: MI 1142

Chuong 1
Tap hop - Anh xa - S phiic

Bai 1. Gid st f(z), g(x) 1a cac ham s6 xac dinh trén R. Ki hicu A = {z e R | f(z) = 0},
B = {x € R | g(z) = 0}. Biéu dién tap nghiém ctia cac phuong trinh sau qua A, B:

a) f(z)g(x) =0

b) [f(@)]* + [g(=)]* = 0.

Bai 2. (GK20141) Cho cac tap hop A = [3;6),B = (1;5),C = [2;4]. Xac dinh tap hop
(AN B)\C.

Bai 3. Cho céac tap hop A = {1;2;3}, B = {2;4;6},C = {1;3;5;7;9}. Xéac dinh tap hop
[(A\B) N (B\C)] U (C\A).

Bai 4. (CK 20151) Cho cac tap hgp A, B, C. Chitng minh
[(AUB\C] C [(A\B) U (B\C)].
Bai 5. (CK 20142) Cho cac tap hop A, B, C, D bat ky. Chiing minh
[(AUB)\(CUD)] C [(A\C) U (B\D)].
Dua ra vi du dé cho thiy hai vé ctia bao ham tap hop trén c6 thé khong bing nhau.

Bai 6. Cho A, B,C, D la cac tap hop bat ki, chitng minh:
a) AN(B\C)=(ANB)\(ANCQC)

b) AU(B\A)=AUB

c) (A\B)N(C\D) =(AnC)\(BUD) (GK20151).
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Bai 7. Cho hai anh xa f: R\ {0} = R, z+— f(z) =1 vag:R =R, v~ g(r) = 2%
a) Anh xa nao la don anh, toan anh. Tim g (R).

b) Xéc dinh anh xa h = go f.

Bai 8. Chitng minh cac tinh chat ctia 4nh va nghich anh ctia anh xa f: X — Y

a) f(AUB) = f(A)U f(B) VA,BC X.

b) f(ANB) C f(A)Nn f(B) VA,B C X. Néu vi du chiing t6 diéu ngugc lai khong diung.
c) ff'lAUB) = fTY(A)UfY(B) VA BCY

d) fFYANB) = fY(A)nfY(B) VA BCY

e) f[H(A\B) = fTH(A\fTI(B) VA BCY

f) Ching minh f 1a don anh khi va chi khi f(ANB) = f(A)N f(B) VA,BC X.

Bai 9. Cho anh xa f: R — R xac dinh béi f(z) =2 +42x -5, VzeR vaA={zeR|
—3 <z < 3}. Xac dinh cac tap hop f(A), f~1(A).

Bai 10. (CK 20161) Cho anh xa f : R* — R? f(z,y) = (x + y,x —y) va tap A =
{(x,y) € R? | 2% + y* = 9}. Xac dinh cdc tap hgp f(A) va f~1(A).

Bai 11. (GK 20171) Cho anh xa f : R> — R?, xac dinh béi f(z;y) = (2> —y;2 +y). Anh

xa f ¢6 la don anh, toan anh khong? Vi sao?

Bai 12. Viét cac s6 phiic sau dudi dang chinh tac:
a) (1+1iv/3)? b) 4 ¢) (2 +iv12)5(v/3 — i)l
Bai 13. Khai cin bac 8 ctia sb6 phitc 1 — iv/3.

Bai 14. Tim nghiém phtic ctia phuong trinh sau:
a)22+2+1=0 b) 72 +2iz —5 =0 c)z' —3iz2 +4=0 d) 26 —722-8=0
e) 7 = 1024 f) 8(V3+i)=1—1i g) iz? — (14 8i)z + 7+ 17i = 0 (GK20171).

Bai 15. (GK20141) Cho €1, €, ..., €204 & cdc can bac 2014 phan biét phic cia don vi 1.
Tinh A =202,

Bai 16. Cho phuong trinh &= — ¢
a) Tim céc nghiém ctia phuong trinh trén.

b) Tinh moédun ctia céc nghiém.

¢) Tinh tich clia cac nghiem tir 6 tinh [];_, sin Ly
Bai 17. (CK 20161) Cho anh xa f : C — C, f(z) = i2? 4+ (4 — i)z — 94, v6i 2 la don vi &o.

