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Chuong 1

MA TRAN- PINH THUC

1 Ma tran

1.1 Cac dinh nghia

Dinh nghia 1.1. Ma tran A cap mxn trén R la 1 hé thong gom m xnsé a;j €
R(i =1,m;j = I,n) va dugc sdp thanh bing gom m dong va n cot:

a1l a2 ... Qain

a a e Q
A= 21 22 2n

AGml Am2 ... Qmnp

Trong dé: Cdc s6 a;; duge goi la cac phan ti cia A & dong thii i va cot thit j.
Cap s6 (m, n) duoc goi la kich thudc cia A.
Cha thich 1. i) Khim =1, ta goi: A= (a11 a2 ... ain) la ma tran dong.

ail
i) Khin=1, ta goi A= ( ) la ma tran cot.

m1
iii) Khim =n =1, ta goi: A = (a11) la ma tran gom 1 phan ti.

iv) Tap hop cac ma tran A dugc ky hiéu la My, ,(R), dé cho gon ta viét la A =
aij mxn’

Dinh nghia 1.2. Ma tran O = (0;5)

la ma tran khong.

co tat cd cac phan té déeu bang 0 dudc goi

mxn

Dinh nghia 1.3. (Ma tran vuong)

i) Khim =n, ta goi A la ma tran vuong cap n. Ky hi¢u la A = (aij),,-

4
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it) Duong chéo chita cic phan ti¢ ai1, a9, ..., anp dudce goi la duong chéo chinh cia
A = (aij),, duong chéo con lai dugc goi la duong chéo phu.

Thi du 1.1.

W] ot~
N OO N
— Ot g W
O = 00 =

Dinh nghia 1.4. (Ma tran chéo)
Ma tran vuong cé tat cd cac phan ti nam ngodai duong chéo chinh déu bang 0 dudc
got la ma tran chéo.

3 0 0 -1 0 0
Thidul1l.2. A=(0 —4 0),B=|( 0 5 0] la ma tran chéo.
0 0 6 0 00

Dinh nghia 1.5. (Ma tran don vi) Ma tran chéo cap n gom tat cd cac phan ti
trén duong chéo chinh déu bang 1 duoc goi la ma tran don vi cip n. Ky hiéu la I,,.

10 1 00
Thi du 1.3. I, = (0 1), Is=1(0 1 0] la ma tran don vi.
0 0 1

Dinh nghia 1.6. (Ma trgn tam gidc) Ma tran ma tran vuong cap n cé tat cd cdac
phan ti& ndm phia dudi (trén) duong chéo chinh déu bang 0 dugc goi la ma tran
tam gidc trén (dudi).

1 0 =2
Thi du 1.4. A= <O -1 1 ) la ma tran tam giac trén;
0 0 O

3 00

B = ( 4 1 O> la ma tran tam gidc dudi.
-1 5 2

Dinh nghia 1.7. (Ma tran bac thang)

Mot dong ciia ma tran cé tat cd cic phan ti déu bing 0 dude goi la dong bang 0

(hay dong khong).

Phan ti khdc 0 dau tién tinh ti trdi sang ciua 1 dong trong ma tran duoc goi la

phan i co sd ciia dong do.

Ma tran bac thang la ma tran khdc khong cap m x n(m, n > 2) théa hai diéu kién:

1. Cdc dong bang 0 (néu cé) & phia dudi cic dong khdc 0;

2. Phan ti co 56 cia 1 dong bat ky nam bén phdi phan tii co sé cia dong & phia
trén dong do.
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Thi du 1.5. Cdac ma tran khong phai la bac thang:

000y /027 /135
31 4),(0 3 4),(0 0 4).
005 \oos5/ \213

Ma tran dbi xing
Ma tran vuong cap n c6 tat cd cac cap phan tit déi xitng nhau qua duong chéo
chinh bang nhau (a;; = aj;) duge goi 1a ma tran doéi xing.
Ma tran phan doi xing cap n 1a ma tran c6 cic phan tit déi xting qua dudng chéo
chinh d6i nhau va tat ca cic phan tit trén dudng chéo chinh déu bang 0.

3 4 -1
Thi du 1.6. A= ( 4 1 0 ) la ma tran doi xing;
-1 0 2

0 —4 1
ma tran phdn doéi xing B = < 4 0 O).
-1 0 0

Ma tran bing nhau

Dinh nghia 1.8. Hai ma tran A = (ai;) va B = (b;;) dudc goi la bang nhau, ki
hiévw A = B, khi va chi khi ching cung kich thudc va a;; = bij, Vi, j.

P (1 z y\ (1 0 -1
Thi du 1.7. ChoA-(z 9 t)va B—(2 u 3>.

Ta co:
A=Bsrx=0,y=-1, 2=2, u=2; t =3.

1.2 Cac phép toan trén ma tran

1.2.1 Nhan vé6 huéng mot sé \ # 0 v6i ma tran.
cho ma tran A, A € R, ta co:

AN = ()\a”)

Thi du 1.8. A= (

3
6

o (2 4
Taco.2A_<_8 10 12)

Chu thich 2. i) Phép nhan vo hudng cé tinh phan phoi doi véi phép cong ma
tran.

i) Ma tran —1.A = —A dugc goi la ma tran doi clia A.
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1.2.2 Phép cong va trtr hai ma tran

Cho hai ma tran A = (a;j),..,, va B = (b;j), ..., ta c6: AL B = (a;; £ b;j), ...

) ~1 0 2 2 0 2 10 4\
Thi du 1.9. <2 3 —4) + (5 3 1) = (7 0 —3)’
10 2) (2 0 2y (=30 0
2 3 —4 5 =3 1) \-3 6 =5/
Chu thich 3. Phép cong ma tran cé tinh giao hodn va két hop.

1.2.3 Phép nhan hai ma tran

Cho hai ma tran A = (a;j),,, va B = (bjk)nxp’ ta co:

AB = (cir)

mxp*
Trong do,
n
cir =Y aijby (i=Tm; k=T1p)
=1

4
Thi du 1.10. Thuc hién phép nhan (1 2 3) (5)

Thi du 1.11. Thuc hién phép nhan (1 2) ( -1 0).
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Chu thich 4. Ta c6 cdc tinh chat sau:
1) (AB)C = A(BC);
2) A(B + C) = AB + AC:
3) (A + B)C =AC + BC;
1) MAB) = (\A)B = A(AB);

5) AL, = A= I, A, vdi A€ Mpyn(R).

1 0 -1 -1 -2 1
Thi du 1.13. C’hoA:<2 2 0)m3:<0 -3 1).

3 0 -3
Thuc hién phép tinh: a) AB; b) BA.

Thi du 1.14. Thuc hién phép nhan:

1 -1 2 0o 1 3 2 -1 2 -1
A=(2 -3 0 -1 -2 1 1 0 =2 1.
-1 1 4 2 -1 =3 31 0 -2

Cha thich 5. i) Phép nhan ma tran khong cé tinh giao hodn.

i) Ddc biet, khi A = (aj), va p € N*, ta co:
I8 =1, va AY = I,,, AP = (AP~1)A = A(AP7)
(liy thia ma tran).
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Thi du 1.16. Cho A = (a;;) la ma tran vuéng cap 100 c6 cdc phan ti ¢ dong thit
i la (—1)". Tim phan tif bsg ctia ma trgn B = A2,

Thi du 1.17. Cho A = (a;;) la ma tran vuong cap 40 c6 cic phan ti a;; = (—1)".
Hay tim phan t ass ctia A% .

1.2.4 Phép chuyén vi

Cho ma tran A= (aij) Khi dé, AT = (aji)
cia A (nghia la chuyén tat ci cac dong thanh cot).

dugc goi 1a ma tran chuyén vi

mxn' nxXm

12 3 14
Thi du 1.18. C’hoA:(4 : 6>:>AT:<2 5).
3 6

Tinh chét
1) (A+ B)T = AT 4+ BT,
2) (AA)T = \AT;
3) (AT)" = 4;
4) (AB)" = BT AT,

5) AT = A< A d6i xing.
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1 2 3 1 1
Thi du 1.19. Cho A=| -1 0 2 B=| -1 0 2
2 1 =2 -1 -1 1
a) Tinh (AB)T.
-4 =27
b) Tinh BT AT va so sanh két qud véi (AB)T. Ta c6: AB=| -3 -3 2
3 4 0
—4 -3 3
ABY = -2 -3 4
7T 2 0
1 -1 -1 1 -1 2
Trong khi dé: BTAT = 1 0 -1 2 0 1
0 2 1 3 2 =2
-4 -3 3
=1 -2 -3 4
7T 2 0

1.2.5 Phép bién déi so cip trén dong ctia ma tran.

(Gauss — Jordan)

Cho ma tran A = (aj)mxn, (m > 2). Céc phép bién doi so cip (PBDSC) dong e
trén A la:

(e1) : Hoan vi hai dong cho nhau A LNy

(e2) : Nhan 1 dong véi sb X\ # 0, A Z22% 4//

(e3) : Thay 1 dong béi téng cia dong d6 véi A 1an dong khéc, A L%k 4///

Ch thich 6. 1) Trong thuc hanh ta thuong lam A Dzt g

2) Tuong tu, ta ciing c6 cdc phép bién doi so cdp trén cot ciia ma tran.

2 1 -1

Thi du 1.20. Diung PBDSC trén dong dé dua A = (1 -2 3 ) vé ma tran tam gidc trén .

3 =1 2
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2  Dinh thic

2.1 Dinh nghia
Dinh nghia 1.9. Dinh thic ciia ma tran A la mot so, ki hiéu la:

aixr -+ Qaln
Al =

anpl1 - Qnn

duoc xac dinh nhu sau:
i) Néu A la ma tran vuong cap 1, A = (a11) thi det A = ay;.

ail a2

ii) Neu A la ma tran vuong cap 2, A = (ajj)y,thi det A = a1 a2

= aiia2 —

a12a21
iii) Néu A la ma tran vuong cip 3.
air a2 a3

az1 a2 a3
aszr a3z2 as3

= (11022033+012023031+013032021 — (12021033 + a13a31a22 + A23A32G11)

Thi du 1.21. Ap dung dinh nghia, tinh dinh thic cic ma tran sau:

1 2 -1
= (4 g);B:(_g » )

-1 0 2
HD: det A=11;det B=9
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2.2 Dinh thiic con bii, phan bu dai s6
Dinh nghia 1.10. Cho ma tran A = (a;j), . khi do

i) Dinh thic cé dugc tu A bang cach zéa di dong i, cot j dude goi la dinh thic
con bu cia phan ti a;; cia A . Ky hiéu Dj;

i) Gid tri zdc dinh bdi A;; = (=1)+I Dy, duge goi la phan b dai so 1ing vdi phan
t{t Q5

Cha thich 7. Dung cdch ki hiéu cia ma tran con A;; ing vdi phan ti a;;, ta thu
duge cac cong thic nhu phan dinh nghia'.

Thi du 1.22.

5 6

—4 6|, |-4 5
il ] !

7 9‘*3"7 8

2 3
-4 5 6 :1.‘
9
= (45 —48) — 2(—36 — 42) + 3 (32 — 35) = 240

Thi du 1.23. Tinh cac dinh thic sau:

-3 -2 -1 - ~1 0 2 123
A=(2 1 1 ;B:(2 1);0: 1 20):D=[01 2
1 1 2 3.0 2 03 2

Chii thich 8. Trong qud trinh tinh dinh thic ciia ma tran vuong cap 3, chiing ta
c6 thé lam theo quy tdc sau (quy tdc Sarrus): ghi lai cot thit nhat va thi hai vao
bén phdi ciia ma tran A dé tao thanh mot ma tran mdi A/ ¢6 3 hang 5 cot. Khi
dé dinh thic clia ma tran A sé bing tong cia cdc tich trén “duong chéo chinh” tru
di tong cdc tich trén “duong chéo phu”. Quy tdic nay duoe minh hoa bang so do :

IBai tap
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S
a11 a12 a13 a1 a12

azi a2 a23 ai a2
U N

as1 as2 ass as1 as2

-

-

Nguoi ta thuong viét quy tac Sarrus nhu sau:
det A = arj1a22a33 + ar2a23a31 + a13a32a21 — (a12a21a33 + a13a31022 + a23032011)

Thi du 1.24. Tinh dinh thic cia ma tran

4 1 2
A= (2 3 1)
5> 1 4

Ta viet

[\
w
B = O
(G238 NORITEN
— W

Khi do
Al = (434 +1.15+221) — (235+4.1.1+1.2.4) = 15

Thi du 1.25. Tinh dinh thic cia cic ma tran bang quy tdc Sarrus

2 -3 4 4 3 1 2 =31
A=[1 2 3);B=(-23 1).0=(-2 1 2
-3 2 1 3 4 2 0 2 3
Thi du 1.26. Tinh dinh thic cia ma trin
7T 1 3
A:<6 P —2>
5 1 1

Ap dung cong thic tinh dinh thitc cap 3 ta c6 det A = a1 A1 + a12di0 + a1zAis(
khai trién theo dong 1) vdi

71 3 5 o
Ay =(-D)"6 2 =2/ = (=) ‘:4
51 1
142 |6 =2 14316 2
detA:7.4+1.(—1)+.‘5 1‘+3(—1)+ . 1’

=detA=28—16—-12=0
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Thi du 1.27. Tinh dinh thic cia cic ma tran sau:

N

-

0 20 2 1 2 T

1 21):c=(0 2 3).D=

3 2 1) o 1 9]’ 2.0 01
0 2 0 2

21 2 0 2 0
5 2 —1|;C={500 10 37

2.3 Dinh thiic cap n

Gia tri ctia dinh thitc cAp n khong thay doi khi khai trién theo mot dong hoac cot

nao do.

det A =

ail
ai1
Gnl

ail
a1

det A= |7

(nl

ai2
52

an?2

alj
CLQj

anj

Q1n

— a1 Al —ain. Aigt .. +ain Aim (khai trién theo dong i)

= a1 Ay +az; Agy+ g Ay ( Khai trién theo cot j)

A;j 1a phan bu dai 6 ting v6i phan tit a;; clia ma tran A.
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Thi du 1.29. Tinh dinh thic cia ma tran sau theo dong 2, cot 2. Sau do rit ra
nhan xét gi?

1 2 3
A=[(0 2 0
3 =2 4
Khai trién dinh thic A theo dong 2, ta 6 :

(MAzzenﬂzéﬂ:—w

Khai trién dinh thic A theo cot 2, ta co:
(MA:ZPﬂH20%+2@MH213 L3

342 _

Vay gid tri cia dinh thitc khong thay doi khi tinh trén dong ( cot) bat ki.

Thi du 1.30. Tinh dinh thic cia cic ma tran sau

1 20 4 9 1 0 1 12 3 -1 0
91 9 9 1 3 0 2 2 0 1 0
A=l 4 000l B=l0o 1 o00[:¢=|3 2 -1 2
1 03 2 9 4 2 1 5 0 2 0

2.4 Cac tinh chat ctia dinh thic

Trong qua trinh tinh toédn dinh thic, dé giam khéi lugng tinh toan, ching ta co
thé ap dung cac tinh chat sau:

i) Néu ta ddi chd hai dong thi dinh thiic d6i dau

dinj

det A

— det(A);
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ii) Dinh thitc ¢c6 mot dong bang khong thi bang khong
iii) Nhan ti chung ctia mot dong c6 thé dem ra ngoai dau dinh thiic

iv) Néu ta cong vao mot dong ctia dinh thitc v6i mot dong khac sau khi da nhan
v6i mot s6 thi dinh thic khong doi

di — dz + &dj

v) Hai ma tran chuyén vi thi ¢6 dinh thiic bang nhau det A = det(AT)

vi) Néu Ay, As, ..., A la cac ma tran vuong cap n thi
| A1 Ag. Al = [A1] . |Ag| . [Ag];
|A™| =A™

Chu thich 9. Tu tinh chdt iv), néu ma tran cé hai dong hodc hai cot tyj lé tha
dinh thic bang 0.

Dinh 1y 1.1. Néu A la mot ma tran tam gidc thi det A la tich cdc phan ti trén
duong chéo chinh.

ail a2 ... ap
0 az .. az = a11.022...0pp;
0 0 .. am
br 0 ... 0
I B T
bt bnz - bun
1 2 3 0
Thi du 1.31. Tinh dinh thic cia ma tran sau: A = 8 _03 3 le A la mot ma
0O 0 0 4

tran tam giac trén nén theo dinh li ta c6 det A =1.(—3).2.4 = —24.

Thi du 1.32. Tinh dinh thic cia cic ma tran sau:

Dy s 2 —1 0 2 2> 213
0 -1 0 1 0 2 30

A=12 8)32 0 2 1 [5¢=14 30 0]
0 0 —2 1 0 00




CHUONG 1. MA TRAN- DINH THUC 17

Thi du 1.33. Tinh dinh thiic cap 4

1 1
3 4
6 10
10 20

— ==
=W N =

St dung tinh chat 5, ta tri lan lugt cac hang thi 4, 3, 2 vdi cdc hang lien trudc
ching nham dua vé dinh thitc dang tam gidc trén.

11 1 1] g4 geq |1 111
1 2 3 4| d3 — ds—di 01 2 3
1 3 6 100 4, 5da, |01 3 6
1 4 10 20 0 1 4 10
1111 1111
d3 —d3—di |0 1 2 3|de—>dy—2d3]0 1 2 3
di —>di—dy [0 0 1 3 001 3
0027 0001

Vay det A = 1.
Thi du 1.34. Tinh dinh thic cap 5

5 6 000
156 00
D=0 156 0
00156
000135

Trong cot dau chi ¢ hai phan ti khdc 0. Khai trién dinh thic theo cdc phan ti
cta cot dau, ta dudc:

56000 56 00 16000
15600 156 0 156 0
D=10 156 0 =5 1
0156 o156
00156 g o715 0015
00015
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Doi chd hang 1 va 2 cia dinh thic thi nhat & vé phdi, khai trién dinh thic thi
hai ciia vé phdi theo cdc phan ti hang dau, ta cé

1280 oo
D=-5 —6[1 5 6=
0 156 7 ] :
0015
b9 o a p6o ~19 —30 0| |5 6 0
=5y 1 & gl—-6|L 5 6l=-5]1 5 6 -6/l 5 6 =0665
o o0 1 s o1 0O 1 5 o015
Thi du 1.35. Tinh cdc dinh thic sau
111 1 fii}% 1 -2 4 3
12 3 4 2 5 -6 4
detA:1361O,detB:1%fi1,detC:3 °r 16 sl
1 4 10 20 4 —11 20 10
1111 2

Chi thich 10. Trong qud trinh tim dinh thic cia mot ma tran cap n ta nén thuc
hién theo cac budc sau:

i) Budc 1: Chon 1 dong ( 1cot) cia ma tran.

i) Bude 2: Chon mot phan ti khac khong cia dong duge chon (cot dugce chon)
thuong la phan & c6 gid tri 1 hodc -1 . St dung cdc phép téan bién doi so
cap trén dong (cot) dé dua nhimg phan tit khdc trén dong (cot) dugc chon vé
50 0.

iii) Budc 3: Khai trién dinh thic theo dong (cot) duoc chon & budc 2.

Thi du 1.36. Tinh cdc dinh thic cia cic ma tran sau:
1 2 3 4 -2 4 2 2
2 -1 1 2 3 1 -1 2

A=13 1 9 1|B=101 1 2
-3 1 1 3 5 2 —-1 -1
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Dinh ly 1.2. Cho A, B la cdc ma tran vuong cap n. Khi dé
det(A.B) = det A. det B

Thi du 1.37. a) Cho

6969

= —2,|B| =3 va do do \AB] (—2).3=
2 10 2 0
b)C'hoA:(l 0 7>;B (7 10 —4
0 -3 5 -3 12
Khi do det A = —98,det B = 468 do do det(AB) = (—98).468 = —45864.
r x 1 x
Thi du 1.38. Gidi phuong trinh | £ 2 1 11—
oo p g x x 2 1| 7
r x 1 3
HD: det B = z(x — 1)(z — 3).
m+8 7 6

Thi du 1.39. Gidi bat phuong trinh | m+1  m  2m—1 | <0.

HD: det C = —m3 + 3m?

1 1 1 1

. p . p » x y =z
Thi du 1.40. Tinh dinh thic cua D = 22 2 2 42
RN B

HD:detD = —(y—2)(x — 2)(x —y)(t — 2)(t —y)(t — z).
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1 1 1 1
. , . , ) z y =z t
Thi du 1.41. Tinh dinh thic ciua E = 22 g2 2 2
oyt A

HD:detE=—(y—z2)(x —2)(z —y)t—2)t—y)t —x)t+z+y+ 2)

3 Ma tran kha nghich
3.1 Khai niém
Dinh nghia 1.11. Cho A la ma tran vuong cip n. Néu cé6 ma tran vudng cap n
B théa man
AB=BA=1,

Khi do, ta néi A khd nghich (hay khd ddo) va B duge goi la ma tran nghich ddo
cua A. Ky hiéu B = A1

) ) R 12\ . (3 -1
Thi du 1.42. Xét ma tran A = (3 4> ;B = (_1 1 )
Ta co AB = BA =1
Viy B = A1

Dinh ly 1.3. Cho ma tran A = (a;;) la ma tran vuéng cap n. Ma tran A khd

nghich kht va chi khi
det (A) #0

3 4
Ta c6 : det A=4.(—1)—32=-10+#0. Vay A kha nghich.

Thi du 1.43. Xét A — (_1 2).

Dinh ly 1.4. Néu A la ma tran khd nghich thy |A~1] = |A]”".

Thi du 1.44. Néu A — (i ]

thi |A|=2 wva do do |[A~'=1]4""=1.
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Dinh ly 1.5. Néu det (A) #0 thi A ¢6 ma tran nghich ddo A~! va néu

all] a2 ... Qain
a a e a
A= 21 22 2n

anpl ap2 ... Qpp
thy A1 dugc cho bdi cong thiic:

. . 2111 ﬁm
-1 _ T _ 12 22 ... n2
At @@ | o e (1.1)
A1, Aoy ... Apn

nl

NS

trong do .
Aij = (—1)Z+J det (DZ]) (12)

la phan bu dai so 1ing vdi phan ti a;j cua ma tran A.

1 11
A=1[(1 2 3
149

Thi du 1.45. Cho ma tran

Khi do |A| =2 # 0 nén A kha nghich. Ta co
en = (1" 9‘ =6,c2 = (=)' 9‘ = 6,13 = (-1)'? || 4‘ =2
11 11 11
n =D g 9' =Sem= (1" 9‘ 802 = (=177 4' =5
11 11 11
c31 = (_1)3+1 5 3' o 1,032 o (_1)3+2 . 3’ o 27033 _ (_1)3-"-3‘ ) 2’ —1

Khi do ta duoc

Vay, ma tran nghich dao cia ma tran A la
6 -5 1
1 1
At=-cT=Z-1-6 8 -2
2 2\2 -3 1

Thuat toan xac dinh ma tran nghich dao ciia ma tran A qua cac buéc
nhu sau:
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i) Budc 1. Tinh det (A).
Néu det (A) = 0 thi két luan ma tran A khong khé nghich (thuat toan diung).
Néu det (A) # 0 thi chuyén sang budc 2.

ii) Budc 2. Tim ma tran C, tit d6 suy ra ma tran chuyén vi C7.
iii) Budc 3. Ap dung cong thic (1.1).

Thi du 1.46. Tim ma tran nghich ddo (néu cé) cia cic ma trgn sau:

1 -2 0 2 11 1 2 3
A:(S 1);3:(0 2 1);0:(—2 2 1);
0 2 —2 4 2 1 1 2

p
1
1 20 1 -2 0 0 21
D:<—2 2 O);E:<2 —2 1>;F:<0 1 3).
1 00 2 1 0 21 0

Chua thich 11. Néu B la ma tran nghich ddo cia A thi B la duy nhat va A cing
la ma tran nghich ddo cua B.

Thi du 1.47. A= G g) va B = (_31 _25) la hat ma tran nghich ddo cia nhau
vi AB = BA = Is.

Chu thich 12. 1) Néu ma tran A c6 1 dong (hay cot) bang 0 thy khong khd nghich.
2) (AB)"'=B71A"1

8) Néu ac —bd # 0 thi:
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. 2 95 N 2 1
Thi du 1.48. Cho A = (1 3> va B = (3 2).

Thuc hién phép tinh: a) (AB)™1; b) B~1A1L.

3.2 Tim ma tran nghich dio bing phép bién doi so cip trén
dong
Cho A € M,(R) kha nghich, ta tim A~! nhu sau:

e Budc 1. Lap ma tran (A|l,) (ma tran chia khéi) bang cach ghép ma tran I,
vao bén phai cua A.

e Budc 2. Dung phép bién doi so cap trén dong dé dua (A |I,) vé dang (I, |B).
Khi dé: A~ = B.

1 -1 0 1
Thi du 1.49. Tim nghich ddo cia A = 8 _01 % ?
0 0 01

4 Hang cta ma tran
4.1 Khai niém

Dinh nghia 1.12. Cho ma tran bit ky A = (a;;). Dinh thic gom k x k phan ti
thuoc k dong va k cot bat ky cia A duoc goi la dinh thic con cap k cia A.

1 2 3 4
5 6 7 8
9 10 11 12

Thi du 1.50. Cho ma tran
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Tim cac dinh thic con cua A.

Dinh nghia 1.13. Cap cao nhat cia dinh thic con khdc khong, duoc goi la hang
cia ma tran A, ky hiéu r(A) hodc rank(A).

Cho ma tran A cap m x n. Khi dé6
a) 0 < rank (A) < min (m, n).
b) rank (A) =0 < A = O.
¢) rank (A) > 0& A #0.

Dinh nghia 1.14. Cho A la ma tran vuong cip n. Ma tran A duoc goi la khong
suy bién néu rank (A) = n. Trong truong hop rank (A) < n thi ma tran A dugc goi
la suy bién.

Dinh ly 1.6. Cho A la ma tran vuong cap n. Cdc ménh dé sau la tuong duong
i) A la ma tran khd nghich.
ii) |Al # 0.

i) A la ma tran khong suy bién.

4.2 Phuong phap tim hang ciia ma tran
Thudt toan tim hang cua ma tran
i) Bién doi ma tran A vé dang ma tran bac thang dong.
i) rank (A) = s6 dong khdc 0 cia ma tran bac thang.
Thi du 1.51. T@m hang cua ma tran

2 -1 3 -2 4
A=(4 -2 5 1 7
2 -1 3 -2 4
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Ghiai

2 13 =24\ /2 -1 3 -2 4\ /2 -1 3 -2
4 —2 5 1 7| B=2B%. o 0 -1 5 —1|B2B=® [y o -1 5
2 —1 3 —2 4) dod2d \g o -2 10 -2 0 0 0 0

Ma tran cudi cung cé mot dinh thuc con cap 2 khdc 0, chcfng han nhu

Thi du 1.52. Tim hang cta cic ma tran sau
37109 15515 3
JA=(G 23 L)W E=ls7 115 8 1
4 9 14 6 10 15

Thi du 1.53. Tim m, dé ma tran sau cé hang biang 2:
1 m 1 2
2 3m—-1 m+2 m+3
4 5m—-1 m+4 2m+7
2 2m 2 4

5 Bai tap
1.1. 1. Cho A la ma tran vuong cap 100 ma phan ti ¢ dong i la i. Tim phan
ti ¢ dong 1 cot 3 cia ma tran A? .

2. Cho A la ma tran vuong cap 2007 ma phan t ¢ dong i la (—1)%. Tim phan
tit ¢ dong 2 cot 3 cia ma tran A? .
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3.

10.

11.

12.

15.

1.

Cho A la ma tran vuong cap 2000, trong dé phan ti ¢ dong i cot j la (1)1

Tim phan ti¢ ¢ dong 1 cot 2 cia ma tran A? .

. Cho A la ma tran vuong cap 10, trong dé phan ti & dong thi i la 201, Tim

phan ti& ¢ dong 1 cot 4 ciua ma tran A? .

Cho A la ma tran vuong cap 200 trong dé phan t& & dong thi i la i . Tim
phan ti& ¢ dong 1 cot 4 ciua ma tran A?.

01

Cho ma tran A = (1 0

). Tim ma tran A2017,

. cosa  sina .
Cho ma tran A = ( ) Tim ma tranA2017.

sina —cos«
010 / /

Cho ma tran A= [0 0 1. Tim so nguyén duong n nho nhat thoa A™ =
000

O(ma tran khong) .

Cho ma tran A = ((1] 8) Tim ma tran(I — A)*'7

Cho ma trin A = (11)) (1]) Tim ma tran A2017,

0 0 1
Cho ma tran A = (0 0 0). S6 nguyén duong n nhé nhat théa A™ = O(ma
000

. S0 nguyén duong n lén nhat théa A™ #

SO O
OO = =

.16
Cho ma tran A = (0 0) . Tvm ma trgn tong Y 2"A" = I +2A +4A% 4843 +
.+ 216416 "

000 n=0
8A3 4 . — 2007 42007

011 , 2007
Cho ma trgn A = (O 0 1) . Tim ma tran tong Y. (—=2)"A" =1 —2A+4A%
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15.

16.

17.

18.

19.

20.

21.

22.

25.

2/,

25.

20.

217.

, 2007
Cho ma tran A = (_01 8) Tim ma tran tong >, A" =T+ A+ A2+ A3+
42007 =0
» +00 1\ 2
Cho ma tran A = ([1) 8) Tim ma tran téngrlzo%A”:I—A+%—§—f+
(=D)AL

_ .16
Cho ma trgn A = (8 01). Tim ma tran tong > 2"A" = I + 2A + 4A% +
8A3 4 .. 4216416 i

Cho A la ma tran vuong cap 3 khd nghich. Dinh thic ciia ma tran 3A la bao
nhiéu?

Cho A la ma tran vuong cap 4 khd nghich. Dinh thic ciia ma tran 4A la bao
nhiéu?

7 207 2007
Cho |A| = |2007 207 7 | =a # 0 . Dinh thic cia ma trgn A~! la bao
0 207 2007
nhiéu?
1 m m
Dinh thitc cia ma tran 10. | m  m?2 m3 | la bao nhiéu?

Hmséthuamdématr@nA:<m 1 )(m_l 0 )(m_l 0 )

0 m-—1 1 m—1 1 m— 2
kha nghich .

7
A ? ? ~ — O 1 — 1 2 O 1
Tivm ma tran dao ciua ma trgn A = <1 0) B = <1 3> <1 0)

Cho A la ma tran vuong cip n . Biét det(A) =3 va A* — 3A = 121, . Tinh
det(A — 31,).

Cho A la ma trgn vuong cap n . Biét det(A) = 2 va A — A=Y = I, .Tinh
det(A — 1).

Cho A la ma tran vuong cap n . Biét det(A) = 6 va det(ATA — AT) = 12 .
Tinh det(A — I,).

Cho A la ma trdgn vuong cap n khd nghich . Biét det(SI-A) = 5 va A2 —3A+
I, = 0. Tinh det(A — I,,).



