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CHUONG 1: MA TRAN - DINH THUC
1.1 Ly Thuyét.
1.1.1. Ma tran
1.1.1.1.Cho m va n la 2 s6 nguyén dwong. Mot ma tran A cip m x n 14 mot bang gdm
m X n s6 dugc xép thanh m hang va n cot, nghia 1.
a, ... &,
A=| i . i |Takihieu A=|a;],i=123...m j=123...n
a a

ml mn
1.1.1.2. Mot s loai ma tran.
v"Ma tran hang (cot) 1a ma tran chi ¢6 mot hang (cot)
v'Ma tran khong 1a ma tran ma moi phan tir déu bang khong
v/ Ma tran vuong 12 ma tran c6 s6 hang bang sd cot m=n
v/ Ma tran chéo 1a ma tran vudong ma moi phan tir nim ngoai dudng chéo chinh déu
bang 0
v'Ma tran don vi 1a ma tran chéo ma moi phan tir nam trén duong chéo chinh déu
bang 1
v/ Ma tran tam giac 14 ma tran vuéng ma moi phan tir nam phia trén (duéi)duong
chéo chinh déu bang 0
v/ Ma tran bac thang 12 ma tran ma cac hang khac 0 déu & trén céc hang bang khong
, phan tir co s¢ cua hang dudi nam bén phai phan tir co s& ciia hang trén .
1.1.1.3. Cé4c Phép Toan Trén Ma Tran
> Ma tran bﬁng nhau : haimatran AB e M, b?mg nhau ki hiéu A=B néu

A, =B, i=lm,j=1n

> Phép nhan mot sb v6i ma tran :
ChoAeM__.aeR taco (@A), =a(A) i=1m j=1n
> Phép cong ma tran: Cho A,B € My, Tong ctia A va B la:

(A +B); = (A); + (B)yj, i =Lm; j=1n.



> .Phép nhan hai ma tran:Cho A € My, VA B € Myn(S6 cot ctia A bang sb
hang cua B).Tich cua A va B |a:
(AB)= 3. (M) (B)q, i=Lm =1
> .Phép chuyén vi ma tran:Cho A € Mjy,.Ma tran chuyén vi caa A, ky hiéu
AT
(AD)i=(A)y, i=Ln ;j=Ln.
> Lty thtra ma tran:
AP = APIA (p 14 s6 ty nhién >1)
1.1.1.4. Céc phép bién doi so cAp ma tran bac thang:
&+  Phép bién d6i so cép:
. Nhan cac phan tir ctia 1 hang véi 1 s6 khac 0:h; — Ah; (4 =0)
) Cong vao cac phan tir ciia 1 hang cac phan tir twong Gng ctia hang khac da
dugc nhan voi 1 sd batky: hy »>hj+ 4 h.
. Ddi chd 2 hang cho nhau: h; —h; .
Tuong tu ta co cac phép bién doi so cap véi cac cot.
* Ma tran bac thang: La ma tran c6 cac tinh chat sau:
) Céc hang khac khong déu & trén cac hang bang khong
) Phan tir co s ciia 1 hang nam cot bén phai so voi phan tir co s & hang trén
Pinh Iy: Moi ma tran déu dua duoc vé ma tran bac thang nhd cac phép bién d6i so cip
d6i voi hang.
1.1.2.Dinh thirc
1.1.2.1.Tinh chdt dinh thirc
Cho dinh thirc A, A" thu dugc bang cach 14y hang i ciia A 1am cot i ciia A"
& det A =det A

< Poi chd 2 hang cia A dugce bang méi 1a B: detA = -detB
< Néu Aco 2 hang ti 1¢, 2 hang bang nhau, 1 hang c6 c4c phan tir bang 0 thi
detA=0

o Néu cac phan tir hang thir i nhan A # 0thi detA ciing nhan A



<> Néu moi phan tir trong mot hang ctia A ¢ dang téng cua hai s hang thi dinh

thirc ¢6 thé tach thanh tong hai dinh thic.

X Cong mot hang thtr i ciia A véi boi mot dong khacthi dinh thire ctia n6 khong
doi.
X Néu cong vao mot hang thir i ctia A t6 hop tuyén tinh cta cac dong con lai

thi dinh thic khong doi.
1.1.2.2.Mét s6 phirong phdp tinh dinh thiec:
g ap
dy1 Ay

+Cé,p hai: = a,,8,, —a,3,

+Cap ba: Qui tic Sariuse.