Xéc dinh £1({7}).
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Bai 18. (GK20171) Cho 2, 2, 1a hai nghiém phtic clia phuong trinh 2% — z 4+ ai = 0, véi a 1a

mot s6 thuce va i 1a don vi do. Tim a biét |27 — 23| = 1.



Chuong 2

Ma tran - Dinh thic - Hé phuong trinh

-1 0
1 2 -3 1 -2
Bai 19. Cho cdc ma tran A = B = ,C =1 —2 1 |.Phép tinh
-1 0 O 2 3 A
1

nao sau day thuc hien duge: A+ C, B(A + CT), CTB? Hay thuc hién phép tinh do.

1 3 -1 0 B
Bai 20. (CK 20152) Cho A = ,B= va F la ma tran don vi cap 2.
-1 2 1 1

a) Tinh F = A? — 3A.

b) Tim ma tran X théa man (A% + 5F) X = BT (3A — A?).
1 -2 3

Bai 21. Choma tran A= | 2 —4 1 | vada thic f(x) = 32? — 22 + 5. Tinh f(A).
3 =5 3

a 1 0
cosa —sina

Bai 22. a) Cho A = .Tmh A".  b)ChoB=|0 ¢ 1 |.Timh B"

sina cosa

0 0 a

Bai 23. Tim tat ca cidc ma tran vuong cap 2 thoid méan:

0 0 10
a) X% = b) X? =

0 0 0 1

. a
Bai 24. a) Ching minh rang ma tran A = thoa man phuong trinh sau:
c d

22 — (a+d)x +ad — be = 0.
b) Chitng minh véi A 13 ma tran vuong cap 2 thi  A* =0, (k > 2) & A% =0.
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Bai 25. Khong khai trién dinh thitic ma ding cac tinh chét clia dinh thitc dé chiing minh:

a +bix a—biz a, b 1 a bc 1 a a®
a) | ayg+box as —boxr o | = 2T ay by ¢y b)|1 b cal=|1 b b
az + bsx as—bsxr c3 az by c3 1 ¢ ab 1 ¢ ¢

Bai 26. Tinh cac dinh thic sau:

1 3 5 -1 1 1 2 3
a+b ab a®+b?
2 -1 -1 4 1 2—2%2 2 3
a)A: b)B: b—|—c bc b2—|—c2 C)D:
5 1 -1 7 2 3 1 15)
c+a ca a®+c?
7T 7 9 1 2 3 1 9— 22

Bai 27. a) Chiing minh néu A 1a ma tran phan xtng cap n 1é thi det(A) = 0.
b) Cho A la ma tran vuong cap 20123. Ching minhdet (A — AT) = 0.

Bai 28. Tim hang ctia cac ma tran sau:

- . 4 3 =5 2 3
1 3 5 -1
8 6 =7 4 2
2 -1 -1 4
a) A= b)B=1|43 -8 2 7
5 1 -1 7
4 3 1 2 -5
T7 9 1
- - 8 6 —1 4 —6
1 -1 1 2
Bai 29. (GK20141) Tim m dé hang ctia ma tran A = | —1 2 2 1 | bang 2.
1 0 4 m
Bai 30. Tim ma tran nghich dao ctia cac ma tran sau: i i
1 —a O 0
3 —4 5
3 4 0 1 —-a O
a) A= byB=1]2 -3 1 c) C =
5 7 0 0 1 —a
3 =5 1
0 0 O 1
-1
10 10
Bai 31. Giai phuong trinh ma tran X =
2 1 2 2
a+1 -1 a
Bai 32. (GK20151) Tim a dé ma tran A = 3 a1 3 kh& nghich.

a—1 0 a—1

Bai 33. Chitng minh ring ma tran A vuong cap n thod man ayA*+a,_1 AF 1+ +a  AdaE =
0, (ap # 0) thi A la ma tran kha nghich.
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-1 2 1 -1 2
2 12 10
Bai 34. Cho A = 2 3 4 |,B= 3 4 |,C = . Tim ma tran X
6 16 7
3 1 —1 0 3
théa man AX + B = CT.
Bai 35. Giai hé phuong trinh sau:
( 4
3r] —x3+3r3=1 201 + 3x9 + 43 =1
31‘1 — 51’2 + 2333 + 4554 =2
—4x1 4+ 229 + 23 =3 3r1 — X9 +x3 =2
a)§ Try—dazs+a3+3z,=5  b) c)
—21’1+ZE2+4$3:4 5$1+2$2+5$3:3
5x1 4 Txg — 4x3 — 64 = 3
L 10[L‘1—5$2—6l‘3:—10 L $1—4ZE2—3I’3:1
Bai 36. Giai hé phuong trinh sau bang phuong phap Gauss:
( (
r 2y —z +3t=12 r4+2y+3z+4t=—4
2v 45y —z +11t =49 3+ Ty + 10z + 11t = —11
a) (GK20171) b) (GK20151)
3r +6y —4z +13t =49 r4+2y+42+2t=-3
| +2y =2z +9t =33 \ r4+2y+22+7Tt=—6