28

o ook~ - 0000

AN AN <t o0 — 8
AN — O AN AN

— M AN <t 8 r— —

I . [

CHUONG 1. MA TRAN- DINH THUC

D -~
mNocoo T NTHAN o Aﬁ A\U/
—— O O O I MMM 4 H R <
8 4 =TT me— 7% FTooo
A_ N = oo 4006%11 — 8 — -
R = — mmOO
— - | 8- o - 5|_|_ N
™ < - o I e _ g
— N — 0 _
oo —a . Al_ . <+ o . ol —o
— A — A N — R Eomnm &
I - HHA AN AN s AT g~ |_|mm E
- — A N8N
- — = sy oo I Il Il A
N oo 8 4 4 ~
MmN e [ I ! < .= > >
I~
AN — — —
—o oo 21_.1_.1_.0 < I~ =)
M~ O — O SO~ = < . A
| I Il = - =
© = A__M 101% — -8 N =) A 4mm
< < . s — B /ﬂ\v_ Al ann.AT e =
— - SIS o g
AT oo 1b.ﬁ 8L oo Yoo S g g %3
—maNY oo~a T T = — A — + o
— Eo— O I~ +
ANt O—O0OO0 —HMOO + = 8 — N
< — S+ S on — —
Soaro or-o *aoo NN = = ST, I ! I
I __ I : | . o 4 4 i
Yol =) — g 5\ 00. —~ S \W/ W
< < < < < - =



CHUONG 1. MA TRAN- DINH THUC

0

ir)A = 0
m

0

3>—l|©

1.4. So sanh hai dinh thic sau:

12 3 4 25 4 7
. 25 4 7 12 3 4
YA=3 6 g 45 D2=|4 g 19 17
4 8 12 17 36 8 4
1 2 3 4 2 4 6 16
. 25 4 7 25 4 14
WAi=1|3 g g _4iD2=|34 5 _g
4 8 12 17 4 8 12 34
1 2 -3 4 29 4 -6 8
a b —c d 2a 2b —2c¢ 2d
W) Ai=\3 ¢ g 4iB2=[¢ 1o 16 8
48 —12 17 48 —12 17
1 2 -3 4 29 4 -6 8
. a b —c d 2a 2b —2c¢ 2d
w)Ai=|3 ¢ g 4] 22=1¢ 1o _16 8
48 —12 17 8 16 —24 34
12 3 =« 1 2 3 6-—2
25 4 y 2 5 4 8—2y
v AI=13 4 g LiB2=]3 4 8 169
4 8 12 t 4 8 12 24—9t

1.5. Giai cac phuong trinh:

29
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(@]
Il
= @)
— O AN 8
_111
— — =N
[a\]

By — o NN S IS
8] — o~ — 82— AN 8
N Y
2 S

=
Il
T e =
I
TR Bo—®
& o9 — = N
OO
N R
= 88
—— o O
828838
~
TS
: -~
BN S

tran:

wa cdc ma
5
11
12 14

4
8
4 8 12 16 20

12 3
. |24 6
DA=[3 6 9

1.6. Tinh hang r(A) c
1

iii)A= ;
4

~
39\_u37 -
~
(@]
— o 0]
<
‘I_*112 N0
— O AN O
(&
1_00 1119
_ [
1124
_ — AN <t b~
I I
< <
2 >
-~ -
0 <t O - N
0
M — A N 0
N _21
4026
A — — — O Al o0
o) (ap]
TeEos TS
(@)
a D~ oo
— o< 00
— O <f D~

|

)

v

-1 1 =2

1 0 2 -1
-1 2 -2 1
1 2 2 -1

3
3
9
15

vii) A

2

1.7. Tim m dé cdac ma tran sau day cé hang bang 1; 2; 3; 4:
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1 m 1 9 1 m 1 9
) A= 2 3m—1 2  m+4 i) A= 2 3m—1 2 m+4
YVA=14 5m—1 m+4 2m+7)" W24 5m—1 m+4 2m+7
2 2m 2 4 2 2m 2 m+4
3 m 0 1 3 m 0 1
6 2m m 2 . 6 2m m 2
W A=1g9 30 0 ma2l WA=|9 3m 0 mao
15 5m+1 0 7 5 5m 0 7
1 m 1 9 1 m 1 9
) A= 2 3m—1 m+2 m+3 ) A= 2 3m—1 2 m+4
UA=14 s5m—-1 m+4 2m+7)]7 WA= 4 5m—-1 m+4 2m+7
2 2m 9 4 4 4m 4 8

1.8. Thuc hién cdic phép tinh AB, BA(néu dugc):

| 121\ . (10
Z)A:(?) 0 2>’B—(1 1)'
110
z'i)A:G . _31>;B:<2 0 0).
320
1 -2 3 2 2 2
m)A:(l —1 1) ;B:(l —1 —1)
1 -1 1 1 -1 1
1 -2 3 1 -1 1
z’v)A:(l 1 1) ,~B:<1 1 —1)
1 -1 1 1 -1 1

1.9. Ma tragn nao sau day khd nghich va tim ma tran nghich ddo (néu cé ).
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11 2 1 20
A:<2 2 4); B:<—3 0 o); C =
1 20 1 0 2
21 2 0 3 —6
D_<4 3 —1>; E_<—1 —4 4); F =
2 4 1 3 6 0
11 -2
G:<2 0 2),- H =
3 0 -3
1 10 1 2 11 -2
J=[-200); K=[-2 —2); L=[(2 3 1].
3 0 2 3 3 2 4 —1

1.10. Tim m dé cic ma tran sau khd nghich:

m+1 1 3 m—+1 1 3 m+1 m+2 0
z')A: 2 m+2 0 ,ii)A: m+3 m+3 3 ,z'ii)A: 2 m+ 2 0 .
2m 1 3 2m+2 m-+3 3 m —4 3 m—+ 2

d
N
=~ o
Hll\D
—_
N————
~
I
| T |
— —
— —
DO —_ Y SN
o | — O N oo
NS
coo | o |
olw T/ @y
N———— -

O O

1.11. Tinh ma tran nghich ddo ciua cic ma tran:

94=(30)( )
wa=(5 ) (
iii)Az(M 7)

CO

)
(i - )

1 2 3 1 1
) A=[4 5 6|31 2
7 8 9 0 2
v) A= 45 —2),
0 3 4
1 -1 1
vi) A=(-1 1 1.
1 1 -1
-1 1 1 1
. 1 -1 1 1
vii) A= L1 -1 1|
1 1 1 -1
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-1 2 2 1
1 -3 -1 1
wii) A= o ]
-3 5 1 -1
1.12. Tum m dé cdc ma tran sau A khd nghich, tinh ma tran ddo trong cdc truong
hop do.
3 1 m 2 =2 0
A:<2 3 ) B:<m 2 m_1>,
7T 7 2m+3 1 -3 m—-1
3 —1 -3 m—1 2 m
C= m 1 m+7 D = 0 m+1 3
m+3 0 2m+47 0 0 m —

2 1 m
E:(g ; 0),
1 0 0

2 1 m
F:<3 7 m)
1 m O

1.13. Cho hai ma tran A, B. Tim ma tran X thoa

2 3
2 1)
71
T 7))

-3 2
: 7>.
9 3

i) AX = B; 1) XA= DB, néu cé.
. 1 2 1
Z)A:(3 4);32(3
u')A—G i);B—G
z'zz')A:(},) g);B:(é
w)A:(_Zl _31>§B=
U)A:(_lg _25>§B:

12 3
UZ)A:(Z 5 6
35 12

m‘)A:G :;>;B:

)

BAI TAP TRAC NGHIEM
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. ) . (121 10
Cau 1. Tinh ma trin tongA—(3 0 2>+<1 1).

1 21 1 21
aas(i2) Bas(l? )
c. a=(L 30 D. Khong ton tai A

A7 \3 103 : g A
Cau 2. Cho ma tran A = <(1) i) Tinh B = A3.
_ (13
A. B=A. B. B_(O 1).
C. B= (8 g) D. Cac két qud trén déu sai.
10 01 .
Cau 3. Cho hai ma tran A = (0 0) va B = (0 2>. Khang dinh nao sau day la
0 3

diing?

A. AB = BA.

B. AB xzdc dinh nhung BA khong xdc dinh.

0 0
C. BA:<O O>.

0 0

0 0
b.an- () 9)

Cau 4. Cho hai ma tran A = <1 01

11
0 1 2) va B = (2 1). Khang dinh nao sau day

0 0
la dung?

A. AB va BA déu khong zdc dinh.

B. AB xzdc dinh nhung BA khong xdc dinh.

C. BA zac dinh nhung AB khong zdc dinh.

D. AB va BA deéu zdc dinh.

~ . . 11 N 1 11 2 . N .
Cau 5. Cho hat ma trgn A = <2 O) va B = (O 5 1). Khang dinh nao sau day
la ding?

A. AB = BA.

B. AB xzdc dinh nhung BA khong xac dinh.

1 11
o o1
D. Cdc khdang dinh trén déu sai.

Cau 6. Cho hat ma tran A = (? (1)) va B = G _31> Khang dinh nao sau day
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la ding?
A. AB = A. B. AB =B.
C. AB = BA. D. Cdc khdang dinh trén déu sai.
~ . . 1 0 N 01 2 . N o
Cau 7. Cho hai ma tran A = (2 0> va B = (O 2). Khang dinh nao sau day la
ding?
A. AB=BA.
B. AB xdc dinh nhung BA khong xac dinh.
2 0
)
0 0
b an= (3 9).
1 92 3 1 10 .
Cau 8. Cho hai ma tran A = ( 2 0 1) va B = (2 0 0). Khang dinh nao
N 3 20
sau day la ding?
14 7
A. AB= L
14 7 0
b= (11 9).
14 7 0
e an= (11 9)

D. BA zac dinh nhung AB khong xzdc dinh.
9 4 6 3 3 0 .
Cau 9. Cho hat ma tran A = ( 10 2) va B= 16 0 0]|. Khang dinh nao
N 9 6 0

sau day la ding?
A. AB:6<14 7).

1 0

14 7 0
B.ABzG(1 0 1).

14 7 0
cano(i 7 9)

D. BA zdac dinh nhung AB khong zdc dinh.

1 10
Cau 10. Cho hai ma tran A = G (2) 31) va B = (2 0 0). th”zng dinh nao
N 3 20

sau day la ding?

14 7
Aan- (1 7).
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0

0.
14 0
can- (17 Y)

D. BA zdc dinh nhung AB khong zdc dinh.

14

b an- (1

o~ o=

1 -2 3 2 =2 2
Cau 11. Cho ma tran A = (1 -1 1) :B = (1 -1 —1) . Tich BA la

1 -1 1 1 -1 1
3 =3 7 3 3 7
A. BA= (2 —2 4). B. BA= (1 -1 3).
2 =2 4 1 -1 3
2 —4 6 2 —4 6
C. BA= (—1 0 1). D. BA= <—1 0 —1).
1 -2 3 1 -2 3
1 -2 3 1 -1 1
Cau 12. Cho ma tran A = (1 -1 1) :B = (1 -1 —1) . Tich BA la:
1 -1 1 1 -1 1
0 0 6 0 0 ©
A. BA= (1 —1 3). B. BA= (1 -1 3).
0 0 3 0O 0 4
1 -2 3 1 -2 3
C. BA= (—1 0 1) . D. BA= (—1 0 1).
1 -2 3 1 -2 4
1 -2 3 1 -1 1
Cau 13. Cho ma tran A = (1 -1 1) :B = (1 -1 —1) . Tich BA la:
1 -1 1 1 -1 1
2 =2 6 2 =2 6
A. BA= (1 -1 3). B. BA = (1 -1 3).
0 0 3 0 0 4
1 -2 3 1 -2 3
C. BA= (—1 0 1). D. BA= (—1 0 1).
1 -2 3 1 -2 4

Cau 14. Cho A la ma tran vuong cap 100 ma phan té ¢ dong 4 la i. Tim phan ti
d dong 1 cot 3 cia ma tran A% .
A, 5000. B. 5050. C. 5051. D. 5052.

Cau 15. Cho A la ma tran vuong cap 2007 ma phan ti ¢ dong i la (—1)4%. Tim

phan ti & dong 2 cot 3 ciia ma tran A2
A 2008. B. 2014. C. 2018. D. —2008.

Cau 16. Cho A la ma tran vuong cap 2000, trong dé phan ti ¢ dong i cot j la
(=1)""7. Tim phan tit 6 dong 1 cot 2 clia ma tran A2
A. —2000. B. 2000. C. 1. D. 0.
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Cau 17. Cho A la ma tran vuong cap 10, trong dé phan ti& ¢ dong thit i la 2071,
Tim phan ti& ¢ dong 1 cot 4 clia ma tran A% .
A. 1023. B. 1025. C. 2047. D. 2049.

Cau 18. Cho A la ma tran vuong cap 200, trong dé phan ti ¢ dong thi i la i .

Tim phan ti ¢ dong 1 cot 4 ciia ma tran A2.
A. 20103. B. 20102. C. 20100. D. 20101.
. Thvm ma tran

1( o) c. (5 1) D ({ o)

cosa  sSinw

Cau 19. Cho ma tran A = A2009

0 2009
A (2009 0 ) ’

Cau 20. Cho ma tragn A =

1
0
0

. Tim ma tranA2008,

sinaw —cosa
(cpsa sma) B. (cpsa sin «v ) C. (—g:osa sma) D (1 O)'
sina  cos o sinaw — cos« sinav  cosa 01
010 ) )
Cau 21. Cho ma train A = [0 0 1]. Tim so nguyén duong n nho nhat thoa
0 0O
= O(ma tran khong)
A. 2. B. 3. C. 4. D. 5.
Cau 22. Cho ma tragn A = (1)

8) Tim ma tran(ly — A)Y.
1

1 15 0 ~15 1 1 0
A (15 1)' B. <15 1)' C. (1 —15)' D. (—15 1)'

Cau 23. Cho ma tran A = g) Tim ma tran A1,

A (b9 ( ) e (4 1) b, (5 %)

0 01
Cau 24. Cho ma tran A = (O 0 O). So6 nguyén duong n nhé nhat théa A" =
000

O (ma tran khong) la bao nhiéu?

A 2. B. 3. C. 4. D. 5.
0 011
Cau 25. Cho ma tragn A = 8 8 8 (1) . 86 nguyén duong n lén nhat théa
0000

A" #£ O(ma tran khong) la bao nhiéu?
A. 2. B. 1. C. 4. D. 5.
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Cau 26. Cho ma tran A = (é Tinh A5 .

)
) B (1 ). o (1 2) b (19)

Cau 27. Tinh ma tran nghich dao cia ma tran A = (0 1) (3 4 )

1 0 2 -1
(41 (411 111
AAT =13 2)' B. A (—3/11 2/11)
4 (-3/11 2/11 (411 2/11
CA7={41 111) DA™ =1{_311 4m)
~ , . ) , » o 1 -1 4 2
Cau 28. Tinh ma tran nghich ddao cua ma tran A = 0 1 1 4]
(2T 2T v (2T 3T
A AT =14 37) B AT =1 _1/14 9/14)
(2T oyt v (AT
C.A7 =114 3/14) DoA™ =1_14 —3/14)
Cau 29. Tinh ma tran nghich ddo ciua ma tran A = GZ _76) ( )
[ 2/13 3/13 L (1/13 6/13
A AT =413 713)- B. A~ 2/13 14/13
[ 113 3/13 L ( 1/13 —3/13
C.A™ = —2/13 7/13 ’ D. A7 ( 2/13 —7/13)"
~ . . . , , A 6 5 1 -1
Cau 30. Tinh ma tran nghich dao cia ma tran A= | +2 4 )
4 [—1/14 —3/14 1 1/14 3/14
A A= {7 a4 ) B- A== Z4r)
L [(1/14 —3/7 1 _ (114 =314
C.A" =11, sgnm ) D. A~ (1/7 4)7
~ )e A . ? ? A 1 ]_ 4 _3
Cau 31. Tinh ma tran nghich dao cua ma tran A = (0 1) (3 9 )
L (21T 117 (217 =117
A. A 317 7/17) B. AT = (—3/17 —717)
(217 117 (21T 2/17
C.A7 = (—3/17 7/17) DA™ =137 1417)

0 1/\3 2

A= (G o) B4 = (4 )

(217 117 (217 217
C.A™ = —?{/17 7?17)' D. A7 = (-3{/17 14//17)'

Cau 32. Tinh ma tran nghich ddo ciua ma tran A = (1 1) (4 _3).
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1 0
Cau 33. Tinh ma tran nghich ddo cia ma trgn A = (1 ) 2) (1 1).

010 01

(-1 2 4 (1 0
A’A_l—l' B'A_2_1'

C. A= _12 _11 : D. Khong c6 ma tran ddo.
~ . . . , » A 10 1
Cau 34. Tinh ma tran nghich dao cua ma tran A = 20 3]

-1 _ 1 3 -1 -1 _ 1 3 =20
aa=g (3 1) Boa— s (5 )
c.At =4 (s 110). D. Khéng c6 ma tran dio.

Cau 35. Tinh ma tran nghich dao cua ma tran A = G :% .

(2 -1 (2 -1
Ao (2 ) B (2 1)

C. Al= % _11 . D. Cadc két qua trén déu sai.

Cau 36. Tinh ma tran nghich ddo ciua ma tran A = (_32 _75 )

L (5T L (5 7
N B.at—(% 7).
C. A1l= :g g : D. Cdc két qud trén déu sai.

Cau 37. Cho hai ma tran A = (_21 _31) ; B = (g 8) Tim ma tran X thoa

4 6 4 6

Ao (L9 5= (4 0)
-4 6 A . ~

C. X= 9 _¢ D. Khong c6 ma tran X.

Cau 38. Cho hai ma trgn A = <_13 _25) ; B = ((1) g) Tim ma tran X thoa
AX=B.

-2 —10 2 —10
Ao (2 1) Bx- ().
-2 —-10 ~ p -
C X= . D. Khong co6 ma tran X.

1 6
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Cau 39. Cho hai ma tran A = < 23 ) : B = (1 3). Tim ma tran X thoa

I 10
XA=B.
NP 3). Bux_(2 ﬂ.

-1 -3 -2 3

C. X= :% g) D. Khong cé6 ma tran X.

A : - 1 -2 4 -8 N ~ ,
Cau 40. Cho hai ma tran A = (3 1 ) : = (5 —10)' Tim ma tran X thoa
AX=B.

2 —4 2 —4
ax-(% ) 5= (% )
2 4 -2 -4

cx-(2 1) b= (2 )

A : . 2 -4 4 -8 N . ,
Cau 41. Cho hat ma trgn A = <_1 9 ) ; B = (5 _10). Tim ma tran X thoa
XA=B.

1 2 1 2

ax-(1?) Bx-(3 2)

1 =2 -1 =2

cx-1 2) p.x- (7 2)

A : . 2 —-11 2 =2 N ~ ,
Cau 42. Cho hait ma trgn A = (_1 9 1) ; B = (2 _2>. Tivm ma tran X thoa
AX=B. ’

1 1 1 1 11
ax-(h L) pox-(t1 )

1 1 1 ~ ‘ -
C. X= (_1 q _1) . D. Khong c6 ma tran X.

Cau 43. Cho hat ma tran A = (1 _1> . B= <_01 % :7> Tim ma tran X thoa

3 -2
XA=B.
A.X=(2 . 1). B.X:(2 -l —1).

3 -2 -2 3 -2 2
2 -1 —1\"
C. X= (3 9 9 > . D. Khong c6 ma tran X.

Cau 44. Cho hai ma tran A = (il)) :%) ; B= <_1 : _= ). Tim ma tran X théa
AX=B.
2 -1 1 2 -1 -1
N 5 -1 )

2 -1 -1\"
C. X= (3 9 9 > . D. Khong c6 ma tran X.
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Cau 45. Cho hai ma tran A = (1 :;) . B = <_1 1 _3>. Tim ma tran X théa

3 0o 1 -7

XA=B.

2 -1 1 2 -1 -1
ax-(2 L) )
2 1 —1\"

C.X:(3 _9 2> . D. Khong c6 ma tran X.
0120

- . . . 2 2 70

Cau 46. Tinh dinh thic A = 734 1
0 4 40

A.A=—4. B. A =4. C. A=38 D . A=-8
7 3 4 1

~ . . , 01 2 0

Cau 47. Tinh dinh thic A = 2 9 7 0
0 4 40

A A=—-4. B. A =4. C.A=8 D. A=-8
01 20

~ . . . 7 3 41

Cau 48. Tinh dinh thic A = 1270
0 4 40

A A=—-4. B. A =4. C.A=8 D. A=-8
0 01 2

~ . . ., 71 3 4

Cau 49. Tinh dinh thic A = 10 2 7
0 0 4 4

A.A=—4. B. A=4 C. A=8s. D. A=-8
71 3 4

~ . . . 0 01 2

Cau 50. Tinh dinh thic A = 10 2 7
0 0 4 4

A A=—-4. B. A=4. C. A=8. D. A=-8.
2 m 4 ,

Cau 51. Tinh dinh thic A =13 0 0. Tim m dé A <0.
1 1 2

A m<2. B. m>2. C. m<1. D. m>1.
2 m 4 )

Cau 52. Tinh dinh thtc A=m 0 0. Tim m dée A =0.
1 1 m

A.m=2 m=0. B. m=-2, m=0.

C. m=-2,m=2. D. Céc két quad déu sai.
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2 0 -4
Cau 53. Tinh dinh thic A=10 m 0. Timm dé A =0.
1 1 m
A.m=2 m=0. B. m=-2,m=0.
C.m=-2m=2. D. Céc két quad déu sai.
1 1 3 ,
Cau 54. Tinh dinh thic A =11 2 m|. Tim m dé A > 0.
1 1 m
A. m<3. B. m>3. C. m<2. D. m>2.
1 1 3 ,
Cau 55. Tinh dinh thic A =11 2 m|. Tim m dée A > 0.
1 1 m
A, m>1. B. m<1. C. m>3. D. m<1.
1 1 m ,
Cau 56. Tinh dinh thic A =11 2 0|. Tim m dé A < 0.
1 1 2
A. m>2. B. m<2. C. m>4. D. m < 3.
10 m .
Cau 57. Tinh dinh thic A =12 1 2m —2|. Tim m dée A > 0.
1 0 2
A . m<?2. B. m>0. C. m>2. D. m<1.

Tim m dé A > 0.

1 2 1
Cau 58. Tinh dinh thic A =10 m 1|.
1 0 1
2

A, m<2. B.m> C. m<O. D. m tay y.
1 2 m

Cau 59. Tinh dinh thic A=12 5 m+1|. Tim m dé A > 0.
3 7 m—+2

A.m<1. B.m>1 C. m>0. D. m<o0.
2 m+2 4

Cau 60. Tinh dinh thic A =|m m 0. Timm dé A=0.
1 2 m

A.m=42 m=0. B. m=2 m=0.

C. m=-2,m=0. D. m=2 m=-2.

2 2m+2 4

Cau 61. Tinh dinh thtc A= m+1 2m+1 2
1 2 2m

. Timm dé A =0.

A.m=+1, m=0. B. , .
Cm=-1,m=0. D. m=1,m=-1.
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2 m 4 ,
Cau 62. Tinh dinh thic A = |m 0 0 |. T'mm de A=0.
3 m+1 44 m
A.m=2 m=0. B. m=-2,m=0.
C.m=-2m=2. D. m=+2 m=0.
242m 1 4 .
Cau 63. Tinh dinh thic A =| -3 -1 —m|. T'm m dé A > 0.
m+3 1 m
A.m=4 m=0. B. m=-4,m=0.
C. 0<m<A4. D. m<0vm>4.
24 2m -5 12 ,
Cau 64. Tinh dinh thic A=|m—-3 m+1 =3m|. Ti'm m dé A > 0.
m+3 —-m—1 3m
A m=4m=0. B.m=—-4m=0.
C. 0<m<4. D m<0vm>4.
242m 1 4 ,
Cau 65. Tinh dinh thtc A=|m+3 1 m|. Timm dée A > 0.
3 1 m
A m=4m=0. B.m=-4m=0.
C. 0<m<4. D.m<0vm>4.
m+95 5 3 .
Cau 66. Tinh dinh thitc A= m—1 m—1 0|. T'm m dé A = 0.
1 1 1
A m=1,m=0. B. m=0.
C. m=1. D. m=1, m=2.
m 0 2m m
Cau 67. Tinh dinh thic A=|1 ™" 7 01 Timm dé A >o.
m 0 0 O
A.m<0. B.m>0 C. m>1. D. m<1.
m 0 0 0
~ . . . 1 m—1 0 O N 2
Cau 68. Tinh dinh thic A = 1 1 m ol Tim m dé A > 0.
m  2m 0 1
A.m<1 B. m>1.
C. m<1 D. Céc két quad déu sai.
m 3 m .
Cau 69. Tinh dinh thitc A=|7 2 m+7. Timm dé A =0.
3 m 3
A m=0. B. m=3.
C. m=3,m=-3. D. m=3m=-3 m=0.
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m+38 7 6 )
Cau 70. Tinh dinh thtc A= \m+1 m  2m—1|. Tim m dée A = 0.
m—1 m—-—1 m-—1
A.m=0. B m=1.
C. m=0, m=1. D. Cdc két qia déu sai.
m —1 2 ,
Cau 71. Tinh dinh thic A =| 4 m  1|. Timm dé A =0.
m+4 m—1 5
A.-m=2. B m=-2.
C. m=2 m=-2. D. Khong co gia tri m nao.
m+ 8 7 6 ,
Cau 72. Tinh dinh thic A=\m+1 m 2m—1|. Tim m dé A <0.
m+1 m+1 m+1
A.m< 1. B.m>—-1.
C. m>1. D. Céc két qia deu sai.
m+8 7 6 7
Cau 73. Tinh dinh thic A=|m+1 m 2m—1|. Tim m dé A < 0.
m+1 m+1 m+1
A .m>-—1. B.m<-1.
C.m>1. D. Cac két qia déu sai .
m+8 7 6 .
Cau 74. Tinh dinh thic A = |m + 1 m  2m—1{. Tim m dé A <0.
m+1 m+1 m+1
A.m< —1. B.m>—1.
C.m>1. D. Cdc két qud deéu sai.
1 2 3 4 2 5 4 7
R o o 254 7| 123 4 .
Cau 75. Cho hai dinh thic: A1 = 36 8 4 Ay = 18 12 17/ Khang dinh
4 8 12 17 3 6 8 4
nao sau day ding?
A. A=Ay, B. Ay =—-Ay C. Ay =27 . D. Ay = —2A,.
1 2 3 4 2 4 6 16
. . o 254 7| 125 4 14 ;
Cau 76. Cho hai dinh thicc: Ay = |3 o o 15 Dy = |5 o o gl Khang
4 8 12 17 4 8 12 34
dinh nao sau day dung?
A. A=Ay, B. A=Ay C. Ay =2A . D. Ay =4A;.
1 2 -3 4 2 4 -6 8
~ s ooaA _Ja b —c df. _|2a 2 —2c¢ 2d 2
Cau 77. Cho hat dinh thic: A1 = 36 -8 4] Ay = 6 12 —16 8 . Khang
4 8 —12 17 4 8 =12 17
dinh nao sau day dung?
A.2A1 = Ay, B. Ay =8A;. C. Ay =4/ . D. Ay = 16A;.
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co Oy U N

1 2
Cau 78. Cho hai dinh thite: A, = |3 ]
4 8
dinh nao sau day dung?
A. 16A] = As. B. Ay =8A;.
1
Cau 79. Cho hai dinh thie: A = |3
4
dinh nao sau day ding?
A. A=Ay,
C. Ay =4A .
1
Cau 80. Cho hai dinh thite: A; = |3
4
dinh nao sau day ding?
A. Al = Ao B. Ay =2A .
1 1 2
~ , . . 2 3 4
Cau 81. Tinh dinh thic: A = 11 7
2 2 2
A.A=-5. B. A=5.
4 1 0
~ . . . 2 30
Cau 82. Tinh dinh thic: A = 00 7
0 0 2
A. A= -50. B. A =50.
0 2 1
~ . . . 01 3
Cau 83. Tinh dinh thic: A = 2 1 0
1 10
A.A=0. B. A =4.
0 0 1
~ . . . 0 0 3
Cau 84. Tinh dinh thic: A = 111
21 3
A.A=0. B. A =4.
1 11
_ o - 20 3
Cau 85. Tinh dinh thic: A = 11 9
2 4 4
A.A=0. B. A =8.

45
-3 4 2 4 -6 8
—c d|. 20 20 —2c 2d 2
g 4liB2=¢ 19 _jg g| Khang
12 17 8 16 —24 34
C. Ay =44, . D. Ay = 2A,.
3 4 2 4 6 8
4 7| 25 4 14 .
g —a) B2=|3 6 g _g| Khang
12 17 48 12 34
B. Ay = 2A,.
D. Cdc két qia trén déu sai.
3 12 3 6-2z
4yl 125 4 8-2 2
g i D273 6 g 16— 2| Khang
12 ¢ 48 12 24-—2t
C. Ay = —2A1. D. Ay = —4A.
C.A=-1 D.A=1
C. A=-10 D. A=10
C.A=-2 D.A=2
C.A=-2 D.A=2
C.A=-2 D.A=2

OO =N —_0 O —_ o = O

TN = DN

OO0 W= DN DN



CHUONG 1. MA TRAN- DINH THUC

Cau 86. Tinh dinh thic: A =

A . A=0. B. A

Cau 87. Tinh dinh thic: A =

LA =12 B. A

Cau 88. Tinh dinh thic: A =

A A=1.

Cau 89. Tinh dinh thic:

A. . A=0.
C. A =abc(a+b+c).

Cau 90. Tinh dinh thic:

A . A=0.
C. A= (z—4)(z—2)

Cau 91. Tinh dinh thic:

0.
= (z+3)(z—1)".

A A
C. A

Cau 92. Tinh dinh thic:

0.

A A
C. A= (22 -1)(2®+1).

Cau 93. Tinh dinh thic:

W= W

4
1 1
a b
_|_

[\]

—_ ==K
—_—_ K =
}_\&}_\}_\

_ ==K
s
HQHI—‘

O DN =~ BN

S /= ==

S = =

— R = =
DO = DN DN

—_ K = =

O = =

1
c

c c+a a+bd

HHH?—‘

SO N+~ O

ow

o=

ow

o=

46
A=1 D. A=4.
A=-24 D. A=24.
A=-2 D. A=2.
A = abc
A=(a+b)(b+c)c+a).

A= (z—4)(z+2)?

A= (z+4)(z—2)
A=(z—3)(z+1)°
A=(z—3)(z—-1)7
A=(z—-1)(z+1)?
A=(z+1*z—-1)>2
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A . A=0. B.A=(z—1)(z+1)°
C.A=(22-1)z. D. A= (z+1)%x—1)?

1 -1 —1
7 2 J— J—
Cau 94. Tim so nghiém phan biét r cia phuong trinh: (1) 331 11 11 =0
0 2 0 2
A r=1. B.r=2. C.r=3. D. r=4
1 22z -1 -1
Cau 95. Tim s6 nghiém phan biét r ciia phuong trinh: Zl,) f _11 _11 =0
0o 2 0 2
A r=1. B.r=2. C.r=3. D.r=4
1 22 -1 -1
7 2 — —
Cau 96. Tim so nghiém phadn biét r cua phuong trinh. é % xl 11 =0
o 0 0 2
A r=1. B.r=2. C. r=3. D.r=4
1 -1 -1
Cau 97. Tim s6 nghiém phan biét v ciia phuong trinh: (1) 31: % } =0
02 0 2
A r=1. B.r=2.
C.r= D. Phuong trinh vo nghiém.
r xz —1 —1
2
Cau 98. Gidi phuong trinh: % a:l } % =0
1 0 1 1
A z=0. B.z=12=-1.
Crx=0z=1x=-1. D. Phuong trinh co nghiém x tuy 1.
r z 1 x
. o N zr 1 1 1
Cau 99. Gidi phuong trinh v ox 0 1/=0
r x 1 3
A. z=0. B. x=1;0. C.z=0;1;3. D. z=0;1;2;3.
xr x 1 0
Cau 100. Gidi phuong trinh |5 2 1 L =0
' phuong 2 2 1 2|~
r xr 2 x
A. z=0:4. B. z=1;0;4. C.z=0;1;4. D.z2=0
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x 1 00
Cau 101. Gigi phuong trinh | = £ Y Y =g
: pruong 1 1 oz 2°
-1 -1 2 =z
A z=0. B. z=1;0;-1.
C.2=0;2;-2 D.z=1;2;,-1;,-2
x —1 2 2
Cau 102. Gidi phuong trinh |1 = 1 419
' pruong 0 0 x -2~
0 0 2 =z
A z=0. B.x=1;0;-1. C.x=0;2;,-2 D. V6 nghiém.
Cau 103. Ma tran nao sau day kha nghich ¢
1 1 2 1 20
A. A:<2 2 4). B.B:<—3 0 0).
1 2 0 1 0 2
1 1 -2 -2 1 2
C.C:<—2o 2>. D.D:<4 ; _1>.
3 0 =3 2 4 1
Cau 104. Ma tran nao sau day khd nghich ¢
0 3 —6 1 20
A.Az(—l —4 4). B.B:(—?)OO).
3 6 0 -1 1 0
1 1 =2 -2 1 2
C.C':(QO 2> D.D:<4 3—1).
3 0 =3 2 4 1
Cau 105. Ma tran nao sau day khd nghich ¢
1 1 2 1 10
A.A:<—2 -2 —4). B.B:(—Q 0 O).
1 2 0 3 0 2
1 1 2 -1 1 -2
C.O:<—20—2> D.D:<2 3 1).
3 0 3 2 4 -1
m+1 1 3 .
Cau 106. Cho ma tran A = ( 2 m+2 0). Tim m dé A kha nghich .
2m 1 3
A.m#1. B. m# 2. C.m#1;, m+# —2. D.m#-1.
m+1 1 3 ,
Cau 107. Cho ma tranA = (m +3 m+3 3). Tim m dé A kha nghich .
2m+2 m+3 3
A.m#£1. B. m# -2. C.m#1;, m+#-2. D. VGi moi m.
m+1l m+2 0 7
Cau 108. Cho ma tran A = ( 2 m+2 0 ) Tim m dée A kha nghich .
m—4 3 m+ 2
A.m#1. B. m# 2. C.m#1;, m+# —2. D. m # 4.
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3 1 m ,
Cau 109. Cho ma tranA = (2 3 1 ) Tim m dé A kha nghich .
7T 7T 2m+3
A.m#—1. B. m#1. C.m#1, m#-—1. D. m tuy v.
2 -2 0 ?
Cau 110. Cho ma tran A = (m -1 m-— 1). Tim m dé A khad nghich.
1 -3 m-—1
A.m#-1. B.m#1. C.m#1;, m+#—1. D. m tuy v.
3 -1 -3 ?
Cau 111. Cho ma tran A = ( m 1 m—|—7>. Tim m dé A khd nghich.
m+3 0 2m-+7
A.m# -3. B. m #3.
C. m#3; m# —3. D. Céc két qia trén déu sai.
3 -2 -3 7
Cau 112. Cho ma tran A = ( m 1 m-— 1) .Tim m dé A kha nghich.
m+6 —3 m-—7
A .m#-1. B.m#2. C. Khong c6 m. D. m tay y.
1 -2 -3 ,
Cau 113. Cho ma tranA = (m -1 m-— 4) .Tim m dée A khd nghich.
1 -3 =5
A.m#£-2. B. m#2. C.m#-2,m+#2. D. m tuy y.
2 -2 0 7
Cau 114. Cho ma tran A = (m -1 m-— 1>.sz m dé A kha nghich.
1 -3 m-—1
A.m+#—1. B.m#1. C.m#1;, m+#—1. D. m tuy v.
m—1 2 m .
Cau 115. Cho ma tran A = ( 0 m+ 1 3 >.Tim m dée A kha nghich.
0 0 m—1
A.m#£-1. B.m#1. C.m#1, m#—1. D.m#0.
1 2 3 4 5
24 6 8 11
Cau 116. Tinh hang r(A) cia ma tran A = 56 9 19 14
4 8 12 16 20
A r(A)=1. B. r(A4) C.r(A) = D.r(A) =4
1 3 5 7 9
24 6 9 10
Cau 117. Tinh hang r(A) cia ma tran A = 55 7 9 11
4 6 8 10 12
A.r(A)=1. B. r(A) C.r(A)= D. r(4) =4
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1 2 3 4 5
5 10 15 20 35
Cau 118. Tinh hang r(A) cia ma tran A = 3 7 9 12 14
4 8 13 16 20
A. r(A)=1. B. r(4) C. r(4) =3.
1 1 -1 1 3
Cau 119. Tinh hang r(A) ciia ma tran A = =2 1 -1 -3
g 12 o 1 2 3
4 0 2 4 7
A r(A)=1. B. r(4) C.r(A)=3
1 3 2 5
. 2 —1 3 2
Cau 120. Tinh hang r(A) cia ma trgn A = 5 5 o4 1
1 17 4 21
A . r(A)=1. B. r(A) C.r(4) =3
1 3 4 8
2 -1 1 2
Cau 121. Tinh hang r(A) cia ma trgn A= 3 2 5 10
3 -5 =2 —4
1 17 18 36
A r(A)=1. B. r(A4) C. r(A) =3.
1 2 3 4
R 2 4 9 6
Cau 122. Tinh hang r(A) cia ma tran A = 1 2 5 3
1 2 6 3
A r(A)=1. B. r(4) C.r(A)=3
11 2 4 3
Cau 123. Tinh hang r(A) cia ma trgn A = 214 8 5
g “l4 2 8 16 10
5 2 10 20 12
A. r(A)=1. B. r(4) C.r(A) =3.
2 3 3 1 5
~ 4 4 6 2 10
Cau 124. Tinh hang r(A) cia ma tran A = S 6 12 4 20
10 8 15 5 26
A r(A)=1. B. r(A) C. r(A) =3.
4 1 3 4 5
Cau 125. Tinh hang r(A) cia ma tran A = 1 5 -21 4
g 15 4 1 5 9
2 =5 7 2 =3
A. r(A)=1. B. r(4) C.r(A) =3.

