BAI TAP DAI SO TUYEN TINH

1 Phuong trinh, hé phuong trinh tuyén tinh, hé bac thang

Cau 1. Giai cac phuong trinh sau va vé tap nghiém trong khong gian tuong tng.

(a) 2z — by =10

(b) z+y+2z=1

Cau 2. Giai cac hé phuong trinh dang bac thang sau

(a) { 1

—r +

X2
X2

Y

2y +

2 r — vy
3 (c) 2y + 2z =
3z
z = 0
z = 3 (d) { Ty + T2 + T3
10z = 0 T2 + 31’3

Cau 3. Giai cac hé phuong trinh sau bang cach dua vé dang bac thang:

(a) r + 2y =7 3r — 2y + 4z
2r + y = 8 (e) r + y — 2z
2 — 3y + 6z
z + 2 =0 5 — 3y + 22
(b) T+ oy 6 (f) R 22 + 4y — =z
v — 2y = 8 r — 1lly + 4z
T+ y + 2z =6 Ty T2
() 2 — y + z = 3 () 2z + 3y
3z -z =0 —dr + Ay + 2
r + 2y — =z
r + y + z = 2 dr 4+ 3y + 17z
(d) s =2 + 3y + 2z = 8 (h) ¢ bz + 4y + 22z
dr + vy = 4 dr + 2y + 19z
Cau 4. Giai cac hé phuong trinh sau:
2 3 2 1 3
: by =Y Py Tz
(@) § 3 14 25 4 2
> v 6 (b) - + -
Y 5 13
- + — — R
x z
Cau 5. Bién luan s6 nghiém cac hé phuong trinh sau theo k:
(a) dr + ky = 6 r + oy + kz
kx + vy = -3 (c) xr + ky + =z
k
(b) r + 2y + kz = 6 Tyt
v + 6y + 8 = 4
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2 Ma tran ctia hé phuong trinh tuyén tinh, thuat toan Gauss

Cau 1. X4c dinh ¢6 clia cac ma tran sau, xac dinh ma tran nao c6 dang bac thang, viét cic hé phuong
trinh sao cho cac ma tran trén la ma tran tang cua cac hé do:

(a){—1 3} (1 2 3 (e)[1 2 3 4 5]
0 —2 (c) |0 1 6

01 9 10000

- 01000

(1 2 3 45 ® 100101

12 3 (d)04321 00099
M [0 11 00111
000 00099

Cau 2. Tim nghiém ctia hé phuong trinh tuyén tinh véi ma tran tang sau:

(a){loo] (1 21 0 2 11 0
01 2 ()00 1 —1 () | 1T -2 1 -2
000 O 1 01 0
(1 2 0 1 4
1 -1 0 3 2 1 -1 3 (0 0 -1 -2 -1 -3
0o 1 -2 1 (A [1 -1 10 o 0 1 2 1
0 0 1 -1 0o 1 21 0O 0 0 —1 —4

Cau 3. Giai cac hé phuong trinh sau bang thuat toan Gauss:

—3r + dy = —22 2 — y + 3z = 24
(a) 3v + 4y = 4 (d) 2y — 2z = 14
dr — 8y = 32 Tr — dy = 6
T - 3z = =2 r + 2y + 2z = 8
(b) R 3z + y — 2z 5 () { —3r — 6y — 3z = 21
2 + 2y + z = 4
2 + y — 2z + 2w = —6
r + y — dz = 3 6 v + 4y + w = 1
(c) x - 2z =1 r + 5y + 2z + 6w = -3
2c — y — 2z =0 or + 2y — 2z — w = 3
A . - 1 k 2
Cau 4. Xét ma tran A := 341 } )

(a) Gia st A 13 ma tran tang ctia mot hé phuong trinh tuyén tinh, tim & dé he c6 nghiem.

(b) Gia st A 1a ma tran he s6 ctia mot hé phuong trinh tuyén tinh thuan nhat, tim & dé he c¢6 nghiem.

2 —-1 3
Cau 5. Xét matran B:= | -4 2 k
4 -2 6

(a) Giad st B la ma tran ting ctia mot hé phuong trinh tuyén tinh, tim & dé hé c6 nghiém.

(b) Gia st B 1a ma tran hé s6 ctia mot he phuong trinh tuyén tinh thuan nhat, tim & dé hé c¢6 nghiem.



3 Thuat toan Gauss-Jodan

Cau 1. Trong cic ma tran sau, xac dinh ma tran nao c6 dang bac thang thu gon, néu chua hay dua ve
dang thu gon va tim nghiém ctia cac hé phuong trinh tuong tng (titc cac hé phuong trinh sao cho céc
ma tran trén la ma tran tang cia cac hé do):

1011 -1 2 1 -1 12 1 2 3 1 10
(a) |01 21 (b) 010 (c) 2 31 =2 (d) |2 -3 -3 22
0001 00 1 5 4 2 4 4 -2 3 =2
Cau 2. Gidi cac hé phuong trinh sau bang thuat toan Gauss-Jordan:
2x + 3z = 3 (e) dr + 12y — 7z — 20w = 22
(a) « 4z — 3y + 7z = 5 3 + 9y — bz — 28w = 30
8r — 9y + 15z = 10
r + 2y + 6z = 1
(b) 6z + 6y + 12z = 13 v+ oy £+ 3z = 6
(g) § 2z + 2 =5
2 + 6z = -9 20 — Yy + 6z = 2
() 3z — 2y + 11z = —16
3r — y + Tz = —11 2z + y + 2z + 2w = -1
(1) br — 2y + 2z — 3w = 0
(d) 2 4+ 5y — 192 = 34 -r + 3y + 22 + 2w = 1
3r + 8y — 3lz = H4 3r + 2y + 3z — Sw = 12
Cau 3. Xac dinh k dé hée phuong trinh sau c6 ding mot nghiem va tim nghiem do:
r — y + 22 =0
-r + Yy — =z 0
r + ky + z =0

Cau 4. Bién luan s6 nghiém cac hé phuong trinh sau theo cac hing s6 a, b, c:

(a) r + 2y = 3 r + y = 0
ar + by = -9 (o) y + 2z =0
x + 2z =0
ar + by + cz = 0
r + oy = 2
(b) y + z = 2 2c — y + z = a
x + 2z = 2 (d) r + y + 2z =D
ar + by + cz = 0 Jy + 3z = ¢
4 Ma tran va cac phép toan trén ma tran
Cau 1. Tim A+ B, A— B, 2A, B+%A v6i A, B la cac ma tran sau:
[ 6 -1 1 4 (3 2 —1] [0 2 0
() A=| 2 4|, B=|-1 5 )A=|24 5|, B=|5 4 2
| -3 5 110 01 2] (211
(2 3 4] [ 0 6 2
2 11 | 2 -3 4 dA=]|01 -1 |,B=| 410
<b)A__—1 —1 4}’3_{—3 1—2} _20 1_ _—124




Cau 2. Tim AB!, BA!, A'B v6i A, B la cac ma tran trong Cau 1.