(a+5)z+3y+(2a+1)z2=0
Bai 37. (GK20171) Tim a dé he ax + (a — 1)y + 4z = 0 c6 nghiém khong tam
(a+5)x+ (a+2)y+52=0
thuong.
mxy + 2xy — x3 = 3
Bai 38. (CK 20172) Tim m dé hé phuong trinh T, + mxy + 2x5 =4 6 nghiém duy
21’1 + 31’2 +Tr3=—m
nhat.
1+ 203 —x3+mxy =4
—T1 — T+ 3x3+ 204 =k

Bai 39. Cho hé phuong trinh .
201 —x9 —3x3+ (M — 1)y =3

\ T1 + X9 + x3 + 2may = 5.

a) Giai hé phuong trinh khi m =2k = 5.
b) Tim diéu kien dé heé c6 nghiem duy nhat.

¢) Tim diéu kieén dé he phuong trinh c¢6 vo s6 nghiém.



Chuong 3
Khong gian véc to

Mot vai ky hiéu st dung trong Chuong 3:
e Khong gian R" = {z,29,...,1,) | 7; € R,Vi =1,n}.
e Khong gian da thiic c6 bac khong vugt qua n:

P.lz]={ao+az+ ... +a,z" | a; € R,Vi =0,n}.

e M,,«» 12 tap cidc ma tran kich thuéc m x n. Dac biet, M,, 1a tap cic ma tran vuong cap

n.
e Co s6 chinh tdc cia khong gian R” 1a E = {ey, e,...,€,}, 6 d6
e = (1;0;...;0;0),e, = (0;1;0;...;0),...,e, = (0;0;...;0;1),Vi = 1,n
e Co s6 chinh téc ctia P,[x] 1a B = {eg;eq,... ;€401 VOi e = liea = ;.. .5 €01 = 2™

Bai 40. Tap V véi cac phép toan c6 phai la khong gian véc to khong?
a) v ={(z,y,2) | z,y,2z € R} véi cac phép toan xac dinh nhu sau
(z,y,2) + (2", 2) = (x+ 2",y + vy, 2+ 2)
k(z,y,z) = (|klz, [kly, |k|2)
b) V ={z = (z1,22) | z1 > 0,25 > 0} C R? v6i cdc phép toan xac dinh nhu sau:

(21, 22) + (Y1, y2) = (T1y1, TaYo) VA k (21, 22) = (x’f, xé”) trong d6 k 1a s6 thuyc bat ky

Bai 41. Chiing minh cac tap hgp con cia cac khong gian véc tag quen thudce sau la cac khong
gian véc to con cia ching:

a) Tap £ = {(x1, 29, 73) € R? | 221 — 59 + 323 = 0}.
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b) Tap cac da thiic c¢6 hé s6 bac nhat bang 0 (he s6 cia ) cia KGVT P, [z].
c) Tap cac ma tran tam giac trén clia tap cadc ma tran vuong Cap 1.
d) Tap cac ma tran déi xting clia tap cac ma tran vuong cap n.

e) Tap cac ma tran phan xting clia tap cac ma tran vuong cap n (a; = —a;).

Bai 42. Cho Vi, V5 1a hai khong gian véc to con cia KGVT V. Chiing minh:

a) ViNnVyla KGVT con cia V.

b) Cho Vi 4+ V4 := {ug + uz | ug € Vi, uy € Vo}. Ching minh V; + V5 1a KGVT con cia V.

¢) Cho {wvy,vq, -, vy} 1& hé sinh cia Vi, {uj,us, -+ ,u,} 1& hé sinh cia V5. Ching minh

{v1,++ , Um, U1, ug, - -+ ,u, } 12 hé sinh ctia V; + V5.