50
r(A) =4
r(A) =4
r(A) = 4
r(A) =4
r(A) =4
r(A) = 4
r(A) =4
r(A) =4
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2 -1 1 -2 1
Cau 126. Tinh hang r(A) cia ma tran A = 3102 -1
g =17 -1 2 -2 1
13 1 2 2 -1
A. r(A)=1. B. r(4) C.r(4) =3 D.r(A) =14
2 -1 1 -2 1
Cau 127. Tinh hang r(A) ctia ma trgn A = 3102~
9 “l9 -2 3 -4 2
15 0 3 0 2
A r(A)=1. B. r(4) C.r(A)=3 D.r(A) =14
1 2 -1 1 2
Cau 128. Tinh hang r(A) cia ma trgn A = Z g _11 (2) _22
7 15 -9 &8 18
A.r(A)=1. B. r(A) C.r(4)=3 D. r(4) =4
1 -1 1 2 2
Cau 129. Tinh hang r(A) cia ma tran A = 2 104 -2
g “l4 -1 2 8 2
7 -9 8 14 18
A r(A)=1. B. r(A) C.r(A)=3 D.r(A) =4
3 -1 1 -2 1
Cau 130. Tinh hang r(A) cia ma tran A = 3 1.0 2 -1
g 9 -1 2 -2 1
5 1 2 2 -1
A . r(A)=1. B. r(4) C.r(A)=3. D. r(A) =4.
1 m 1 2
. P X o oo 2 3m-1 2 m+4
Cau 131. Tim m dé ma tran sau day co hang bang 3: A = 4 5m—1 ma4d om+T
2 2m 2 4
A.m#0. B.m#1. C.m=#0;, m#1; . D. m tuy v.
1 m
~ 2 ~ ~ , > i . 2 3m—1 m+4
Cau 132. Tim m dé ma tran sau day co hang bang 3: A = 1 5m—1 m + 4 om—T
2 2m m—+4
A.m=0. B.m=1. C.m=0m=1. D. Khong ton tai.
3 m 0 1
~ 2 ~ ~ , > 3 o 6 2m m 2
Cau 133. Tim m dé ma tran sau day coé hang bang 2: A = 9 3m 0 m4+2
15 5m+1 0 7

A.m=0. B.m=1. C.m=0m=1. D. Khong ton tai.
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3 m 0 1
Cau 134. Tim m dé ma tran sau day cé hang bing 2: A = S ?)2 Tg mi— 9
15 5m 0 7
A.m=0. B.m=1. C.m=0m=1. D. Khong ton tai
1 3 2 3
~ 2 - o 5 2 5 4 5)
Cau 135. Tim m dé ma tran sau day co hang bang 2: A = 38 6 m49
2 5 4 m+6
A.m=0. B.m=2. C. m=3. D.m=-1
11 3 3
) , X o . 328 8
Cau 136. Tim m dé ma tran sau day cé hang bang 2: A = 328 m+9
21 5 m+6
A m=-1 B. m=0.
C.m=1 D. Cdc két qia trén déu sai.
1 -2 -3 4
Cau 137. Tim m dé ma tran sau day cé hang bing 2: A = 3 :g :;1 g
5 =7 =9 m
A.m=11. B.m=-11. D.m=-9
1 =2 3 4
2 =3 4 5
Cau 138. Tim m dé ma tran sau day ¢ hang biang 3: A = 3 .5 7 m
5 =7 9 m
A . m=9m=11. B. m=09. C.m=11. D. mtuyy
1 2 3 4
2 3 4 5
Cau 139. Tim m dé ma tran sau day cé hang bing 2: A = 35 7 m
5 7 9 m
A.m B. m=
C.m=11 D. Cac ket qua trén déu sai.
1 2 3 4
Cau 140. Tim m dé ma tran sau day cé hang bing 2: A = g g 141 m—g 15
35 7 104+m
A .m=4. B.m=1. D. m=5.
1 2 3 4
2 3 4 5
Cau 141. Tim m dé ma tran sau day ¢ hang biang 2: A = 35 7T m
5 7 9 11

A . m=1.

B. m=3. D. m=09.



Chuong 2

HE PHUONG TRINH DAI SO
TUYEN TINH

1 Khai niém
1.1 Hé phuong trinh dai s6 tuyén tinh:

Dinh nghia 2.1.

a21x1 + a92x9 + ... + aonTy
Am1T1 + Amax2 + ... + GmnTn

a11r1 + a12x2 + ... + aipnTy by
by (2.1)
b

Trong do: a;j,b;,i =1,m,j =1,n la cic hé $0; xi,i = 1,n la cdc an so.
He (2.1) duge viét dudi dang ma tran

AX = B (2.2)
Trong do:
all e Aln I bl
A= i X=|x2|,B=
m1l - Amn T b,

(2.1) duogc viét dudi dang hé so:

a1l ai12 ... Qin b1
A =
Aml Am2 ... Gmnl| bm
dugc goi la ma tran md rong cua heé.
Dinh nghia 2.2. Nghiém cia hé (2.1) la mot bo gom n s6 thuc (ay,as, ..., o) a0
cho khi thé x; = a; vao hé phuong trinh, ta duoc cic ding thic ding.

53
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Thi du 2.1. Xét heé:
1+ 209 —4dx3+Try =4
{ 3r1 —5r9 +6x3 —8rgy =8
4r1 — 3x9 — 223+ 614 =11

Hé dugc viét lai dudi dang ma tran:
X1

1 2 —4 7 4
3 -5 6 -8 f — (11
4 -3 -2 6 3 8
Ta co vy = 3,29 = 1,23 = 2,24 = 1 hay vector x = (3,1,2,4) la nghiém cua hé.

1.2 Diéu kién c6 nghiém ctia hé phuong trinh

Cho hé phuong trinh cé dang AX = B. Xét ma tran md rong A’. Ta co:

Dinh ly 2.1. (Kronecker-Capelli) Dé hé (2.1) c6 nghiém, diéu kién can va di la
rank(A|B) = rank(A) (2.3)

Chu thich 13. i) Néu r(A) =r(A) =k <n, hé ¢ vo s6 nghiém vdi n — k bdc
tu do.

i) Néu r(A') > r(A), hé vo nghiem.

2 Cac phuong phap giai hé phuong trinh dai sé tuyén
tinh
2.1 Phuong phap Cramer
Xét he (2.1), trong dé m=n. Ta co:
{ a11x1 + a12x2 + ... + a1ty

=b
ao1x1 + a29x9 + ... + aonxy, = by
ani®1 + apaxo + ... + apntn =05o

Goi:
ail A1n b1 AT all ... bl ... Qln
A=det(A)=1]: - [ Ar=|: . A= :
aml "' Qmn b -+ ann anl ... bn ... anpn
Ta co :
Dinh 1y 2.2. (Cramer) Néu A # 0, thi hé c6 nghiém duy nhat xdac dinh bdi:
Aq Ao A]‘ Ap
x1 K7x2_K7' 7xj_K7 y I K
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Cha thich 14. i) Néu A =0 va ton tai A; # 0 thi hé vo nghiém.
i) Néu A =0, tat cd Aj =0 thi hé c6 v6 s6 nghiém hodc vo nghiém.

Thi du 2.2. Gidi hé AX = B

1 -2 1 T 2
Trong do A = (2 1 —4) X = <x2> :B = <—1>
3 —4 1 T3 0

1 -2 1 2 -2 1
Ta c6: A=1{2 1 —4]=2+40;Az;=|-1 1 —4|=—-28
3 -4 1 0 —4 1
1 2 1 1 -2 2
Azg=1[2 —1 —4|=-26;Az5=1[2 1 —1|=—-20.
3.0 1 3 -4 0

Vay nghiém cia hé:

A —28
=3 =5 = ey = Tt = 57 = 13wy = 50 = =5 = 10

Thi du 2.5. Dinh m dé hé cé nghiém duy nhat mz + (m + 2)y ~ m 1
(m+2r—y =

2.2 St dung ma tran nghich dao

Dinh 1y 2.3. Xét hé (2.1), trong truong hop m = n, néu A khd nghich, nghiem
duy nhat cia hé duge xdc dinh bdi:

X=A'B (2.4)
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Thi du 2.6. Gidi hé phuong trinh sau:
r1 + 222 + 3x3 =1
1 + 3z2 + 6x3 =3
214+ 6x9 + 1323 =5

Viét hé dudi dang ma train AX = B, ta dugc:

1 2 3 1 1
1 3 6 2| =13
2 6 13 3 )

Ma tran A ¢6 ma tran nghich dao:

3 =8 3
Al=|-1 7 =3].
0 -2 1

Do vay hé c6 nghiém duy nhat:

3 -8 3 1 —6
X:AlB:<—1 7 —3) (3):(5)
0 -2 1 5 -1

56

Chu thich 15. Hai phuong phdp trén chi si dung duoc khi (2.1) ¢6 ma tran hé so
A la ma tran vuong (s6 phuong trinh bang s6 an). Mat khdc, khi hé cé s6 an kha
lon thi viéc tinh todn nhiéu khé khan. Dé khdc phuc han ché trén, ta sé si dung

phuong phdp Gauss.

2.3 Phuong phap Gauss

i) Ta st dung cdc phép bién doi so cap trén dong dé dua ma tran A va A’ vé

dang bac thang.

i) St dung dinh lyj Kronecker- Capelli kiém tra hé (2.1) c¢6 nghiém duy nhat, vo

nghiém hay vo so nghiém.

i1i) Néu cé nghiém duy nhat, ta gidi ngugc tu dudi len nghia la tinh o, x, 1, ..

Thi du 2.7. Gidi hé phuong trinh sau:

T+ xo — 23
2201 + x2 + T3
—x1 + 279 + 323
1 + 3z + 4x3

TTwWw N

Ta c6 ma tran md rong:

T
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1 1 -2 |1 do — dg — 2dy 1 1 -2 11
2 1 1 2 dy > dz+di [ 0 -1 5 |0
12 3 |3 - 0 3 1 |4
1 3 4 |5 da = da = du 0 2 6 |4
1 1 -2 11 1 1 -2 11
dz—dz+3do O —1 5 0 dys—ds—d3 0 —1 5 0 . / /
i’ | 0 0 16 |4 "1 o 16 |4 | = 1B)
0 0 16 | 4 0 0 0 0
Lap hé mai:
1+ 1290 — 223 =1 fEl:%
—x9 + 513 =0 & T = %
Vay nghiem heé la (z1,22,23) = (§,2,1).
Thi du 2.8. Gidi hé phuong trinh sau:
1+ 229 + 13 — 324 =1
2x1 +3x9g —4r3+2x4 =5
T1 4+ xo — dx3 + Sxy =4

Lap ma trgn md rong:

L2 1 =311y /12 1 =31
1 2 —4 2|5 22224 [ -1 —6 8|3
11 =5 5 [4) d2ds-d \g 1 —6 8§ |3
g (121 =31
S0 -1 -6 8 3] = (4B

0 0 0 010
Ta c6 1 (A|B) =r(A|B) =2=r(A4") nhé hon s6 an, nén hé cé vo so nghiém.
Xét dinh thic con cap hai :

— 140

1 2
0 -1

Khi do, x1,x9 la an chinh, x3, x4 la an tu do.
Lap hé maoi
v1 =118 —13a+7

r1+2x9 =23+ 314+1 o) 22 =—66+88—3
—x9 = 6x3 —8x4+ 3 x3 =pf€eR
X4 =a€cR

Chn thich 16. C6 nhiéu cich chon an chinh. Tuy nhién, ta nén chon sao cho
viéc tim ching tu hé mdi la dé nhat.
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r—3y+4z =1
Thi du 2.9. Gidi hé sau { 20 —6y+8z =2
o — 1by + 21z =5

3 Heé tuyén tinh thuan nhéat
3.1 Khai niém

Xét hé
AX =B (2.5)

khi B =0, hé dudgc goi la thuan nhat.
Khi do, ta c6 r (A|B) =1 (A|0) =r(A), nén hé phuong trinh luon co nghiém.

Thi du 2.10. Gidi hé

201 —2x9 +2x3 =0

{ r1+ 290 —23 =0
3x1+x9—3x3 =0

Ta co :
L1ty /L1 =10y /1 1 —10
(AB)=(2 -2 1]0)2=2==(0 -4 30)=222(0 -2 010
3 1 =3|0) dB>d=3d \g —2 0 |0 0 -4 310

desded 1 1 —-110
dszds—d o g _9 0 |0
0O 0 3 10

Ta c6 r (A|B) =r(A) =3, nén hé di cho cé nghiém duy nhat (x1,29,23) = (0,0,0)

Chi thich 17. Nghiém (0,...,0) dugc goi la nghiém tam thuong.

Dinh ly 2.4. Hé thuan nhdt ¢ s6 phuong trinh i@t hon sé an luon c¢é nghiém
khong tam thuong.

Thi du 2.11. Gidi hé sau:
{ 2x1 + 4x9 — DSxrg + 314 =0

3x1 + 6x9 — Txs + 4xy4 =0
521 4+ 1029 — 11lxg + 624 =0
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Ta c6 ma trdn md rong:

29 4 -5 3 2 4 -5 3 294 -5 3
<3 6 —7 4) Aa=2ds=5da, (0 0 1 —1) s—ds—3da, (0 0 1 —1).
5 10 —11 6/ d—2de=3d \g o 3 -3 00 0 O

Ta c6 r(A)=r(A)=2<4, nén hé cé vo s6 nghiém. An tu do o, 4.
Chory=acRas=0ceR=>23=0,21=a—-0.

Cha thich 18. Truong hop hé cé vo s6 nghiém, thi cong thic biéu dién nghiém
chinh qua nghiém tu do, dugc goi la nghiém téng quat.

Thi du 2.12. Tim nghiém tong qudt cia hé
r+y—2z+3t =0

{2x—3y—|—4z—t =0
3r —2y+22+2t =0

3.2 Heé nghiém co ban

Trong nghiém téng quat, khi cho an tu do cdc gia try dac biét tao thanh ma tran
don vi cung cap vdi s6 an tu do, ta duoc cic nghiem dac biét duoc goi la nghiem
co ban cta hé thuan nhat.

Thi du 2.13. Tim nghiém co ban ciua hé:

1oy + 229 + 323 — 224 + 4x5 =0
2x1 + 4x9 + 8x3 + x4 + x5 =0
3x1 + 629 + 1323 + 4y + 1425 =0

Ta c6 ma trgn md rong:
1 2 3 -2 4 B 1 2 3 -2 4 B 1 2 3 -2 4

<24 8 1 9)%(002 5 1)%(002 5 1).
36 13 4 14) dsods=3d \o 0 4 10 2 000 0 O

Ta thay r (A) =7 (A)) =2 < 5, nén hé c¢6 vo 56 nghiem. Cdc an tu do o, x4, T5.

Cho z9 = 1,24 = 0,25 = 0, thé ngugc trd lai, ta dugc x3 = 0,z1 = —2. Nhu vdy, mot

nghiém co ban: u; = (—2,1,0,0,0).

Tuong tu, ta cé hai nghiém co ban: up = (12,0,—3,1,0) ;us = (—3,0,—3,0,1).

, T+ 2y — 2z =2
Thi du 2.14. Dinh m dé hé sau cé nghiém { 20 +4y—5z =5
=7
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Thi du 2.15. Dinh m dé hé sau vo nghiém :

r + my —+ z m
r + 2y + 2z 1
20 + m+2y + (mM?+2)z =m?+m
) r+2y+(7T—m)z =4
Thi du 2.16. Dinh m dé hé sau c6 vo so nghiém{2x+4y—5,z =1
3r + 6y +mz =3

4 Baitap

2.1. Bien luan theo m cac hé phu’dng trinh tuyén tinh sau:

2) m—1)x+ (m —1y_1b) Dx+(m+1)y=20
a;+my—() r+my=0
¢) 2(m+ 1)z +(m+10)y=m d) rsina + ycosa = m; ) mx + 2y = 1;
mx—l— (m+2)y =2m. rcosa —ysina = 2m. (m+1)x+ 3y = 1.

f) —3rx+5y—2=3
—dxr — 4y + 8z = -2
r+y+z2=0 20 +2y — 2 =3 r+2y—22=0
g w+2y—mz=1 h){ Z){

20+ 3y + 22 = 1.

{ rT+2y—22=2

{ 20 +2y —4z=m

{ 20 +5y —22=17 20 +4y —Hz=1
6z + 6y — 3z = 2m + 1. 3z + 6y +mz = 1.

3r+Ty—2=>5

20 +4y+mz =7.

2.2. Bién luan theo m cdc hé phuong trinh tuyén tinh sau:
dr+3y+2="7 3r —y+22=3 20 +3y —z=1
a){ 20 +4y —22=m+7 b){ 2r+y—2z=m c){ do + Ty +2z2 =2
x+2y—z=4. x—2y+4z =4, 8r 4+ 12y + (m + 6)z = 5.
20 +3y —z=1 20 +3y—z=1
d){ dr + Ty + 22 =2 e){
8r+ 12y + (m+6)z =4

dr+(m+5)y+(m—3)z=m+1
8z + (m+11)y + (m —5)z = m + 4.
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rt+my+z=m rT+my+z=m
f) r+2y+2z2=1 q) r+2y+2z2=1
22 4+ (m + 2)y + (m? 4+ 2)z = m? + m. 20+ (m+2)y+3z=m+2.

r+my+z=m r+2y+(7T—m)z=2 mr+y+z=1
h) r+2y+22=1 i 20 +4y — 5z =1 k) r+my+z=m
20+ (m+2)y+z=m+2. S5z + 10y + (m — 5)z = 4. T +y+mz=m?

2.3. Tim nghiém cia cdc hé phuong trinh tuyén tinh sau:

r+4y+52z=1

2z + 3y — 2z = b; 3T —y + 2z = 3;
a){ —9. = ’b){ Co.—7 ¢ 2+Ty—1lz=2
2x + by 22 =1. 2 +y 2z =1. 3r+ 11y —62=0

rT+y—z2=2 de+3y+2=7 3r —y+2z2=3
d){2:}c—|—y—3z:1 e) {2x+4y—2227f) {2x+y—22=0
3r+2y —4dxr =3 r+4+2y—z=4 r—2y+4z =4

20 +3y—z2z=1

g){ dr + Ty + 22 =2

8z + 12y + 2z = 5.

2.4. Tim m dé hai hé phuong trinh sau cé nghiém chung:
) 20 +3y —22=5; . |3r—y+2z=3;
20+ 5y —22=T. 2 +y—mz="T.
) r+y—2z=1; v T —2y+52 =§;
mx + 2y + 2z =3. 20 +y —mz =m.
c) r+y+z=1; vi 3r —2y+5z=28;
r+y-+mz=m. 20+ 1y + 2z =m.

2.5. Cho hé phuong trinh

ar+by=c
br 4+ cy =a
cr +ay =D.

Chitng minh rdang hé phuong trinh cé nghiém thi a® + b* + ¢ = 3abc.
2.6. Cho hé phuong trinh

1+ 3r9+ 923 — x4 =5

2x1 + 9529 + 1923 — 3x4 =1
3x1 + 10x9 + 2523 — x4 = 15
— 21+ a0 —8x3+ 214 = —1

i) Gidi hé phuong trinh bang phuong phdp Cramer.
i) Gidi hé phuong trinh bang cong thiic X = A~ 1b.

iii) Gidi hé phuong trinh bang phuong phdp Gauss.
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w) Gidi hé phuong trinh bang phuong phdp Gauss Jordan.

BAI TAP TRAC NGHIEM

(m—1z+(m-1y=1

e my = 0 v0 nghiém khi va

Cau 142. Hé phuong trinh tuyén tinh {
chi kha:
A . m=1. B.m=0m=1. C. m=+l1. D.m=-1.

(m+1)z+(m+1)y=0

c6 vo s0 nghiém
r+my =20

Cau 143. Hé phuong trinh tuyén tinh {
khi va chi khi:
A.m=0. B.m=1. C. m=-1. D.m=+1.

2m+1)z+(m+10)y= m

ma + (m +2) y co duy nhat

Cau 144. Hé phuong trinh tuyén tinh {

2m

mot nghiém khi va chi khi:
A .m=2. B. m#2. C.m=-2. D.m# -2.

Cau 145. Hé phuong trinh tuyén tinh {xsma Tycose= c6 duy nhat mot

rcosa —ysina = 2m

nghiém khi va chi khi:

A . m=0a tuy v. B. m # 0;a tuy 1.

C.m=-2;«a tuy v. D.m & o tuy v.

~ . S P mr+2y=1 - .
Cau 146. Hé phuong trinh tuyen tinh {(m+ Do+ 3y =1 c6 nghiém khi va chi
khi:

A.m#2. B. meR. C. m#0. D.m#-1.

mr+(m+2)y= m+1

Cau 147. Heé phuong trinh tuyén tinh { c6 nghiém duy

(m+2)z—y= 0
nhat khi va chi khi:
A.m#1. B.m+#-1 & m+# —4.
C.m#—1. D m#-1 & m#-2

(m+lz4+y= m+2

c6 vo so6 nghiém
r+(m+1)y = 0 i

Cau 148. Heé phuong trinh tuyén tinh {
khi va chi khi:
A.m=0. B.m=1. C.m=-1. D.m=-2.

(m—1z+(m—-1)y=1

vt my =0 v0 nghiém khi

Cau 149. Heé phuong trinh tuyén tinh {

va chi khi:
A m=1. B.m=1m=0. C. m=+l1. D.m#1.
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Z 2 pum

Cau 150. Hé phuong trinh tuyen tinh { (m + f;i i Bz _ 1 co nghiém khi va chi
khi:

A. m#£2. B. meR. C. m#£0. D.m#—1.
Cau 151. Heé phuong trinh tuyén tinh {Zﬁ ;Z i v0 nghiém khi va chi khi:

A. m#+1. B.m=1. C.m=-1. D. m=0.

) +(6m—9)y= 2m%+3m+2 4
Cau 152. Hé phuong trinh tuyeén tinh { ma + (6m N )y " TZ 1 c6 nghiém
r+my= m

duy nhat khi va chi khi:

A. m#3. B. m # +3. C. m=3. D. m=43.

p 2 1 2 = 3

Cau 153. Hé phuong trinh tuyéen tinh {( mt 1)z :L'Jr—i—mn)@z B : v0 nghiém
khi va chi khi:

A m=1. B.m=2. C. m=0. D.m=-1.

, m+1lxz+(6m—4)y= 2m+14
Cau 154. Hé phuong trinh tuyén tinh { ( ) ( )y 9 co nghiém
r+(m+1)y= m*°+4

duy nhat khi va chi khi:

A, m#1. B. m # +5. C.m#1 & m#H5. D. meR tuy v.

I — 2
Cau 155. Hé phuong trinh tuyén tinh me =y = 2mT+mtl co nghiém
(m—2)z+y= m

khi va chi khi:

A, m#£+£1. B.m#1. C.m#-1. D. m tuy v.

dr—y= m+1

0z +3y = 6m—3° Khang dinh nao

Cau 156. Xét hé phuong trinh tuyén tinh {

sau day la ding?
A. He trén vo nghiém, Ym € R.
B. Hé trén co nghiém, Vm € R.
C. He trén c6 vo so nghiém, Vm € R .
D. Cdc khang dinh trén déu sai.

mr+y= 1

Cau 157. Cho hé phuong trinh tuyén tinh { . Khang dinh nao sau

r+my= m
day la dung?

A. Hé c6 nghiém duy nhat khi va chi khim #1 .

B. Hé vo nghiém khi m = —1 .

C. Hé co nghiém khi va chi khi m # +1.

D. Heé trén co nghiém vdr moi m.
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r+y= 1

. Khang dinh nao sau
rt+my= m

Cau 158. Cho hé phuong trinh tuyén tinh {

day la ding?
A. Heé trén c6 duy nhat nghiém vdi moi m.
B. Hé trén c6 vo so6 nghiém vdi moi m.
C. Heé trén co nghiém vdr moi m.
D. Heé trén vo nghiém khi va chi khi m = 1.

) 8m —16)y = 2m? + 3m + 2
Cau 159. Hé phuong trinh tuyen tinh {mx + (8m )y e ﬂ; * co duy
T+ my = m°” +1
nhat nghiém khi va chi khi:
A. m#3. B. m # +3. C.m#4. D.m#+4.

mz+3y = 2m%+3m+2

Cau 160. Hé phuong trinh tuyén tinh { c6 duy nhat

3z +my = m?+1

nghiém khi va chi kha:

A.m#3. B. m # £3. C. m +# 4. D. m # +4.

Cau 161. Tum nghim cia hé phuong trink tuyén tinh | 2> T3V~ 22= 5
u . Tim nghiém cua hé phuong trinh tuyen tin %+ 5y — 2= 7

Alz=1-3a+28, y=a, 2=0; o, €R.

B arx=1l4+a,y=1z=aack.

Cr=1l-a, y=—-a, z=a;, acR.

D.z=2 y=1 2=1.

r—y+2z= 3
Cau 162. Tvm nghiém cia hé phuong trinh tuyén tmh{2 by—2= 7
Alz=1-a/3-28/3 ,y=a, 2=0; o,f €R.
B x=14+a, y=0, 2=a; a€R
Cr=1l-a, y=—-a, z=a;, acR.

r+ 4y + 52 =1
Cau 163. Tim nghiém ciia hé phuong trinh tuyén tinh { 204+ Ty — 11z =2
3r+ 11y —62z =0
A.z=1,y=0, 2=0.
B.x=-3 y=1, 2=0.
C.z2=14+7, y=—-2la, z=a.
D. Hé vo nghiém .
r+y—z= 2

Cau 164. Tim nghiém cia hé phuong trinh tuyén tinh 20 +y—3z2= 1
3r+2y—4z= 3

r=1 y=2 z2=1.

r=142a, y=1—a, z=a; a€R.

r=—-142a, y=—a+3, z=a; acR.

cx=—-1, y=142a, 2=0; a e R.

Sawp



CHUONG 2. HE PHUONG TRINH DAI SO TUYEN TINH

Cau 165. Tivm nghiém cia hé phuong trinh tuyén tinh {

A z=3+a-28,y=a, 2=0; o, R.
B.x2=3-2a, y=0, z=0a; a€R.
Cr=1+4+a y=—-a, z2=—a; acR.
D.z2=8-5a, y=5—-3a, z=a; ac€R.

Cau 166. Tium nghiém cia hé phuong trinh tuyén tinh

y=—a/2,z=a,a€R.
+ay=1—-a,z=-24+a,ae R .
lLy=12z=-2.

He trén vo nghiém .

SRS
8 8

T—Yy—2z=

Q
&)

u 167. Gidi hé phuong trinh tuyén tinh { 2x — 2y — 22

or — dY — Hz =

A.z=34+a+p8,y=a,z2=0;a,0 R .
B. z=3+20,y=a,z=a;a0a€ R .
C. z=3,y=0,2=0.
D. He trén vo nghiém.
Cau 168. Tivm nghiém cia hé phuong trinh tuyén tinh
A z=1y=22=-2.
B.z=1y=12=1.
C.r=2y=22=1.
D. Hé vo nghiém.
20+ 3y + 3z =
Cau 169. Gidi hé phuong trinh tuyén tinh x—2y+z
3r+y+4z =
A z=-3a+p)/2, y=a, 2=0; a,p €R.
B.x=3, y=0, z=-2.
C.z2=349%, y=a, 2=-2—-Ta; acR.
D. Cac két qia tren deéu sai.
r+ 3y — 4z
Cau 170. Gidi hé phuong trinh tuyén tinh { x —2y+ 2
T+ 2y — 3z
A z=1y=1, 2=0.
Bx=1—-a y=14+a, z=a; a€R.
Cr=l4+a, y=1+a, z=a; acR.
D. Céc két qua tréen déu sai.

rT—y+2z=
—x+2y+z=

T+2y+z=
20 + 6y + 32 =
T+ 0oy +3z =

I
o

3r + 06y + 22z =
dr 4+ 9y + 4z =
T+3y+z=

3
2

1
2
0

11
17
5
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r+3y+2z2= 0

Cau 171. Tim nghiém ciua hé phuong trinh tuyén tinh {% Cyt3i= 0

r+2y—22= 0
Cau 172. Gidi hé phuong trinh tuyén tinh { 2x +5y —5z= 1
3r+Ty—Tz= 1

A.xz=2-20,y=2,2=1+a acR.
B.z=-2 y=1+4+a, z=0a;, a€eR.
Cr=-2-a, y=1+4+a, z=a;, acR.
D.zx=-2y=22=1.
r—y+2z= 0
Cau 173. Tum nghiém cia hé phuong trinh tuyén tinh { 2v —2y+5z= 1

3r —2y+62= 2

Ax=-1y=1, z=1.
B.z=-2 y=0, z=1.
C.z2=0y=2, 2=1.
D. Cdc két quad trén sa.
oxr + 12y — 12z =
Cau 174. Gidi hé phuong trinh tuyén tinh 22 + 5y — 5z =
x4+ Ty —Tz=
A z=-2-20 y=a, z=1+a aeR.
B.z=-2 y=14+a, z=a; acR.
Cr=-2+4+a,y=1+a, z=a; acR.
D .z=-2y=1,2=0.
r—y+2z= -1
Cau 175. Tim nghiém ciia hé phuong trinh tuyén tinh { 2x — 2y + 5z = —2
3r —2y+ 6z = —2
A z=0y=0, z=-1/2.
B.x=2 y=1, z=1.
C.z=0,y=1, 2=0.
D. Cac két qud trén sai.
r—y+2z=1
Cau 176. Tim nghiém hé phuong trinh tuyén tinh { 3z — 2y —z= 0

de —3y+z2= 2
x=14+a—-28, y=a, z2=0, a,f €R.
.r=-2-9a, y=-3+Ta, z=qa; a€R.
.x=-2, y=-3, 2z=0.
. Hé trén vo nghiém.

SaQw»
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r+y+2=0
Cau 177. Gidi hé phuong trinh tuyén tinh { 2x+3y+z=1
3r+4dy+3z2=1
—1l,y=1,2=0.
—04—5, =a,z=F;a,0 €R .
—1—-20,y=1+4+a,z=a;a € R.
—1—« y—l z=a;a € R.

.UQ.WP

r—y—2z=0
Cau 178. Gidi hé phuong trinh tuyén tinh Ty +4dz=2
20 =2y — 5z =10
Az=a+28,y=a,2=p;a,5 € R.
B.z=1y=1-2a,2=a;a € R.
Cr=1l-ay=1-3a,z=a,acR.
D.z=1,y=1,2=0.

rT—y—z=
Cau 179. Gidi hé phuong trinh tuyén tinh { 2z +y— 22 =0
5 +y — oz =3

A.z=34+a+p, y=a, 2=0; a,B €R.
r=1+4+a, y=-2, z=a; acR.
r=1 y=-2, 2=0.

. Heé trén vo nghiém.

S Qw;

r—3y+4z=1
Cau 180. Gidi hé phuong trinh tuyén tinh 20 — by + 2z =2
br — 13y + 62 =5
A x=1+17a, y=Ta, z=a; a€R.
B.x=1-170, y=7a, z=0a; a € R.
C.z=1,y=0, 2=0.
D. Heé trén vo nghiém .
r—3y+4z=1
Cau 181. Gidi hé phuong trinh tuyén tinh { 2x —5y+ 2z =2
or — 13y +72=5
A z=1,y=0 2=0.
B.z=1+17a, y=7a, z=a; a€R.
C.or=1-17a, y=Ta, z=a; a€R.
D. Heé trén vo nghiém .
r—3y+4z=1
Cau 182. Gidi hé phuong trinh tuyén tinh 20 — 6y + 82 =2
5z — 15y + 212 =5
A z=1+17a, y=Ta, z=a; acR.
B.x=1-170, y=7a, z=0a; a € R.
C.z=14+3a, y=a, z=0.
D. Cdc két qud trén deu sai .
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r—3y+4z=1
Cau 183. Gidi hé phuong trinh tuyén tinh 27 — 6y + 8z = 2
or — 1dy + 202 =5
A z=1+17Ta, y=Ta, z=a; acR.
B.z=1-17a, y="Ta, z=a; a€R.
C.z=1,y=0, 2=0.
D. Cdc két qud trén déu sai.
r—3y+4z=1
Cau 184. Gidi hé phuong trinh tuyén tinh { 2z — 5y + 2 = 2
or — 13y 4+ 62 = =5
A. Hé vo nghiém .
B.x=14+17a,y=Ta,z=a;a € R.
C.r=1-1Ta,y=T7Ta,z=a;a € R .
D. 2=1,y=0,2=0.
r—3y+4z =1
Cau 185. Gidi hé phuong trinh tuyén tinh { 2x — 6y +8z =
or — 1by + 20z =5
A z=1+170,y=Ta,z=a;a € R.
B.z=1-170,y =70,z = a;a € R.
C.z=1y=0,2=0.
D. Cdc két qud trén déu sai .

r+y—2=0
Cau 186. Gidi hé phuong trinh tuyén tinh { 2z +4y — 2z =4
20+ 3y + 22 =2
A z=a/2,y=0a/2,z=a;a € R.
B.x2=0,y=0,2=0.
Cr=a-2,y=2z=a;a€R.
D. Cdc két qud trén déu sai .
r+y—2=0
Cau 187. Gidi hé phuong trinh tuyén tinh { 3z +y—4z = —1
20+ 3y —2z=2
A z=a/2,y=0a/2, z=a;a € R.
B.x=3,y=2,2=5.
Cr=a-2,y=2,z=a;aeR.
D. Cdc két qud trén déu sai.