—4 0
Cau 3. Tim X v6i: A = 1 -5
-3 2

(a) 3X+2A=B (b) 2A-5B=3X

1
,B=| -2
4

1
4

2

va

(c) X-3A+2B=0

(d) 6X-4A-3B=0

Cau 4. Chiing minh ring AC = BC khong suy ra A = B véi cic ma tran sau:

[0 1 10 2 3
(@A:_o1y32{10y02{23]

(1 2 3 4 —6 3 0 00
(byA=|0 5 4|, B= 5 4 41,C=10 00

3 -2 1 -1 01 4 -2 3
Cau 5. Tim nghiém ctia cac phuong trinh ma tran sau:

r oy | y Z 4 =z w x| | -4 3 Yy w
SR R e e U P e A
Cau 6. Giai cac phuong trinh ma tran sau:

1 2 10 1 2 6 3
(@{35}A:{01} (@{34}A:{w2}

2 —1 10 2 1 3 17
<w[3-ﬁ]A:{01} (®A[31}:{4—1}
Céu7.TimdiéukiéndéAB:BAvéi:A:{x y],B:{ ! 1}

z w -1 1

Cau 8. Viét ma tran cot b thanh t6 hgp tuyén tinh clia céc cot clia ma tran A véi A, b 1a cac ma tran
sau:

(1 -1 2 -1 [1 1 -5 3]
<@A—_3_31]b—{7} @A=|1 0 1|, b=]1
2 -1 -1 0
[ 1 2 4 1 [ -3 5 —22
b)A=|-10 2|,b=1|3 () A=| 3 4]|,b= 4
| 013 2 | 4 -8 32 |
1 1 2 1 0
Cau 9. Xétcacmatrancotsaw: X = [ 0 |, Y= 1|, Z=| -1 |, W=|1]|,0=1{0
1 0 3 1 0

(a) Tim a va b sao cho Z = aX + bY.

(b) Chiing minh ring khong ton tai a va b sao cho W = aX + bY.
(¢) Ching minh rang néu aX +bY +cW =0 thia=b=c=0.
(d) Tim a, b va ¢ sao cho aX +bY + ¢Z = O.

Cau 10. Tinh A° va A9 v6i A =

oo
|
o~ o
N OO



5 Ma tran nghich dao

Cau 1. Chitng minh ma tran B la ma tran nghich dao clia ma tran A v6i A, B la cac ma tran sau:

(1 2 2 1 1 —1 1
wa-[ii)a-[14] e[ 473%{_ ]
[ —2 2 3 -4 -5 3 [ 2 —17 11 11 2

(c) A= 1 -1 0|,B=3| -4 -823 (d)A=| -1 11 —7 : 2 4 -3

| 0 14 1 20 |0 3 3 6 —5

Cau 2. Tim ma tran nghich dao clia cac ma tran sau (néu ton tai)

(a)‘12 1 2 2 [ 10 5 —7 [ 3 2 5
37 (d) 3 7 9 | -5 1 4 (h) 2 2 4
- -1 —4 =7 3 2 —2 —4 4 0

(b) sinf cosf - - L
_—0089 sin @

1 1 1 1 2 -1 [ 11 2 0.1 0.2 0.3

(c) |3 5 4 (e) |3 7 —10 (2) 310 i) | —0.3 02 0.2
|36 5 | 7 16 —21 | -2 0 3 | 05 05 0.5

Cau 3. Tim (AB)~!, (AY)~!, A~2, (2B)"! véi

2 5 7 -3 -2 1 2 2

seis[ 33 m-[3] wes[]e-[f 4]

1-%% 24% (1 —4 2 6 5 —3
(c) At = % 5 —2|,B!l= —% 2 ;1| (@At=]0 13|,B'=|-24 -1

i 1 3 i3 2 4 21 13 4
Cau 4. Timz dé A= A1

3 T 2 €T
(a)A:|:_2 _3:| (b)A:|:_1 _2}

Cau 5. Tim z dé A khong c¢6 ma tran nghich ddo véi A la cac ma tran trong Cau 4.
Cau 6. Tim A véi
2 4
-3 2

1 2
3 4
Cau 7. Viét cac hé phuong trinh tuyén tinh sau duéi dang ma tran Az = b, sau d6 tim A~! va tim

nghiém cta cac hé do:

(a) (24)~ (b) (44)~" =

or 4+ 4y = 2 3r + 2y = 1
w{x i w{% T
- + y + 2z = 1 r + y + 22 = 0
(c) 20 + 3y + 2z = =2 (d) r —y + z = -1
or + 4y + 22 = 4 2 + y + 2z = 2



6 Ma tran so cap

Cau 1. Trong cdc ma tran sau, ma tran nao la so cap, néu c6 xac dinh phép toan dong ndo duge dung
deé tao ra ma tran do:

(a)"10' (d)100 (1.0 0 1000
| 0 2] 0 01 f) |0 1 0 (h) 2100
] ] 2 0 1 0010
10 _ 00 31
b) | 5 1000
] 200 (&) 0100
[0 () |0 01 & 10910
Y110 010 0001
1 2 -3 -1 2 0 0 4 -3
Cau 2. Cho cac ma tran A = 01 2|, B= o1 21|, C= 01 2
-1 2 0 12 -3 ~12 0
(a) Tim ma tran so cap E sao cho FA = B;
(b) Tim ma tran so cap E sao cho FA = C;
(¢) Tim ma tran so cip F sao cho EB = A;
(d) Tim ma tran so cap E sao cho EC = A.
Cau 3. Tim ma tran nghich dao clia cac ma tran so cap sau:
@ 02 (1 00 [k 0 0
10 (¢ O 10 () | 01 0] (k#£0)
|0 -3 1 | 0 01
] (1.0 00
0 01 100 () 01 kO
(b) |0 1 0 (d) {0 01 00 10
1 00 | 010 |00 01
Cau 4. Ding ma tran so cap dé tim nghich dao ctia cdc ma tran sau:
3 -2 2 0 1 0 -1 1 0 -2
(a)h o} (b){11} ) |06 -1 @ 02 1
00 4 00 1
Cau 5. Phan tich cac ma tran sau thanh tich cac ma tran so cap:
(a)01 [ 1 -2 0 1 00 1 40 0 2
1 0 ()| -1 30 (o) 0 -1 3 0 () 01 0 1
0 01 “1o 02 o 00 -1 2
- 0 1 -1 1 —2
1 2 3 0 0 0
11 (d [2 5 6
|51 I
Cau 6. Ding ma tran so cap dé tim nghich dao clia cdc ma tran sau:
1 a 0 1 00 1 00 1 00
(a) |0 1 0 b 1 0 01 0(f(c#0) (b) |0 1 0| (c#£0)
0 01 0 01 0 0 ¢ a b c



7 Dinh thic, dinh ly Laplace

Cau 1. Tim céc dinh thiic con va céc phan b dai s6 (hé s6 kép, d6i nhan tit) clia cac ma tran sau:

1 2 A—3 2 1 2 =3 2 4 =3
(a){g 4} (b){ 4>\—1} © |6 5 4 @| 1 3

Cau 2. Tinh dinh thic clia cdc ma tran trong Cau 1 bing cach khai trién theo hang va cot thi 2.
Cau 3. Tinh dinh thic ctia cdc ma tran sau bang cach khai trién theo hang hoiic theo cot:

1 0 2 r y 1 1 4 3 2 30 7 0
@) | -1 1 4 @2 31 |5 621 o |26
| 203 0 -1 1 81 0 000 Yla1 -1 2
3 ; 3 -2 15 15 210
p— :U y
1 4 -2
| 32 o0 () _f _g }
14 3 : 5200 -2
] 2.6 6 2 53 0 6 0143 2
2 -1 3 () 27 36 (h) 4 6 4 12 G)1002¢6 3
) |1 44 1501 02 -3 4 0034 1
10 2 | 3 7T 07 01 =2 2 0000 2
Cau 4. Tim z sao cho
x+3 1] r—2 -1 x 2 0 z 0 1
(2) 2 x+2'_0 B 3 2 7% (@] e+1 2]=0 @02 3|=0
0 1 z 2 2 x—-2
Cau 5. Chiing minh
1 1 1 a+b a a
(a)| a b c|=(a—=b(b—c)(c—a) (c) a a+b a | =0*(3a+ )
a’ b A a a a+b
a 1 1 1 1+a 1 1 1
1 a1 1 d Loisb 1| =abe(14 -t
|y 5 a1 |- R R Tt
1 11 a (a,b,c #0)

8 Cac tinh chat cua dinh thic va ing dung

Cau 1. Tinh dinh thitc clia cdc ma tran sau bang cach st dung cac phép toan co ban trén dong hay

cot:
1 7 -3 3 -1 -3 (4 -7 9 1] 0 -3 8
a) |1 3 1 (¢) | =1 —4 -2 6 2 7 0 8 1 —1
48 1 3 -1 —1 © 13 ¢ -3 3@ 4 6 o
0 7 4 -1| -7 0 0
(9 —4 2 5]
1 1 1 4 5 —2 0 2 7 6 -5
b) | 2 -1 =2 (d) 3 4 3 4 1 -2 0
1 -2 —1 21 4 |7 3 4 10|




Cau 2. Tinh |4|, |B|, AB, |AB|; sau d6 kiém tra lai |A||B| = |AB]:

-1 21 110
() A=| 1 01|,B=| 020 B
01 0 00 3 (c) A=
2 01 9 —1 4
M A=|1 -1 2|, B=|0 13 (d) A=
3 10 3 —9 1 ]
Cau 3. Tinh |4, |A2|, |AA!Y], 24, |A7}| véi
2 05
(a) A= |4 -1 6 (b) A=
3 921

Cau 4. Diing ma tran phu hop dé tinh ma tran nghich dao ctia cAc ma tran sau (néu c6 thé):

(a) 1 2 1 0 0 -3
3 4 (¢c) | O 2 6 (e) 2
| 0 —4 —12 |0
(1 2 3 [0
(b) -1 0 (d [0 1 -1 (f) 1
0 4 |2 2 2 | -1

Cau 5. Dung luat Cramer dé gidi cac hé phuong trinh sau:
r + 2y = 5 3z
(a) { - + y =1 (d) ¢ 3z
%4
de — y — z = 1 9

(b) ¢ 2z + 2y + 3z = 10

or — 2y — -2z = -1 () § 3@
Y N oT
de — 2y + 3z = -2 2x
()R 2z + 2y + 5z = 16 (f) ¢ —=x
8z — by — 2z = 4 3w
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Cau 6. Bién luan s6 nghiem ctia hé phuong trinh sau theo k& va giai heé bang phuong phap Cramer (véi

cac gia tri k hé c6 duy nhat nghiem):

kx + (1—k)y
{(1—k)x + ky =



9 Khoéng gian vector, khong gian con
Cau 1. Cho cac vector sau u = (1,2,3), v = (2,2,—1), va w = (4,0, —4).

(a) Tim v—u, u—v+2w, 2u+4v—w, 5u—3v—3w. (c) Tim z sao cho 2u +v —w + 3z = 0.

(b) Tim z sao cho 2z — 3u = w.

Cau 2. Xac dinh vector khong va phan tit doi clia mot phan tit trong cac khong gian vector sau véi
phép cong va phép nhan thong thuong:

(a) RY (c) My (e) P3 v6i P3 la khong gian céc
da thuc c¢6 bac bi chian bdi
(b) M (d) Mas 3.

Cau 3. V6i phép cong va phép nhan thong thuong, trong cac tap hgp sau, tap nao la khong gian vector:

(a) Tap cac da thiic bac 1 ¢6 dang f(x) = ax + b; (f) Tap céic ma tran c6 dang { Z 8 } ;
(b) Tap cac da thic bac 1 ¢6 dang f(x) = ax véi
a # 0; a b
(g) Tap céc ma tran c6 dang . ;

(c) {(z,y) eR*: x>0} L
(d) {(z,y) eR?: >0, y=>0}; (h) Tap cac ma tran 2 x 2 ¢6 dinh thiic bang 0;
(e) {(x,y) e R?: x =2y}, (i) Tap cac ma tran 2 x 2 ¢6 dinh thic khac 0.

Cau 4. R? v6i mot trong cac cap phép toan sau c6 phai khong gian vector khong?

(a) (z1,91) W (22,92) = (21 + 22,41 + y2) va c* (2,y) = (cz,y);

(b) (z1,91) W (22, 92) = (21 + 22,41 +y2) va e (2, y) = (Vez, VVey);
(©) (z1,91) W (22,92) = (21,0) V& cx (2,y) = (cx, cy);

(d) (z1,91) W (22, y2) = (2122, Y132) va ¢ x (z,y) = (cx, cy);

Cau 5. R? v6i mot trong cac cap phép toan sau c6 phai khong gian vector khong?
(a) (‘Tla Y1, Zl) & (x27 Y2, 22) = (07 07 O) va ¢ * (‘7;7 Y, Z) = (C*Tu cy, CZ);
(b) (w191, 21) W (22,42, 22) = (w1 + 22+ Liyn + 1+ L z1 + 22 + 1) vacx (2,9, 2) = (cx, cy, cz);

Cau 6. V6i phép cong va phép nhan thong thuong, W c6 1a khong gian con cua V' véi:

(a) W={(z,y,2,0) e V=R": w=0} (&) W={(z,y,2) eV=R": z,y,2 € Q};
(b) W ={(x,y,2) € V=R>: z =2z +3y}; (h) W ={(z,9) €V =R?: y=a2};
(C)W:{[g S}EV:MQ,Q:G,()GR}; i) W={(z,y,2) e V=R>: z2=1/z, x #0};
0 b 0) W=A{(z,y,2) e V=R>: 2 +y* = 2"}
() W=qla+tb 0 cV=M,: abceRyq) W={reV=R": Az = 0} véi A la mot
0 c ma tran cd m x n cho truéc;
_R3. .11
() W={(y,2) €V =R": 2=1} W ={reV=R": Av—b+0}vii Al
) W={(z,y,2) €V =R>: z,y,2 €7Z)}; mot ma tran ¢d m x n cho trude.
(f) Y, Y, ;



10 T6 hdp tuyén tinh, doc lap tuyén tinh, phu thudc tuyén tinh
Cau 1. Trong cac vector u, v sau, vector nao la t6 hgp tuyén tinh céc vector trong S, véi:
(a) S={(2,-1,3),(5,0,4)}, u=(1,1,-1), v =(-1,-2,2), w= (1,-8,12);

(b) S ={(1,2,-2),(2,-1,1)}, u=(1,-5,-5), v=(—4,-3,3), w=(—2,—6,6).