Q Q@
e O o
/e o ®
@ o o ©
(+) )
. Khai trién mot hang mot cot
+Hang i : detA=
ailAil + ai2A12 +..t ainAn = ZaikAk
k=1
Aj = (_1)i+lA1j(A1j
AeM,
i1<i2 ai1A11+ai2A2+"'+ainAn :ZaikAk
k=1

<y <<

_(_ [ R I Iy M PR
A1i2_....ik_ o ( 1) Diliz.....ik.
hla K hl. Kk

G
2. K

+Cotj: detA= a ;A +a,; Ay +..+a; A :Zaijki
k=1

Trong do A = (- A (A, xo0d di hang i cotj )



= Khai trién laplace: khai trién theo k hang k cot
Cho Ae M, vak lasé ty nhién <n. Ly k hang i, <i, vakcot j, < j, <..< j,
Cac phan tr ndm ¢ giao cua k hang va k cot ndy tao nén mot ma tran vudng cip k, dinh

thirc ctia né duge ky hiéu 12 a,; |
I
Juba. Jk

bo di k hang k cot d6, ta duge ma tran vudng cap n-k

TacOdphanbudaisocua a; , la A, , = (=D "wrhrkmrhp
Wi I . I W Iy
hl2. J hl2. Jk hl2.

Dinh ly Laplace:

chon k hang bat ky trong detA. Goi My, M,...Mqla tat ca cac dinh thic con cép kdo k

hang vira chon két hop vé6i k cot trong n cot ctia A va Ag,Ay,....As 13 phan bu dai s6
tuong Ung

Taco: detA= M;A+MiA+... . +MA;

o Phuong phap Gauss:

St dung cac phép bién ddi trén hang dé bién ddi dinh thirc vé dang tam giac. Khi d6
dinh thirc

sé bang tich cac phan tr ndm trén  dudng chéo chinh

1.1.2.3.Ung dung dinh thikc:

1- Hang cuia ma trdn: Cho ma tran A = (ajj)m+. Dinh thirc con cép rcua A la
dinh thirc ¢o6 cac

phan tir nam trén r cot va r hang nao do cua A.

Hang cua A 1a cip cao nhat ctia cac dinh thirc con khac khong cia A

2- Ma tran nghich dao:

Pé c6 ma tran nghich ddo thi ma tran phai kha nghich tirc 1a detA khac khong

: . 1
Dung dinh thire dé tim ma tram nghich déo bang cong thie A™ = —* A

A



1.2 Bai tap
1: Tinh dinh thirc:

Giai:
0120
01 2
2 270 .
A= =1x(-1)'|12 2 7|=-2x4x2+2x4=-8
7 3 41
0 4 4
0 4 40
2: Tinh dinh thirc:
Giai:
7 3 41
01 2
0120 5
A= =1x (-1’12 2 7|=-2x4x2+2x4=-8
2 270
0 4 4
0 4 40
3: Tinh dinh
Giai:
0120
0 1 2
7 3 41 6
A= =1x(-1)°11 2 7|=1x1x4x2-1x1lx4=4
1 270
0 4 4
0 4 40
4. Tinh dinh thirc
Giai:
0 01 2
01 2
71 3 4 .
A= =1x(-1)"|11 2 7|=1x(1x4x2-1x1x4)=4
1 0 2 7
0 4 4
0 0 4 4
5: Tinh dinh thuc:
Giai:
71 3 4
01 2
0 01 2 .
A= =1x(-1)°|1 2 7|=-1x(Ix4x2-1x1x4)=-4
1 0 2 7
0 4 4
0 0 4 4
2 m 4
6:  Tinhdinhthic:A=[3 0 0. Timmdé A<0
1 1 2

Giai:



2 m 4
, |m 4
A=|3 0 0=3><(—1)><1 2‘=—3><(2m—4)
11 2
Pé: A<0 thitaco: 2m-4>0< m>2
7: Tinh dinh thirc:. Timm dé A=0
Giai:
2 m 4
A=|m 0 of|=mx(-1?|" ‘z—m(m2—4)
1 1 m L
Pé: A=0thitacd: -m(m?-4)=0<m=0m=+2
2 0 -4
8: Tinhdinhthirc:A={0 m 0[.Timmdé A=0
1 1 m
Giai:
2 0 -4
A=[0 m O0|=mx(-D* _r;l‘zm(2m+4)
1 1 m
Pé A=0 thitacd: m(2m+4)=0< m=0,m=-2
11 3
9: Tinhdinhthirc:A=[1 2 m|. Timmdé A>0
1 1 m
Giai:
11 3 11 3
A=l 2 m—EE-50 1 m-3=1xlx(m-3)=(m-3)
1 1 m 0 0 m-3
Pé A>0 thitacoé (m-3)>0< m>3
1 1 m
10:  Tinh dinh thitc:A=[1 2 0], Timmdé A<0
11 2
Giai:
1 1 m
A=1 2 0|=4+m-2m-2)=2-m
11 2

Pé A<0 thitact: 2-m<0<=m>0



1 0 m
11:  Tinh dinh thac:A=[2 1 2m-2[. Timmdé A>0.