3x+4y —3z =2
Cau 188. Gidi hé phuong trinh tuyén tinh { dr+Ty—4z =6
204+ 3y — 22 =2
A z=a/2,y=0a/2,2=-2/3;a € R.
B.x=0,y=-1,2=-2.
Cr=a-2,y=2,z=a;acR.
D. Cdc két qud trén deu sai .
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TH+yYy—z2=2
Cau 189. Gidi hé phuong trinh tuyén tinh { 2x +y—4z =3
3r +y—82=6
A z=-5y=52=-2
B.z=14+20,y=1—-a,z=a;a € R.
C.r=242a,y=3—a,z=a;a € R.
D.z=-1y=1+2a,2=0;a € R.
r+3y—Tz= 7
Cau 190. Gidi hé phuong trinh tuyén tinh { *+2y—42z= 3
—y+4dz= -3
A z=-Ty=72=1.
B.x=1-20,y=2—a,z=a;a €R.
C.r=242a,y=3—a,z=a;a € R.
D.x=7y=-72=-1aeR.
rT+y—z= 2
Cau 191. Gidi hé phuong trinh tuyén tinh y—3z= 1
y—4z= 3
A z=5y=-52=-2
B rx=142a,y=1—a,z=a;a € R.
C.r=24+2a,y=3—a,z=a;a € R.
D.z=-1y=1+2a,2=0;a € R.
20+ 2y —4z= m
Cau 192. Dinh m dé he phuong trinh cé vé so6 nghiém: —3r+5b5y—z2= 3
—4r —4y+82 = -2
A.m=-2. B.m=-1. C.m=2. D m=1.
2042y — 2z =

Cau 193. Tim m dé hé phuong trinh tuyén tinh sau c6 nghiém { 2x + 5y — 2z =

6xr+6y —3z= 2m+1

A.m=2. B. m=4. C. m=6. D.m=
T+ 2y —2z=
Cau 194. Dinh m dé hé phuong trinh c¢é nghiem: { 2x 44y — 5z =
3x + 6y +mz =
A - m=7. B.m=-7. C. m=6. D.m=-6.
r+y+z= 0

Cau 195. Dinh m dé hé phuong trinh c¢é nghiém duy nhat : { = +2y—mz= 1

20 +3y+22= 1

A.m#1. B. m#-1. C.m#2. D m=-1.
T+ 2y — 2z =2
Cau 196. Dinh m dé hé phuong trinh c¢é nghiém duy nhat : { 3x +7y —2 =5
20 +4y +mz =7

A.m#T. B.m#-7. C.m# —4. D. m=4.
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T+ 2y — 2z =2
Cau 197. Dinh m dé hé phuong trinh c¢é nghiem: { 2z +4y — 52 =5
3z + 6y —mz =7

A m=7. B.m=-7. C. m=6. D.m=-6.
dr+3y+ 2z = 7
Cau 198. Hé phuong trinh tuyén tinh { 2z +4y —2z = m+7 vo nghiem khi va
r+2y—z= 4
chi kha:
A .m=1. B.m>1. C.m#1. D.m#-1.

3r—y+2z2= 3
Cau 199. Hé phuong trinh tuyén tinh { 2z +vy —22z= m c6 nghiém khi va chi
r—2y+4z= 4

kha:
A.m=-T. B.m=-2. C. m=—4. D.m=-1.
20 +3y — 2 =1
Cau 200. Dinh m dé hé phuong trinh c¢é nghiem: { 4x + Ty + 2z =2
8r+ 12y + (m+6)z =b
A. m=-10. B. m =10. C. m # —10. D. m# +£10 .
20 +3y—z2= 1
Cau 201. Dinh m dé hé phuong trinh c¢é vo so nghiém: dr+Ty+2z2= 2
8r+ 12y + (m+6)z= 4
A. m=-10. B. m =10.
C. m # 10. D. m la mot so thic tuy 1.
20 + 3y — 2 = 1

Cau 202. Dinh m dé hé phuong trinh sav cé nghiém: { 4x+(m+5y+(m—3)z= m+1
8+ (m+1l)y+ (m—5)z= m+4
A.m#0. B.m#1.

C. Khong co gia tri m nao . D. m la mot so thuc tuy 1.
20+ 3y — 2z = 1

Cau 203. Dinh m dé hé phuong trinh sav cé nghiém: { 4x + (m +5)y+(m —3)z = m+1
8r+ 12y +(m—4)z= m+4

A.m#£0. B.m#1.
C.m#0 & m#1. D. m la mot s6 thuc tuy 1 .
20 + 3y — 2 =1
Cau 204. Dinh m dé hé phuong trinh sau cé nghiém: { 4z + (m +5)y + (m —3)z =m + 2
8z 4+ 12y + (m —4)z =m+4
A.m#£0. B.m#1.

C.m#0 & m#1. D. m la mot s6 thuc tuy 1.
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20+ 3y — 2 =1
Cau 205. Dinh m dé hé phuong trinh sau cé nghiém: { 4z + (m +5)y + (m — 3)z =m + 2
8r + 12y + (m —4)z =m + 4
A.m#£0. B.m#1.
C.m#0 & m#1. D. m la mot so thuc tuy .
T+my+z =2
Cau 206. Dinh m dé hé phuong trinh sau vo nghiém: { = + 2y + 2z =1
2+ (m+2)y+3z =m
A. m=3. B. m #3.
C.mtuy vy . D. Khong co gia tri m nao.
T+my+z =2
Cau 207. Dinh m dé hé phuong trinh sau vo nghiem: { = + 2y + 2z =1
20+ (m+2)y+4z =m
A.m=2. B.m#2.
C. m tuy y. D. Khong c6 gia tri m nao.
r+my+z =m
Cau 208. Dinh m dé hé phuong trinh sau vo nghiem: { =+ 2y + 2z =1
2r + (m+ 2y + (m* +2)z =2m
A - m=-1vm=2. B.m=-1.
C. m=1. D. m=2vm=+l1.
rT+my+z =m
Cau 209. Dinh m dé hé phuong trinh sau vo nghiem: { v+ 2y +2z =1
2t + (m+ 2y + (m>+2)z =m?+m
A, m=-1. B. m=2.
C. m==+l1. D m=2vm=-1.
r+my—+z =m
Cau 210. Dinh m dé hé phuong trinh sau vo nghiem: { x + 2y + 2z =1
204+ (m+2)y+32z =m+2
A.m=3. B. m #3.
C.mtuy vy . D. Khong co gia tri m nao.
r+my+z =m
Cau 211. Dinh m dé hé phuong trinh sau vo nghiem: { x + 2y + 2z =1
2+ (m+2)y+2z =m+2
A.m=3. B. m #3.
C. m tuy y. D. Khong cé gia tri m nao.

) ) x4+ 2y+(7T—m)z
Cau 212. Dinh m dé hé phuong trinh co vo so nghiém: { 2x + 4y — 5z
5z 4+ 10y + (m — 5)z
A.m=-1. B.m=-1. C.m=2. D.

I
B = O

0.

m
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20+ 4y +2(7T—m)z =4
Cau 213. Dinh m dé hé phuong trinh c6 vo s6 nghiém: { 2x +4y — 5z =1
S5z + 10y + (m —5)z =4

A.m=5. B.m=7. C.m=1. D. m=0.
r+2y+(7T—m)z =2
Cau 214. Dinh m dé hé phuong trinh cé vé so6 nghiém: { 2x + 4y — 5z =1
3r + 6y +mz =3

A.-m=T. B.m=-7. C.m=1. D. m=0.

. ) r + 2y — (b—m)z
Cau 215. Dinh m dé hé phuong trinh co nghiém duy nhat : < 2z + 4y
v + 4y

A.m#5. B. m # —5. C. m #6. D. m#0.

I
~ — DN

r+2y+(m—>5)z =2
Cau 216. Dinh m dé hé phuong trinh ¢é nghiém duy nhat : { 2 —y =1
(b—m)zr+y+(m—5)z =6
A.m#2. B. m #4.
C. m#5. D.m#2Am#5.



Chuong 3

KHONG GIAN VECTOR

1 Khai niém
1.1 Khoéng gian vector

Dinh nghia 3.1. Khong gian vector Vtren R (KGVT V) la cdp (V,R) duoc trang
by hai phép toan

VxV =V X RxV —V

(y) —aty ™ (Ay) =Ny
théa 8 tinh chat sau:

I.x+y=y+ux;

2. (x4+y)+z=a+(y+2);

3. Ton tai duy nhat vector § €V :x+0 =0+ x = x;
4. A(—x)eVi(—a)+rz=2+(—2)=06;

5. (MA2)z = A (Aex);

6. Nx+y) = r+ \y;

7. (M + X))z = Mz + \az;

8. lx=u.

1.2 Su doéc lap tuyén tinh, phu thudc tuyén tinh
Dinh nghia 3.2. Trong KGVT V , cho n vector u;, (i =1,...,n).

n
i) > Nui, Ai € R duge goi la mot to hop tuyén tinh clia n vector u;.
i=1
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n
ii) He {uy, us,..., up} dugc goi la doc lap tuyén tinh (DLTT) néu c6 Y \u; =
i=1
Othi N = 0.Vi =T, 7.

iii) He {u1,us,...,un} khong la doc lap tuyén tinh thi dugc goi la phu thudc tuyén
tinh (PTTT).

Thi du 3.1. a) Trong R?, hé gom 2 vector: {u; = (1;1),uz = (2;3)} la doc lap
tuyén tinh.

b) Trong R", hé gom n vector : {u; = (0;...; a;...; 0); i=1,....m; a#0} (thanh
phan thit i cia w; la o) la DLTT.

c) Trong R?, hée gom & wvector: {u; = (1;3;2),uz = (2;0;1) ,ug = (0;6;5)} la phu
thuoc tuyén tinh.

1.3 Co sd cua khong gian vector

Dinh nghia 3.3. Co sd va so chiéu ciia khong gian vector

i) Trong KGVTV, hé A= {u1, us,..., up} dugc goi la mot co sé cia V néu hé A
doc lap tuyén tinh va moi vector cia V déu bieu dién tuyén tinh qua A.

ii) Néu KGVT V ¢6 mot co s gom n vector thy V- duge goi la KGVT c6 n chiéu.
Ky hieu la dimV = n. Khi do, trong KGVT V', moi hé cé nhiéu hon n vector
déu phu thuoc tuyén tinh.

Thi du 3.2. Trong R?,  hée A={u;=(1;1), ug = (2;3)} la mot co sd.

Chi thich 19. Trong khong gian vector c¢é vo s6 co s6, so lugng vector trong moi

co s6 khong thay doi va bing so chiéu cia khong gian vector.

Chu thich 20. Trong s6 cdc co sd ciia R™, ¢6 mot co sd dic biét lap nén mot ma
tran don vi . Ta goi dé la co sd chinh tdc, ky hiéu E,.
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1.4 Toa do ctia vector theo mét co sé. Ma tran chuyén co sé

Trong KGVT V , cho co sd F = {uj,ug,...,un}.

Véi bat kyw €'V, ton tai A1, A2, ..., \p € R sa0 cho u = Ajui + Agua + ... + A\pun.
Bay gio, gid st rang u = oquy + aous + ... + oy,

= AUl + Aqug + ... + Ay, = aqul + aoug + ..+ apty,.

= ()\1 —Oq)ul—l—(/\g—()zg)U2+...+(/\n—an)un:9
:>)\1—Oz1:)\2—&2:...:)\n—0zn:0

= )\1 =, )\2 =Q2,..., )\n = Op.

Nhu vay, vdi bat ky w € V , déu ton tai duy nhat M\, \a, ..., \, € R sao cho:

U= AMui + Aaug + ... + A\pup.
Ta goi A\, Aa, ..., \n la cdc toa do cia u theo co sd F . Ky hiéu la:
A1
wp=| 2
An
[C]hfl thich 21. Néu E, la co sd chinh tdc cia R™ thi ta sé ky hiéu [x] thay cho
TIE,

Thi du 3.3. Trong R? | chou = (3; —5) va mot co sé B = {uy = (2; —1) ,us = (1;1)}
. Hay tim [u]p.

Dat [ulp = ( Z ) & u = a.u + b.ug

. B _ . 2a +b =3
< (3;-5)=a(2;-1)+b(1;1) & Cadbh ——5

ooz, = (5.

Thi du 3.4. Tmng R2 , cho 2 co sd: By = {u; = (1;0) ,us = (0; —1)},
By — {vl (2:-1) (1:1)}

Biét [z]p, = ( ) Hay tim [x]p,
T [z)p (;) r=uv+2v2=(2;-1)+2.(1;1) = (41)
a
( b ) &S x=au + b.aus
s =ao+o-ne{ 1= s = (),
Thi du 3.5. Trong R3 cho vector v = (1,2,3). Tim [u].

a
Dat [u] = ( b ) & u = a.ep + b.eg + c.e3

C
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< (1;2;3) =a(1;0;0) +b(0;1;0) + ¢ (0;0; 1)
a=1 1
@{b:Q é[u]:<z>.
c=3 3
€1

Cha thich 22. Trong R". Néu x = (z1, 29, ...,2y) thi [z] = | 2

Tn

1.5 Ma tran chuyén co sé

Trong KGVT V , cho 2 co sd: B = {uy,ua,...,un}, B ={v1,ve,....;0,}.
Ma tran ( [vilg [v2lg - [valg ) dudc goi la ma tran chuyén co sd ti B sang B'.
Ky/ hzéu PB—>B’

Ppup =([nlp [l - [vnlp ). (3.1)

Thi du 3.6. Trong R? cho hai co s

B={u = (1;0),u2 = (0;-1)},B" = {v1 = (2, -1) ,u2 = (1;1)} .
Hay tim ma tran chuyén t co sé B sang B'.

Ta co : Pgp = ( [vilg [v2]p ).

Dit [v1] 5 = ( . ) S vy = aup + buy
@(2;—1)2@(1;0)4—6(0;—1)@{ Y2 S fulp = ( f)

Dat [UQ]B: <§)<:>U2:CU1+du2

o (1:1) :c(1;0)+d(0;—1)<:>{ AR P ( L )

" 2 1
VQ?JPB—>B/=(1 _1)-

Dinh ly 3.1. Cho By, B, Bs la 8 co sd cua khong gian vector V. Khi do:
Z) Pp,_.p =1, (i=1,23);
ZZ) PBl—>Bz = (PB2—>31)7 )

Cong thic doi toa do

[z]p = Pp—plz]p (3.2)
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Thi du 3.7. Trong R? cho hai co sd:
B ={u; = (1;0),uz = 0; =1}, B ={v1 =(2;-1),us = (1;1)}.
Tim ma tran chuyén co sd tw B sang B'.

Ta c6: Ppsp = Ppsp.Pesp = (Pesp)  Poop

Pen =l )= (5 Y

s -3 (30) (3 5)

P =l )= (2 ]

_p (1 0 2 1Y) (2 1
B=B"=\ 0 —1 -1 1)~ \1 =1 )"

Thi du 3.8. Trong R3 , cho 2 co sd va cho biét

1 -1 2
,PBZ*>B1 = 0 1 3 y [’U]Bl =
0 0 =2

Tim toa do ciua vector v theo co so Bs.

1 -1 2 1 5
[U]BQZPB2—>B1-[U]B1: (O 1 3 > (2) = < 11 >
0 0 =2 3 —6

1.6 Hang ctia mot hé vector
Trong R™ cho m vector u; = (a1, ..., ain),i = 1,m.

Ta got
A = (aij)

mxn

la ma tran dong ciua m vector u;.

Dinh nghia 3.4. Hang cia A duogc got la hang ciia hé vector, ky hiéu rank(uy, ug, ..., up,)

Dinh 1y 3.2. Trong R", h¢ W = {uy,uz,...,un} , A la ma tran vector dong cia
hé. Khi do:

i) Wdoc lap tuyén tinh < r(A) =m (hang cia A bing s6 phan ti cia hé).
i) Wphu thuoc tuyén tinh < r(A) < m.

Dinh 1y 3.3. Trong R, hé  {u1,uz,...,un} la co séd < r(A)=n.
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Thi du 3.9. Trong R3, zét su DLTT hay PTTT ciia hé sau:
fur = (=1 2 0), ug = (1; 5 3), uz = (2; 3; 4)}

{ur =(m; 1; 1), ug=(1; m; 1), ug=(1; L; m)}

Thi du 3.11. Trong R*, diéu kién ciia tham s6 m dé hé sau
(L2 L4, (23m7), (58 2m+1519), (47 m+2; 15)}

phu thuoc tuyén tinh la:

2 Khong gian vector con
2.1 Khai niém
Cho khong gian vector R™.

Tap hop M Cc R™, M # 0 cung la mot khong gian vector, M dugc goi la khong gian
vector con ciua R"

Thi du 3.12. Trong R3. Xét M = {y = (y1,v2,0)/y1,y2 € R}.
Ta c6: M C R3.

y=(1,1,0) € M. M cing la mot khong gian vector.

Nén M la khong gian vector con ciia R?
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2.2 Diéu kién dé mot tap con 1a mot khong gian vector con

Dinh ly 3.4. Tap M # (0, M € R"™ la khong gian vector con khi va chi khi hat
dieu kién sau duge théa man:

i)Ve,ye M =z+yeM
ii) Vie Mia e R=>az e M

Thi du 3.13. Trong R3. Xét M = {y = (y1,v2,1)/y1,y2 € R}.
M khong la khong gian vetor con ciia R3.

Chu thich 23. Trong thuc hanh, dé kiém tra M la mot khong gian vector con |
ta chi can kiém tra M 40 vd z+ oy € M,\Vz,y e M,a € R

2.3 Khoéng gian vetor con sinh béi hé phuong trinh tuyén tinh
thuan nhéat

Xét khong gian vector R™ va hé phuong trinh tuyén tinh thuan nhat :

AX =0 (3.3)

Trong do A = (aij)mxn; X = (j)mx1;0 = (0)mx1-
Khi dé, nghiém ciia hé dugc viét dudi dang = = (a1, as, ..., o), hién nhién x € R™.
Goi M = {z/Ax = 0}
Khi do M dugc goi la khong gian vector sinh bdi hé AX =0

Cha thich 24. Nguoi ta da chitng minh dugc rang khong gian con sinh bdi hé
phuong trinh tuyén tinh thuan nhat cé6 mot co sé la hé nghiém co ban va so chiu
bang vdi s6 an tu do.

Thi du 3.14. Tim co s6 va so chiéu cia khong gian con sinh bdi hé phuong trinh

thuan nhat:
1+ 2094+ 2x3 —x4+3x5 =0
r1 + 229 4+ 3x3 + x4 + T5 =0
3r1 4+ 6x9 +8xr3+ 14+ 525 =0

Ta c6 ma tran mao réng
12 2 -1 3 Do
123 1 1) 2220,

368 1 5 [

OO

22 -1 3\ . /122 -1 3

01 2 —2|&Bz28=® g1 2 —2|.

02 4 —4 000 0 0
a

T day ta co rank(A’) = rank(A) = 2, do vdy d1mW-3 mot co so cua W:
By = {v) = (21 000) 2= (5,0,-2,1,0);03 = (—7,0,2,0,1)}

Thi du 3.15. Tim hé thuan nhdt cé tap nghiem W sinh bdi hé:
{ul,UQ,U3} = {( 2 O 3) (1 1 —1 4) (1 O -2 5)}

Goiv = (z,y,z1t),v € W néu va chi néu v la mot to hop tuyén tinh cia {uy, ug, us}.
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L 3
Tiic, AN;,i = 1,3 sao cho: v=">_ Ny, tw day, ta thu dugc hé co ma tran md rong :
i=1

1 1 1 |z 1 1 1 T 1 11 T
—2 =1 0 |y | de—=det+2d; [0 1 2 |2z +y dz—ds—da. |0 1 2 2x 4y
0 -1 —-2|z di—ds—3d; 0 -1 -2 Z da—dy—do 0 0 0|2z2+y+=
3 4 5|t 0 1 2 |-3x+t 00 O0|-dx—y+t
Ti day, dé hé co nghiém, ching ta phdi co :
20 +y+=z =0
5T +y —t =0

Day chinh la hé thuan nhat can tim.

2.4 Khong gian vector sinh bdi hé vector cho truéc
Xét khong gian vector R™ va hé m vector V= {v1,ve, ..., v, € R™}.
Goi W la tap hop tat cd cdc to hop tuyén tinh clia m vector trén.
W = {x = \No1 + Ave + .. + Ao /A € R0 = L_m} .
Khi do, W duogc goi la khong gian vector sinh boi ho cdac vector V.

Thi du 3.16. Tim co sé va s6 chiéu ctia khong gian vetor sinh ra bdi hé vector
sau:
V={v =(1,2,0,1,1);v2 = (1,3,2,1,4); v3 = (0,1,2,0,3)}.

Ta c6 ma tragn vector dong:

12011dd 12011ddd12011
Ay =13 2 1 4} &2=d (1 2 ¢ 3) B2b=® g 1 2 0 3
01 20 3 01203 00 00O
Vay rank(A) = 2, nén khong gian sinh bdi hé trén cé s6 chiéu bang hai, mot co s&

{v1,v2}

3 Khong gian Euclide

Dinh nghia 3.5. Cho KGVTV tréen R . Mot quy ludt cho tuong ing cap (x,y) € V
vdi mot so thuc duy nhat, kij hiéu la (z,y), théa man:

i) (x,2) >0, (v,2) =0z =0,
ii) <x7y Y, )
ii1) (\z,y) = A(x Y);
w) (x+y,2) = (z,2) + (y, 2)

dugc got la tich vo hudng trén V.
Khi do, V' dugc goi la khong gian Euclide.
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Thi du 3.17. Trén V =R" | ta dinh nghia:
(z,9) = v1y1 + T2y2 + ... + TnYn

Trong do: x = (z1,...,%n), Yy = (Y1, ..., yn) € R". Khi do (z,y) la tich vo hudng trén
Rn

3.1 Do dai cua vector

Cho V' la khong gian Euclide. So thuc /(u,u) duge goi la do dai cia u . Ky hiéu
la |Jull .

Nhu vay ||ul| = +/{u,u).

Vector u dugc goi la vector don vi néu ||lu = 1.

Thi du 3.18. TrenR" , vdiu = (u1, uz, ...wn) , thi |[ul] = /T u) = Ju? + 3+ .+ ud.

3.2 C0 sé truc chuan

Dinh nghia 3.6. Trong khong gian FEuclide V' , hai vector u,v duogc got la truc
giao néu {u,v) = 0.

Dinh nghia 3.7. Co sd F = {u1,uz,...,u,} CV dugc goi la co so truc giao cia V
néu (ui,Uj> = 0, Vi 75 j

Dinh nghia 3.8. Co sd F = {uy,us,...,up} CV dugc goi la co sd truc chudn cta
V néu: F truc giao va |ul| =1,¥i =T,n

Thi du 3.19. Trén R? | ta cé:
He {(2;-1),(=3;—=6)} la co sd truc giao.
He {(\%, —\%) , (—%; —\%)} la co sd truc chuan.
Qud trinh truc chudan héa Gram - Schmidt
Trong khong gian Fuclide V , cho trudc mot co sd F = {uy,ug,...,un}. Quad trinh
xdy dung mot co sd truc chuan tit co sé V duoc tién hanh qua 2 budc sau:

i) Dt vy = uy;
Uu2,v1 .
/02 - u2 - <||'U1||2> vl?
<U37U1> <U3,U2>
V3 = U3 — vy — V9!
3T T P T el

—1
_ <unvvj> .
Un = tn = ), S

Khi do {vi,ve,...,u5} la co sd truc giao.
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_Un

w) Dat wy = po Tl W = Toe
Khi do, hé {wi,ws,...,wy} la co sd truc chuan.

w2 =

Thi du 3.20. Hay truc chuan héa co s6 F = {uy = (1;1;1) ,ug = (1;0; —1) ,uz = (0;1; —1)} .
Ta co:
vi=u =1L = |uf=12+12+12 =3;

vy = Ug — <|1|L2’T|12>v =(1;0;—1) — —<(1;O;71§’(1;1;1)> (1;1;1) = (1;0; —1)

= ||luo|* = 2.

<|’1|L317‘)|1> (lﬂrs,ﬁ? Vs

1—
= (0;1; 1) — ¢
= (0;1;-1) — 3(L;0;-1) = (=3;1;-2) .
= Jlus||* = 3
Suy ra {v1 = (1;1;1),v2 = (1;0;=1) ,v3 = (—5: 1, —5) }
Chuan héa:

V3 = U3 —

(0 ,1,—1% ,(1;1;1)) (1; 1; 1)
1

_ v 1 (9.1. _(1.1.1
wi= g = 55 (60 = (G5 5 )
_ w2 _ 1 1.0 1Y— (L1 .n 1 \.
we = i = 5 (601 = (50 —5)
v N3 dq. 1y _(_1.2. 1
ws = i = V5 (Cai ks 2)—( VAR ﬁ)
Vay {wi,we,ws} la co sd truc chuan

Cha thich 25. Trong khong gian Euclide V , cho co sd tric chudn F = {uy, ug, ..., upn } .
Véi moiu eV, ton tai A, \a, ..., \n € R sao cho:

u = Mui + Aus + ... + \un, (3.4)

= <u,u1) = <)\1u1 + Xug + ... + )\nun,u1>

= (u,u1) = A1 (up,ur) + A2 (ug, ui) + ... + Ay (up,uq)

= (u,u1) = A1.

Tuong tu, ta co: (u,uz) = Ao, ..., (u,up) = A\. Khi do (3.4) trd thanh:

w = (u,u1) up + (u,ug) ug + ... + (U, up) up,

Twu dé dan dén:

Thi du 3.21. Hay truc chuan héa co s6 F = {uy = (1;—1;0) ,ug = (0;1; —1) ,uz = (1;1; =1)}.
Tim toa do ciua vector u = (1,2,3) theo co sd F.

Ta co:

v =u1 = (1;-1;0) = [Jor]|* =

vp = uy — {200y = (0514 —1) —ULL0) (1, —1;0)




CHUONG 3. KHONG GIAN VECTOR

2
= (0;1;-1) 4+ 3 (1;=1;0) = (3; 3;:—1) = [l " = 5.

(uz,v1) (u3,v2)

U8B T UL T TP 2 )
(1515 1) — (00010 (g ) - HOBEDE5D) (11 )
= (1;21; —11) - % (%7 %; ~1) = (%’ %; %)

= ||U§|| =3

Chuan hoa:

U1 . 1 - 1 . 1

wn =y = 5 (15-150) = (J5—550)

_112_\/51_1_ . 11 9
r= - 08 (=)
__ Vs __ 1.1.1\ 1.1 .1
ws =2 = V3 (558 = (i dp ).
(u,wy) —1/V?2
= [ulw = ( (u, wo) ) — | —3/v5
<U,w3> 2\/§

Thi du 3.22. Cho hé ba vector W = {u; = (1,0,—1);us = (0,2, —1);u3 =

i) kiém tra W la mot co sd ciia R3;
tim [wlw vdi w = (3,1,2);
ii) truc chuan hé W. Tim toa do cia w theo co sd via truc chudn.

1 0 -1
Ta c6 ma tran dong cia hé vector : Ay = ( 0o 2 -1 )

1 -1 0
detAW—1%0:>rankA =3, do vay ho doc lap tuyen

(1 2><¥3 )

it) Ho truc chuan.
Toa do [wly = (V2, 22, 10)T

N W

wino

) .

Y

COIl\.'J
W=

4 Bai tap

3.1. Xdc dinh diéu kién dé vecto x la mot to hop tuyén tinh cia u, v, w:

i) z=(1,m,1); u=(1,1,0),v = (2,1,1) ,w = (3,2, 1).
i) x=(2,m+4,m+6); u=(1,2,3),v=(3,811),w = (1, 3,4).
i) = (2,m—4,m); u=(1,2,3),v=(2,3,4),w = (1,3,5).
(

w) x = (z1,22,23) u=11,2,3),v=(2,4,5),w = (3,6,7)

83

(—1,1,0)
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v) x=(1,m,1) u=(1,2,4),v=(2,1,5),w = (3,6,12).

3.2. Xdc dinh diéu kien dé vecto x khong phdi la mot té hop tuyén tinh cia u, v,
w:

i) x=(11,m—9,17), u = (1,1,3),v = (2,2,5),w = (3,4, 3)
i) z=(1,m+2,m+4), u=(1,2,3),v=(3,7,10),w = (2,4,6)
(
(

iii) v = (v1,79,23), u=(1,2,1),v = (1,1,0) ,w = (3,6,3)
w) x = (x1,22,23), u=(1,2,1),v=(1,1,0),w = (3,6,4)
3.3. Xdc dinh m dé 8 vector sau day phu thudc tuyén tinh:
i) u=(1,2,m),v=(0,2,m),w=(0,0,3).
i) u=(m+1,mm—1),v=(2,m,1),w=(1,m,m—1).
i) uw=(m,1,3,4),v=(
w) u=(m,1,3,4),v=(m,m,m+4,6),w = (2m,2,6,m + 10).
( = (m,m,m,6),w = (2m, 2,2, m + 10)

= (m,m,m+2,6),w = (2m, 2,6, m + 10).

v) u=(m,1,1,4),v
3.4. Xdac dinh m dé cdac vector sau day doc lap tuyén tinh:

i) u=(2,1,1,m),v=(2,1,m,m),w=(m+2,1,0,0).

i) w=(2,1,1,m),v=(2,1,—1,m),w = (10,5, —1,5m).

iv) ur = (2,3,1,4) ,up = (3,7,5,1), ug = (8,17,11,m) , uq (1, 4,4, —3).
3.5. Cdc vecto nao sau day tao thanh mot co sd cia R3?

i) up = (1,2,3);u2 = (0,2, 3);us = (0,0, 3);
= (1,1,0);u3 = (2,2,1);
= (7,8,9);
=(1,1,2).

J

i) w = (1,1,1); )
iii) up = (1,2,3);ug = (4,5,6);u
) up = (1,2,1);u2 = (2,4,2);u
3.6. Tim m dé cdc vecto sau tao thanh mot co sé cia R3:

i) u=(1,2,m),v=(1,m,0),w=(m,1,0).

i) u=(m,1,1),v=(1,m,1),w=(1,1,m).
3.7. Tim m dé cic vecto sau tao thanh mot co sé cia R* :

i) up =(3,1,2,m—1), ug = (0,0,m,0), ug = (2,1,4,0), uyg(3,2,7,0).

i) ui = (1,2,3,4), up = (2,3,4,5), us=(3,4,5,6), wuy(4,5,6,m).



CHUONG 3. KHONG GIAN VECTOR 85
3.8. Cdc vecto nao sau day tao thanh mot co sd cia khong gian con W cia R3
sinh bdi cac vecto sau :

i) ur = (2,3,4), uz = (2,6,0), uz = (4,6,8).

i) up = (2,3,4), ug = (5,—4,0), ug = (7,—1,5).

3.9. Cdc vecto nao sau day tao thanh mot co sd ciua khong gian con W ciia Risinh
bdi cdc vecto sau:

i) up = (1,2,3,4), uzy =(0,2,6,0), uz = (0,0,1,0),uq = (0,2,4,4)
i) up = (1,2,3,4), ug = (0,2,6,0), us = (0,0,1,0),uq = (1,2,4,4)
3.10. Tim s6 chieu n = ciia khong gian con W ciia R*sinh bdi cic vecto sau :
i) up =(1,2,3,4), ug = (2,3,4,5), us = (3,4,5,6),us = (4,5,6,7)
ZZ) up = (3,1,5,7), ug = (4,—1,-2,2), uz = (10,1,8,17) ,ug = (13,2, 13,24)
3.11. Tim hang cia hé vecto sau :
i) u = (2,3,5,7), ug = (4,1,3,2), uz = (8,7,13,16),us = (6,4,8,9).
i) up = (13,1,5,7), up = (26,2, —2,2), ug = (—13,—1,8,17),uq = (0, 1,13, 24).
3.12. Dinh m dé hé sau cé hang bing 2:
i) u=(1,3,1),v=(1,m+3,3),w=(1,m+6,m+3)
i) u=(m,1,0,2),v=(m,m+1,-1,2),w=(2m,m + 2, —1,5).
i) u=(m,1,1),v=(1,m,1),w = (1,1,m).
3.13. Tim toa do x1,x0,x3 cua vecto u theo co sd uy, ug, us.
i) u=(1,2,4);u; = (1,0,0),us = (0,1,0) ,ug = (0,0,1).
i) u=(m,0,1);u; = (0,0,1) ,u2 = (0,1,0) ,u3 = (1,0,0).
iii) u=(2,3,6);u; = (1,2,3),us = (1,3,4) ,us = (2,4,7).

v) u=(m,m,4m);u; = (1,2,3) ,uz = (3,7,9),us = (5, 10, 16).

(
(
w) u=(m,0,1);u; = (1,0,0),uz = (1,1,0) ,uz = (0,—1,1).
(
vi) uw=(1,2m,2);u1 = (1,0,0) ,us = (0,2,0) ,ug = (2,1,1).

1+ xo — 223

3.14. Trong khong gian R? cho tap hop V = {x = (x1, x2, x3) / { o1+ 209 — 24

o )

i) Chiing minh V la khong gian véc to con cia R3.
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ii) Tim mot co sd cua V.

i) Chiing minh véc to u = (3,—1,1) thuoc V. Xdac dinh toa do cia u doi vdi co
sd via tim duge d cau ii).

3.15. Trong khong gian R cho tap hop V = {x = (21, 29, 23) /21 + 339 — 23 = 0}.
i) Chiing minh V la khong gian véc to con cia R3.
ii) Tim mot co sd cia V.

iii) Ching minh véc to u = (1,2,7) thuoc V. Xdac dinh toa do cia u doi vdi co sd
via tim dugc ¢ cau ii).
3.16. Trong khong gian R? cho hé vecto : B = {uy,us}. Tim ma tran tran chuyén
co 58, tit co sd chinh tic By sang co sd B = {u1,us} va ngugc lai.

i) ur = (2,1),up = (—1,—1).

i) up = (2,1), ug = (—1,1),
i) uy = (=1,0), ug = (0,1),
w) wi=(1,2), u (3 4).

3.17. Trong khong gian R? cho hé vecto : B = {uy,uz,us}. Tim ma tran trgn chuyén

co 56, tir co sd chinh tac By sang co sd B = {u1,ua, uz}va ngugc lai.
Z) up = (1,0,1),u2 = (0,1,1) ,us = (0,0, 1).
i) up = (0,1,1),uz = (1,0,1) ,uz = (1,1,0).
iii) up = (1,2,1) ,u2 = (—1,—1,1) ,u3 = (0,1, 1).
(4,2,1) ,up = (

) up = (4,2,1),u

Y

0717_2) (17271)

3.18. Trong khong gian R? | tim ma tran tran chuyén co sé By = {u1,us} sang co
sd By = {v1,v2} va ngugc lai.
Z) Uy = (2,1) , U = (—1,—1), V] = (—1,0) , V2 = (0, 1).
i) up = (2,1),u2 = (3,2), v1 = (=1,7) ,v2 = (8,1).
ZZ’L) up = (12,13) ,us = (1,1), v1 = (1,—-1),v2 = (3,1).
3.19. Trong khong gian R3 | tim ma tran tran chuyén co sé By = {u1,ug, u3} sang
co $0 By = {v1,v2, v3} va ngugc lai.

i) up = (1,0,0),up = (0,—1,0),u3 = (0,0,—1); v; = (1,0,1),v9 = (0,1,1),v3 =
(0,0,1).
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i) up = (1,2,0),us = (1,-1,3),u3 = (1,1,-1), v1 = (1,1,0),09 = (1,0,1) ,v3 =

(0,1,1).
iii) up = (—=1,2,1),ue = (1,—1,3) ,u3 = (1,1, 1), v1 = (1,1,3) ,v9 = (1,1,1) ,v3 =
(7,1,1).
3.20. i) Cho biét ma tran chuyén co sé ti co sé Bsang co sd chinh tic By ciia
R3 la P = ( (1)1 —1% gl) Tim toa do x1,x9, 13 cla vecto u = (1,0,1) theo

co sd B.

i) Cho biét ma tran chuyén co sd tit cd s B sang cd sd chinh tic By cia R3 la

1 1 2
P= (3 -1 7). Tivm toa do x1,x9,x3 cta vectd u = (1,2,3) theo co s B.
1 -1 1

i) Cho biét ma tran chuyén cd sd tit co sé B sang cd sd chinh tic By ctia R® la
1 1 2
P = ( 1 -1 4 > Tim toa do x1, 2,23 cta vecto u = (—1,8,1) theo co sd
-1 1 -1
B.