Cau 2. Cho cac vector u = (1,2), v = (1, —1). Néu c6 thé, hay viét cac vector sau thanh t6 hgp tuyén
tinh ctia u va v:

(a) (27 1)7 (b) (370)7 (C) (073)7 (d) (17 _1>
Cau 3. Néu c6 thé, hay viét z thanh t6 hgp tuyén tinh clia u, v va w véi:

(a) z = (10,1,4) v6i u=(2,3,5), v=(1,2,4), w=(-2,2,3);

(b) z=(-1,7,2) v6iu = (1,3,5), v = (2,—1,3), w = (3,2, —4);

(c) z=(0,5,3,0) v6i u = (1,1,2,2), v =(2,3,5,6), w = (—3,1,—4,2);

(d) z=(2,5,—4,0) v6i u = (1,3,2,1), v = (2,-2,-5,4), w = (2,—-1,3,6).

Cau 4. Trong cac tap sau, xac dinh tap nao doc lap tuyén tinh, tap ndo phu thuoc tuyén tinh:

(a) {(0,0),(1,2)}; (e) {(1,1,1),(2,2,2),(1,2,3)};

(b) {(1,0),(1,1),(2,-1)}; (f) {(—4,-3,4),(1,-2,3),(6,0,0)};

(¢) {(1,=4,1),(6,3,2)}; (g) {(1,0,0),(0,4,0),(0,0,=6), (1,5, =3)};

(d) {(6,2,1),(~1,3,2)}; (h) {(0,0,0,1),(0,0,1,1),(0,1,1,1),(1,1,1,1)}.

Cau 5. Tim mot t6 hgp tuyén tinh khong tam thuong bang 0 ctia méi tap cac vector sau:

(a) {(3,4), (=1,1),(2,0)}; (c) {(1,1,1),(1,1,0),(0,1,1), (0,0, ) };
(b) {(2,4), (—1,-2),(0,6)}; (d) {(1,2,3,4),(1,0,1,2),(1,4,5,6)}.

Cau 6. Vdi gia tri t ndo, mdi tap sau day 1a doc lap tuyén tinh:

(a) {(t7]‘7 1)’(17t7]‘>7(1717t>)}7 (C) {(t7070>7(07170)7<0707 1))}’
(b) {(£,1,1),(1,0,1), (1,1,30)) }; (d) {(t,t,2),(¢,1,0), (£,0,1))}.

Cau 7. Cho A = { Z _i) 1 , A= [ 0 _g } . Trong cac ma tran sau, ma tran ndo la t6 hop tuyén

tinh ctia A va B?

6 2 0 0 6 —19 -2 28
(a){911} <b){0 0] (b){m 7] (d>{ 1—11}
1 -1 4 3 1 -8 .

-~ 7z ~ z ~ A~ e ~ ?
Cau 8. Cac ma tran sau { i 5 1 , [ _9 3 } , { 99 93 } ¢6 phu thuoc tuyen tinh khong?
Cau 9. Trong céc tap sau, xac dinh tap nao doc lap tuyén tinh, tap nao phu thudc tuyén tinh trong
PQZ

(a) {2 — x,2z — 22,6 — bz + 2%}; (c) {z? + 3z +1,22% + = — 1,4x};

(b) {#* — 1,22 + 5} (d) {z*,2* + 1}

10



11 Tap sinh, khong gian con sinh v3éi mot tap vector

Cau 1. Trong cac tap sau, tap nao la hé sinh ctia R%:

(a) {(2,1),(=1,2)} (c) {(1,-2),(=3,9)} (e) {(=1,4),(4,-1),(1,1)}
(b) {(1, 1)} (d) {(1,3),(=2,-6),(3,9)} (5 {(1,-2),(=2,1),(1,1)}
Cau 2. Trong cac tap sau, tap nao la tap sinh ctia R3:

(a) {(4,7,3),(—-1,2,6),(2,-3,5)} (d) {(1,1,0),(1,0,1),(0,1,1)}

(b) {(6,7,6),(3,2,—4),(1,-3,2)} (e) {(1,-2,0),(0,0,1),(—=1,2,0)}

(c) {(—2,5,0),(4,6,3)} () {(1,0,3),(2,0,-1),(4,0,5),(2,0,6)}

Cau 3. Tap {1, 2% 2% + 2} c6 phai la tap sinh clia P?
Cau 4. Tap {2 — 2z, 2% + 8,23 — 2%, 2% — 4} ¢6 phai 1a tap sinh clia Py?
12 Co sé va sbd chiéu
Cau 1. Viét co sé chinh tic clia cac khong gian sau:
(a) R* (b) Mss (c) My, (d) Mo
Cau 2. Xac dinh tap nao trong cac tap sau la co sé cia R?:

(a) {(1,2),(1,0),(0,1)}  (c) {(=4,5),(0,0)} (e) {(1,2),(3,4)}

(b) {(1, 1)} (d) {(1,-2),(=1,2),(2,4)}

Cau 3. Xac dinh tap nao trong cac tap sau la co sé cia R3:

(a) {(1,3,0),(4,1,2),(=2,5,=2)} (b) {(1,1,1),(1,2,3)} (¢) {(1,5,3),(0,1,2),(0,0,6)}
Cau 4. Xéc dinh tap nao trong cac tap sau la co sé cua Ps:

(a) {1,2z,2% — 4,52} (c) {6z — 3,322, 1 — 2z — 2?}

(b) {1 —x,1— 22 32% — 2z — 1} (d) {z — 1,22 — 1,1 — 22 — 2%}

Cau 5. Chitng minh cic tap sau la co s6 ctia R? va biéu dién u = (8,3, 8) qua co sé dé:

(a) {(4,3,2),(0,3,2),(0,0,2)} (b) {(1,1,1),(1,1,0),(1,0,0)} (c) {(1,4,7),(3,0,1),(2,1,2)}

Cau 6. Xac dinh tap nao trong cac tap sau la co s6 cia Ms

o {[58] (53] [35) [3 4]}
o {[ 23] 2] [ ) [ s

Cau 7. Tim mot co sé ctia khong gian cac ma tran cap 2 doi xing va s6 chiéu ctia khong gian do.
Cau 8. Tim mot co sd clia khong gian cac ma tran cap 3 doi xtng va s6 chiéu ciia khong gian do.
Cau 9. Tim tat ca cac tap con la co s6 cia R? cta tap sau {(1,0), (0,1), (1,2)}.

Cau 10. Tim tat ca cac tap con la co sd ctia R? ctia tap sau {(1,3,-2),(—4,1,1),(=2,7,-3),(2,1,1)}.
Cau 11. Tim mot co s6 cia R? chia {(1,1)}.

Cau 12. Tim mot co sé ctia R? chita {(1,0,2),(0,1,1)}.