Bai 43. Cho V;, V5 1a hai khong gian véc to con ctia KGVT V. Ta néi Vi,V 1a bt nhau néu
vy + vy = v,v1 Nvy = {#}. Chitng minh réng vy, v bt nhau khi va chi khi moi véc to u ctia v

c6 biéu dién duy nhat dudi dang u = uy + uy, (u; € vy, us € vo).

Bai 44. Trong KGVT V, cho he véc t6 {uy,ug, ++ ,upn, uny1} 1a phu thudce tuyén tinh va
{uy, ug, -+ ,uy} 1a hé doc lap tuyén tinh. Ching minh wu,,; 1a td hgp tuyén tinh ctia cic véc

tO Uy, U9, - -+, Uy.

Bai 45. Trong R? xét xem cac hé véc to sau doc lap tuyén tinh hay phu thuoc tuyén tinh:
a) vy = (4;-2;6),v2 = (=6;3; -9).

b) v1 = (2;3; —1),v2 = (3; =1;5),v3 = (—1;3; —4).

c) vr = (1;2;3),v2 = (3;6;7),v3 = (—=3;1;3), 04 = (0;4;2).

Bai 46. Trong khong gian Py |[x], xét xem hé véc to B = {u; = 1 + 2z, usy = 3z — 22, uz = 2 — v + 2%}
doc lap tuyén tinh hay phu thuoc tuyén tinh.

Bai 47. Trong R?, chiing minh v; = (1;1;1), v, = (1;1;2),v3 = (1;2;3) 1ap thanh mot co sé.
Xac dinh ma tran chuyén tit co sé chinh tic sang co sd trén va tim toa do ctia z = (6;9; 14)

doi véi co sé trén theo hai cach truc tiép va ding cong thic doi toa do.

Bai 48. Trong céac truong hgp sau, ching minh B = {vy, vs,v3} 1a mot co sd clia R® va tim
[v] g biét rang:

a) v = (2;151),v9 = (6;2;0),v3 = (7;0;7), v = (15;3; 1).

b) vr = (0;1;1),v2 = (2;3;0), v3 = (1;0;1),v = (2; 3;0).

Bai 49. Tim co s va s chiéu ciia KGVT sinh béi hé véc to sau:

a) vy = (2;1;3;4),v2 = (1;2;0; 1), v3 = (—1;1; =3; 0) trong R*,

b) vi = (2;0;1;3; 1), 02 = (1;1;0; =1;1),v3 = (0;=2;1;5; —=3),v4 = (1;-3;2;9;—5)  trong
R®.
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Bai 50. Trong R? cho cac véc to : v; = (1;0;1;0), v = (0;1;—1;1),v3 = (1;1;1;2),v4 =

(0;0;1;1). Dat Vi = span{vy,v2}, Vo = span{vs,v4}. Tim c¢o sG va s6 chiéu cla cac KGVT
Vit Ve, Vinbs.

Bai 51. (CK 20151) Trong R*, cho céc véc to uy = (1;3;-2;1),us = (=2;3;1;1),u3 =
(2;1;0;1),u = (1; —1; =3;m). Tim m dé u € Span {uy, us, us}.

Bai 52. Trong P3| cho cic véc to vy = 1,090 = 1 + 2,03 = x + 2%, vy = 2% + 2°.
a) Ching minh B = {vy,ve,v3,v4} 1&a mot co s cta Ps[z].
b) Tim toa do ctia véc t6 v = 2 + 3z — 2% + 22* d6i v6i co s trén.

¢) Tim toa do clia véc t6 v = ag + a1x + axx?® + azx® doi v6i co sG tren.

Bai 53. (CK 20151) Cho khong gian Pgg5[z] - cac da thitc bac khong qua 2015 va tap Wy =
{p € Pans|z] | p(—2x) = p(z),Vz € R}. Chiing minh rang W; la khong gian con ctia Pagys[z].

Chi ra s6 chiéu va mot co sd cia Wy (khong can chiing minh).

Bai 54. Cho KGVT P3[z] va he véc to vy = 1 + 22 + 23,0y = v — 2% + 22%, v, = 2 + = + 323,
vy = —14+z— 2%+ 223

a) Tim hang ctia hé véc to. b) Tim mot co s6 cia khong gian span {vy, va, v3, v4}.