3.21. i) Cho biét ma tran chuyén cd s ti cd sd chinh tic By sang cd s¢ B ciia R?

1 10
la P= ( 0 1 O) . Tim toa do x1,x9,23 cta vecto u = (2,1,0) theo co sd
-1 1 1

B.

i) Cho biét ma tran chuyén co sd tit co s chinh tic Bysang cd s B cia R? I

1 10
P = ( 2 1 1) Tim toa do x1,xe,x3 clia vecto u = (2,3,3) theo co sd B
-1 11

3.22. i) Cho biét ma tran chuyén co sé ti co sé By sang co s Bo ctiia R3 la
P = ( (1)1 ?1 ?) va toa do cua vecto u theo co 6 By la x1 = 1,29 = 1,23 =

0. Tvm vecto [u]p,.
ii) Cho biét ma tran chuyén co sé ti co s¢ By sang co sd By cia R3 la P =
( (1) % i) va toa do cua vecto u theo co sé By la x1 = 1,29 = 1,23 = 3.

-1 =1 0
Tim vecto wu.
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iii) Cho biét ma tran chuyén co sé ti co s¢ By sang co sd By cia R3 la P =

1 2 3

(O 1 4) va toa do cua vecto u theo co s6 By la x1 = 1,29 = 2,23 = 3. Tim
1 10

vectd u.

w) Trong khong gian R3 cho cdc vecto :uy = (1,0,0) ,uz = (0,—1,0) ,uz = (0,0, —1)
Cho biét ma tran chuyén co $0 tw co sd By sang co s0 By = {uj,u2,us} cua

1 0 0
R3la P = (O 1 O) va toa do vecto u theo co sd By la x1 = 1,29 =
-1 -1 1

—1,23 =0. Tim vecto u.

3.23. i) Trong khong gian cdc da thiic c6 bac nhé hon hay bang 5 (Ps[x]) cho

co s¢ F ={1,2,2% 23 2 2°}. Toa do cia p(x) =2 —1 doi vdi F.

i) Trong khong gian cdc da thic c¢é bac nhé hon hay bang 5 (Ps[z]) cho co
s¢ F = {1,:1; -1 @ -1 (- (o — 1)5}. Toa do ciia p(z) = 2 +
42 + 3z — 1 doi vdi F.

i) Trong khong gian cdc da thic c¢é biac nhé hon hay bing 5 (Ps[x]) cho co
sd F = {1,:1: 1, (z-1)% (-1 -1 (@ - 1)5}. Toa do ciia p(z) = 2° +
4ot +32° + 2® +x — 5 doi vdi F.

i) Trong khong gian cdc da thic cé bac nhé hon hay bang 5 (Ps[z]) cho co sd

2 3 4 5

F = {1, x—1, (‘T;!l) , (xgll) , (lel) , (xgll) } Toa do clia p(x) = 62° 4 4a* +323 +
2?2 +4x — 5 doi vdi F.

v) Trong khong gian cdc da thic cé bac nhé hon hay bang 5 (Ps[z]) cho co sd
2 3 4 5
F— {1, PO P 3 ) gt } Toa do ciia p(x) = 62°+14z* — 323+
22 +4x — 5 doi vdi F.

3.24. i) Trong khong gian cdc da thic cé bac nhé hon hay bang 4 (Py[z]) cho
hai co s6 E = {1,z,2% 2% 2%} va F = {1,93— Lxz—1% =17 (z - 1)4}.
Tim ma tran chuyén co s tu E dén F va nguoc lai.
ii) Trong khong gian cic da thic c6 bac nhé hon hay bang 4 (Py[x]) cho hai co
4
sd B = {1,z,2% 23 2%} va F = {1,93—1, (‘”2!1) i G 1 G 1 } Tim ma tran

chuyén co sé tw E dén F va nguoc lai.

3.25. Trong khong gian vecto trang by tich vo hudng Euclid, hay ap dung qud trinh
Gram-Smith, chuyén cic co sé sau day thanh co sd truc chuan, tim toa do ciia v
trong co sd via truc chuan:
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i) up = (1,3);u2 = (2,2);v = (—3,4);

i) up = (1,0);u2 = (3, =5);v = (0,5);
Zii) up = (1,1,1);us = (—1,1,0);u3 = (1,2,1);v = (1,2, 1),
) up = (1,0,0);u2 = (3,7,—2);us = (0,4,1);0 = (—1,2,0).

3.26. Tim mot co s6 va s6 chiéu cia khong gian clia cdac nghiém cla cac hé phuong
trinh sauw:

20+3y+z2z+2t =0 r+2y+z—t =0

i) —r+y+3z—4 =0 ;< y—2z+3t =0
r+4y+42-2t =0 r+3y—z+2t =0

T+ 3y —z =0 x4+ 3y —4z+ 2t =0

i)  2x—y+2z =0 ;¢ —x—2y+3z—t =0
—r+2y+2z =0 v+ 10y — 1324+ 7 =0
_ r+y—z—3t =0
Try+ i =0 20 —y+42—2t =0
Qi) § —2x+3y—z+2t =0 ; 30+ 32 — 5t 0
—x + 4y + 3t =0 B

r—2y+524+t =0

3.27. Trong khong gian vector tuong ing, cho khong gian vecto sau, hay tim co
sd va $6 chiéu ciia khong gian tong va khong gian tich tuong ing

i) V=< (1,2,3);(=1:0;2) >; W =< (1,2, -3); (2,0, 3); (—1,2,0) >
i) V =< (1,2,-3,0); (1,0,1,1); (0,2, =3,1) >; W =< (1,-2,0,1); (—=2,0,0,1) >

BAI TAP TRAC NGHIEM

Cau 217. Xdc dinh m dé vecto (1,m,1)la mot t6 hop tuyén tinh ciau = (1,1,0),v =
(2,1,1),w=(3,2,1)
A.m=#£0,1 B.m=1. C. m=0. D.m=-1.

Cau 218. Xdc dinh m dé vecto (2,m +4,m+6)la mot to hop tuyén tinh cia
u=(1,2,3),v=(3,811),w=(L,3,4)

A.m=0. B. m=1.

C. m tuy v. D. Khong co gia tri m nao.

Cau 219. Xdc dinh m dé vecto (m,2m + 2, m + 3)la mot to hop tuyén tinh cia
u=(3,6,3),v=(2,53),w=(1,4,3)

A .m=2. B. m=4.

C. m tuy v. D. Khong co gia tri m nao.
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Cau 220. Tim diéu kién dé vecto (z1,x2,x3) la mot to hop tuyén tinh cia u =
(1,2,3),0 = (2,4,5),w = (3,6,7)

A. r3 =x1 + T9. B. 21 = 2x5.

C. 2x1 = 2. D. xr3,%1,X2 tﬂy ]j

Cau 221. Tim diéu kiéen dé vecto (1,2, 23)la mot to hop tuyén tinh cia u =
(1,2,3),v = (2,4,6),w = (3,5, 7).
. 13 = 2x9 — T7. B. 21 = 2x9.
C. 221 = 29. D. 621 = 329 = 2x3.

Cau 222. Tim diéu kien dé vecto (1,2, 23)la mot to hop tuyén tinh cia u =
(1,0,2),v = (1,2,8),w = (2,3,13).

A. 23 =221 — 3x2. B. 23 =221 + 3x9.

C. xr3 = 2I1 — 3:L‘2. D. xr3,T1,x2 tﬂy y

Cau 223. Tim diéu kién dé vecto (1,2, 23)la mot to hop tuyén tinh cla u =
(1,2,4),v = (3,6,12),w = (4,8, 16).

A. 4331:2:132:333. B. 433125132:233.

C. 421 = 29 = 223. D. 23,21, 29 tuy 9.

Cau 224. Twm diéu kién dé vecto (1,9, 23)la mot to hop tuyén tinh cia v =
(1,3,1),v=(2,1,2),w = (0,1,1).
. X1 = I3. B. 31’1:.1'2.
C. 3$1 = T9 = 3:173. D. xr3,21,X2 tﬁy y”

Cau 225. Tim m dé vecto (1,m,1) khong phdi la mot to hop tuyén tinh cia
w=(1,2,4),v=(2,1,5),w = (3,6, 12).

A.m#0,=£1. B. m #0.

C.m#—1. D. m tuy v.

Cau 226. Xdc dinh m dé vecto (1,m,1)khong phdi la mot to hop tuyén tinh cia
u=(1,1,3),v = (2,2,5),w = (3,4,3).

A.m#0,+1. B. m #0.

C. m tuy 9. D. Khong co gia tri m nao.

Cau 227. Xdc dinh m dé vecto (1,m +2,m +4) khong phdi la mot to hop tuyén
tinh ciia u = (1,2,3),v = (3,7,10) ,w = (2,4, 6).

A.m#£0,+1. B. m#0.

C.m#1. D. m tuy 3.

Cau 228. Tim diéu kién dé vecto (21,2, 23)khong phai la mot to hop tuyén tinh
clia u=(1,2,1),v=(1,1,0),w = (3,6,3).
A. 311 = 29 + 3. B. T2 # 11 + 3.

C. 3121 # 19 + 3. D. Khong cé gid tri nao cia xs,xq, .
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Cau 229. Tim diéu kién dé vecto (z1,x2,x3) khong phdi la mot to hop tuyén tinh
clia u=(1,2,1),v = (1,1,0),w = (3,6,4).
A. 3r1 = T2 + x3. B. :L’17£$2+:L‘3.
C. 3x1 # 29 + x3. D. Khong c6 gid tri nao cia x3, 1, 2.

Cau 230. Cho cdc vecto uy,us,us doc lap tuyén tinh trong R* va 6 la vecto khong
ciia RY. Trong 4 ménh dé sau, ménh dé nao la ding?

ui, ug, 0 doc lap tuyén tinh.

w1, ug, 0 doc lap tuyén tinh.

us, ug, 0 doc lap tuyén tinh.

., ug, uz, 0 phu thuoc tuyén tinh.

gawp

Cau 231. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: u = (1,2,m),v =
(0,2,m),w = (0,0,3)

A . m=1. B. m=0.

C. m tuy v. D. Khong c6 m nao thoa.

Cau 232. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: u = (m+1,mm-—1),v=
(2,m,1),w=(1,m,m—1)

A .m=2. B. m=0.

C.m=2vm=0. D m=1vm=2.

Cau 233. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: v = (m,1,3,4) ,v =
(m,m,m+2,6),w=(2m,2,6,m + 10)
A . m=1. B.m=-2.
C.m=1Vvm=-2. D m=0vm=1Vvm=-2.

Cau 234. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: v = (m,1,3,4) ,v =
(m,m,m+4,6),w=(2m,2,6,m + 10)
A . m=1. B. m=-2.
C.m=1Vvm=-2. D m=0vm=1Vvm=-2.

Cau 235. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: uw = (m,1,1,4) ,v =
(m,m,m,6),w = (2m, 2,2, m + 10)
A . m=1. B. m=-2.
C.m=1Vvm=-2. D m=0vm=1Vm=-2.

Cau 236. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: u = (m,1,3,4),v =
(m,m,m+2,6),w = (2m,2,6,10)
A . m=1. B. m=-2.
C.m=1Vvm=-2. D.m=0vm=1vm=-2.

Cau 237. Xdc dinh m dé 3 vector sau day phu thudc tuyén tinh: u = (m,1,3,4),v =
(m,m,m+2,6),w=(2m,2,7,10)

A.m=0. B.m=1.

C.m=1vm=0. D. Khong c6 gia tri m nao.
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Cau 238. Xdc dinh m cdc vector sau day phu thudc tuyén tinh: uy = (2,3,1,4) ,ug =
(4,11,5,10) ,uz = (6,14, m +5,18) ,ug = (2,8,4,7)

A.m=1. B. m=2.

C.m=1vm=0. D m=1vm=2.

Cau 239. Xdc dinh m cdc vector sau day phu thudc tuyén tinh: uy = (1,2,1,4) ,ug =
(2,3,m,7),u3 = (5,82m+1,19) ,uq = (4,7, m + 2,15)

A . m=1. B. m=2.

C. m tuy v. D. Khong co gia tri m nao.

Cau 240. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: w = (m+1,1,m+1),v =
(1,1,1),w = (2,0,m +2)
A. m;éO;j:l. B. m#0. C.m#1. D.m=+1.

Q

au 241. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: v = (m +2,3,2),v =
(IL,m,1),w=(m+2,2m+ 1,m+ 2)
A m A0 1. B. m#0;1. C.m#0;—1. D.m=0,+1.

Cau 242. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: u = (2,1,1,m),v =
(2,1,4,m),w = (m,1,0,0)
A.m#0. B.m#0;1. C. m#0;2. D. m tuy v.

Cau 243. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: v = (2,1,1,m),v
(2,1,4,m) ,w = (m +2,1,0,0)
Am;éO B.m#£0;1. C. m#0;2. D.m=0,1;2.

Cau 244. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: v = (2,1,1,m),v =
2,1,m,m),w=(m+2,1,0,0)
A. 7é0 B.m#0;1. C. m#0;2. D. m=0;1;2.

~—~

Cau 245. Xdc dinh m dé 3 vector sau day doc lap tuyén tinh: v = (2,1,1,m),v

(2,1,—1,m),w = (10,5, —1,5m)

A.m;«éO. B. m#0;1.

C. m tuy v. D. Khong co gia tri m nao.
Cau 246. Xac dinh m cdc vector sau day doc lap tuyén tinh: u; = (2,3,1,4) ,us
(3 7,5,1) ,ug = (8,17,11,m) ,us = (1,4,4, —3)

.m# 6. B. m # —6.

C. m tuy . D. Khong co gia tri m nao.
Cau 247. Cdc vecto nao sau day tao thanh mot co sd cia R3?

A. (1,2,3);(0,2,3);(0,0,3).

B. (1,1,1);(1,1,0%; (2,2, 1).

C. (1,2,3);(4,5,6);(7,8,9).

D. (1,2,1);(2,4,2); (1,1,2).
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Cau 248. Tim m dé cdc vecto sau tao thanh mot co sé cia R3: uw = (1,2,m),v =
(1,m,0),w = (m,1,0)

A.m#0;+1. B. m#0. C.m#1. D.m=+1.
Cau 249. Tim m dé cic vecto sau tao thanh mot co sd cia R3: uw = (m,1,1),v =
(1,m,1),w=(1,1,m)

A.m#0;+1. B. m# 2. C.m+#-21. D. m=+1.

Cau 250. Tum m dé cdc vecto sau tao thanh mot co s¢ cia R3: u = (1,2,3),v =
(m,2m+3,3m + 3),w = (1,4,6)
A.m+#1. B. m #0. C. Khong co gia trim D. m tuy .
nao.

Cau 251. Tim m dé cic vecto sau tao thanh mot co sé cia R3: v = (1,2,m),v =
(m,2m +3,3m+3) ,w = (4,3m + 7,5m + 3)
A.m#1. B. m #2.

C. Khong co gid tri m nao. D. m tay y.

Cau 252. Tim m dé cic vecto sau tao thanh mot co sd clia R* up = (3,1,2,m — 1) ,up =
(0,0,m,0);us = (2,1,4,0) ,u4 (3,2,7,0)
A.m#£0,1. B. m#2.

C. m tuy v. D. Khong c6 gia tri m nao.

Cau 253. Tim m dé cic vecto sau tao thanh mot co s¢ clia R* up = (1,2,3,4) ,uy =
(2,3,4,5);us = (3,4,5,6) ,u4 (4,5,6,m)

A.m#£0. B.m#1.

C. m tuy v. D. Khong co gia tri m nao.

Cau 254. Cac vecto nao sau day tao thanh mot co sd cua khong gian con W cia
R3sinh bdi cdc vecto sau uy = (2,3,4), uz = (2,6,0), uz = (4,6,8).

A. ui,us. B. uy,us.

C. u;. D. ui,u9,u3.

Cau 255. Cac vecto nao sau day tao thanh mot co sd ciua khong gian con W cia
R3sinh bdi cic vecto sau uy = (2,3,4), uz = (5,—4,0), uz = (7,—1,5).

A. Ui, uy. B. ug, us.

C. Ui, us. D. Ui, ug,us.

Cau 256. Cdc vecto nao sau day tao thanh mot co sd ciia khong gian con W ciia R3
sinh bdi cdac vecto sau uy = (1,2,4), uz = (0,1,2), uz = (0,0,1),ug = (0,0, 2).

A. ur,uy. B ug, us.

C. uy,u9,us. D. s, us3, uy.
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Cau 257. Cdc vecto nao sau day tao thanh mot co sd ciia khong gian con W ciia R?
sinh boi cac vecto sauuy = (1,2,3,4), ug = (0,2,6,0), uz = (0,0,1,0),uq = (1,2,4,4).
A. Ui, uy. B. ug, us.
C. Ui, Uz, us. D. Uy, U3, Uq.

Cau 258. Tim s6 chieu n = dimW cia khong gian con W ctia R* sinh bdi cdc

vectd sau uy = (1,2,3,4) ,up = (2,3,4,5) ,u3 = (3,4,5,6) ,us = (4,5,6,7)

A . n=1. B.n=2. C.n= 3 D.n=4.
Cau 259. Tim s6 chiéu n = dimW cta khong gian con W ctia R* sinh bdi cic
vectd sau uy = (2,2,3,4) ,u2 = (1,3,4,5) ,u3z = (3,5, 7 9),u4 = (4,8,11,15)

A . n=1. B.n=2 C.n= 3 D. n=4.

Cau 260. Tim s6 chieu n = dimW cta khong gian con W ciia R* sinh bdi cdc
vectd sau uy = (2,2,3,4) ,uz = (4,4,6,8) ,u3 = (6,6,9,12) ,ug = (8,8,12,16)
A . n=1. B.n=2. C.n=3. D. n=4.

Cau 261. Tim s6 chieu n = dimW cia khong gian con W ciia R* sinh bdi cdc
vecto sau uy = (1,2,3,4), uz = (2,0,6,0), ug = (6,6,7,0),us = (8,0,0,0)
A . n=1. B.n=2. C.n=3. D. n=4.

Cau 262. Tum hang cua hé vecto sau : up = (3,1,5,7), ug = (4,—1,-2,2), uz =
(10,1,8,17) ,ug = (13,2, 13, 24)
A r=1. B.r=2. C.r=3. D.r=4.

Cau 263. Tim hang cua hé vecto sau : u; = (2,3,5,7), ug = (4,1,3,2), uz =
(8,7,13,16),

us = (6,4,8,9)

A .r=1. B.r=2. C.r=3. D.r=4.
Cau 264. Tim hang cua hé vecto sau : u; = (1,1,5,7), ug = (1,—1,-2,2), ug =
(2,2,10,17) ,us = (3,3, 15,24)

A.r=1. B.r=2. C.r=3. D.r=4.

Cau 265. Dinh m dé hé sau ¢6 hang bing 2: u = (1,3,1),v = (1,m+3,3),w =
(I, m+6,m+ 3)
A.m=0. B.m=1. C.m=0vm=1. D. m tuy v.

Cau 266. Dinh m dé hé sau cé hang bing 2: u = (m,1,0,2) ,v = (m,m+1,—1,2) ,w =
(2m,m+2,—1,5)

A.m=—6. B. m =6. C. m=+6. D. mtuy vy .
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Cau 267. Dinh m dé hé sau cé hang bing 3: u = (m,1,0,2),v = (m,m +2,0,2) ,w =

(2m,m+ 3,1,4)
m = 0. B.m=-1.

C.m#0,-1. D. Khong co gia tri m nao.
Cau 268. Dinh m dé hé sau cé hang bing 3: u = (m,1,0,2),v = (m,m+2,0,2),w =
(2m,m +3,0,5)

m = 0. B.m=-1.

C.m#0,-1. D. Khong c6 gia tri m nao.
Cau 269. Dinh m dé hé sau cé hang bing 3: v = (m,1,0,2) ,v = (m,m +2,0,2) ,w =
(2m,m + 3,0,4)

m = 0. B.m=-1.
C.m#0,-1. D. Khong co gia tri m nao.

Cau 270. Tim toa do x1,x2, 23 ctia vectd u = (1,2,4) theo co sd u; = (1,0,0),ug =
(0,1,0),u3 = (0,0,1)

x1=1,209=2,23=2. B.x1=1,20=2,23=4.
C.xlzl,x2:2,x3:3. D.x1:2,x2:1,x3:3.
Cau 271. Tim toa dp x1,x2,x3 ctia vecto u = (m,0,1) theo co sd u; = (0,0,1),us =
(0,1,0),us = (1,0,0)

A.:m:m,:pg:(),xg:l. B.2z1=12=0,23=m
C.21=2,29=0,23 =m. D.z1=329=0,23=m

Cau 272. Tim toa do x1,x9,x3 cua vectd u = (3,3,4) theo co sd uy = (1,0,0),ue =
(0,-3,0),u3 = (0,0,2)

A. x1:3,x2:3,x3:4. B. $1:3,$2:1,$3:4.

C. x1:3,x2:—1,x3:2. D. x1:2,x2:—1,$3:3.
Cau 273. Tim toa do x1,x2,x3 ctia vectd uw = (1,2,1) theo co sd u; = (1,0,0),ug =
(1,1,0),us = (1,1,1)

A vi=1,29=223=1 B.z1=-1,29=2,23=0.

C.o1=—-1,20=1,23 = 1. D.xy=-1,20=—-1,23 =3.

Cau 274. Tim toa do =1, x9,x3 cua vectd u = (2,3,6) theo co sd uy = (1,2,3),us =
(1,3,4) ,us = (2,4,7)

A. x1:3,x2:—1,$320. B. ;131:—1,332:—1,:63:2.

C 1:—3,$2:—1,9§3:3. D. x1:1,$2:—1,$3:1.

Cau 275. Tim toa do x1,xo,x3 clia vectd u = (m,0,1) theo co sd uy = (1,0,0),us =
1,0),u3 = (0,—1,1)

m,ro = 0,23 = 1. B. 21 =m,29=0,23 =0.
m—2,x9 =2 1x3=2. D.zy=m-1,2=123=1.
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Cau 276. Tim toa do x1,xo, x3cta vectd u = (m,m,4m) theo co sdu; = (1,2,3),uy =
(3,7,9),u3 = (5,10, 16)
A. 21 =0,290 = —m,x3 = 4m/5. B. 21 =m,z9 =m,x3=m.
C.21=—-—m,z0=—m,x3=m. D. 21 =4m,29 = —m, 23 = 0.

Cau 277. Tim toa do x1,xo,x3 cta vecto u = (1,2m,2) theo co sduy = (1,0,0),ue =
(0,2,0),uz = (2,1,1)
A . z1=1,29=m,23=0. B. 21 =1,29=m,23=0.
C.21=-3,290=2m—2,23 = 1. D.o1=-320=m-—1123=2.

Cau 278. Trong khong gian R3 cho cdc vecto : w1 = (1,2,3),us = (0,1,0),uz =
(1,3,3). Khang dinh nao sau day la ding?

. i, ug, uz doc lap tuyén tinh.

. u1, ug, uz phu thuoc tuyén tinh.

w1, ug, ug tao thanh mot co sé cia R3 .

. Heé cdc vecto uy,ua, usz cé hang bang 3.

QW

279. Trong khong gian R3 cho cdc vecto phu thuoc vao tham sé m: u; =
1),up = (1,m,1) ,u3 = (1,1,m) Khdng dinh nao sau day la ding?

w1, uz,ug doc lap tuyén tinh khi va chi khi m = 1.

w1, ug, uz phu thuoc tuyén tinh khi va chi khi m = 0.

w1, uz, uz tao thanh mot co sd cia R® khi m # 1.

. Hé cdc vecto uy,us,us luon cé hang bang 3.

- Q
=g

oW

Cau 280. Trong khong gian R3 cho cdc vecto phu thuoc vao tham s6 m: ug =
(1,2,m),ug = (2,4,0) ,u3 = (0,0,7) Khang dinh nao sau day la ding?

A uy,ug,ug luon doc lap tuyén tinh.

B. ui,uo, uz phu thuoc tuyén tinh khi va chi khi m = 0.

C. u1,us,usg tao thanh mot co sé cia R® khi m # 0.

D. Hé cdc vecto uy,ug, us luon cé hang bing 2.

Cau 281. Trong khong gian R? cho cdc vecto phu thudc vao tham s6 m : u; =
(1,2,m),uz = (3,4,3m) ,u3 = (0,1,7) Khang dinh nao sau day la ding?

A uy,ug,uz lwon luon doc lap tuyén tinh.

B. ui,ug, u3 luon luon phu thuoc tuyén tinh.

C. u1, u,ug tao thanh mot co sd cia R® khi va chi khi m # 0.

D. Hé cdc vectd uy,us, us luon cé hang bing 2.

Cau 282. Trong khong gian R? cho cdc vecto : uy = (2,1) ,us = (—=1,—1). Tim ma
tran tran chuyén cd sd chinh tic By sang co s¢ B = {uy,us} ciia R?.

2 1 1 1
A (2 0) Bro (1 L)

2 -1 1 -1
cro (2 )s bro (1)
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Cau 283. Trong khong gian R? cho cdc vecto : up = (2,1) ,us = (—1,—1). Tim ma
tran tran chuyén co sé B = {u1,us} sang co sd chinh tiac By ctia R2.

2 1 1 1
NSEN) B () L)
2 -1 1 -1
cr- ) or- (! )
Cau 284. Trong khong gian R? cho cdic vecto : up = (2,1),up = (—1,—1);v; =
(=1,0);v2 = (0,1) Tvm ma tran trin chuyén co s0 By = {uj,us} sang co so
BQ = {"Ul,vg} cua R2
-2 1 -1 -1
Apo (2 1) )
2 -1 1 1
oro(2 ) o= (1))

Cau 285. Trong khong gian R? cho cdic vecto : uy = (2,1),u2 = (—=1,—1);v1 =
(—1,0);v9 = (0,1)
Tim ma tran tran chuyén co sé By = {v1,ve}sang co s0B1 = {u1,us} clia R?

-2 1 -1 -1
apo( 1), Br- (7))

2 -1 11
cro(2 ) b (1)

Cau 286. Trong khong gian R3 cho cdc vecto : up = (1,0,1),us = (0,1,1),u3 =
(0,0,1) Tim ma tran tran chuyén co sd chinh ticBy sang co soB = {uy, ug, us}

ciiaR3
1 00 1 0 0
A.P:(O 1 O). B.Pz(O 1 O).
1 1 1 -1 -1 1
1 0 1 1 0 -1
C.P:(o ; 1>. D.P:(O ; _1).
0 01 0 0 1

Cau 287. Trong khong gian R3 cho cdic vecto up = (1,0,1),us = (0,1,1),u3 =
(0,0,1) Tim ma tran tran chuyén co s¢ B = {uy,us,u3} sang co sé By clia R?

100 1 0 0
A.P:(O 1 O>. B.P:<O 1 O).
111 -1 -1 1
1 01 1 0 -1
C.P:(O 1 1>. D.P:(O 1 —1).
0 01 00 1

Cau 288. Trong khong gian R3 cho cdc vecto : uy = (1,0,0);us = (0,—1,0),ug =
(0,0,—-1);v1 = (1,0,1),v2 = (0,1,1),v3 = (0,0,1) Tim ma tran chuyén co sd
By = {ul,ug,ug} sang co sd By = {Ul,vg,’vg} cia R3
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1 0 0 1 0 1
A.Pp=(0 -1 0]. B.pP=(01 1.
-1 1 -1 0 0 -1

1 0 -1 1 0 0
C.prp=(0 -1 1 |[. D.pP=[0 -1 0].
0 0 -1 -1 -1 -1

Cau 289. Trong khong gian R3 cho cdc vecto : uy = (1,0,0),us = (0,—1,0),ug =
(0,0,—1) ;01 = (1,0,1),v2 = (0,1,1),v3 = (0,0,1). Tim ma tran tran chuyén co sd
By = {01,1}2,1)3} sang co S0 B = {Ul,’LLQ,U?,} cia R3

1 0 O 1 0 1
A.P=|0 -1 0]. B.P=|01 1.
-1 1 -1 00 —1
1 0 -1 1 0 0
C.P=[0 -1 1. D.P=|0 -1 0
0 0 -1 -1 -1 -1
Cau 290. Cho biét ma tran chuyén co sd tit co sd B sang co sd chinh tdc By ctia
1 1 2
R3 o P = ( 0 -1 0 ) Tim toa do x1,x2,x3 cua vectou = (1,0,1) theo co sd B
-1 -1 -1
A . 21=329=0,23=2. B.21=02=—-1,z3=1.
C.z1=3129=0,23=-2. D. Cac két qia trén deu sai.
Cau 291. Cho biét ma tran chuyén co sd ti co sé chinh tdc Bysang co s¢ B cia
1 10
R3la P= ( 0 1 O) Tim toa do x1,x9,x3 cia vecto v = (2,1,0) theo co s B
-1 1 1
A. x1:3,x2:—1,x320. B. xle,x2:2,x3:1.
C. zi=1la9=1,23=0". D. Cdc két qia trén deu sai.
Cau 292. Cho biét ma tran chuyén co s¢ ti co sd chinh tic By sang co s¢ B clia
1 10
R3la P= ( 2 1 1) Tim toa do x1,x9,73 clia vecto u = (2,3,3) theo co sd B
-1 1 1
A. ZL‘1=3,ZE2=—1,$3:0. B. 1’1:O,x2:2,$3:1.
C.o=1z0=123=0. D.zi=1,29=123=—1.

Cau 293. Cho biét ma tran chuyén co sd ti co sé Bisang co sé By ciia R? la

-1 -1 1
.Tim vecto u. Khang dinh nao sau day la ding ?
A. u=(1,1,-2). B.u=(1,1,2).
C. Chua thé xdc dinh dude u i u phu thuoc D. Cdc khc”ing dinh trén déu sai.
vao cac vecto trong co so By .

1 0 O
Pz(O 1 0) va toa do cua vecto u theo co s0 By la x1 = 1,29 = 1,23 = 0
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Cau 294. Trong khong gian R? cho cdc vecto : u; = (1,0,0),us = (0,—1,0),u3 =
(0,0, —1) Cho biét ma tran chuyén co sd ti co sd By sang co s6 By = {uy,ug,us} cia

10 0
R3la P= ( 0 1 0) va toa do vecto u theo co s6 By la v1 = 1,29 = —1,23 = 0.
-1 -1 1
Tim vecto u. Khang dinh nao sau day la ding?
A.u=(1,-1,0). B.u=(1,1,0) .

C. Chua thé zdc dinh dude u vi u phu thuoe D. Cdc khc”ing dinh trén deu sai.
vao cac vecto trong co so By .

Cau 295. Trong R3 cho co sd F = {f1 = (2;—1;5), fo = (1;—1;3), f3 = (1; —2; 5)}.
Toa do clia vécto x=(7, 0, 7) doi vdi co sé F la:

A. (0;14;7). B. (0;—-14;-7) . C. (0;14;—7). D. (14;7;2007).
Cau 296. Trong R? cho hai co s6 G = {g1 = (1;2),92 = (2;1)} va H = {hy = (2;3), ha = (1;2)}.
Ma tran chuyén co sé tu G sang H la:

0 3 0 3
A 5 (0 2).

0 -3 4/3 "1
o (v b, (12 1).

Cau 297. Trong R? cho co sd F = {f1 = (1;1;1), fo = (1;1;0), f3=(1;0;0)}. Toa
do cia vécto z=(12,14,16) doi vdi co sd F la:

A. (~16;-2;2). B. (16;—2;2). C. (—16;—2;-2). D. (16;—2; —2).
Cau 298. Trong R3, cho hai co s6 E = {e1 = (1;0;0),ea = (0;1;0),e3 = (0;0; 1)} va
F={fi=(-10,0), fo = (-1;,-1;0), fs = (=1;—1; —1)}. Ma tran chuyén co sd ti F
sang E la:

-1 -1 -1 -1 1 0
A. (—1 -1 O). B.<0 -1 1>.
-1 0 0 0 0 -1
0 0 1 00 1
C. (0 1 —1>. D. (0 1 —1>.
1 -1 0 11 0

Cau 299. Trong R3, cho hai co sd: co sd chinh tic E va
F={fi=(0;1;1), fo = (1;1;1), f3 = (0;0; 1)}. Ma tran chuyén co sd tit F sang E la:

-1 1 0 1 -1 1
A. (1 0 O). B. <—1 1 0).
0 -1 1 1 0 0
010 0 01
C.<110>. D.(011>.
1 11 1 11

Cau 300. Trong R3, cho co s F = {f1 = (1;0;0), fo=(1;1;0), f3=(1;1;1)}. Toa
do ciia vécto x=(3,2,1) doi vdi co sd F la:
A (1;2;-1). B. (1;1;1) . C. (1;2;3). D. (3;2;1).
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Cau 301. Trong R3, cho hai co sd, co sd chinh tic E va
F={fi=(=1;1;1), fo = (1,=1;1), f3 = (1;1; =1)}. Ma tran chuyén co sd ti E sang
Fla

-1 1 1 0 01
A.(l -1 1). B. (O 1 1).

1 1 -1 111

05 05 0 0 05 05
C. (0.5 0 0.5). D. (0.5 0 O.5>.