10 2
Giai:
10 m
A=2 1 2m-2/=2-m
10 2
Pé A>0 thitacd: 2-m>0< m<0
1 2 m
12:  Tinh dinh thirc:A=|0 m 1. Timmdé A>0.
1 0 1
Giai:
1 2 m
A=0 m 1l=m+2-m’
1 0 1
Pé A >0 thitacd: m+2-m? >0« thoa vm eR
1 2 m
13:  TinhA=]2 5 m+1|tim m dé A>0.
3 7 m+2
Giai:
1 2 m
A=|2 5 m+1|=1.5(m+2)+2.3.(m+1)+2.7.m — 3.5.m — 2.2(m+2) — 7.1.(m+1)
3 7 m+2
=-m+1. A>0 < -m+1>0 om<l
2 m+2 4
14:  Tinh dinh thtc A=m m 0
1 2 m
2 m+2 4
_ _ ~ 3[m+2 4} ~ 4[2 4}
Giai: A=lm m 0 [,A=0<m(-)) +m.(-1)
1 ) . 2 m 1 m

<:>—m(m2+2m—8)+(2m—4)=0

m=0

2
<-m(m —4)=O<:>{
m=12



m=0
Viy A=0= <
m==+2
2 2m+2 4
15: Tinh dinh thitc A={m+1 2m+1 2|.Timmdé A=0
1 2 2m

Giai:
A=4m—-4m® = 4m(1-m?)
A=0=4m(l-m*)=0m=+1vm=0

2 m 4
16:  Tinh dinh thtc A=m 0 0
3 m+1l 4+m
2 m 4
3( m 4
Giai: A=m O 0 |=0 &m(-]) =0
m+1 m+4
3 m+1 m+4

m=0
cz—m(m2—4)=0 =
m=+2
m=0
Vay A=0 @{
m=+2
17. Timm dé A>0:
Giai
2+2m 1 4 m-1 0 4-m
3 -1 -m—FEo -8 -1 -m
m+3 1 m m 0 0
us| 0 4-m
—m.(-1) —> m.(4-m)>0—->me(0,4);
-1 -m

18. Timm dé A>0:
Giai:



2+2m -5 12 m-1 m-4 12-3m

m-3 m+1l -3m—5s— 2m 0 0
m+3 -m-1 3m m+3 -m-1 3m
,u|M=4 12-3m 1 -
— 2m(-1) — —6m(m—4).
-m-1 3m -m-1 m

—>6m(m-4)>0->m<0um>4,

H
o

2+2m
19:  Tinh dinh thirc:A=|{ m+3
3 1 m

Timmdé A>0.

[
3

Giai:
2+2m 1 4| 12+m 1 4

A=m+3 1 m=m+3 1 m=—m(—1)3*1i :]‘z—m(m—4)
3 1 m -m 0 O
A>0& -m(m-4)>00<m<4
20. Timm d A=0:
Giai:
m+5 5 3 m+5 5 3
m-1 m-1 0j—->(m-1)) 1 1 O
1 1 1 1 11
m 5 3
———(m-1j0 1 0—>m(m—l)(—1)1+11 2‘
0 11

—->m(m-1)=0;->m=0;m=1,

0 2m m
1 -1 . ,
21:  Tinhdinhthie A=/t ™1 ™ % Timmdé a>0.m>0
1 1 0 O
m 0 0 O
m 0 2Zm m
1 m-1 m
. i 1 m-1 m O 5 2
Giai: Taco A= =(-1)’m|1 1 O|=—-m
1 1 0O O
m 0 0
m 0O O
A>0<m<0



0 0 O
, 1 -1
22: Tinh A= " 0 0:mz.(m-1)>0:>m>1
1 m O
m 2m 0 1
m 3 m
23: Tinhdinhthtc A={7 2 m+7/. Timmdé A=0
3 m 3
Giai:
2
e 0 3—% 0
_m 2
Azl7 2 ma7—22 Ll m+7—>(—1)1*3(3—m7); m;J
3 m 3 3 m 3
mZ
=3(3—-—)(-3
( 3)( m)
m2
A=0<:>3(3—?)(—3m)<:>m=0,m=ir3
24. Tim m dé A=0:
Giai:
m+8 7 6 m+8 7 6 m+1 7 -1
m+l m 2m-1— = 5m-1)| 2 1 m—=Z>5m-1)] 1 1 m-1
m-1 m-1 m-1 1 1 1 0 1 0