Bai 55. Tim co s6 va s6 chiéu ctia khong gian nghiém ctia hé phuong trinh thuan nhat sau:
(

I1—£E2+2(L'3+21)4—ZL'5:0

201 — X9 + 323 — 224 + 45 =0
$1—2$2+3$3—$4+5$5:0
a) b) ¢ 4dxy — 2wy + Bas+ x4 + 725 =0
2$1+I2+$3+I4+3$5:0

21’1—%24‘1’34‘81344—21’5:0
3171—1'2—2173—I4+ZE5:0

Bai 56. Cho U,V la cac khong gian hitu han chiéu. Chiing minh

dim(U 4+ V) = dim(U) + dim(V) — dim(U NV).



Chuong 4
Anh xa tuyén tinh

Bai 57. Cho anh xa f : R?* — R? x4c dinh béi cong thitc f (21, 2, 23) = (321 + 19 — 23,271 + X3).
a) Chitng minh f 13 anh xa tuyén tinh.
b) Tim ma tran ctia f d6i véi cap co sd chinh tac.

¢) Tim mot co sé cua Kerf.

Bai 58. Cho anh xa f : Py[z] — P4[z] x4c dinh nhu sau: f(p) = p + 2%p, Vp € Psyx]

a) Chiing minh f 14 4nh xa tuyén tinh.

b) Tim ma tran ctia f d6i véi cap co s chinh tic E; = {1,z,2?} cla Pylz] va By =
{1, 2,22, 23, 2%} clia Py[z]

¢) Tim ma tran cta f d6i véi cap co s6 By’ = {1 + z,2x,1 + 22} cta Pyfz] va By = {1, z,2% 23 2*}

clia Pylx]

Bai 59. (CK 20151) Cho anh xa tuyén tinh f : Py[z] — Pa[z] thoa man:
f(1—2a?) ==3+3x— 622 f(3x + 22%) = 17+ + 1622, f (2 + 6z + 32?) = 32 + Tz + 2522
a) Tim ma tran ctia f ddi v6i co sé chinh tac clia Pofz]. Tinh f (1 + 2?).

b) Xac dinh m dé véc to v = 1 + = + ma? thuoe Imf.

1 3 -1
Bai 60. Cho A= | 2 (0 5 | lama tran clia anh xa tuyén tinh f : Py[z] — Pylx] ddi voi
6 -2 4

co 86 B = {vy, ve,v3} trong d6: v; = 3x + 322, vy = —1 + 3z + 222, v3 = 3 + T + 222
a) Tim f (v1), f (v2), f (v3). b) Tim f (1 +2?).

Bai 61. Cho anh xa f : R® — R? xéac dinh béi
f (ml,ZEQ,Ig) = (l’l —+ Tog — T3,T1 — T2 + I3, —T1 + T + l’g) .
Tim ma tran cta f d6i véi co s6 B = {v; = (1;0;0), v = (1;1;0),v3 = (1;1;1)}.
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Bai 62. (CK 20151) Cho anh xa tuyén tinh f : Py[z] — Pa[z] thoa man:
f(1—2a?) ==3+3x— 622 f(3x + 22%) = 17+ z + 1622, f (2 + 6z + 32?) = 32 + Tz + 2522
a) Tim ma tran ctia f ddi v6i co sé chinh tac ctia Pofz]. Tinh f (1 + 2?).

b) Xac dinh m dé véc to v = 1 + = + ma? thuoe Imf.

3 -2 10
Bai 63. Cho ma tran A = 1 6 2 1 | la ma tran clia anh xa tuyén tinh f : R* — R3
-3 0 71

ddi v6i cap co s B = {v1, v9, v3,v4} cia RY va B’ = {uy, up, u3} ctia R? trong do6 :

v =(0;1;1;1), 090 = (2;1;—1; —1),v3 = (1;4; —1;2),v4 = (6;9; 4;2)

va u; = (0;8;8),uy = (—7;8;1),u3 = (—6;9; 1).

a) Tim [f (vi)] g, [f (0255 [f (03) 55 [f (04)] -
b) Tim f (v1), f (v2), f (v3), f (va).
c) Tim f(2;2;0;0).

Bai 64. Cho toan tit tuyén tinh trén Py[z] xac dinh béi:

f(1+2x) = =19+ 122 + 22% f(2+2) = =14+ 9z + 2% f (2?) = 4 — 22 — 2272

Tim ma tran ctia f ddi v6i co s6 chinh tic clia Pofz] va tim rank(f).