Cau 13. Tim mot co s, sd chiéu va mo ta hinh hoc cdc khong gian con clia R? sau:

11



(a) W ={(2t,t): te R} (b) W ={(0,t): teR}
Cau 14. Tim mot co s6, sé chiéu va mo ta hinh hoc cac khong gian con ctia R? sau:
(a) W ={(2t,t,—t): t e R} (b) W ={(2s—1,s,t): t,s € R}
Cau 15. Tim mot co sd, sé chiéu ciia cac khong gian con ctia R* sau:

(a) W ={(2s—t,s,t,s): t,s € R} (c) W ={(t,2s — 3t,w,t) : t,s,w e R}
(b) W = {(5t, —3t,t,t) : t € R}

12



13 Hang ctia ma tran, tap nghiém hé phuong trinh tuyén tinh

Cau 1. Tim hang, 1 co s6 cho khong gian dong va 1 co s6 cho khong gian cot clia cac ma tran sau:

(2 -3 1 () [1 2 3] 2 4 -3 —6

(a) | 5 10 6 7 14 -6 -3

8 —7 5 © 1 2 4 1 2

L -2 -4 4 5 5 4 _9 _o
(b) 1 2 3 d ]| 3 6 -6 —4
1 -3 2 -2 -4 4 9

Cau 2. Tim mot co s6 cho khong gian con ctia R? sinh bdi S v6i S 1a mot trong cac tap sau:

(a) {(1,2,4),(=1,3,4),(2,3, 1)} (€) {(1,1,2),(4,4,8), (1,1, 1)}
(b) {(4,2,-1),(1,2,-8),(0,1,2)} (d) {(1,2,2),(-1,0,0),(1,1,1)}
Cau 3. Tim mot co s6 cho khong gian con ctia R* sinh bdi S v6i S 1a mot trong cac tap sau:
(a) {(2,9,-2,53),(-3,2,3,-2),(8,-3,-8,17),(0,—3,0,15) }
(b) {(2,5,-3,-2),(-2,-3,2,-5),(1,3,-2,2),(—1,-5,3,5)}

Cau 4. Tim mot co s6 va chiéu ciia khong gian nghieém ctia Az = 0 v6i A 1a mot trong cdc ma tran
sauu:

(a) [1 4 2] ()l123} 1 2 =3 1 3 -2 —4
. Y1100 |2 -1 4 e | 0 1 -1 2
(b)[l 3} 4 3 =2 -2 —6 4 -8

Cau 5. Tim mot co s va chiéu ctia khong gian nghiém ctia cac hé phuong trinh tuyén tinh thuan nhat
sau:

- + y + z =0 r — 2y + 3z = 0
(a) =3z — y =0 () -3z + 6y — 92 = 0
2 — 4y — 5z = 0

(d) { r 4+ 2y — 4z =0

—3r — 6y + 122 = 0
dr — y + 2z = 0 3r + 3y + 16z + 11t = O
(byd 22 + 3y — =z =0 (e) r — 3y + =z + t =0
3r + y + 2z =0 2c + 3y + 11z + 8 = 0

Cau 6. Cac phuong trinh Ax = b sau c¢6 nghiém hay khong? Néu c6 hay viét nghiem du6i dang
T = xp, + 1, vOi x5, 1a nghiem cta hé thuan nhat Az = 0 va z, 1a mot nghiém ctia he Az = b:

r + 3y + 10z = 18 dr — 6y + =z = 12

—2r + Ty + 32z = 29 (b) ¢ =7z + 14y + 4z = —-28

(a) —r + 3y + 14z = 12 20 — 4y + 5z = 8
r + y + 2z = 8

Cau 7. Xac dinh b c6 ndm trong khong gian cot ctia A hay khong, néu c¢6 hay viét b thanh t6 hop tuyén
tinh cta cac vector cot cia A:

(a)A={_ig],b={ﬂ (b)A:{_; _ﬂ’b:{i] (c) A= —}fg b= é
01 1 -3
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14 Toa do va chuyén cd sé

Cau 1. Tim toa do cia x trong co sd chinh tac tit toa do clia z trong co sé B vdi:
(a) B={(2,-1),(0,1)}, [x]z = [4,1]"

(b) B={(1,0,1),(1,1,0),(0,1,1)}, [z]z = [2,3,1]

(c) B =1{(0,0,0,1),(0,0,1,1),(0,1,1,1),(1,1,1,1)}, [2]p = [1,-2,3, —1]!
Cau 2. Tim toa do cua x trong co sé B véi:

(a) B={(-6,7),(4,-3)}, = = (—26,32)

(b) B=1{(8,11,0),(7,0,10),(1,4,6)}, = (3,19,2)

(c) B=1{(9,-3,15,4),(3,0,0,1), (0, —5,6,8), (3, —4,2,—-3)}, x = (0,—20,7,15)

Cau 3. Khong ding Gauss-Jordan, tim ma tran chuyén co sé tit B sang B’ v6i:

(a) B={(1,0),(0,1)}, B'={(2,4),(1,3)}

(b) B ={(1,1),(1,0)}, B"={(1,0),(0,1)}

(¢) B=14{(1,0,0),(0,1,0),(0,0,1)}, B"={(1,0,0),(0,2,8),(6,0,12)}

(d) B=1{(1,0,0),(0,1,0),(0,0,1)}, B"={(1,3,-1),(2,7,—4),(2,9,-7)}
Cau 4.

Tim ma tran chuyén co sé P tit B sang B’ va ma tran chuyén co sé Q tit B’ sang B, kiém tra
lai P = Q™! va tim [z]p v6i:

={(1,3),(=2,-2)}, B'={(-12,0),(—4,4), [z]p = [_173]t}
2,-2),(6,3)}, B'={(1,1),(32,31)}, [z]p = [2, 1]
1,0,2),(0,1,3), (1,1, 1)}, B = {(2,1,1),(1,0,0, (0,2, 1)}, [a]p = [1,2, —1]"

Cau 5. Tim toa do cna cic da thitc sau trong co sé chinh tac cia P, :
(a) p=a?+1lx +4

(b)
(c) p=—222+5x+1
(d) p=42? — 3z — 2

p=3x?+ 1142 + 13

Cau 6. Tim toa do clia cic X trong co sé chinh tic clia Ms, v6i

0 1
(a) X =13 (¢) X = 2
2 1

2 [ 1]
b) X = | —1 (d) X = 0
4 —4
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15 Khoéng gian Euclid R”

Cau 1. Tim do dai, mdt vecto ciing huéng, mot vecto nguge hudng ciia cac vecto sau:
(a) v=(2,0,—4,5);
(b) v=(1,-3,-5,6,2).
Cau 2. Cho v = (8,8,6). Tim u sao cho:
(a) u cing huéng véi v va c6 do dai gap doi;
(b) u ngugc huéng véi v va c6 do dai bang mot nita.
Cau 3. Tim khoang cach va tich vo hudng gitta cac vecto sau:
(a) u=(1,2,—-4,3) vav = (5,1,2,3);
(b) u=(1,-3,-5,4,2) vau = (2,—1,-2,3,1);
(¢) u=1(0,1,2,3) va v = (1,0,4, —1).

Cau 4.

(a) Gid st [|ul]] =4, ||v]| =10 va (u,v) = =5. Tim (u + v, 2u — v);
(b)
Cau 5. Kiém tra bat dang thitc Cauchy-Schwarz va bat ding thiic tam gidc cho cac cap vectd sau:

(a) u
(b)
() u
(d) u

Cau 6. Tim goc gitta cac vecto sau:

() u=(
(b) u=(

, vl =6 va (u,v) =7. Tim (3u —v,u — 3v).