0 05 05 05 05 0

Cau 302. Trong R3, cho co s6 F = {f1 = (—1;1;1), fo = (1;—1;1), f3 = (1;1; —1)}.
Toa do cia vécto x=(7,7,2007) doi vdi co sd F la:

A. (1007;1007; 7). B. (1007; —1007;7) .

C. (107;107;7). D. (0; —200; 2007).

Cau 303. Trong R? cho hai co sé F = {f; = (—=1;1), fo = (1, -2)},
G={g =(1;-2),92 = (—=1;1)}. Ma tran chuyén co s¢ tu F sang G la:

A (g (? )
e (1) b (! )

=

(
0
1

Cau 304. Trong R? cho co s F = {f1 = (—1;1;1), fo = 1), fa=(1;1;,—1)}.
Toa do cia vécto x=(2,4,8) doi vdi co sd F la:
A. (3;5;6). B. (5;3;6) . C. (2,4;8). D. (6;5;3).

Cau 305. Trong R3, cho hé vécto x1 = (1;0; —1), 22 = (1;—1;0), 23 = (1;1;1). Bang
cach dat y1 = x1, yo = w9 — {z 2’y1>y1, Y3 = T3 — (mg,y1>y1 <:c37y2 yg (ky hiéu ( >Zd tich

(y1,91) {y1,91) (y2,y2)
v0 hudng). Hé vécto da cho co thé truc giao héa thanh hé
A= ( ) = (=2i-L=3) 3= (L 1) .
B.y1 = (L0;-1),p2 = (3:-13) 93 = (1 ;1)
C.y1=(L0;-1), 92 = (=5;1,—3) 3 = (1L 1;1) .

D. Cd ba A., B., C. déu sai.

Cau 306. Trong R3, cho hé vécto x1 = (1‘0' —1),22 = (1;—1;0), 23 = (1;1;1). Bang

cach dat yy = w1, ys = vy — 2Dy, yg = g — Ly, — By, (b ey ()la tich

v0 hudng). Hé vécto da cho cé thé tru’c giao hoa thanh hé
Ay =(10-1),2= (-3 -1;—3) ,ys = (1;1;1) .
B. y1=(L0;-1),p2 = (3:—L 2) ys = (L 1;1) .
C.y1=(L0;-1),p2= (—5:1;—3) ,y3 = (1;1;1) .
D. Cd ba A., B., C. deéu sai.

Cau 307. Trong R3, cho hé vécto x1 = (1;0; —1), 29 = (0; 1; — 1) r3 = (1;1;1). Bang

cich dat g1 =1, yo = wo — 2By, yy = ag — Py, — Wy, (g hiew (,)la tich




CHUONG 3. KHONG GIAN VECTOR 101

v0 hudng). He vécto da cho co thé truc giao héa thanh heé:

Ay =L0-1),y2=(~5-1-3).y3= (LL;1) .

B. oy = (171,1) v = (=10:1),u3 = (F5 1 3) -

C.y1=(1;0,-1),y :(_%31’_%)’ =L L1) .

D. Cd ba A., B., C. deéu sai.
Cau 308. Trong R3, cho hé vécto x1 = (—1;1;0),@ (1;1;1), 3 = (—1;0;1). Bang
cach dat yy = x1, y2 = w9 — gf’ziiyl, Y3 = T3 — gfﬁﬁ;M 253’52 Y2 (ky hiéu {(,)la tich
v0 hudng). He véctd di cho c6 thé truc giao héa thanh hé

A y1 (1,1,1) (1;0;—1),y3:(—1/2;1;—1/2) :

C y1 ( 1,1;0), (1,1,1) (1/2 1/2;1) .

D. Ci ba A., B., C. deéu sai.
Cau 309. Trong R3, cho hé vécto 1 = (1;1;1), 29 = (1;0; —1), 23 = (0;1; —1). Bdng
cdch dat y1 = w1, y2 = w2 = N, s =39 = G = 'k hiew () tich
v0 hudng). Hé vécto da cho 6 thé truc giao hoa thanh hé

Ay = (511,52 = (1,0,-1).y (2,1,31)-

B.yi=(1;1;1),y2 = (— 101)y (S5 L5

C.yi = (1,171> ya—( 101>y =(% %)



Chuong 4

ANH XA TUYEN TIiNH

1 Anh xa tuyén tinh
1.1 Khai niém

Dinh nghia 4.1. Cho X,Y la hai khong gian vector thuc. Anh za f: X — Y dugc
goi la dnh xa tuyén tinh néu noé théa man 2 dieu kién sau:

i) flz+y)=f2)+ f(y), Yo,y € X;
i) f(kz) =kf(z), VzeX, VkeR

Thi du 4.1. Anh za f:R? — R? duge zdc dinh bdi:
f(x1;22) = (21 — 295221 + 322) .
la dnh za tuyén tinh.
Thi du 4.2. Anh za f: R3 — R? dugc zdc dinh bdi:
[ (z1;29; 23) = (21 — 22 + 235221 + 312) .

la dnh za tuyén tinh.
Thi du 4.3. Anh za f: R? — R? dugc zdc dinh bdi:

flzy) = (z—y;2+3y)
khong la anh xa tuyén tinh.

Chua thich 26. Gid st f: X — Y la dnh za tuyén tinh. Ta co:

i) f0x)=f(0x +0x)= f(0x)=f(0x)+ f(0x)
= f(0x)— f(0x)=f(0x)= f(0x)=0Oy.

102
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ii) f (ke +y) = [ (kz) + [ () = kf (@) + f (4).

Nguge lai, gia s ta co
flkx+y)=Fkf(x)+ f(y),Vr,y e X, VE e R
cho y = 0x, ta duoc:
fka+0x) =kf(z)+ f(0x) = f(kz) = kf(z).
cho k=1, ta dugc:

flz+y) = fl)+ f(y)
Nhw vay f: X =Y la dnh xa tuyén tinh khi va chi khi

flkx+y)=kf(z)+ f(y),Yz,y e X, VE € R

1.2 Khong gian anh va khéng gian nhan
Dinh nghia 4.2. Cho dnh za tuyén tinh f: X — Y . Ta dinh nghia:
ker f = {o € X|f(z) = Oy}
Imf = {f(x)lx € X}.

ker f,Imf lan lugt duge goi la khong gian nhan va khong gian dnh ciia f.
Meénh dé 1. Xét anh za f: X — Y. Khi dé¢
i) ker f la khong gian con cia X.

it) ITmf la khong gian con cia Y.

Chua thich 27. Anh za tuyén tinh f: R" — R™ con duge goi la la phép bién doi
tuyén tinh (PBDTT).

1.3 Ma tran biéu dién ctia anh xa tuyén tinh
Cho dnh za tuyén tinh f:R™ — R™. Gid st R",R™ c6 co sd lan luot la:
A =A{uy,ug,...,up}, B={v,v2,...,0n}.

Ma tran

13 =(1f )lp [f(w)lp - [f(un)lp)

dudc goi la ma tran biéu dién cia f theo cap co s¢ A, B

Chu thich 28. Truong hop dac biét: Cho PBDTT f : R" — R™ va co sd B =
{ui,...,un} Khi do

flg=([f(u)lg [f(u)lg - [f(ua)lp)

dudc goi la ma tran biéu dién cia f theo co sd B.
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Thi du 4.4. Cho dnh za tuyén tinh f: R* — R3dinh bdi
Tvm ma tran [f]gj
Ta co:

15 = (U e))p [f(e2)lg [f(ea)lg [f(ea)lg, ).
fle1) = f(1;0;0;0) = (3;1;0) ; f (e2) = £ (0;1;0;0) = (1;—2;1);
fe3) = f(0;0;1;0) = (=1;0;3); f (eq) = f(0;0;0;1) = (0;1; =2) .

3 1 =1 0
:>[f]§Z:<1—2 0 1).
o 1 3 =2
Thi du 4.5. Cho dnh xa tuyén tinh f : R* — R3dinh bdi

[fle. = ([f(e )]E3 [f (e2)l, [f(e3)lg, )-
(3, f(

f (61) = f (17()’0) = ) 62) (07 1’0) = (17 _27 1);
(63) = (0 O 1) ( 17()’ 3)7
(63) = (0 O 1) ( 17()’ 3)7

Thi du 4.6. Cho dnh za tuyén tinh f: R* — R3dinh bdi
f(z,y) =Bz, v -2y, —5y).

Tom [f]5
Ta co:

f12 = ([f ()], [f(e2lg, ).

Voi:
fler)=f(1,0)=(3,1,0); f(e2) = f (0,1) = (0,-2,-5).

Thi du 4.7. Cho PBDTT f:R? — R? dinh bdi

f(z,y) =2z —y,3y).
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Tim ma tran biéu dién cia f theo cip cd sd chinh tdc By va co sé B = {u; = (1,2),us = (—1,3)
Ta co:

12, = ([f(ed)lp [f(e2)lp )i f(er) = f(1,0)=(2,0); f (e2) = f(0,1) = (—1,3).
Ta can tim [f (e1)] . |f (e2)] . Dt [f (e1)] 5 = ( ! ) & fer) = aup +bug < (2,0) =

a(1,2)+b(~1,3)

s{amto o {sdmlo = ea=( 55 ).

Thi du 4.8. Cho PBDTT f : R? — R2. Biét rang: f(1,2) = (—4,3), f(3,4) =
(—6,7). Hay tim [f]E2
Goi biéu thiic cia fla: f (x,y) = (ax + by, cx + dy) .

j{ f(1,2) = (a+ 2b,c+ 2d) { (a+2b,c+2d) = (—4,3)
f(3,4) = (3a + 4b, 3¢ + 4d) (3a+4b,3c+4d) = (—6,7)
a+2b=—4 a=2
3a+4b = —6 b=-3
=\ c+2d=3 =Y c=1
3c+4d =7 d=1.

= f(z,y) = (22— 3y,x +y).
f(el) :f(l,O) = (271)§f(€2) :f(O,l) = <_371)'

e = (Pl s )= (T F).

Dinh 1y 4.1. Cho 4nh xa tuyén tinh f: R® — R™ . Gid sit R” ¢6 hai co s6 1a
By, By gid stt R™ ¢6 hai co s B], B. Dit P = Pp,_,p,, Q = Py/_ /. Khi d6, ta c6:

By _
By

1% =@t 5P
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Dinh ly 4.2. Cho PBDTT f:R"” — R . Gia sit R” c¢6 hai co sé la By, By. Dat
P= PBl—>Bg~ Khi d(), ta co
g, =P f15,P.

Thi du 4.9. Cho PBDTT f : R? — R? dugc xac dinh béi f (z,y) = (z +y, 2 — 2y) .
Tim [f]p biét B = {u1 = (2,1),up = (1,—1)}. Dat P = Pg,,p = ( [w]p, [ualg, ) =

Ae=r =315 (1 5) (T )
S AE D)

Thi du 4.10. Cho PBDTT f: R3 — R? dugc xac dinh béi:

flr,y,z) =(x+y+z,c—y+z,2+y—2).
Tim [f] biét F = {(2,1,0),(1,0,1),(=1,0,1)}.

2 1 -1 L/ 0 20
01 1 2\ 1 2 1

Ta co:
11 1
g, = ( I -1 1 )
1 1 -1
Suy ra
L/ 0 20 1 1 1 2 1 -1 1 2 0
flp=z 1 -2 1 1 -1 1 10 0 |=[2 -1 -1].
2\ -1 2 1/J\1 1 —=1/\o1 1 11 -1

Thi du 4.11. Cho AXTT f:R3 — R? dugc xac dinh béi
f([E,y,Z) - (I’+y—27$—y+2)
Tim ma tran biéu dién clia f theo cip co sé:

B=1{(1,1,0),(0,1,1),(1,0,1)}; B ={(2,1),(1,1)}.
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Ta co :
101 5 1
P—PE3—>B—<1 1 0>3Q:PE2—>B/_(1 1)’
01 1
~ 1 -1 . 1 1 -1
Suy ra:
1 01
B ooimBr o (1 —1\[(1 1 -1 (2 0 -2
flg =@ [f]E3P—<—1 2)(1 1 1)(3 } ?)‘(—20 4)'

Thudt todn tim ma tran biéu dién cia AXTT: Cho dnh za tuyén tinh f : R* — R™
. Gid st R™, R™ ¢6 co sd lan luot la:

A ={uy,ug,...;un}, B={v1,v2,....;0m}.
i) Tim cac ma tran
S=(lulg, [lp, — nlg, );Q= (1 (w)lg, [flg, - [f(uwm)g, ).
i) Dung cac PBDSC trén dong dua ma tran (S| Q) vé ma tran <I| [f]ﬁ) .
Thi du 4.12. Cho PBDTT f (x,y) = (z +y,z — 2y) .

Dung thuat toan, tim [f]; véi B = {(2,1),(1,-1)}.

o2 1 )
Tauco.S—(1 _1>,

F(2,1) =305 (1L, -1)=(0,3) =@ = <3

2 1 [ 30 diwd, (1 —1
(S|Q>:<1—103> ><2 1
1 —1 0 3 do—do—2d; 1 —1
0 3 |3 —6 Lo 1

dy—3ds 1 =110 3 di—dy+ds 10
— 1 —2) (o1

0 1
VaY[f]B:<i _12>

Thi du 4.13. Cho AXTT f(z,y,2) = (x+y — 2,2 — y + z) . Dung thuat toan, tim
ma tran bieu dién ctia f trong cip co sd:

B =1{(1,1,0),(0,1,1),(1,0,1)}, B = {(2,1), (1,1)}.
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Ta co:

S = ( [vlg, [U2]E2):(% i)

FOL0) = 2.0 £0.0.0) = 0.0 (0.1 =02, == (§ § ).
21120 0) deod 1700 2\ d—od—2d
(S’Q)—(11002) >( 1200) >

Thi du 4.14. Cho AXTT f (z,y) = (x+y,y — x,x) va co s6
A={(1,0,0),(1,1,0),(0,1, 1)}, B={(1,-2),(3,4)}.

Dung thuat toan, tim ma tran [f]g

Ta co :

11
S=(lulg [lg vl )= ( 8 (1)

-1 7
f(l,—2):(—1,—3,1);f(3,4):(7,1,3):>Q:( 3 1).
3
1 -1 7 b dd 10
0 -3 1 $><0 1 1
0 1 3 0 0
do—da—d 1
2—d2—ads 0
d1*>d1+d3 0

3 9
Vay :[f]5 = ( —4 =2 ) :
13

10
11
01

0 0
10
01

Dinh ly 4.3. Cho PBDTT f:R" — R" va vector u € R" . Gia st B la cd sd ctia
R"™ . Khi dé, ta co
[f(w)]p = [flp-[ulz

Thi du 4.15. Cho PBDTT f:R? — R3 ¢6 ma tran

17 -2
[f]E3:<0 3 3 >
2 8 —1
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Hay tim biéu thic cia f.
V6i moi u = (r,y,2) € R? | ta can tim f(u).
Ta co:

[f(u)]Eg - [f]Eg [U]Ezs
1 7 =2 x x4+ Ty — 2z
(03 )(y):< 313 )
2 8 —1 Z 20+ 8y — 2
Vay f(u) = (x + Ty — 22,3y +32,2x + 8y — 2) .
Chau thich 29. 'E,, la co sd chinh tdc cia R,, . Khi dé ta co :
y=f=Ax
T dé néu f cé anh za nguoc thi biéu thiic danh xa nguoc la: v = A~y
Thi du 4.16. Tim dnh xa ngugc(néu cé) cia dnh za:

f:R3 > R3
f(z1; 295 23) = (21 + 22 + 2203, 21 — X2 + 23,21 + T2 — T3)

. Khi do:

Thi du 4.17.

f:R? - R? g:R? 5 R?
r— By —a2) y—= (1 — Y2501 +y2)

1Sinh vien xem [2]

109
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1.4 Hang ctia anh xa tuyén tinh

Hang ciia dnh za tuyén tinh f: R™ — R™ la s6 chiéu ctia khong gian dnh. Kij hiéu

la r(f).
Nhuw vay r (f) = dim (Imf) .

Dinh ly 4.4. Hang cia dnh za tuyén tinh f : R™ — R™ bang vdi hang ma tran
biéu dién cia f theo mot cip co sé nao dé.

Thi du 4.18. Cho AXTT f: R? — R? dugc xac dinh béi f (z,9,2) = (x +y — 2,0 —y + 2).
Tim hang cua f.
Ta co:

NE = (el Vel Uels)=(1 4 7 )

1 1 —1 dz—)dg—dl 1 1 —1
1 -1 1 0 -2 2 ’

Vay r(f) = 2.

2 Tri riéng-vector riéng

2.1 Da thic dac trung
Dinh nghia 4.3. Cho ma tran A € M,(R). Da thic bac n ctia A:
Py(N) =[A—= A, |

dugc goi la da thitc dac trung ciia A va phuong trinh P,(\) = 0 dugc goi la phuong
trinh dac trung.

Dinh nghia 4.4. Cho PBDTT f:R"™ — R" . Da thtc bac
Pf()‘> =|A—Ay|

dugc goi 1a da thitc ddc trung ctia f (A 1 ma tran bicéu dién ctia f theo mot co
s6 nao d6) va phuong trinh Py (\) = 0 dude goi la phuong trinh dac trung.
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Thi du 4.19. Tim da thic ddac trung cia A = < ;) Z ) :

Ta co:
1 2 1 0 1—A 2
(R BCK) MELPEN

=(1—=A)(4—X)—6=X\—5\-2.
Thi du 4.20. Viét phuong trinh ddac trung cia PBDTT

f(x,y,z):(x—y,y—z,z—x).

-1 0 1

1-Xx -1 0
0 1—-Xx -1
—1 0 1—A

Phuong trinh ddc trung —\3 +3X% — 3\ = 0.

Pr(\) =|A—\3| = = -3 +3\% -3\

2.2 Tri riéng ,vector riéng
Dinh nghia 4.5. Cho PBDTT f:R" — R”
i) S6 thuc A € R duge goi la tri rieng clia f néu

dreR" x#£0: f(x) =\ (4.1)

ii) Vector z thoéa (4.1) dugce goi la vector riéng clia f tng vdi tri rieng A

Thi du 4.21. Cho phép BDTT f(x1,x2) = (dx1 — 229,71 + 22) .
Xét A =3 va vector x = (2,1) , ta co:

flz)=f(2,1)=(6,3) =3(2,1) = \x.

Vay x = (2,1) la vector riéng ing vdi tri riéng A = 3

Dinh nghia 4.6. Cho ma tran A € M, (R)
i) S6 thuc A € R duge goi la tri rieng clia A néu

Jz e Rz #0: Alz] = \[z] (4.2)

ii) Vector z thoa (4.2) dugce goi la vector riéng ctia A ting véi tri rieng A

Dinh 1y 4.5. Cho PBDTT f:R" — R"

i) A € R la tri riéng cia f néu va chi néu \ la tri riéng cia ma tran biéu dién
cta f theo mot co sd nao do.
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it) x # 0 la vector rieng ciua f néu va chi neu  la vector riéng cia ma tran biéu
dién cia f theo mot co sd nao do.

Chau thich 31.
Alx] = Mz] & Alz] — ANz] = [0]
& (A= ML) [z] =10]. (4.3)

Dé x # 0 la vector riéng ctia A thi (4.3) phdi ¢ nghiém khong tam thuong.
Theo quy tac Cramer, ta suy ra:|A — \,| =0
Vay X\ la nghiém cia phuong trinh dac trung.

Thuat toan tim tri riéng va vector riéng
i) Gidi phuong trinh ddc trung |A — \,,| = 0 dé tim cdc tri riéng.
i) Gidi hé phuong trinh (A — \I,) [x] = [0], nghiém khong tam thuong la vector

T1ENg.

Thi du 4.22. Cho PBDTT f:R2? — R? ¢6 ma tran biéu dién la A = ( le _12 ) .

Tim tri riéng va vector riéng cua f.
Ta co:

Pf(A):\A—MQy:' RGN ‘:)\2—5)\+6.

Pf(/\):0<:>)\2—5)\+620<:>{:\\ ;
Vay f co cac tri riéng \; = 2, Ao = 3.
Voi \y = 2 giai hé (A —215) [z] = [0]

of2 2 w1\ (0 o) 20 —222=0
1 -1 o /L0 71— 29 =0 1 —x2 = 0.
Dat o = a € R = 21 = a. Vector riéng x = (z1;22) = (a; ), a # 0.
Vo )\ngia?i hé (A—SIQ) [I]Z[Q]

o1 2 r\_ (0l o—202=0
1 -2 z ] L0 T — a0 =0 T YL T 4h2

Ddtl‘QZﬁERixl:QB.
Vay vector riéng x = (z1;72) = (26;8), B # 0.

Thi du 4.23. Tim tri riéng va vector riéng ciua ma tran

001
A=101 0 ).
100
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- 0 1
PaN)=|A—Xs3/=| 0 1=X 0
1

PAN)=0&e1-N)(\N-1)=0& ==+l
1

Vay A co cac tri riéng la A= —1, A= 1.

10 1 1 0
de’)\:—lgidihé(A+Ig)[x]:[9]<:>(0 9 0><m):<0>
10 1 3 0
10110 10110
<020 0)%(020 0).
10110 0001]o0
R

=«
Nghiém cua hé:{ 29 =10

Vay vector riéng x = (—a;0; ), a # 0.

-1 0 1
( 0O 0 O
1 0 -1
932:5€R
Vay nghiém cia hé { r3=v€R

xr1 =17.
Vay vector riéng x = (v; 3;7), B%+~%#0.

oS OO
N—

8 > dz—ds+d ( _0
0 0

2.3 Khong gian riéng

Dinh nghia 4.7. Cho PBDTT f:R"™ — R" va A la tri riéng cua f.
Tap hop E(\) = {z € R"|f(z) = Az} dugc goi la khong gian riéng ctia f ting vdi
tri riéng \.

Dinh nghia 4.8. Ma tran A € M, (R) va X la tri riéng cua A.
Tap hop E (\) = {z € R"|A[z] = A\[z]} dudc goi 1a khong gian riéng ctia A tng véi
tri riéng A.

Chau thich 32. Cac nghiém co ban DLTT cia hé (A — \y,) [x] = [0] tao thanh co

sd cho khong gian E (\)
Thi du 4.24. Cho ma tran
2 4 3
A= ( -4 -6 -3 > .
3 3 1
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Tim co sd, so chiéu cua cdc khong gian con riéng 1ng vdi cac gid tri riéng cua A.

2\ 4 3
PaN) = |A—A|=| —4 —6-x -3
3 3 1-2A
29X —2-X 0 2.2 0 0
di = dy+d _
hodtd) 7,0 g\ 3 |ezZ2e-al T,7 o, _3
3 3 1o 3 0 1-A
2_) -3 >
= 2= 0 =t
A= =2
PA()\):O@[)\:L

Vi A= —2 , ta 26t hé (A +2I3) [2] = [0]

4 4 3 1 0
s -4 -4 =3 z | = 0
3 3 3 x3 0

4 4
(-4 5 8>__>d1“d3 (—34 55 8) e
3 3 3 |0 4 4 3 |0
L1 1oy 1 PR U U N
4 4 —3 |0 | BzeHh g 1 |0 | &2Bth g0 1|0 |.
4 4 3 0 ) dsmds—ddi \ o o —1 | 0 00010

Chonzo=a€R= 21 =—a, 23 =0.

Nghiém cia hé x = (—a, «,0) = a(—1,1,0).

Vay E (—2) co6 co sd {u; = (—1,1,0)}, dim E (-2) = 1.
Voi X=1, ta xét hé (A — I3) [x] = [0]

1 4 3 1 0
@<_4 e _3)<x2>—<o)
3 3 0 3 0

1 4 3 0N 1 4 3 0N 1 4310
4 -7 3|0 | zeHh g g 9 | o | B2Bre g9 9| 0
3 3 0 0 ) ds=ds=3di \ o —_9 —9 | O 00010

Ch_OnxgzﬁGRixQ:—ﬁ, r1 = p.
Nghiém cia hé x = (8,—03,6) =0 (1,-1,1).
Vay E (1) co co s {ug = (1,-1,1)}, dim E (1) = 1.

Thi du 4.25. Cho ma tran
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3—A 1 -1
P (\) =|B— \3| = 2 2—X —1
2 2 —A
1-X2 A—=1 0 1—A 0 0
d dy —d
1 —d; 9 5 5\ _1 2 — o+ 9 A—\ —1
2 2 —-A 2 4 -2
4-)X -1

:(1—)\)‘ ‘:(1—)\)(/\2—4/\+4):(1—)\)(/\—2)2.

4 =)

PB<A>:0@<1—A><A—2>2=O@[§ >

Véi =1, ta zét hé (B — I3) [z] = [6]
21 -1 [0\ 2 1 —1
2 1 -1 |0 | 2229 (090 0
2 2 —1 | 0) d2d=di \ o 1

Chon z3 =a € R = 21 =9, zo = 0. Nghiém hé z = (§,0,a) = §(1,0,2). E(1)co

co 50 {u1 = (1,0,2)}, dimE (1) = 1.

Vdi Ay = 2, ta xét he (B — 213) [z] = [0]
1L —1]joy, (1 1 -1
2 0 —1 | 0 | &ze2q | g 9 1
2 2 —2 | 0) d=ds=2d \ o o 0

ChOTLxg:ﬁERixzzg, T

Nghiém cia hé v = <§, g,ﬁ) = g (1,1,2).
E(2) co co s {uz = (1,1,2)}, dim E (2) = 1.

2.4 Dinh ly Cayley-Hamilton
Dinh 1y 4.6. Cho ma tran A c6 da thic dac trung la Pa(N) . Khi do, ta co

Py (A) = (045),,

w o
o O
— o W

Thi du 4.26. Cho ma tran A = ( ) . Tinh det B vdi

B= AT — 10A% 4+ 144% + 4A* + 815.
Ta co:

Py(A) = |A—=A3| =

7T—X 0 3
0 2—-Xx 0
3 2 1—A

‘:(2—)\)(/\2—8/\—2)

T—X 3

|73t
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=222 160 —4 - N3+ 8\ + 20 = A3+ 10A\2 — 14\ — 4

= Py (A) = —A3 +104% — 144 — 413

Ma theo dinh ly Cayley — Hamilton thi Pa(A) = 0s.

Do vay —A3 +10A% — 14A — 413 = 03.

= A3 — 1042 + 14A + 413 = 03 = A* (A% — 1042 + 14A + 413) = 03

= A7 — 10A% + 14A% + 4A4% = 03 = AT — 10A5 + 1445 + 4A* + 813 = 813
= B = 813 = det B = det (813) = 8.

3 Chéo héa ma tran

Dinh nghia 4.9. Cho ma tran A € M, (R) . Ta néi A chéo hoa dugc néu ton tai
mot ma tran P kha nghich sao cho:

M0 0 0
plap=| O 22 0 0 e (A e, )
0 0 . A

_ oo
O = O

0
Thi du 4.27. Ma trgn A = ( 0 ) la chéo hoa duoc vi co ma trgn P =
1

1 00
< 0 10 > kha nghich thoa
-1 0 1

000
PlAP=(01 0 |.

0 01
3.1 Diéu kién can va du cho sy chéo héa

Dinh 1y 4.7. Cho ma tran A € M, (R) . Ma tran chéo héa dugc néu va chi néu
2 diéu kién sau dudge thoa:

i) Da thic dac trung P4 ()\) tach duge, nghia la
PyA) == X)) (A=) (X = )™
ii) V6i moi j =1,k , ta c6 dim E (\;) = 7.

Thi du 4.28. Ma tran sau cé chéo hoa dugc hay khong?

A:(%_;’).
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Ta co:

1-A -3 ‘:)\2—6)\+11.

PA()\):|A—)\12]:‘ 5" 50

Do Py (\) khong tach duge , nén A khong chéo hoa dugc.
Thi du 4.29. Ma tran sau co chéo héoa duge hay khong?

3 1 -1
A= 2 2 -1 ].
2 2 0

3—A 1 -1

Ta c6: PAx(\)=|A=X3|=| 2 2—-Xx -1
2 2 —-A

. 1—X A—=1 0 1—A 0 0

i di—dp D o0t 9 4_\ —1

2 2 '\ 2 4 —\

:(1—>\)‘ 41A :i ‘z(l—/\)()\Q—4)\+4):(1—/\)()\—2)2.
A

PA()\):()(:»(l—/\)()\—2)2:0<:>[/\i;
Vdi A =2, ta 26t hé (A—21I3) [«] = [0]

1 1 -1 0 dsde 24 1 1 -1 0
20 -1 |0 |)&22==% 0 -2 1 |[0].
2 9 _9 0 da—d2—2d; 0 0 0 0

a

Chonrzz3=acR=>22=9, z

Nghiém ctia hé: x = ($,$.a) = $(1,1,2). Ta c6 E(2)co co sd {u = (1,1,2)}, dmE (2) =

Ta théy dim E (2) < 2 nén A khong chéo héa duge.

3.2 Thuat toan chéo héa ma tran vuodng

Cho ma tran A € M, (R). DE chéo héa A | ta tién hanh cic bude sau:

i) Tim da thiic dic trung Pa()\) . Néu Py (N\) khong tach duge thi A khong chéo

héa. Ngugc lai, néu Py (N\) tach dugc thi ta chuyén sang budc 2.
i) Tvm cac co sd Bj cua cac khong gian rieng E();) . Gid st dim E (\;) =

Tj, Vj = 1,k}.
ii1) Dat B = By UByU...U By. Dat P = Pg_,p Khi do, P khd nghich va

P7YAP = diag (A1, A2, ..., Ai) -

(moi \; zudt hién r; lan).
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Thi du 4.30. Chéo hoa ma

Pa(N) =

=1 =3(-1-
Véi \y = 1, ta xét hé (A — 1)

< (5 %

Chon rs=a € R= 121 = 3.
E (1) ¢o co so By = {u; = (1,

tran
1 0
(10,
1—A 0
|A_”2|:‘ 6 —1—)\'

) PA(/\)—0<:>/\1—1 /\2
) [z] =

(2)-(3) otr-soes

«

Ta c6 nghiem x = (§,a) = § (1,3).
3, dimE (1) = 1.

Vi M\ = —1, ta 26t hé (A+ L) [z] = [6)]

PN 2
6

Chon xo = 8 € R. Ta c¢é nghiém x = (0,3) =

1) (%) ()%—0

(

E(—1)c6 co s¢ By = {ug = (O 1)} dimE (—1) =

Dit B = BluBg—{u:(

,_.o

=(0,1)}.
. Khi do P khd nghich va :

s (10
PAP_<O_1>.

4 2 -1
Thi du 4.31. Chéo hoa ma tran A = ( —6 —4 3 > :

-6 —6 5
4 — )\ 2 —1
PAN) =|A- M| =| -6 —4-X 3
—6 —6 5—A
4 — )\ 2 —1 4 — )\ 1 —1
d3 = ds —d —
B 5 4\ 3 C2 2 CatC3 6 —1—-)\ 3
0 A—2 2—)\ 0 0 2— A
:(z_x)"l_? _11_)\‘:(2—)\)(/\2—3/\+2):—()\—1)(2—)\)2;

A=1
PA(A)ZO@{)\:Z

Voi )\1 =1 ] ta xét hé (A — ]3) [ZE] = [0]

3 2 -1
-6 -5 3
-6 —6 4

8 d2—>d2
O d3—)d3

b, (3 2 -1
a0 -1 1
+2d1

0 -2 2

o OO

ds—>ds—2d 3 2 -l
3_> 3 2 _1 1
0 0

o O

118
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Chonzy =a € R = 23 = a, 11 = —§. Ta dugc nghiem z = (-§,a,0) = §(-1,3,3).
E (1) ¢o co so By ={u; = (-1,3,3)}, dim FE (1) = 1.

Vi \ =2 , ta zét hé (A — 213) [2] = [6]

2 02 1[0\, o 22 —1 10
6 -6 3 |0 | 2220 g0 0 |0
—6 —6 3 0 ) dsmdst3d \ o o 0 0

Chon zy = B, 23 = v € R = 21 = =+ 3. Ta dugc nghiem z = (- +3,8,7) =
B(—=1,1,0) +3(1,0,2).

E(=2)¢6 co s¢ By = {ug = (—=1,1,0) ,uz = (1,0,2)} ,dim E (=2) = 2.
DdtB:BlUBQI{ul:(—1,3,3),UQ:(—1,1,0),U3:<1,0,2)}.

-1 -1 1
DdtP:PE%B:< 3 1 O).
2
0
0 ].
2

3 0
Ménh dé 2. Cho ma tran A € M, (R) . Néu A c6 n tri riéng phan biét thi A chéo
hoa duoc.

Khi dé P khd nghich va P~1AP = (

SO =
NN O

Thi du 4.32. Trong cic ma tran sau, ma trgn nao chéo hoa dugc:

a-(33)5-(33)c-(1 &)

Hudng dan: A va C.

3.3 Tinh luiy thitra bac cao ciia ma tran

Cho ma tran A € M, (R) . Gia si A chéo hoa dugc. Khi do, co ma tran P kha
nghich sao cho

P7YAP = diag (A, A2, ..., \n) = A = Pdiag (A, g, ..., \) . P!

= AF = Pldiag (A1, Ag, .., \)]" P! = AF = P.diag (Ak, A Aﬁ) P!
Thi du 4.33. Cho ma tran A = < g _01 > Tinh A2017

P =la-anl=| 250 0 =1
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3

A
A=—1

PA()\):0<:>{

Véi A =3, ta zét hé (A — 31 [] = [0]

0 0 21\ (0 B
(22 (2) = (3) e -tmno

Chon zg = a € R =z = 5. Ta dugc nghiem x = (§,a) = $(1,2).
E(3) co co sd By ={u; =(1,2)}, dim E (3) = 1.
Voi A = —1, ta xét hé (A+ L) [z] = [0]

4 0 1\ _ (0 .
(1) () (§) e
Chon zo = a € R. Ta dugc nghiém x = (0,«a) = « (0, 1).

E(—=1) ¢ co s0 By = {uz (0 1)} dimE(-1) =1.
Dat B= By UBy = {u1 ( )}

(1,
D@tP_PEﬁB_( )
Ta c6 P kha nghich va
10 3 0 _
P:PEﬁB:<2 1):>A:P(O _1)P1
2017

2017
0 . _ 3 0 1 32017 1
P _P( 0 _1 prt=pP( " )P

32017 0 1 0 B 32017 0 1 0
0 -1 -2 1 )7\ 232017 _4q -2 1

4 Bai tap
4.1. Cho dnh za tuyén tinh f : R?2 — R2?, ma tran cta f doi vdi co séd F =
{fi=11), fo=(10)}

la: (;) Z).Tim biéu thitc cia f .

4.2. Cho dnh za tuyén tinh f:R? — R2, dinh bdi f(x1,22) = (21 + 312, 221 + 429).
Tim ma tran cia anh za ngude f~1 : R? — R? doi vdi co sd chinh tac.