Bai 65. Cho V,V’ 1a 2 KGVT n chiéu ¢6 dim(V) = dim(V') va f : V — V' la anh xa tuyén
tinh. Chitng minh céc khing dinh sau tuong duong:

a) f la don anh. b) f 1a toan anh. c) f 1a song anh.

Bai 66. (CK 20141) Cho toan tit tuyén tinh tréen R? xac dinh boi
[ (x5 205 23) = (11 — 229 + T35 21 + To — T3;MTy — Ty + 23), V6L m 1a tham sb.

Xéc dinh ma tran ctia f déi v6i co sé chinh tic ctia R? va tim m dé f 1a mot toan anh.

Bai 67. Tim cac gia tri riéng va cd sd khong gian riéng ctia cac ma tran:

2 -1 0
3 0 10 =9
a) A= b) B = c)C=| 5 -3 3
8 —1 4 -2
-1 0 =2
0 10 4 -5 2
d)D=| -4 4 0 e) E=15 -7 3
-2 1 2 6 —9 4

Bai 68. Cho bién doi tuyén tinh f : Py[z] — Py[z] xac dinh nhu sau:
f (ao +ax + a2m2) = (5ag + 6a1 + 2a) — (a1 + 8az) x + (ag — 2as) x°.

11
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a) Tim céc tri riéng cua f. b) Tim cac véc to riéng ting véi cac tri rieng tim duge.

Bai 69. Tim ma tran P lam chéo hoa A va xac dinh P~'AP khi dé6 véi:

1 00 2 1 =2
—14 12 1 0

a) A= b) A = c)A=10 11 d)A=10 3 1
-20 17 6 —1

011 00 3

Van dung tinh A".

Bai 70. Ma tran A c6 dong dang v6i ma tran chéo khong? Néu c6, tim ma tran chéo do:

~1 4 -2 50 0 000
a) A=1| =3 4 0 b)A=|1 50 c)A=100 0
-3 1 3 015 301

Bai 71. Tim cd 6 ctia R dé ma tran cia f : R? — R? ¢6 dang chéo trong do
a) f(x1,x9,23) = (221 + 22 + T3, 21 + 229 + 3, 21 + X9 + 223)

b) f (@1, 22, 23) = (221 — 22 — 3,21 — T2, —T1 + T2 + 223).

Bai 72. (CK 20172) Cho toan tit tuyén tinh trén R3 xac dinh bdi:
f(1;2;-1) = (4, -2;-6), f(1; 1;2) = (5;5;0), f(1;0;0) = (1;2;1)
a) Tim m dé u = (6; —3;m) € Imf.

b) Tim cac gia tri riéng va véc to riéng cia f.

Bai 73. Cho f:V — V 1a toan t1t tuyén tinh. Gid stt f2 = fo f: V — V c6 gia tri rieng \°.

Chiing minh mot trong 2 gia tri A hoac —\ la gié tri riéng cta f.

-3 1 2
Bai 74. (CK 20161) Cho anh xa tuyén tinh f : Py[x] — Pylx] co matran A = 6 0 —3
—-10 2 6

ddi v6i co s6 chinh tac {1, z,z?} cia Pylx].
a) Tinh f (142 +2?). Tim m dé v = 1 — x + ma? thuoc Kerf .

b) Tim mot co 86 ciia Py[z] dé ma tran ctia f d6i v6i co s6 d6 c6 dang chéo.

Bai 75. Cho A la ma tran kich thuéc m x n, B 1la ma tran kich thuéc n x p. Ching minh

rank(AB) < min{rank(A), rank(B)}, v6i rank(A) = hang clia ma tran A.
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Chuong 5

Khong gian Euclide

Bai 76. Gid stt V 1a KGVT n chiéu véi co s6 B = {ey, e, ..., e,}. VGi u,v 1a cac véc to cia V
tacou = aje;+agea+- - -+a,en;v = bre;+boes+- - -+bpe,. Dat (u,v) = arby +agby+- - -+ ayby,.
a) Ching minh (u,v) 13 mot tich vo hudng trén V.

b) Ap dung cho trudng hop v = R3, v6i e; = (1;0;1),e; = (1;1;—1),e5 = (0;1;1),u =
(2;—1;—-2),v = (2;0;5). Tinh (u,v).

¢) Ap dung cho truong hop v = Py[z], véi B = {1;2; 22} ,u = 24 322, v = 6 — 3z — 322 Tinh
(u,v).

d) Ap dung cho truong hop v = Py[z], v6i B = {1 + z; 2z; ¢ — 22} ,u = 24322, v = 6 — 3z —322.
Tinh (u,v).