=(1,1,-2) vav = (1,-3,-2);
(1,2,3,4) va v = (4,3,2,1);
(1,1, 1) vav = (0,1,-2);

= (~1,1,-1,1) v v = (1,2,3,4).

u

3,1) vav = (—2,4);
1,0,1,0) va v = (3,3,3,3);

T .7 3mr . 3w
(c) u= cos—,sm—) va v = (cos—,sm—);
6 6 4 4

0 0= s o (o)
u = cos3,31n3 va v = cos4,sm4.

Cau 7. Tim cac vecto vuodng goc véi vectd sau:

(a) u=(2,7);

(b) u=(2,-1,1);

(¢) u=1(0,0,—1,1).
Cau 8. Xéac dinh cac vecto sau ¢6 vuong goc hay song song véi nhau khong:
(a) u = (cosz,sinz,—1) va v = (sinz, — cosx,0);

(b) u = (—sinx,cosx, 1) va v = (sinz, — cosz, 0).
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16 Khong gian Euclid tritu tugng

Cau 1. Tim (u,v), ||ul|, ||v||,d(u,v) theo tich vd huéng tuong tng:

(a) u=(4,3) va v = (0,5), v6i (u,v) = 3uiv; + ugvs;

(b) u=(1,1,1) va v = (2,5,2), v6i (u,v) = ujv; + 2usvy + 3uzvs;
Cau 2. Tim (A, B), ||A|l, ||B]|,d(A, B) theo tich vo huéng sau (A, B) = 2a11b11+a12b12+a21b91+2a29b22:

wa=|"y 5] m=0 1)

ma=y )= 5]

Cau 3. Giai thich tai sao (u,v) khong 1 tich vo huéng tréen R? trong cac truong hop sau:

(a) (u,v) = wvy;

(b) (u,v) = uyv; — ugvy;
() (u,v) = wivy + ujvs;
(d) (u,v) = ugus + v1v9

Cau 4. Kiém tra bat ding thic Cauchy-Schwarz va bat dang thitc tam giac theo tich vo huéng tuong
uing:

-3 1 .
] , B= { 4 3 ] vl (A, B) = 2a11b11 + a12b1a + ao1bay + 2a99b99;

)

1 1 1 .
(b) A= [ :| s B = [ :| voi <A, B> = Clnbll + 2(112[)12 + (lglbzl + 2&22b22.

—1 2 =2

[\]

Cau 5. Tim gbc gitta cac vectd sau theo tich vd huéng tuong ting:
(a) u=(—4,3) vav=(0,5), v6i (u,v) = 3u1v; + uvs;
(b) u=(1,1,1) vav = (2,—2,2), v6i {u,v) = uvy + 2usvy + uzvs.
Cau 6. Tim proj,v va proj,u véi
(a)
(b) u
)
)

u=(1,2) va v = (2, 1), v& proj,v va proj,u trén mat phing R?;

(—1 3) va v = (4,4), vé proj,v va proj,u trén mit phang R
(c) u=(1,3,-2) vav=(0,—1,1);
(d

Cau 7. Cho u = (5,1,4) va v = (2,1,—1). H6i u va v ¢6 truc giao nhau theo tich vo huéng (u,v) =
w101 + 2ugv9 + 3uzvs khong? Hoi u va v ¢6 tryc giao v6i nhau theo tich vo huéng Euclid khong?

u-(0,1,3 —6) vav =(-1,1,2,2).

Cau 8. Tim cac vecto vuodng goc véi vects sau theo tich vo hudng tuong ing:
(a) w=(2,7) v6i (u,v) = ugv; + 3ugvo;
(b) w=(2,-1,1) v6i (u,v) = 2uyv;1 + 3ugve + uzvs;

(c) w=(-1,1,—-1,1) v6i (u,v) = uvy + 3ugvy + 3uszvs + usvy .
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17 Co sé truc giao, truc chuan, truc giao héa Gram-Schmidt

Cau 1. Céc tap sau c6 phai co s6 tric giao hay tric chuan hay khong:

(2) S ={(4,-1,1),(~1,0,4), (—4, 17, ~1)};

V2 V2 V6 V6 V6 (V3 V3 V3
0 5-{(20 ) (-5 805 (4.5
V2 V2 V2 V2
05 {(Las ) 62 L0). (L340}

Cau 2. Viét toa do clia x trong cd sé tritc chuan tuong iing:

@ 5={(520). (- 22 )} o= 3
(b) S = {(ggo) (— %,g,()),(o,o,l)}, z = (5,10, 15).

Cau 3. Ding phuong phép truc giao héa Gram-Schmidt dé dua cac co sé sau vé dang tric chuan:

(a) S ={(1,-2, 2) (2,2,1),(2,—1,-2)};
(

(
b) S = {(4,-3,0),(1,2,0), (0,0,4)}:
() $={(1,0,0),(1,1,1),(1,1,-1)};
(d) S =1{(0,1,2),(2,0,0),(1,1,1)};
(e) $={(0,1,1),(1,1,0),(1,0,1)};
(f) 8={(0,1,1),(1,1,0),(1,0,1)}.

Cau 4. Tim c6 s6 tryc chuan ctia khong gian nghiém ctia cac hé phuong trinh thuan nhat sau:

Ty + X9 — 31‘3 — 2$4 = 0 Ty + Ty — r3 — Ty = 0
(a) 20, — s — 224 = 0 (c) 2r7 + my — 223 — 2x4; = O0;
3.%1 + X — 51’3 — 4334 = O;
rT — To + T3 + T4 = 0
r1 + 2y — 3x3 + 214 = 0 (d) { Ty — 239 + x3 + 14 = 0
(b) r1 + 21’2 - 3[E3 + 41‘4 = 0
207 + 19 — 6x3 + 214 = O (e) x4 —2x9+ 23 =0.

Cau 5. Cac khong gian con sau c6 truc giao véi nhau khong:

(a) Vi =span{(2,1,—1),(0,1,1)} va V5 = span{(—1,2,0)};

(b) V1 =span{(0,0,2,1),(0,0,1,—-2)} va V5 = span{(3,2,0,0),(0,1,—2,0)}.
Cau 6. Tim phan bu tryc giao ciia cac khong gian sau:

(a) V =span{(1,2,3),(1,1,1)};

(b) V =span{(1,2,0,0),(0,1,0,1)};.
Cau 7. Tim hinh chiéu ctia v lén khong gian con V' véi:

(a) V = span{(0,0,—1,1),(0,1,1,1)} va v = (1,0,1,1);

(b) V =span{(1,0,1),(0,1,1)} va v = (2,3,4).
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18 Anh xa tuyén tinh, anh, hat nhan, dinh 1y hang

Cau 1. Trong cac anh xa sau, anh xa ndo 14 anh xa tuyén tinh:

a) T

Cau 2. Cho anh xa tuyén tinh 7 : R® — R3 vé6i T(1,0,0) = (2,4,

: M373 — Mg’g, T(A) =

:R? - R? T(x,y) = (x,1);

R} 5 R3 T(z,y,2) = (x+y,x—y,2);
R = R T(r,y,2)=(x+1,y+1,2z+1);
: Mo — R, T(A) = |A| = det A4;

_ O O

O = O

O O =
B

: MQ,Q — MQ’Q, T(A) = AT.