4.3. Cho dnh za tuyén tinh f : R? — R?, dinh bdi f(zx,y) = (4z, 4z —y). Tim ma
tran cia f doi vdi co sd F = {f1 = (1;1), fo=(-1;1)} .
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4.4. Cho hai dnh za tuyén tinh f: R® — R3 dinh bdi

f(x1;20;23) = (21 + w2 + 23,01 + T2 — T3; 71 — T2 — T3)
va g: R3 — R3 dinh bdi

g(w1; 295 23) = (71 — w2 — 3; 21 + T2 — T3; 01 — T2 + X3)
. T'm cong thic anh xa hop go f: R3 — R3.

4.5. Cho dnh za tuyén tinh f:R? — R2, dinh bdi f(z,y) = (x +y,z —y). Tim ma
tran cia f doi vdi co sé F = {(1;1), (1;0)}.

4.6. Cho dnh za tuyén tinh f : R> — R2. Ma tran cia f doi vdi co sé F =
{(0;1), (1;0)} la ( 3) Tum biéu thite ciia f .

4.7. Cho dnh za tuyén tinh f:R? — R2, dinh bdi f(z,y) = (x —y,z —y). Tim ma
tran cla f doi vdi co sd F = {(1;1), (1;2)}.

4.8. Cho dnh za tuyén tinh f : R?2 — R2?, ma tran cia f doi vdi co sé¢ F =
{(0; -1), (1;0)} la <Z1)> i) Twm biéu thite cia f .

4.9. Cho dnh za tuyén tinh f: R? — R?, ma tran cia f doi vdi co 56

F={fi=(1:1), fo=(1:=1)} la: (1 0) Tim bidu thite cia f .

4.10. Cho dnh za tuyén tinh f : R?> — R2, ma tran ciua f doi vdi co sd E =

{(1;0),(0; 1)} la G g) Tim, biéu thic cia dnh za nguge f~1: R? — R2,

4.11. Cho dnh xa tuyén tinh f : R3 — R3, dinh bdi f(x,y, z) (r—y,y—2z —2+2).
(0;

Tom ma tran cia f doi vdi co s6 E = {(1;0;0), (0;1;0),

4.12. Cho dnh za tuyén tinh f : R3 — R3, dinh bdi f

(z,y
Tim ma tran cia f doi vdi co s¢ F = {(1;1;0), (0;1;1), (1;

)
4.13. Cho dnh xa tuyén tinh f:R3> — R3, dinh bdi f(z,y, 2 ) (x+y,y+z,2+2).
Tim ma tran cia f doi vdi co s6 F = {(1;1;0), (0;1;1), (1;0;1)}.

4.14. Cho dnh za tuyén tinh f:R3 — R3, dinh bdi f(x,y,2) = (x+y+ 2,0 —y +
z,x +y+32). Tvm ma tran cia f doi vdi co s6 F = {(1;1;0), (0;1;1), (1;0;1)}.

4.15. Cho dnh za tuyén tinh f : R? — R3, biét ma tran cia f doi vdi co sé

1 1 1
F={(110), (0;1;1), (1;0;1)} la: (2 1 —1>
-1 0 1
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i) Tim biéu thitc ciia f .
ii) Tim biéu thitc ciia f~' (néu cé).
4.16. Cho dnh za tuyén tinh f : R® — R3, biét ma tran cia f doi vdi co sd
1 11
F={11-1), (=551, (-1} la: | 2 1 4
-1 3 1
i) Tim biéu thic cia f .
i) Tim biéu thiic ciia f~' (néu cd).
4.17. Trong cdc dnh za sau, dnh xa nao la dnh za tuyén tinh to R? — R2
= (x1 + 3x2 + 1, 221 + 4x9)

)

ZZ) flxy, [BQ) (.Tlxg, 2r1 + 4$2)

) = (6x1 — 2x9,2x1] — x2)
)

-~
<
~

8
=

=

o
I
—~
S
—
=
)
~

4.18. Trong cdc dnh za sau, dnh za nao la dnh za tuyén tinh tu R? — R?
Z) f(a:l, 332) = ([l?l +3x2 + 1, 221 + 4%2)
i) f(x1,72) = (v129, 221 + 422)

,”’Z) f(xlaxQ) = (6I1 - 2'1:27 2'/1"13 - xZ) d) f(xlalQ) = (21‘1,,1’1 - I2>

4.19. Trong cdc dnh za sau, dnh za nao la dnh za tuyén tinh tu R* — R2

(271 +3z0 + 1, 221 + 4$2)
= (x1 + x2, 221 + 4x2)

4.20. Cho dnh xa tuyén tinh f : R® — R?, dinh bdi f(z1,x0,23) = (21 + xz + 23,21 —
o + x3,T1 + T2 — .733). T@p hO’p V tét ca (xl, x9, xg)théa f(:vl, x9,T 3) =
4.21. Cho dnh xa tuyén tinh f: R — R3, dinh bdi f(x1,x0,23) = (xl To+ T3, T +
T9 + a3, 21 — x9 — 3). Tap hop V tat cd (xl,xg,:cg)thoa flz1, 29, 23) =

4.22. Cho dnh za tuyén tinh f : R3 — R3, dinh bdi f(x1,29,23) = (x1 + 229 +
3x3, 4x1 +512+ 623, T2, +8x9+9x3). Tap hop V tdt cd (x1,xe, x3)théa f(x1,x2,23) = 0

4.23. Cho dnh za tuyén tinh f : R? — R3, dinh b6i f(x1, 20, 23) = (1 + 2 +23, 21 —
x9 + 23,21 + 29 — 23). Tm ma tran cia dnh za nguge f~1 : R3 = R3 doi vdi co 56
chinh tdc.
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4.24. Cho dnh za tuyén tinh f:R> = R3, dinh bdi f(x,y,2) = (x +y+ 2,2 —y +
z,x+y—2). Tim biéu thic cia dnh va nguge f~': R3 — R3.

4.25. Cho dnh xa tuyén tinh f:R3 — R3, dinh bdi f(z,y,2) = (x+y,y + 2,z + 2).
Tum biéu thite ctia dnh va nguoe f~1: R? — R3.

4.26. Xdic dinh m dé anh za tuyén tinh f: R3 — R3, dinh bdi f(x,y,z) = (mx +
y+z,x+my+z,x+y+mz) cé dnh ra nguoc f~: R3 — R3.

4.27. Xdc dinh m dé anh za tuyén tinh f: R3 — R3, dinh bdi f(x,y,z) = (mx +
y+z,x+my+z,x+y+mz)khong cé dnh xa nguge f~1: R3 — R3.
4.28. Cho dnh za f: R3 — R3, dinh bdi f(z,y,2) = (x+y+2z,0+2y+z,z+y+32).
i) Chatng minh f la phép bién doi tuyén tinh.
i) Tim ma tran cia f doi vdi co sé chinh tdc clia R3.
ii) Tim ma tran cia f doi vdi co sd F = {(1;1;-1), (=1;1;1), (1;—1;1)} (gidi bang
hai phuong phdp).

4.29. Cho fla dnh za tuyén tinh c6 ma tran theo cip co sé chinh tac zdc dinh nhw
dudi day. Hay tim mot co sé va zdc dinh so chiéu cia Im(f) va Ker (f):

1 -1 3 2 0 —1
) <5 ; _4) i) <4 0 _2) (P 32)
7T 4 2 00 O

4.30. da thic ddac trung ciua cdc ma tra

),c

4.31. Tim cac tri riéng cua cic ma trgn sau:

-1 0 111 -1 1 1
A=(-4 1 o],B=(1 2 2),4=(1 -1 1
0 0 3 2 2 4 1 1 -1

sau.’

A:

T
1
0
0 B =
0

corw3

g
2
1
0
1

O W WD

n sa
3 3 1 2
2 2 11
2 2 10
0 2 11

O NN W
DO O O
Il
N
DO =
S
—_
~__

1
0
0
0

4.32. Chéo héa cac ma tran sau:

1 —1 0 1 1 1 -1 1 1
A=(-4 1 o), B=(122),c=(1 -1 1

0 0 3 2 2 4 1 1 -1
4.33. Tinh A2017 yg;

31 1 311
UA_<242>iUA_<131>
113 113

BAI TAP TRAC NGHIEM
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Cau 310. Anh za nao sau day la dnh za tuyén tinh to R3 vao R? 2
A f(z,y,2) =20 —3zy+4z2 —3y+2) .
B. f(z,y,2) = (2 —3y+4z; v —3zy + 2) .
Cf($7y72)2<2l’—y+2+1,$—3y+2>
D. f(z,y,2) = (20 — 3y +4z; x — 3y + 2).

Cau 311. Anh za nao sau day la dnh za tuyén tinh ta R3 vao R3 ¢
A f(z,y,2)=(z—y+4z, x—3y+z xy).
B. f(z,y,2) = (222 =3y + 42, 2 — 3y* + 2, 0) .
C. f(r,y,2)=2x—y+2z, 2—3y+ 2z 0).
D. f(z,y,2 )z(2x—3y—|—4z r—3y+z 1)

Cau 312. Anh za f : R3 = R3 zdc dinh bdi f (z,y,2) = (20 — 3y + Az, 2 — 3Bay, x + 2),
(A, B € R) la dnh za tuyén tinh khi va chi khi:

A. A=B=0. B. A tiy 4, B=0.
C. B tuy y, A=0. D. A B tuy y.
Cau 313. Trong cdc dnh za sau, dnh za nao la dnh xa tuyén tinh ti R? — R?
A. f(xy,22) = (1 + 3w2 + 1, 221 + 4x9).
B. f(x1,22) = (x122, 221 + 419).
C f([L’l,xQ) = (61‘1 — QZBQ, 2331 — xz).
D. f(z1,32) = (212, 22).
Cau 314. Trong cdc dnh za sau, dnh za nao la dnh xa tuyén tinh ti R? — R?
A. f(z1,22) = (z1 4+ 322 + 1, 2951 + 4x9).
B. f(:lfjl7 132) (l‘lxz, 2x1 + 4:62).
C. f(z1,22) = (6x1 — 219, 271% — 1:2).
D. f(z1,22) = 221,21 — 22).
Cau 315. Trong cdc dnh za sau, dnh za nao la dnh xa tuyén tinh ti R? — R?
A f(xy,22) = (1 + 3x2 + 1, 221 + 4x9).
B. f($1, $2) (:171 + 9, 211 —|— 41‘2)
C f(:L’l, 1‘2) (6[[1 — 21‘2, 2%’1 — xg),
D. f(x1,22) = (221 + 4,21 — x2).
31

Q
)
=

. Cho dnh xa tuyén tinh f:R® — R3, dinh bdi f(x1,x2,23) = (x1 + 29 +
2+ x3, 11+ X9 —I‘3) Tap hop V tat cd ($1,JZ2,$3) thoa f(:)?l,:L‘Q,:Eg) =0 la:
{(z1,x2, x3)/ 1 = 29 = 3 = 0}.

{(Jfl,xz, J]g)/xl =3x3+ 1, o0 =3x3, x3 € R}.
{
{

s
&
8
i,

(1,29, x3)/x1 = 3w3 + 1, x9 = 3u3, T3 € R}.
(1,9, x3) /21 = 323+ 1, 2 = 313, T3 € R}.

||||||||H@

oQws

*
c
S<SS<4 w oS<<<|

17. Cho dnh za tuyén tinh f : R® — R3, dinh bdi f(x1,x9,23) = (21 + 22 +
2+ 3,T1 — X2 —1’3) T@p hO’p V tat cd (:rl,fljz,$3) thoa f(xl,xg,l’g) =0 la:
{ xr1,T9, :133)/1’1 = X9 = X3 = O}.

{

{

{

8
o
8
—

(
<x1,$27 ﬂfg)/xl = 07 Iy = —I3, X3 € R}
(:L‘1,£C2, 373)/331 = 3x3, o = 3x3, 3 € R}.
(1,22, x3)/x1 = 323+ 1, 29 = 3z3, 23 € R}.

oQws

g
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Cau 318. Cho dnh za tuyén tinh f:R3 — R3, dinh bdi f(x1,x2,23) = (21 + 22 +
3xs, 4x1+5bxa+6x3, Tx1+8x2+923). Tap hop Vtat ca (r1,xe,x3) thoa f(x1,z2,23) =0
la:

AV ={(z1,x2, x3)/ 21 = 19 = 23 = 0}.

B. V = {(21, 72, ¥3)/ 11 =0, 22 = —x3, 13 € R}.
C. V ={(z1,x9, x3)/21 = 323, 2 = 323, T3 € R}.
D. V ={(z1,22, z3)/21 = 3, v9 = —2x3, 3 € R}.

Cau 319. Anh za tuyén tinh f - R3 — R3 dinh bdi f (x,y,2) = (x —y + 42; © — 3y + 2; 2)
cé ma tran biéu dién theo co sd chinh tdc cia R3 la:

1 -1 4 11 0
A. (1 -3 1. B.|-1 -3 0].
0 0 1 4 1 1

C. Cac két qud trén deu ding. D. Cdc két qud trén deu sai.

Cau 320. Anh za tuyén tinh f: R2 — R2 dinh bdi f (x, ) = (z+ 2y,x + 3y) c6 ma
tran biéu dién theo cdp co sé chinh tic By ciia R? va co s B ={(0,1), (-1,0)} la:

-1 -3
A () )

-2 1
o (21)

Cau 321. Anh za tuyén tinh f: R2 — R2 dinh bdi f (z,y) = (v + 2y, z + 3y) ¢d ma
tran biéu dién theo cp co sé B = {(0,1), (=1,0)} va co sd chinh tic By ciia R? la:

/\/I—\
\_/[\jw

1 -3 3 1
A (T ) B. (7 _1).

3 -1 2 -1
o () b (3 )

Cau 322. Cho dnh za tuyén tinh f: R?> = R?, dinh bdi f(x,y) = (x,0). Ma tran
ctia f doi vdi co s6 F = {(1;2), (1;3)} la:
(%)
A5 )

10

a(10) 5
2 2 2 2

o (% 2) o.(2 %)

Cau 323. Cho dnh xa tuyén tinh f : R? — R?, dinh bdif(x,y) = (0,2). Ma tran
ctia f doi vdi co s6 F = {(1;1), (1;0)} la:

a (L) o (1)
o (1) o (4 )"
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Cau 324. Cho dnh xa tuyén tinh f : R? — R?, dinh bdi f(x,y) = (x —y,2). Ma
tran cia f doi vdi co sd F = {(1;2), (1;3)} la:

T
I -1 —4 =7

A (1) e (3 7).
4 —7 4 7

e (3 7) o (4 1)

Cau 325. Cho dnh xa tuyén tinh f : R? — R?, dinh bdi f(x,y) = (z,x +7vy). Ma
tran cia f doi vdi co s¢ F = {(1;3),(1;2)} la:

1 0 0 1
A (1Y) 5 (1)
2 —1 2 1
e () o (% 1)
Cau 326. Cho dnh za tuyén tinh f - R? — R3, dinh bdi f(z,y,2) = (x—y,y—2z, —x+
z). Tim ma tran cia f doi vdi co sé chinh tac E = {(1;0;0), (0;1;0), (0;0;1)
1 2 3 1 -1 0
A.(l 0 1). B.<0 1 —1).
-1 1 0 -1 0 1
1 -1 0 1 1 0
c.lo 1 1]. D.{0 1 -1
-1 0 1 -1 0 1
Cau 327. Cho dnh za tuyén tinh f : R® — R3, dinh bdi f(z,y,2) = (x — y,y —
z,—x 4 2). Tim ma tran cia f doi vdi co s6 F = {(1;1;0), (0;1;1), (1;0;1)}.

1 -1 0 1 -1 0
A.(O | _1). B.(O | 1>.
-1 0 2 -1 0 -1
1 -1 0 1 -1 0
C. (O 1 —1). D. (1 1 —1).
-1 0 1 -1 0 1

Cau 328. Cho dnh za tuyén tinh f : R®> — R3, dinh bdi f(x,y, 2)
Tim ma tran cia f doi vdi co s6 F = {(1;1;0), (0;1;1), (1;0;1)}
—1

110 1 0
A. (0 1 1). B. <0 1 —1).
1 01 1 0 1
1 10 1 -1 0
c.<2 11>. D (0 1 1>.
-1 0 1 1 0 1

Cau 329. Cho dnh za tuyén tinh f: R? — R2? ¢6 ma tran biéu dién cia f doi vdi

(x+y, y+2z,x+2).

co s chinh tdc By la _11 _23) Biéu thitc ciia f la :
A f(zy) = (x+2y, —x —3y).
B. f(z,y) = (z -y, 2z — 3y).
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D. Cac két qua trén deu sai.
Cau 330. Cho dnh za tuyén tinh f : R? — R?, ma tran cia f doi vdi co sé
F={(0:1), (1:0)} la G ;) Biéu thite cia f la:

A. f(z,y) =2z + 2y, v +y). B. f(z,y) = (22 — 2y, x —y) .
C. flz,y) = (2r+2y,z-y). D. f(x,y) = (22 — 2y, 2 — y).

Cau 331. Cho dnh za tuyén tinh f : R?> — R?, ma tran cia f doi vdi co sd
F={21), (LD}l G 2). Biéu thite cia f la:

1
A. f(z,y) = (5y,3y). B. f(z,y) = (5z,3y) .
C. f(z,y)

(3y,5x) . D. f(z,y) = (4y,3y).
Cau 332. Cho dnh za tuyén tinh f : R? — R?, ma tran cia f doi vdi co sé
F={(1;2), 3:4)} la ((1) (1)) Biéu thic cia f la :

A. f(z,y) = (z,9). B. f(z,y) = :
C. f(&?,y):(l’,l') . D. f($7y):(y7y-

Cau 333. Cho dnh za tuyén tinh f : R?> — R?, ma tran cia f doi vdi co sd

F={(L1), (-1;-2)} la (5 ;). Biéu thic cia [l :
A. f(z,y) = (—6x + 4y, —16x + 11y). B. f(z,y) = (—6z + 4y, 16z + 11y) .
C. f(z,y) = (62 + 4y, — 16z + 11y). D. f(z,y) = (6x + 4y, 16z + 11y).

Cau 334. Cho dnh za tuyén tinh f : R? — R?, ma tran cia f doi vdi co sé
E={(1;0), (0:1)} la G Z) Biéu thic cia f la :

A. f(z,y) = (x + 4y, 3z + 2y). B. f(z,y)
C. f(z,y) = (z + 2y, 3z + 4y). D. f(x,y)

Cau 335. Cho dnh za tuyén tinh f: R? — R2 ¢6 ma tran biéu dién cia f theo cdp
co s¢ B =1{(1,1), (0,1)} va co sé chinh tdc By la <1 . Biéu thic cia fla :

(x + 3y, 2z + 4y) .
(x — 2y, 3x — 4y).

1
0 0
= (22 +y, 0). B. f(z,y)=(y,0) .
= (@ +y, x+y). D. flz.y)=(@+y z—y).
Cau 336. Cho dnh za tuyén tinh f : R® — R3, biét ma tran cia f doi vdi co sé
1 1 1
F={(1;1;0), (0;1;1), (1;0;1)} la ( 2 1 —1). Biéu thic cia f la:
-1 0 1
A f(ry,2) = (32— 3y +32 50+ 3y— 3% v)

—_

B. f(z,y.2)= (Jv— 3y +3% v —3y—$z v)
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C.f(a:,y,z):(%:wr%y—%z; 2x+2y 2z Y)
D. f(z,y,2) = (32— 5y + 32 30+ 5y— 32 y+32)

Cau 337. Cho dnh za tuyén tinh f : R® — R3, biét ma tran cia f doi vdi co s

11
F={(1;

1§_1)7 ( 17171) (

1
1)} la(

1 4
1 31

). Biéu thic cia f la:

A f(zy,2)=(— 2m+%y+%z; 4x+%y+%z; —2x+%y+%z)
' B. f(zy,2) = (- 2x+%y+lz; 4x+%y+§z; 2x—l—%y+zz)
C. fry,2)=2e+iy—Lz—do+3y+ 32 20+ 3y+ 22)
' D. flzy,2) = (- 2x+§y+§z; 4x—§y+§z; 2x—§y—§z)

Cau 338. Cho dnh za tuyén tinh f: R?> — R3, trong dé f(2,0) =

(1,2,0). Biéu thic cia f la:

(1,1,1), f(1,4) =

A f(z,y) % (4x + y,4x — 3y, 4z + y).
B. f(z,y) = % (4x + y,4x + 3y, 4z — y).
C. f(x,y):%(4x—y,4x+3y,4x—y)
D.f(x,y):%(4x—y,4x—3y,4x— Y).
Cau 339. Cho dnh ra tuyén tinh f : R? — R3 théa f(2,0) (1,1,1), f(1,4) =
(1,2,0). Cho B=1{(2,0);(1,4)} va C ={(1,2,-2),(-1,2,1),(1,—1,1)}. Tinh [f]g.
4 1 5011
59 73
NiH 1
f
(1) (1))
9 9 9 9

Cau 340. Cho dnh za tuyén tinh f : R? — R3 théa f (2
(1,2,0). Cho B = {(2,0): (1,4)} va D = {(1,0,0),(0,—2,0),
1 1 0

A -1 -1 B. |3

1 0 1

0 1 1

C.[1 -%]. D. (-1

1 0 1

Cau 341. Cho dnh za tuyén tinh f : R2 — R3 théa f (2,

a

O) = (17171>7 f(174> =
,0,1)}. Tinh [f]5.

1

—11.

!

1

_1).

O) = (1,1,1), f(174) =
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(L.2.0). Cho B = {(2.0); (1L.4)} vidy = (). Tom [/ (@),
A. 11 - B.0 1 -1
c.(0 -1 -7, D.(1 -1 0.

Cau 342. Trong khong gian vector V, cho ba co s¢ E = {e1,es}, E/ = {61,62
E/ = {e{/, 2/}, trong do e{ = e1+2eo, eé = 2e1 + 3eg, e{/ = 3e1 +eo, eé/ = 4eq + 2es.

Cho hai anh xa tuyén tinh f, g c6 [flg = (‘Z g) va (glp, = (é 8) Tim

f+9lg

41 —58 41 —58
A3 62)' B. (43 —62)'

—41 58 —41 —58
C. 43 62)' D. (43 62)'
Cau 343. Trong khong gian vector V, cho hai co s6 E = {ey,es}, E/ = {61762
trong do e{ = e1 + 2e9, eé = 2e1 + 3es. Cho dnh za tuyén tinh f co flg = (3 8)

4 5
- Tim [f]g.
3 8 3 4
N 5 ()
5 4 4 3
o (1) o (1 9)

Cau 344. Trong R? cho co sé¢ B = {u; = (1;1) ,us = (—=1;-2)}. Cho f : R? — R?

o= (3 2). ol (2). 7
( ) g (‘56)- c (f) o (1)
—(~1;-2)}. Cho f : R? - R?

Cau 345. Trong R? cho co sé B = {u; = (1;1) ,u

¢6 [f]g = (; Z) Cho [d] 5, = G) Tim [f~1(d)]
—9 —6
N )
Cau 346. Trong R? cho co sé¢ B = {u; = ( i 1), ug

¢6 [f]B:G Z) Oho[]B:G). Tim, [£1(d)] .

A () B () ¢ () b, (59)

() ()

~1;-2)}. Cho f: R? — R?
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Cau 347. Cho f:R? - R?, f(z,y) = 2v +y;3x — 2y). Cho B = {u; = (1;1) ,ug =
(~1:-2)} va [d] = (f) Tim, [f-1(d)] ..

2

A (). 5 (). ¢ (3) o ()
Cau 348. Cho f:R? = R?, f(z,y) = 2v +y;3z — 2y). Cho B = {u; = (1;1),ug =
(—1;-2)} va [d], = (f) Tim, [f1(d)] -

a4 (7). B.4(7) c. (1) D.4(3).

Cau 349. Cho PBDTT f : R? — R3 dinh bdi f (z,y,2) = (z;0 — y + 42,0 — 2y + 82).
Cdc vector nao sau day tao thanh mot co so cua ker f:

A.(0;4;1). B. (0;—1;4).

C. (1;0;0),(0; —1;4). D. (1;0;0),(0; —1;-2).

Cau 350. Cho PBDTT f: R? — R3 dinh bdi f (z,y,2) = (z;0 — y + 4z;0 — 2y + 82).
Cdc vector nao sau day tao thanh mot co so cua Im f:

A. (1;0;0), (0;—1;4). B. (1;0;0), (0;—1;-2) .

C. (1;0;0), (0;—1;4), (0;0;1) . D. ( )5 (0;—15-2), (0;0;1).
Cau 351. PBDTT f : R3 — R3 dinh bdi f(v,y,2) = (x+y— 2,0 -3y + 2,0 —7y)
c6 hang bang:

A. 0. B. 1. C. 2 D. 5.
Cau 352. PBDTT f : R?® — R3 dinh bdi f(z,y,2) = (x+y—2z,2 -3y + 2,2 —y)
c6 so khuyét bang:

A. 0. B. 1. C. 2 D. 3.
Cau 353. PBDTT f :R® — R3 dinh bdi f (z,y,2) = (z + 2y + mz; ma; x + 2y + m?z)
c6 hang bang 2 khi va chi khi:

A.m#0. B.m#1. C. m=0. D.m=1.
Cau 354. PBDTT f :R® — R3 dinh bdi f (z,y, 2) = (z + 2y + mz; ma; x + 2y + m?z)
c6 s0 khuyét bing 2 khi va chi khi:

A.m#£0. B.m#1. C.m
Cau 355. PBDTT f :R® — R? dinh bdi f (z,y, 2) = (z + 2y + mz; ma; x + 2y + m?z)
c6 56 khuyét bang 3 khi va chi khi:

1;0:0
1;0;0

I I

0. D.m=1.

A.m#£0. B.m#1.
C. {Z’ii? D. m tiy .

Cau 356. PBDTT f : R3 — R? dinh bdi f (z,y,2) = (z+ 2y +mz; ma; x+2y+ m?z)

c6 hang bang 3 khi va chi khi:
A.m#0. B.m#1. C. m=0. D. m=1.
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Cau 357. PBDTT f : R?® — R? dugc zac dinh bdi f (z,y,2) = (v —y + 2,0 — 4y + 2z, mz)
la don anh khi:

A.m#£0. B. m #4.
#0 71
c.{nz! D n 7
11 0
Cau 358. Tim da thic dac trung cua ma tran: A = (0 1 0).
5 3 —2
A oV =—A—-1)°(\+2). B.o(\)=(1-2)(\+2).
C. pN)=O=1)%2=)) . D.o(\)=—-A+1)°(A+2).

011
Cau 359. Tim da thic dac trung cua ma tran: A = (1 0 1)

110
A oA\ =—A=27%(A+1). B.o(N)=02-2A)\+1%
C.oN)=02-)(\-1). D.o(A\)=—A+1)>(A+2).

1 -2 1
Cau 360. Tim da thic ddc trung cia ma tran: A = (0 2 O)

2 1 0
A p()=(2- ) (\-1-2).
B.p(\)=02-1) (¥ >\+2)
C.oN)=02-2)(N\+r-2).
D.o(N)=-2(N-r-2).
1 2 3 4
Cau 361. Tvm da thic dac trung cia ma tran: A = 8 é 3 2
00 0 2
AoV == )( 2)".
B.o(N)= (=1 (¥ - 4).
C.op(N)=(N-1)(A~2)".
D. o (\) = (A1) (A2 4).
0 1 -2 0
Cau 362. Tim da thic dac trung cua ma tran: A = _01 8 % 8
=70 0 O
A o) =A(N¥-1)(A~-2).
B.p(A)=A(A2+1)(A—2).
C.oN)=A(N+1)(A+2)
D.p(\)=(\2+1)(A-2)
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Cau 363. Tim gid tri riéng Acia ma tran A = (; _41)
A \=41. B. A\ =+3.
C.A=1va=3. D A=1vA=-3
~ PN , . 0 2
Cau 364. Tim gia tri riéng Acia ma tran A = (2 0)
A . \=0. B.A=14
C. A= =£2. D. Céc két qud trén deu sai.

-1 0
Cau 365. Tim gid tri riéng \ ciua ma tran A 0)
0 3
1vA=3.
—1vA=3.

I
|
O,.];H
—_

A N=+1VvI=3.
C.A=-1v\=-3.

ow
> >
I

Cau 366. Ma trgn A = (g %) (g §> <_31 _25) c6 cdc tri riéng la :

A x=1 B. \=
C.A=1 /\:—3. D. )=

Cau 367. Cho ma tran A = G ;) (g g) (_21 _11) Ma tran A co cdc tri riéng
A
A

la :
A N=T7)=3. B. \=3.
C.\=7. D \=-7)=3.
Cau 368. Cho ma tran A = G %) (107 ?i) (_21 _11) Ma tran A c6 cac tri
rieng la :
A N=17) = 14. B. \ = 14.
C. \=T. D.A=-T:\=—14
Cau 369. Cho ma tran A = (_21 _11) (172 104) G é) Ma tran A c6 cic tri
riéng la
A.\=14. B.\="7.
C.A=7:\=14 D.A=-T:\A=—14
Cau 370. Tim cdc gid tri riéng cta phép bién doi tuyén tinh f : R® — R3 dinh
b%f(l’,y, ) (2x,y+4z,2y—z)
A \=+43 \=2. B.\=42 \=3.
C.A=2 \=3. D.A=-2 A= -3.
Cau 371. Tim cdc gid tri riéng ctia phép bién doi tuyén tinh f : R* — R* dinh

u
boi f (z,y,z,t) = (v + 4y + 3z + 4t, —y + 2z + 3t, 2z + 3t, —2t).

= A=1. B.A=+1, A=2.

A= 42, D. A=1 A=2.
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Cau 372. Tim cdc gid tri riéng cta phép bién doi tuyén tinh f : R* — R* dinh
bdi f(z,y,z,t) = (v + 4y + 3z + 4, y + 22 + 3t, 4t, 2).

A XA=0, A=1. B.A—42 A=1.

C. A=1, A=4. D. A= +1, A= +2.

Cau 373. Vdi gia tri nao cua m thi vector u = (m, 1) la vector riéng cia ma tran

)

A.m=0vm=1. B m=0vm=-1. C.m=4l1. D. m tuy v.

Cau 374. Vai gia tri nao cia m thi vector uw = (m,m) la vector riéng ciua ma tran
Ao (0 2)
3 0
A.m=0vm=1. B m=0vm=-1.
C.m=+l1. D. Khong co gia tri m nao.

Cau 375. Vdi gid tri nao cia m thi vector w = (m,m,m) la vector riéng cia ma
5 0 0
tran A=10 5 0.
00 5
A.m=5. B. m=0. C. m#0. D. m tuy v.

Cau 376. Vi gid tri nao ctia m thi uw = (m,1,0) la vector riéng ciia phép bién doi
tuyén tinh f:R3 = R3 dinh bdi: f (v,y,2) = (x+y+z, 24+y+2 24+y+2).
A.m=0. B.m=-1.
C.mtuy v . D. Khong co gid tri nao cia m.

Cau 377. Vdi gia tri nao ctia m thi u = (m,0,m — 1) la vector riéng ciia phép bién
doi tuyén tinh f:R3 — R3 dinh bdi: f(x,y,2) = (x+y, y+ 2, 2).

A.m=0. B.m=1.
C.m=0, m=-1. D. Khong co gia tri nao cia m.
Cau 378. Tim cac vector gid tri riéng dng vdi tri riéng X = —1 cta ma trin

(0

A u=(a,—a) vdi a € R\{0}.

B.u=(a,—a) vdi a € R.
C. u=(0,a) vdi a € R\ {0}.
D. u=(a,0) vdi a € R\ {0}.

Cau 379. Tim cdc vector gid tri riéng tung vdi tri riéng A\ = 2 cua ma trdn

27 =5
()

A u=(5a,a) voi a € R\ {0}.
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B. v = (a,5a) vdi a € R.
C. u=(o,5a) vdi o € R\ {0}.
D. u=(1,5).

Cau 380. Tim cdc vector gia tri riéng dng vdi tri rieng A = 0 cua ma trgn

2 00
A:<0 0 O>
0 00
A u=(0,a,58) vdia, B €R.
B. u=(0,a,5) vdia,ﬁER\{O}
C. u—(O a,ﬁ) vdi o + 5% > 0.
= (a,

,Y) voi a, B,y € R\ {0}.

Cau 381. Tim cdc vector gida tri riéng ing vdi tri riéng X = 2 ciua ma tran

200
A=10 0 O
000

.U

A u=(0,a,8) voi o, B € R\ {0}.
B. u=(a,0,a) vdi a € R\ {0}.
C.u=(o,,0) vdi a € R\{0}.
D. u=(,0,0) vdi a € R\ {0}.

Cau 382. Vécto x = (2,-2) la vécto riéng cua A = ((1) (1) ung voi tri riéng:

A N=1. B. \=0. C.a=1)A=—1. D. A= 1.
10 0y
Cau 383. Chomatrain A= |2 1 0|. Ung vdi tri rieng A\ = 1, ma tran A cé6 bao
7 2 1
nhiéu vécto riéng doc lap tuyén tinh?
A. 1 B. 2. C. 3. D. 4.

Cau 384. Vécto v = (—2,2) la vécto riéng cua ma tran (411 ?)) ung vdi tri riéng:
A )\=5. B. \=1. C.A=-1Xx=5. D.\=—

Cau 385. Vécto x = (7,7) la vécto riéng cua G }) wng voi tri riéng:

A N=2. B. \=1.
C.x=0. D. Cd ba a), b), c) déu sai.

Cau 386. Vécto x = (2,4) la vécto riéng ciua ma tran G Z) ung vou tri riéng:
A. \=5. B. A=0. C.A=0vA=5. D. A=0VAX#5.
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Cau 387. Gid si A la mot ma tran vuong cap 3 cé 3 vector rieng la (1,2,1);(1,0,1);(1,0,0)
1 11

lan lugt ing vdi cac tri rieng la 1,2 va 3. Dat P = (2 0 0) ) thfng dinh nao sau
1 10

day ding ?