Bai 77. Xét khong gian P3[z]. Kiém tra cdc dang (p, ¢) sau c6 phai la tich vo huéng hay khong?
a) (p,q) = p(0)q(0) + p(1)q(1) + p(2)q(2)
b) (p,q) = p(0)a(0) + p(1)a(1) + p(2)a(2) + p(3)a(3)

g) = [1, p(a)a(z)dx

Trong truong hop 1a tich vo huéng tinh (p,q) v6i p =2 — 3z + 52 — 2%, q = 4+ x — 32 + 22°.

Bai 78. Cho V la khong gian Euclide. Chitng minh:
a) [lu+ol* + [lu—ol* = 2([[ul* + [0]*) Vu,veV.
b)u Lve |luto]?=|ull*+ v Vu,veV.

Bai 79. 4 (CK 20143). Cho 4anh xa f : R? x R? — R x4c dinh béi f[(z1;22), (y1;92)] =
T1y1 + az1ys — Tayy + brays. Tim diéu kién clia a,b dé day 1a mot tich vo hudng trén khong
gian vects R2. Trong khong gian Euclide R? véi tich vo hudéng ké trén véi b = 2, tim goc tao
béi hai vecto u = (3;4),v = (4; —3).

Bai 80. Cho co s6 B = {(1;1;-2),(2;0;1),(1;2;3)} trong khong gian R? v6i tich vo hudng
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chinh téc. Truc giao héa Gram-Schmidt co s6 B dé thu dugce co sé truc chuan B’ va tim toa do

clia vée to u = (5;8;6) ddi véi co s6 B'.

Bai 81. Tim hinh chiéu truc giao cia véc to u len khong gian sinh béi véc to v:
a) u=(1;3;-2;4),v = (2, =2;4;5)
b) u=(4;1;2;3;-3),v = (—1; =2;5; 1;4).

Bai 82. Cho khong gian R?® v6i tich vo hudng chinh tac va céc véc to u = (3;—2;1),v; =
(2;2;1),v2 = (2;5;4). Dat W = span {v;,v,}. Xac dinh hinh chiéu tryc giao cia véc to u len

khong gian W.

Bai 83. (CK 20172) Cho khong gian Euclide R* véi tich vo huéng chinh tic.
a) Tryc chuan héa Gram - Smith hé gdm 2 véc td sau : u; = (1;1;1;0),uy = (0;1;1;1)

b) Cho véc to v = (3;2;4;2). Xac dinh véc to u € Span {uy, us} sao cho ||u — v|| nhé nhét.

Bai 84. (CK 20161) Trong khong gian R? véi tich vo huéng chinh tic, cho cac véc to
uw=(1;2;-1),v=(3;6;3) vadat H={w e R® | w L u}.
Tim mot co s6 truc chuan clia khong gian H.

a)
b) Tim hinh chiéu tric giao ctia v lén khong gian H.

Bai 85. Trong khong gian Euclide R?* v6i tich vo huéng chinh tac, cho u; = (6;3; —3;6), uy =

(5;1;—3;1). Tim co s tryc chuan ctia khong gian sinh béi {ug, ug}.

Bai 86. Trong P;[x] dinh nghia tich vo hudng (p, q) = f_llp(x)q(x)dx véi p, q € Palx].
a) Trute chuan hod Gram - Schmidt co s B = {1;x; 2%} dé nhan dugc co s tric chuan A.
b) Xéc dinh ma tran chuyén co sé tit B sang A

c) Tim [r]4 biét r = 2 — 32 + 322

Bai 87. Trong R® véi tich vo huéng chinh tac cho cac véc to

v = (1;1;0;0;0),vo = (0;1; =1;2; 1), 03 = (2;3; =1;2;1). Goi V = {z e R® | # L v;,1=1;2;3}.
a) Chiing minh V' 1a khong gian véc to con ctia R5.

b) Tim dim V.

Bai 88. Cho V la khong gian Euclide n chiéu, V; 1a khong gian con m chiéu ctia V. Goi
Vo={ze€v|zLlv, YveW}

a) Ching minh V5 1a khong gian véc t6 con cua V.

b) Chiing minh Vi va V5 bt nhau.

c¢) Tim dim V5.
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