7(0,0,1) = (0, —2,2), tim

(a) T(0,3, —1);
(b) T(2,—1,0).

Cau 3. Cho anh xa tuyén tinh 7' : R?* — R? véi T(1,1,1) = (2,0,—1), T(0,

T(1,0,1) = (1,1,0), tim

(a) T'(2,1,0);
(b) T(2,—1,1).

Cau 4. Cho anh xa tuyén tinh 7' : R? — R? x4c dinh bdéi ma tran A =

T-1(-1,2,2).

Cau 5. Tim hach clia cac 4nh xa tuyén tinh sau:

() T:R? = R, T(z,y,2) = (z,0, )
(b) T:R3 - R3, T(z,y,2) = (2,y, ).

—1), T(0,1,0) = (1,3,-2) va

~1,2) = (=3,2,—1) va

Cau 6. Tim mot co sd ctia ker T va mot ¢o s6 clia imT' v6i T’ 1a 4nh xa tuyén tinh cho béi T'(v) = Av

véi:

1 -1 2]

0 1 2] (c) A=

1 2 -
= -1 =2 |; [

L 1 1 (d)A:_

1
0

0 0
1 11"

Xéc dinh s6 chiéu ctia ker T' va hang ctia T' trong tiing trudng hop.
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19 Ma tran cia mét Anh xa tuyén tinh, anh xa hdp, anh xa ngugc

Cau 1. Tim ma tran chuan tic ciia cac anh xa tuyén tinh 7" sau:
(a) T:R? = R?% T(x,y) = (v + 2y, z — 2y);
(b) T:R® = R3 T(x,y,2) = (2x — 3y,x — vy, 2);
(c) T:R>—R3 T(x,y,2)=(0,0,1);
(d) T :R* = R2, T'(xy, 79,73, 24) = (11 + To, T3 + 14).

Cau 2. Tim ma tran chuan tic clia cac anh xa tuyén tinh 7= T, o T} véi:

Ty : R? — R?, Tl(x y) = (v — 2y, 2z — 3y),
(

(a) Ty :R? = R% Ty(z,y) = (2z,2 — y);

(b) Tl-R2_>R3 ( ):< _23/755"‘%37_3!)7
Ty : R? — R?, g(a:y 2) = (z — 3y, 3z + 2);

(c) Ty :R® — R? ﬂx%) (x — 3y, 3z + 2),

Y T R2 5 RY, Ty(r,y) = (v — 2,2 +y,2 — y).

Cau 3. Trong cic anh xa tuyén tinh sau, &nh xa ndo la ding cau tuyén tinh:
: R3 — R3,
: R3 — R3,

) T T(x,y,2) = (x. 2 +y,z+y+2)
) T T(z,y,2) = (x+y,y+z7+2);
(c) T:R* - RY T(xy1, 19, 23,74) = (11 — 279, Ta, T3 + T4, T3);
)T :R* = RY, T(x1, 20, 3, 14) = (T4, T3, T2, T1).

Cau 4. Tim ma tran A clia anh xa tuyén tinh T trong cac co sé B, B, sau d6 tinh [T'(v)]p (toa do
cia T'(v) trong co sé B') voi: (Goi §: [T'(v)] s = Alv]s)

T:R* = R? T(z,y) = (2z — 12y,z — by), v = (10,5),
@B =B = {(1). G}

(b) T:R*? =R T(zx,y)=(z+y,2,9), v=/(
B={(1,-1),(0,1)}, B'={(1,1,0),(0,1,1),(1,0,1)};

(0) T:R?— R? T(x,y, (r—y,y—2), v=_1
B={(1,1,1),(1,1,0),(0,1,1)}, B = {(1,2), (1,

2) =
(
d T:R =R T(v,y,2)=(x+y+2z—1+222y—2), v=(4,-5,10),
(@ p = (2.0,1),(0.2.1).(1.2. 1)}, B = {(1.1,1),(1,1,0),(0,1,1)}.

Cau 5. (Dé thi 2016) Cho anh xa tuyén tinh T : R?* — R3 dugc xac dinh nhu sau:
T(x,y,2)=(r+y+2z —x+2y+32,2x —y+ z2).
(a) Tim ma tran ctia T trong c& sé chinh tic (chuan tic) ctia R®.

(b) Tim ma tran ctia T trong co sé {(1,2, —1),(1,0,0),(0,1,0)} ctia R3.
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20 Ma tran dong dang

Cau 1. Tim ma tran A’ clia anh xa tuyén tinh 7" trong co sd B’, sau do chi ra rang A’ dong dang véi
ma tran A ctia T trong cd s chuan tic B (Hudéng dan: Tim ma tran P chuyén co sé tit B’ sang B, sau
dé tim P! 16i kiem tra A’ = P~1AP):

T:R* - R? T(z,y) = (2r —y,— +7y),
@) B—((1,-2),(0,3)};

(b) T:R>—R3 T(x,y,2) = (z,y,2),
B = {(1, 1, 0), (1,0, 1), (0, 1, 1)};

(©) T:R>—=R3 T(z,y,2) = (z,z + 2y, +y + 32),
¢ B ={(1,-1,0),(0,0,1), (0,1, —1)}.

Cau 2. Cho B = {(1,3), (=2, —2)} va B’ = {(=12,0), (=4, 4)} I céic 0 6 ciia R? va cho A — l o2 }

12 ma tran cia T : R? — R? trong co s B.

(a) Tim ma tran chuyén P co s6 tit B’ sang B.

2
(Chi y: [v]p = Plv]p, [T'(v)]g = P[T(v)|p = PAJv|p)

(c) Tim ma tran A’ cia T : R? — R? trong co s B’ va tim P~

(d) Tim [T'(v)]p theo hai cach: [T(v)]p = A'[v]p va [T'(v)|g = P7HT(v)]5.

(b) Ding A va P dé tim [v]p va [T'(v)]p véi [v]p = { -1 ] :

Cau 3. Lap lai cac y ctia cau 2 vé6i B = {(1,1),(-2,3)}, B'={(1,-1),(0,1)},

3 2] . 1
A—_O4],Va[v]31—[_3:|.
Cau 4. Lap lai cc y ctia cau 2 véi B = {(1,2),(=1,-1)}, B' = {(—4,1),(0,2)},
2 1 . -1
A= 0 —1 , Va [U]B/ = - 4 ]
Cau 5 Lap lal cic ¥ ctia cau 2 v6i B = {(1,-1),(=2,1)}, B' ={(-1,1),(1,2)},
2 1 . 1
A:_O _1_,va[v]B/: 4
Cau 6. Lap lai cic ¥ ctia cau 2 véi B ={(1,1,0),(1,0,1),(0,1,1)}, B"={(1,0,0),(0,1,0),(0,0,1)},
% -1 —% 1
A= —? 2 g s va [U]B/ = 0
| 2 b 3] -1
Cau 7. Lap lai cac y ctia cau 2 véi B —{ 1,0,0),(0,1,0),(0,0,1)}, B = {(1,1,-1),(1,-1,1),(—=1,1,1)},
[ 3 1 17 2
A= —% 2 % s va, [U]B/ = 1
T | 1
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21 Gia tri riéng, vector riéng, da thic dac trung

Cau 1. Kiém tra \; 1a gia tri rieng va ; 1a vecto riéng tuong 1ing ciia cAc ma tran sau:

o 1 0 )\1 = 1, T = (1,0),

(a)A—_o —1}’ Ao =—1, x5 =(0,1);
[2 31 M =2,  x=(1,0,0),
MYA=1]0 -1 2|, Xa=—-1, z=(1,-1,0),
_O 0 3 )\3—3, $3:(5,1,2).