1 00
A. A duoc chéo héa va P~LAP = (0 2 0) )
0 0 3

0
0).
3
0
0),
1

Cau 388. Gid si A la mot ma tran vudng cap 3 cé 3 vector rieng la (2,2,1);(1,1,1);(2,0,0)
lan lugt Wng vdi cdc tri riéng la 3, 2 va 4. Ma tran P nao sau day théa dang thic

2
B. A duoc chéo héa va P~LAP = <O
0
3
C. A duoc chéo héa va P~LAP = (0

OO OO

0
D. Cdc khang dinh trén déu ding.

300
P—lAP:<0 2 0).
00 4
2 2 1 2 1 2
A.P:(l 1 1). B.P:<2 1 0).
200 110
12 2 2 1 2
C.P—(l 2 0). D.P:<0 1 2).
110 0 1 1

Cau 389. Gid sit A la mot ma tran vuong cap 3 cé da thic ddc trung la o (\) =
A\ —2) (A —4). Khing dinh nao sau day ding?

A. A chéo héa duoc .

B. A chéo héa duge khi va chi khi ing voi tri rieng 0, A co hai vector riéng doc
lap tuyén tinh.

C. A chéo hoa duoc khi va chi khi ing voi tri riéng 2, A ¢é hai vector riéng doc
lap tuyén tinh.

D. A chéo héoa duge khi va chi khi iing vdi tri riéng 4, A co hai vector riéng doc
lap tuyén tinh.

Cau 390. Gid st A la mot ma tran vuong cap 3 cé da thic ddc trung la o (\) =
(A =2)2 (A —4) Khing dinh nao sau day ding ?

A. A khong chéo hoa duoc vi A khong co hai tri riéng phan biét .

B. A chéo hoa duoc.

C. A chéo hoa dugc khi va chi khi ing vdi tri riéng 2, A cé hai vector doc lap
tuyén tinh .

D. Cdc khang dinh trén déu sai.
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Cau 391. Cho phép bién doi tuyén tinh f : R® — R® ¢6 ma tran biéu dién A,
trong dé6 A ¢6 da thie dac trung lo o(\) = (A —2)* (A —4). Hon nita, cic vector
riéng cua A ing voi try rieng 2 la uw = (0,,0), a € R\{0}; cac vector riéng cia A
ing vdi tri rieng 4 la w= (0,0, a), a € R\{0}. Khang dinh nao sau day ding?

A. f khong chéo hoa duge vi f chi cé hai tri riéng phan biét.

B. f khong chéo hoa duogc vi ing vor tri riéng 2, f chi c6 mot vector doc lap
tuyén tinh.

C. f khong chéo hoa dugec vi ing vdi tri riéng 4, f chi co mot vector doc lap
tuyén tinh.

D. f chéo hoa dugc.

Cau 392. Cho phép bién doi tuyén tinh f : R® — R3 ¢6 ma tran biéu dién A,
trong dé A cé da thie dic trung la o(\) = (A —2)* (A —4). Hon nia, cic vector
riéng cta f 1ing vdi tri rieng 2 la v = (0,a, B), o?+ B2 > 0; cdc vector riéng cia f
ing vdi tri rieng 4 la v = (a, o, ), o € R\{0}. Khing dinh nao sau day ding?

A. f khong chéo hoa dugc vi f chi cé hai try riéng phan biét.

B. f khong chéo hoa duogc vi ing vdi tri riéng 2, f chi c6 mot vector doc lap
tuyén tinh.

C. f khong chéo hoa dugc vi iing vdi tri riéng 4, f chi co mot vector doc lap
tuyén tinh.

D. f chéo hoa dugc.

11

Cau 393. Cho ma tran A = (O 1

). Khang dinh nao sau day ding ?
1 -1
0 1

1 0
-1 1

1 0
-1 1

A. A chéo héa duoc va ma tran P = ( ) lam chéo hoa A.

B. A chéo hoa duoe va ma tran P = ( ) lam chéo hoa A.

C. A chéo hoa duoc va ma tragn P = ( ) lam chéo hoa A .

D. A chéo héa duge va ma tran P = G (1)) lam chéo hoa A.

0 2

Cau 394. Cho ma tran A = (O 1

A. A khong chéo hoa duoc.

B. A chéo héa duoc va ma tran P = <(1) %) lam chéo hoa A .

C. A chéo hoa duoc va ma tran P = (; (1)) lam chéo hoa A .

1 0
-2 1

). Khang dinh nao sau day ding ?

D. A chéo hoa duogc va ma tran P = ( > lam chéo hoa A.
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Cau 395. Cho ma tranA = <nl% 8> vdi m € R. Khang dinh nao sau day ding ¢

A. A chéo hoda duge khi va chi khi m =0 .

B. A khong chéo hod duoc khi va chi khi m =0 .
C. A chéo hoa duoc vdi moi m.

D. A chi co mot tri riéng.

Cau 396. Cho ma tranA = (0 —m
m 0

2

) vdi m € R. Khang dinh nao sau day ding

A. A chéo hoda duoc khi va chi khi m = 0.

B. A khong chéo hod duogc khi va chi khi m = 0.
C. A chéo hoa duogc vdi moi m.
D. A khong c6 maot tri riéng nao.

1 1 a
Cau 397. Cho ma trgnA = (O 2 b) vdi a,b € R. Khiang dinh nao sau day ding
0 0 3
¢
A. A chéo hoa dugc khi va chi khi a =0,b= 0.
B. A chéo hod duoc khi va chi khi a = 0.
C. A chéo hoa duoc vér moi a,b.
D. A khong chéo hoa duoc vdi moi a,b.
01 a .
Cau 398. Cho ma trgnA = <O 1 0) vdi a € R. Khang dinh nao sau day diung
0 01
¢

A. A chéo hod duge khi va chi khi a =0 .
B. A chéo hoa duge khi va chi khia = 1.
C. A chéo héa duge vdi moi a.

D. A khong chéo héa dugc vdi moi a.



Chuong 5

DANG TOAN PHUONG

1 Khai niém co ban
Dinh nghia 5.1. Modt dang toan phuong trén R la mét anh xa q : R™ — R ¢6 dang

q(:ﬁ) = allx%+2a12x1x2+2a13x1x3+...+2a1nx1xn—i—aggx%+2a23:1:2:c3+2a24x2x4+ —i—(ann:g%
5.1

Thi du 5.1. Anh za ¢ : R3 — R zdc dinh bdi q (w1, 79,73) = 322 + 413 + 523 +

dx1x9 — dxox3 L0 dang toan phuong trén R3

Dinh nghia 5.2. Ma tran

ail a2 ... Aaip

a a e a
A= 21 @22 2n

Alp a9n ... QApp

dugc got la ma tran cua dang toan phuong (5.1)

Voi x = (z1,x2,...,xy,) , dang toan phuong trén coé thé dugc viét lai dudi dang ma

tran
q (1,22, .0y Tp) = [x]TA[;z:]

Thi du 5.2. Xét dang toan phuong sau trén R3
q(z1,72,23) = 3x% + 4:10% + 5x§ + 4x129 — 42023,

Ma tran cua dang toan phuong la:

3 2 0
A= 2 4 =2 .
0 -2 5

Khi do q(x1,x9,23) = ( 1 22 23 ) (

O N W
|
M»-lkl\')
|
CNMO
N——
VR
883 8
W N =
~__—
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Gida si tréen R™ | ta c¢6 mot co s¢ khac nia la B. Khi do, Ve € R™ thi [x] =
PE—)B[x]B' Do dé, ta co:

a(x) = [o]" Ale] = (Ppople]p)" A(Peosplrlp) = ([]5)" (Pe-sp) APpoplals

—([2p)" |(Pop)" APp 5] [2]

Ap = (Pe_p)  APg_p

Ap duoc goi la ma tran ciua dang toan phuong trong co so B.

Thi du 5.3. Ma tran cia dang toan phuong q (x1,x2) = x% — 2r129 + Gx% trong co
s6 B ={(1,1),(~1,1)} ?
Ma tran cia dang toan phuong trong co sé B la

T
1 -1 1 -1 1 -1
Ap = (Pposp) APpop = ( 11 -1 6 11 >

()G -6E)

Dinh nghia 5.3. Trong R" cho dang toan phuong q . Ta néi q duge dua vé dang

chinh tac néu ta chi ra dugc mot co sé B ma trong co sé nay, ma tran cia q cé
dang:

A0 .0
Ay | 0 20
0 0 . A
Khi do, ta co
A0 .. 0
¢(z) = [2]pAplalp = (71 .. n) O AZ - O <x1>
0 0 ... A\ Tn

= )\1.113% + )\233% —+ ...+ )\nx%.

Thi du 5.4. Dang chinh tic c6 ma tran A = ( (1) _02 ) la q(z) = 22 — 222

5. Trong R® dang chinh tic q(z) = 22 — 523 ¢6 ma trgn la A =

9.
1 0 0
0 =5 0).
0 0 0
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Dinh nghia 5.4. Ma tran P dudc goi la ma tran truc giao néu
pr = p~1,

2

1

: - _ 1
Thi du 5.6. Ma trgn P = NG (

_12 ) la truc giao.

2 Chinh tic héa dang toan phuong

2.1 Phuong phap bién déi truc giao
Gid st dang toan phuong q(z) tréen R™ c6 ma tran la A . Dé dua ve dang chinh
tac, ta thuc hién cic bude sau:

i) Twm cdac tri rieng \; cia A va vector riéng co sd u; Ung vdi tri riéng

i) Truc chuan héa Gram — Schmidt hé {u;} thanh hé truc chuan {w;}

ii1) Dat P = ( [wi] [wo] ... [wy]) thi P la ma tran truc giao.

Doi bién [x] = Ply] thi q(z) c¢6 dang chinh tdc la ¢ = \My? + Aayd + ... + My

Ch thich 33. Vi ma tran truc giao P J trén, thi

A0 .00
PTAP _ 0 X ... O
0 0 ... A\
Thi du 5.7. Dua dang toan phuong sau vé dang chinh tdc
q(z1,12) = —323 + 4z 179,
Trong co sé chinh tdc, q(z) ¢6 ma tran A = ( g _23 ) :
Pa()) = |A — AL :‘ AN ’ — A2 1304,

1

PA(A):O@A2+3A—4:0@{§ 4

Voi =1, ta zét hé (A — L) [z] = [0]

-1 2 I . 0 o
S (3 2) ()= (8)em-2m-o

Chon 9 = a € R = 21 = 2a. Ta duge nghiém x = (2a;a) = a(2;1). Vector riéng
co sd tuong ing up = (2;1).
Voi X = —4 | ta zét hé (A+ 41s) [z] = [0]

4 2 1 o 0 o
<:>(2 1><m2>—(0><:>2x1+x2—0
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Chonazo=pceR =21 = —g. Ta dugc nghiém cia hé x1 = (—g;ﬁ) = g (—1;2).

Vector rieng co sd tuong ing us = (—1;2). Truc chuan héa Gram-Smith:

q — w1 9.9y = w1 ( 9.
Dat wi =y = 5 (215w = gy = 5 (-152).

2 1
Dt P = ( [wi] [w2])=<f f)
V5 \/52 .
20 4 _ ) = V5o b o
Dai bién [z] P[Z/]@(xg) (\/Lg \% ><y2>

\/lgyl - \/Lng, T2 = YL+ Y2
Khi dé ta c6 dang chinh tac: q=y? — 4y3.

=T =

Thi du 5.8. Dua dang toan phuong sau vé dang chinh tac bang phuong phdp bién
doi truc giao:

q(z) = 322 + 623 + 3x§ — 4119 + 81123 + 492Y3.

Trong co sé chinh tic, q(z) c6 ma tran

3 =2 4
A= -2 6 2 ].
4 2 3

T—XA 0 T—=A

3-A =24 g L+ d
4 2 3-) 4 2 3-A
7T-X 0 0
% J— J—
BB 5 5y 4 :(7_>\)‘62)‘ _14_)\’:(7—>\)()\2—5)\—14)
4 2 —1-—)\

—(T=NA=-7A+2)=—-T=-N*(1+2).
A=T
A= —2.

PA(A):O@—(7—/\)2(/\+2):O<:>[
Véi A=17, ta zét hé (A —T7I3) [z] = [0]

-4 -2 4
-2 -1 2

4 2 -4

0
0>—>(—2 12| 0).
0

Chon zg = a, 23 = 8 € R = 1 = § — 3. Ta dugc nghiem z = (§ - B,a,8) =
5(1;2;0) + 8 (=1;0;1).
Cac vector co sd tuong ing uy = (1;2;0), ug = (—=1;0;1). Vi Ao = =2 , ta xét hé
(A+213) [2] = [0]

0

)

0

5o =2 4
-2 8 2
4 2 5

0 s d 1 —4 -1
0 | azdhimd [ o5 g 2
0 4 2 5
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dy—da+4d, ( L —4 —110 )

—— [ 0 0 O 0

ds—ds—4di \ o 18 ¢ 0
Chon zo = v = x3 = =27, 1 = 2v. Ta dugc nghiém cia hé: x = (2y;7v; —2v) =
v(2;1;=2). Ta co vector riéng tuong ung us = (2;1;—2).
Dat vi = uy = (1;2;0) = ||v1]| = V/5.

vy =y = Sty = (<4 30) = ol = &

oy Suslon) o (usfva) (10.1. 2)

o1 )12 oo |2 99 9
w1 =y = 75 (120);
w2 = iy = B(-$%10) = WA \/75> ;
ws = iy = A= (i 5:-3) = 7 (1061, -2).

1/v5 —4/3v5 10/4/105
=P=12/V/5 2/3/5 1/V/105
0 Vv5/3  —2/1/105

Doi bién [x] = Ply] ta cé dang chinh tdc

q =Tyt + Ty3 — 23.
Thi du 5.9. Trong R3 , cho ma tran A ciia DTP q(x) c¢6 cdc tri riéng va vector
riéng co so tuong ung la:

At=3, up = (1;1;1);
A2 =6, ug = (—1;-1;2);
)\3 = 8, us = (—1; 1;0).

Tim q(z)?
Dat vy = uy = (1;1;1) = ||v1]| = V/3;
vy = up — 20y = (1, -1;2) = o] = VG

[[o]l

U3 = us <|1|LS|T|12>Ul - <ﬁj‘ﬁi>m = (=1;1;0) = |lvs]| = V2;
1 2
1 —u_ _ 1 1.
Da/t w1 = ”,UiHl = Tg (1, 1, 1)7
— U _ . . .
w2 = HlizH - ?6 <—1, —1,2),
_ wy _ 1 ¢ .
ws = a1 = vz ("L 10).

1/vV3 —1/V6 —1/2
=P=| 1/V3 —1/V/6 —1/V2
1/vV3 2/V6 0
Doi bién [x] = Ply], ta cé dang chinh tic la :

q = 3yi + 6y5 + 8y3.
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Thi du 5.10. Trong R? | cho dang toan phuong q (x1,x2) = 3x3+4x179. Bang phép

bién doi truc giao [x] = Ply]. Xdc dinh dang chinh tic cia q(x).
Trong co s6 chinh tac, ma tran cia q(z) la :

-(22)
Par=2 () (057 a)= (3 1)

Vay dang chinh tdc cia q(z) la :

Ta co:

q=—y+4y3

2.2 Thuat toan Lagrange
Xét dang toan phuong

q(x) = ana:% + 2a197179 + 2013123 + ... + 201,712
+a22$% + 2a93To73 + 2004924 + ... + annx%.

Biing quy nap theo n , chon mot bién mdi y1 sao cho
q= anyf +q1 (z2, ..., xp) .

Thi du 5.11. Dua dang toan phuong sau vé dang chinh tdac q(z1,v2,13) = 23 +
Qx% + 2:1;% + 2x179 — 221 23.
q= x% + Zx% + 2x§ + 22129 — 221 73.

= (m% + 22129 — 2951953) + 23:% + 21’%

= [a:% + 2271 (29 — xg)} + 21’% + 2:1:%

= |(x1 +x2 — :)33)2 — (w9 — 1133)2] + 293% + 2:1:%

— (21 + z9 — x3)% + 22 4 2z923 + 3
Dat yy = x1 + 29 — 3.
Khi dé q = y3 + 23 + 2xox3 + 23.
= q =1} + (z2 + 23)°.
Dat yo = w9 + w3;y3 = 23. Khi dé q =y + 3.
Ta co:

=T+ 3 T2 = Y2 — Y3

Y1 =1 + 22 — 23 1 =1y1 — Y2+ 2y3
Y2 =
Y3 = 3 T3 = Y3

Ma tran doi bien
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Thi du 5.12. Dua dang toan phuong sau vé dang chinh tic ¢ = —x3+4x2+ 22179+
4331333.
Ta co:
q= —x% + 4x§ + 2x129 + 41 23.
= (—x% + 2x1x2) + 4x§ + 4xq23.
= — (x% — 2x1x2) + 41:% + 4xq173

= — [(1;1 — 1:2)2 — x%] + 4x§ +4x123
= —(:z:1 — x2)2 + x% + 4:6% + 4123

= —(x1 — x2)* + (21 + 223)°.
Dat Y1 = T1 — T2, Yo = x1 + 223, Y3 = x3. Khi do:

q= -y +v3.
Ta co :
Y1 = T1 — T2 T1=Yy2 — 2Y3
Yo =11+ 213 = Toa= —Yy1 +y2 — 23
Y3 = 13 T3 = Y3

Ma tran doi bien :

0 1 -2
P=1-11 -2 ].
0 0 1

Cha thich 34. Trong truong hop a; = 0,¥i = 1,n va ton tai mot hé s6 a;j # 0 thi
ta thuc hién phép doi bién:

Ti=Yi +Yj

Tj=Yi — Yj-
Thi du 5.13. Dua dang toan phuong sau vé dang chinh tic ¢ = x1x0+2x123+ 22973,

Dat{ VL=V pepi 46
T2 =Y1 — Y2

q=(y1 +uy2)(y1 —y2) +2(y1 +uy2) w3 +2(y1 — y2) 3
= y% - y% + 2y123 + 29273 + 2y173 — 29273
2
=yi — y5 +dyirs = (y1 + 273)° — y3 — 4a3.

21 =1y +2x3 = %ﬁﬁ + %xg + 213
1

22 =Y2 =321 — 322
Khi dé:q = 22 — 23 — 422
Ta co:
z1:y1+2$3:lx1+%$2+2x3 T+ 2o+ 4x3 =22 T1 =21+ 20 — 223
ZQ:yQZ%;pl_ixQ = :Bl—[L'Q:QZQ = $2221—22—223
23 = I3 Ir3 = 23 xr3 = z3.
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1 1 =2
P=(11 -1 -2 ].
0 0 1

3 Luat quan tinh- Xac dinh diu cta dang toan phuong

Ma tran dot bien:

3.1 Luat quan tinh

S6 s cdac s6 hang mang dau "+" va s6 p cdac s6 hang mang dau "-" trong dang
chinh tdc la nhiing dai luong bat bién, khong phu thuoc vao phép bién doi dua dang
toan phuong vé dang chinh tdc.

i) s dugc goi la chi so duong qudn tinh cia DTP.
i) p dugc goi la chi s6 am quan tinh cia DTP.
Thi du 5.14. Trong R? | cho dang toan phuong q(x1,x2) = 27 — 323 — 27129.
Bién doi q = (z1 — x2)* — 4a3.
Déi bién Y1 = x1 — T2, Yo = xo. la dudc g = y% — 4y§.
Bién doi q = —%(931 + 3:52)2 + %x% Roi doi bién: yi = x1 + 329, yo = x1. Ta duogc
1.2, 4,2
q= —3Y7 + 3Y>3-

3.2 Xac dinh dau dang toan phuong

Dinh nghia 5.5. Trong R™ cho dang toan phuong q(z)
i) q(z) dugc goi la zdc dinh duong néu

q(x) >0, vz e R"\{0}.

i) q(z) dugc goi la zdc dinh am néu

q(z) <0, Yz e R"\{0}.
iii) q(z)duge goi la khong xdc dinh dau néu né nhan cd gid tri am lan duong.

Dinh ly 5.1. Trong R"™ cho dang toan phuong q(x)
i) Dang toan phuong q(z) zdc dinh duong khi va chi khi ma tran cia né cé tat
cd tri riéng duong.
i) Dang toan phuong q(x) xdc dinh am khi va chi khi ma tran cia né cé tat cd
tri riéng am.
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Thi du 5.15. Trong R?, zdc dinh dau ciia DTP sau: ¢(v) = 422 + 23+ 522 — 27179+

6x123.
Ma tran cua DTP :

4 -1 3
A= -1 1 0 ].
3 0 5

Ta co :
4—X -1 3
A=Ms|=] -1 1-X 0 |=(\-2)(\*-8A+3)
3 0 5-2A\
A=2>0
A— M3 =0< | A=4+/13>0
A=4—-13>0.

Vay DTP zac dinh duong.

Thi du 5.16. Trongg R3, xdc dinh dau cia dang toan phuong sau:
q(x) = Ta% + 223 — 25 + 6123

Ma tran DTP:
70 3
A:<O 2 0 >
3.0 -1
Ta co :
T-A 0 3
[A=X3l=| 0 2—=X 0 |[=(2-X)(\—-61-16)
0 —-1-2x

A= M3 =0 (2—X) (A2 =61 —16) =0

A=2>0
@[A:8>0
A=-2<0.
Vay DTP khong zdc dinh dau.

Dinh ly 5.2. (Dinh lj Sylvester)Trong R™ cho dang toan phuong q(x)

i) Dang toan phuong q(x) zdc dinh duong khi va chi khi ma tran cia né cé tat

cd cdc dinh thic con chinh déu duong. Nghia la:

Dy >0, szl,_n.

ii) Dang toan phuong xdc dinh am khi va chi khi ma tran cia né cé tat cd cdc

dinh thiic con chinh cap chan duong, cap 1€ am. Nghia la:

(=1)fDy >0, Vk=T,n.
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Thi du 5.17. Trong R3 , dung dinh lyj Sylvester, xét tinh xdc dinh dav cia DTP
sau: q(z) = —22? — 423 — 33::2), + 4x129.

Ma tragn DTP :
-2 2 0
A= ( 2 —4 0 ) .
0 0 -3

-2 2
2 —4

Ta co:

Dl:\_z\:—z;DQ:‘ ':4;03:—12.

Vay DTP q(x) xzac dinh am.

Thi du 5.18. Trong R® , dung dinh ly Sylvester, zét tinh xdc dinh dau ciia DTP
sau: q(x) = T2 + 223 — 23 + 6173
Ma tran DTP :

Ta co:

D1=|7|=7;D2:‘ (7) (2) ‘:14;D3:detA:—32_

Vay DTP q(x) khong xdc dinh dau.

4 Ruat gon Conic-Quadratic

4.1 Dudng bac hai(Conic ) trong mit phang trong toa do Oxy

Pinh nghia 5.6. Trong md phing toa do Ozxy, dudng bac hai la tap hop tat cd
cac diem M(x,y) théa man phuong trinh:

ax® + by? + 2cxy + 2dz + 2ey + f =0 (5.2)
Trong dé a® +b* + % > 0

Thi du 5.19. Trong R?, duong cong cé phuong trinh x* +2y?> —3 = 0 la duong bac
has.

Cdc dang chinh tdc cia duong conic
i) Elip: & + % =1

it) Hypebol: ﬁ—j — ?g—j =41

iii) Parabol : y* = prhodcz® = py
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Xét duong bac hai co phuong trinh (5.2), dat :

a¢\.p ( “ed )
Q= < ) Q=1 ¢c be

c b d e f
Ta c6 (5.2) la conic khi va chi khi det Q # 0. Va khi do
i) (5.2) la Elip khi va chi khi det Q > 0

ii) (5.2) la Hypebol: det@Q < 0

ii1) (5.2) la Parabol : detQ =0

Chi thich 35. Truong hop det Q = 0 thi duong (5.2) khong phdi la conic.

Thi du 5.20. Xdc dinh dang cia duong bac hai: x> + 4y? — 4oy +4x — 3y — 7 =10

Ta co :
1 -2 2
Q= -2 4 -3 |=detQ+#0

Vay duong da cho la conic.
Mat khac Q@ = 0. Vay duong bac hai la Parabol.

Thi du 5.21. Xdc dinh dang ciia duong bac 2:q(z,y) = 2> — 4z — 4y* + 8y

4.2 Mat bac hai(Quadratic ) trong khong gian toa do Oxyz

Pinh nghia 5.7. Trong khong gian Ozyz, mdat bac hai la tap hop tat cd cic diém
M(z,y,z) théa man phuong trinh

az® 4+ by? + ¢2* 4 2dxy + 2exz + 2fyz + 29z + 2hy + 2kz+1 =10 (5.3)
Trong dé a®> + V> + 2 +d> +e? + f2 >0
Céc dang chinh tac ciia mdat bac hai:
i) 2?2 +y? 4+ 22 = R%: Mat cau;
ii) g—i + %—j + i—j =1: Mat elipsoid;
iii) & + % — 2 = 1: Mat hepebolic mot tang;
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N
[

2

w) L+ % — 5 = —1: Mat hypebolic hai tang;
v) ”;%2) + z—i + i—j =0 : Mdat non eliptic;
vi) g—z + %—j = 2z: parabolic eliptic
vii) ﬁ; — g; = 2z: parabolic hypebolic;
viiL) ’2—; + %—; =: Mat tru eliptic;
i) 2—; - %—j = 41: Mat tru hypebolic;
z) y? = px hodc x* = py: Mat tru parabolic;

Phan loat mat bac haz:
Xét mat bac hai cé phuong trinh (5.3); Dat:

d a d e g
a=(dbr)a-|db It

e f ¢ e f ¢
g h k I

Ta c6 (5.3) khong suy bién khi va chi khi det Q # 0

i) (5.3) la elipsoid (ké cd elipsoid do) khi va chi khi Q wdc dinh duong hodc zdc
dinh am.
i) (5.3) la hypebolic (mot tang hodc hai tang) khi va chi khi chi s6 s —p cia Q
la +1.
i11) (5.3) la paraboic eliptic (hay parabolic-hypebolic) khi va chi khi det Q = 0.

5 Bai tap
5.1. Dua dang toan phuong sau vé dang chinh tdc
i) f(x) = 2212 + 8z179 + S127%;
i) f(z) = 3w1% + 229% + 3% + 4wy 29 + dwom3;
iii) f(x) = Tw1% + 10292 + Tas? — dayx9 — dwow3 + 20103,
) f(x) = r129 + T93 + T173;
v) f(x) = 6212 + 3092 + 3232 + dv179 — Swows + dT1T3;
)

vi) f(r) = r129 — T2T3 + T173.
5.2. Phan loai conic sau:
i) q=212% + 20y? — 362y + 187 — 4y — 214 = 0.
i) q = 42 4+ 9y? — 12zy + 4o + 18y + 13 = 0.
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i1i) q = 3x% — 2y? — dwy + Tr — 8y — 24 = 0.
i) q =622 —20y> — Twy + Tr — 29y — 5 = 0.
v) q = 2122 + 29y? — 302y + 60z — 84y — 159 = 0.
vi) q = 52?2 — 9y? + 42xy + 108y — 255 = 0.
vii) ¢ = —6x2 + 20y? — Tzy + Tz + 6y — 2 = 0.
viii) q = 42 + 9y + 122y — 17z — 6y — 17 = 0.
iz) q = 1622 + 36y + 24xy + 52z + 30y + 268 = 0.
z) q = —5x% + 9y? — 422y — 108y — 195 = 0.
zi) q = 112% + 45y% + 6y + 487 — 36y + 61 = 0.

BAI TAP TRAC NGHIEM
Cau 399. Cho dang toan phuong f(z1,z9,x3) = 523 + 523 + 523 + 22129 + 22073 +
2x123. Bang phép bién doi truc giao, va vdi co s truc chudn y = (\/lg, \/lg; \%) Y2 =

L- _L J— _LL_L N N sz 2 X
<ﬁ’0’ ﬁ) Y3 = ( NG \/6)’ dang toan phuong nay cé thé dua vé dang

chinh tdc la: ) ) ) ) ) )
A g(y) = Typ + dy5 + 4y3. B. g(y) = 4y1 + Ty + 4u3.
C. g(y) = 4y3 + Ty3 + 4y3. D. Cda ba A., B., C. déu dung.

Cau 400. Cho dang toan phuong f(x1,x9,x3) = —53;% — 5x% — 51‘% +2x1x9 + 20003 +

2x1x3. Bdng phép bién doi truc giao, va vdi co sd truc chudan y, = (—% \%; O) Yo =
.11 _(_a

<\/§, \/ﬁ,\/g), Y3 ( 75 \f \f) dang toan phuong nay cé thé dua vé dang
A gly) = —6y1 ~ 3y; — Gy, B. g(y) = —6y{ — 63 — 345 .
C. g(y) = =3y} — 3y3 — 6v3. D. Caba A., B., C. déu ding.

Cau 401. Cho dang toan phuong f(x1,x2,x3) = 1022 + 1023 + 1023 + 22129 + 23023 +
2x123. Bang phép bién doi truc giao, va vdi co sd truc chuan y, = (%, 0; \_/—1> =

1.2 .-1
< A \/6) ) (\[ et f) dang toan phuong nay cé thé dua vé dang chinh
tdc la:

A g(y) =127 + 993 + 943, B. g(y) =9y + 993 + 1243.

C. g(y) = 9y3 + 1293 + 9y3. D. Cd ba A., B., C. déu ding.

Cau 402. Cho dang toan phuong f(x1,v2,v3) = 822 + 823 + 823 + 2v179 + 27073 +

2x1x3. Bdng phép bién doi truc giao, va vdi co sd truc chudn y; = (%, 0; &—%) , Yo =

<\/L6; \’/—%; \/Lé) , Y3 = (\f el f) dang toan phuong nay cé thé dua vé dang chinh
tdc la:

A g(y) = Ty + T3 + 1053, B. g(y) = 1047 + Ty3 + Ty3.

C. g(y) = Ty? + 10y3 + Ty3. D. Cd ba A., B., C. déu sai.
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Cau 403. Cho dang toan phuong f(x1,x2,x3) = —922 — 923 — 913 + 22179 + 22973 +
2x1x3. Bling phép bién doi truc giao, va vdi co s truc chudny, = <\/L§, 0; &—%) , Yo =

1 ;QL _ LLL py N z 2 X ,
<76’ 76 \/6) , Y3 = (\/3, 75 \/§> , dang toan phuong nay co thé dua vé dang chinh

tac la:

A. gly) = =Ty} — T3 — 1043 B. g(y) = — 1047 — Tys — T3

C. gly) = —Ty3 — 10y3 — Ty3. D. Ci ba A., B., C. déu sai.
Cz\iu 404. C’hc/) darﬁg toan phuong f(x1,xe,v3) = 2% + 3:10% + 23 — day7g — dxy73.
Biing phép bién doi truc giao, va vdi co sd truc chuan yi = (3;%:2), y2 =

(—1-2:2), y3 = (-%;2;1) |, dang toan phuong nay cé thé dua vé dang chinh

tdc la:
A g(y) = —y} + 2u3 + 5y3. B. g(y) =7 — 243 + 503
C. g(y) = —y% + 2y3 — 5y3. D. Ci ba A., B., C. déu sai.

Cau 405. Cho dang toan phuong f (1,2, x3) = 22913 + 22123 + 22122. Bang phép

bién doi truc giao va vdi co s truc chuan v, = (—%; \/Lﬁ; 0> Yo = (—\/Lé; —\/ié; \%) . Y3

1.1.1 N N Lo 2 A p g .
(75, Vet \/§>, D;mg 2toan ghu’dng nay co thé dua ve dang chinh iac. 2 2
A gly) = —yi +y5 +2y3. B. g(y) = —vyf —y3+2y3.
C. g(y) = -y +v3 — 23 D. Cd ba A., B., C. déu sai.

Cau 406. Cho dang toan phuong q(x1,x2) = 272 — 10z 29 + 333, Bing phép bién

doi truc giao va vdi co s tric chuan Y1 = \/L% (1;5), yo = \/L% (=5;1), dang toan

phuong nay cé thé dua ve dang chinh tdc:
A. g(y) =27 + 2853. B. g(y) = —27 + 2853
C. g(y) = —2y> — 28y3. D. Ca A., B., C. déu sai.

Cau 407. Cho dang toan phuong q(x1,r2) = 522 — 6x129 — 33 Bang phép bién

doi truc g1a0 va vdi co SO truc chuan y; = \/% (3;—-1), yo = \/LTO (1;3), dang toan

phuong nay cé thé dua ve dang chinh tdc:

A. g(y) = —6yf + 43 . B. g(y)=—6yf — 443 .

C. g(y) = 6y3 — 4y3. D. Ca A., B., C. déu sai.
Cau 408. Phan logi conic sau: q = 212% + 20y? — 362y + 182 — 4y — 214 = 0.

A. elip. B. hyperbol.

C. parabol. D. Tich 2 duong thing.
Cau 409. Phan loai conic sau: ¢ = 42* + 9y — 122y + 4o + 18y + 13 = 0.

A. elip. B. hyperbol.

C. parabol . D. Tich 2 duong thing.

Cau 410. Phan loai conic sau: ¢ = 32% — 2y? — 4oy + Tx — 8y — 24 = 0.
A. elip. B. hyperbol.

C. parabol. D. Tich 2 duong thing.
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Cau 411. Phan loai conic

A.
C.

Cau 412. Phan logi

A.
C.

Cau 413. Phan loai

A.
C

Cau 414. Phan logi

A.
C.

Cau 415. Phan loai

A.
C

Cau 416. Phan logi

A.
C.

Cau 417. Phan loai

A.
C.

Cau 418. Phan logi

A.
C.

elip.
parabol.

elip.
parabol.

elip.

. parabol.

elip.
parabol.

elip.

. parabol.

elip.
parabol.

elip.
parabol.

elip.
parabol.

conic

conic

conic

conic

conic

conic

conic

sau:

sau.

sau:

sau:

sau.

sau:

sau.

sau:

q = 622 —20y> — Ty + T — 29y — 5 = 0.
B. hyperbol.
D. Tich 2 duong thang.

q = 2122 + 29y? — 302y + 60z — 84y — 159 = 0.
B. hyperbol.
D. Tich 2 duong thang.

q = 522 — 9% + 42xy + 108y — 255 = 0.
B. hyperbol.
D. Tich 2 duong thing.

q = —62% + 209> — Toy + Tz + 6y — 2 = 0.
B. hyperbol.
D. Tich 2 duong thang .

q =42 4+ 9% + 120y — 172 — 6y — 17 = 0.
B. hyperbol.
D. Tich 2 duong thang.

q = 1622 + 36y% + 24xy + 52z + 30y + 268 = 0.
B. hyperbol.

D. Cd ba A., B., C. déu sai.

q = —52% + 9y? — 422y — 108y — 195 = 0.
B. hyperbol.
D. Cd ba A., B., C. déu sai.

q = 1122 + 45y% + 6y + 48z — 36y + 61 = 0.
B. hyperbol.

D. Cd ba A., B., C. déu sai.
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