Cau 2. Xéc dinh nhiing vecto x; nao la vecto riéng cua A véi:

(@A:_;i}ﬁm:aaxﬁzmﬂym:uﬁﬁ,m:@Lm

[ -1 -1 1
M)y A=1| -2 0 =2 |, 2, =(2,-4,6), 15=(2,0,6), 23 = (2,2,0), 24 = (—1,0,1).
3 -3 1

Cau 3. Tim phuong trinh dic trung, cac gia tri rieng, cac vecto rieng va s6 chiéu ctia khong gian riéng

tuong ing cua cac ma tran sau:

6 —3 [ —5 0 0]
<a)‘4—_—2 1] A=| 3 70 (g) A
| 4 -2 3|
[ 7 2 (2 —2 3]
b) A=
(b) | 2 4] () A=|0 3 =2 (h) A
0 -1 2
2 0 1 (3 2 1
(c) A=|0 3 4 ) A=10 0 2
00 1 [0 20

22 Chéo hoa ma tran va anh xa tuyén tinh

Cau 1. Kiém tra ma tran A la chéo hoa duge bing cach tinh P~*AP, véi:

[ 1 3 3 1
(a)A__—l 5}’ P‘[l 1]

[ -1 1 0 01 -3
(b) A= 0 30|, P=|04 0

| 4 -2 5 1 2 2

Cau 2. Chitng minh cac ma tran sau day khong chéo hoa dugce:

[0 0 (1 —2 1
(a)A__Q 0} ©A=|0 14
[0 0 2
S 2 1 —1
(b) A= 5 _ﬂ (d)A=1]0 -1 2
L |0 0 -1

1 2 =2
-2 5 =2
-6 6 -3

3 2 -3
-3 -4 9
-1 -2 5

Cau 3. V6i mdi ma tran A sau day, tim (néu ton tai) ma tran P chéo héa ma tran A (tiic P~'AP 1a

ma tran dudng chéo):
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jan)}

0

S W o

>

-5 00 1 2 =2
3 70 (g) A=1| -2 5 -2
| 4 -2 3 | —6 6 —3
[2 -2 3] [ 3 2 -3
0 3 =2 (h)y A=| -3 —4 9
|0 -1 2 -1 -2 5
(3 2 1
00 2
|02 0

Cau 4. Tim co s B sao cho ma tran ctia anh xa tuyén tinh 7" trong B 1a ma tran dudong chéo:

(a) T:R? - R? T(r,y) = (x+y,z+7y);

tran P sao cho B = P 'AP.

Cau 6. (Bai thi 2016) Cho ma tran A =

3 00
020 Ho6i A va B c6 dong dang khong? Néu c6, tim ma
0 0 1

-1 a -3

-3 5 1 | trong d6 a la mot s thuyc.

-3 3 1

(a) Chitng minh rang véi moi sé thuc a ta luon c6 2 1a mot gia tri rieng clia A.

(b) Khi @ = 3, hay tim mot ma tran P kha nghich (néu c6) sao cho P~'AP la mot ma tran duong
chéo. Viét ma tran duong chéo nhan duge.
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23 Chéo hoa triuc giao cac ma tran déi xiing

Cau 1. Trong cac ma tran sau, ma tran nao 14 ma tran déi xing

Cau 2. Tim céc gia tri riéng, cac vecto riéng va s6 chiéu ciia khong gian riéng tuong ing ciia cac ma

6
| —2

1 )
-2 1
3 4
4 1

tran do6i xiing sau:

(1 3
(b)A=_24,

[ -5 3 4
(d) A= 3 7 =2

4 -2 3

(a)A_13' 02 2 2 —1 -1
__3 1] (d) A=|2 0 2 (g A= -1 2 -1
|2 20 | -1 -1 2
[0 2] [0 4 4 "3 0 0
b) A=
(®) 12 0] () A=|42 0 W) A=|0 10
| 4 0 -2 00 1
[2 1 1 [0 1 1
(c) A=1|1 2 1 fl)A=11 01
|11 2 | 110
Cau 3. Trong cac ma tran sau, ma tran nao la ma tran tryc giao:
[ V2 V2 [ —4 0 3
A — 2 92 (c) A= 010
(&) V2 Ve | 30 4
L 2 2 )
- —4/5 0 3/5
2 -2
(b) A= 2?2 1?? (d) A 01 0
L 3/5 0 4/5
Cau 4. Tim ma tran tryc giao P dé PTAP 1a ma tran duong chéo véi:
(1 1] [0 3 0 1100
@ A=17 1 () A=1]3 0 4 @ A— |1 100
040 4710011
4y C 1 1 9 0 011
L - 2 22
1 a 0
Cau 5. (Bai thi 2016) Choma tran A= | a 1 0 | trong d6 a 1a mot s6 thuyc.
0 0 =3

(a) Tim céc gia tri rieng clia ma tran A, tit d6 hay tim diéu kién ctia @ dé ma tran A c6 3 gia tri riéng
khac nhau.

(b) Khi a = 2, hdy tim mot ma tran tryc giao P (néu c6) sao cho P!AP 1a mot ma tran dudng chéo.
Viét ma tran duong chéo nhan dudc.
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24 Dang toan phuong

Cau 1. Tim ma tran cia cac dang toan phuong sau:
(a) ° +y%
(b

(c

(d) 22 + 222 + 322 + 4t + vy — 2wz + 6t — 4yz — Syt.

) 922 + 10y* — bay;
) 2%+ 2y + 32% — 22y — 4wz — byz;
)

Cau 2. Tim cac gia tri rieng clia ma tran A va tim ma tran P sao cho PTAP la ma tran dudng chéo
v6i A la ma tran cua dang toan phuong sau:

(a) 22% — 2y? — 3xy;
(b) 522 + 5y* — 2zy;
(c) 162% + 9y? + 24xy.

Cau 3. Dung dinh Iy cac truc chinh dé loai bé céc don thiic 2y, xz, yz trong cac phuong trinh bac hai
sauu:

(a) 22 +y* + 4oy — 9 = 0;

(b) 222 + 5y* — 4xy — 36 = 0;

(¢) zy +x — 2y + 3 = 0;

(d) 5a? + 5y? — 2xy + 1022 = 0;

(e) 322 + 3y* + 82% — 2xy — 16 = 0;

(f) 222 + 2y + 222 + 22y + 222 + 2yz — 1 = 0;
(g) 2> +y*+ 22 + 22y — 2 — 8 = 0;

Viét cac phuong trinh trén trong hé toa do mdi.
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