— (Mm-1)(-1)*°

m+1 -1
1 m-
——(m-)m*=0;>m=Lm=0;

m -1 2
25:  Tinh dinh thic A=| 4 m 1. Timmdé A=0
m+4 m-1 5
Giai:
A=2m?+8>0vVm 7
Khéng co giatrimdé A=0
m+8 7 6
26:  Tinh dinhthtc A=m+1 m 2m-1.Timmdé A<0.m>-1
m+1 m+1 m+1



m+8 7 6
Giai: A<0 ©A=m+1 m 2m-1|<0

0 1 2-m
m+8 6 m+8 7
1.(-1)° |F@-m.- 1)6
m+1 2m- m+1 m
2 m=
&S-me.(m+1) <0 < m>—
m2>-1
27. Tim m dé A<O0:
Giai:
m+8 7 6 m-1 7 -1 1 1
m_ —
m+l m 2m-1—=2 50 1 m m-1— (m+1)(-1)*? . JJ
m_
m+1 m+1 m+1 0 m+1 O
—>—-(M+D)(M*-2m+2)<0->m+1>0—>m>-1;
1 2 3 4 25 4 7
s 25 4 7 1 2 3 4
28: Cho hai dinh thuc: A, = A, =
3 6 8 4 4 8 12 17
4 8 12 17 3 6 8 4
Giai Ta c¢6 cac dinh thuec:
1 2 3 4 2 5 4 7
2 5 4 7 1 2 3 4| . ) ) . e
A= A2 = RO rang : dinh thire 2 va 1 chi doi cho
3 6 8 4 4 8 12 17
4 8 12 17 3 6 8 4

cac hang cho nhau : hle&——=h2;h3—=h4;

vaydapandungla A =A,

1 2 3 4 2 4 6 16
g 2 5 4 7 2 5 14
29:  Cho hai dinh thtrc: A, = , =
36 8 -4 3 6 8 -8
4 8 12 17 4 8 12 34
Giai: Taco:
1 2 3 4 2 4 6 16 1 2 3 8 1 2 3 4
2 5 4 7 2 5 4 14 2 5 4 14 2 5 4 7
A, = ‘A, = =2 =22
36 8 -4 36 8 -8 (36 8 -8 36 8 -4
4 8 12 17 4 8 12 34 4 8 12 34 4 8 12 17



30: Cho hai dinh thuc: A, =

Vay: A, =4A,

Giai:Ta ¢o6 cac dinh thuec:

31:

32:

1 2
b

6

Al=

Vay dap an dang la A2=8A1,

Cho hai dinh thitc: A, = :

Al=

E o o -
o o T N

A2=(2.2.2.2)

Cho hai dinh thuc: A, =

-6 8
-2c 2d
-16 8
=12 17

-6
-2c 2d
-16 8
24 34

12 -3 4 2 4
a b -c df 2a 2b
36 -8 4/ 72 |6 12
4 8 -12 17 4 8
-3 4 2 4 -6 8
-c d 2a 2b -2c¢ 2d
;A2 = .
8 4 6 12 -16 8
~12 17 4 8 -12 17
2 3 4] |1 2 -3 4
b -c d a b -c d
=8. =8Al.
6 -8 4| |3 6 -8 4
8 -12 17| |4 8 -12 17
12 -3 4 2 4
b -c df 2a 2b
6 -8 42 |6 12
4 8 -12 17 8 16
-3 4 2 4 -6 8
-c d _|2a 2b -2c 2d
-8 4 |6 12 -16 8
~12 17 8 16 -24 34
1 2 -3 4
a b -c d=16A1
36 -8 4
4 8 -12 17
1 2 3 4 2 4 6
2 5 4 7| 2 5 4
36 8 -4 2 |36 8
4 8 12 17 4 8 12



6 8

- 4 14
Ta c6 cac dinh thic : Al = .

co o o1 b~

A W DN
o o o1 N
oo
A
A W DD

12 34

2 3 2
5 4 7
6 8 4
8 12 17

ta thay A2=4

A W DN

c6 dap an nao dung.

1 2 3 x 1 2 3 6-2x
2 4 2 4 8-2
33:  Cho hai dinh thirc: A, = ° Y A, = ° 8-2y
3 6 8 z 3 6 8 16-2z
4 8 12 t 4 8 12 24-2t
Khang dinh nao sau day dung?
a) A, =A, b) A, =2A, C) A, =-2A, d) A, =—4A,
Taco
1 2 3 2(3-%)
2 5 4 204-vy
A, = —>
3 6 8 2(8-2)
4 8 12 2(12-t)
1 2 3 3 1 2 3 X 1 2 3 X
2 5 4 4 2 5 4y 2 5 4 vy
2. -2. —2.0-2.
3 6 8 8 3 6 8 z 3 6 8 z
4 8 12 12 4 8 12 t 4 8 12 t
=—2A,

Vay c) A, =-2A, la dap an dung

34: Tinh dinh thic: A=

N B o P
N R oW P
N NN
P O L O



1

1
- (D" 1 2—%50 1 2

0

1

1120
0120
1170

2 2 21

d2-d4

1120

2 3 41

1170

2 2 21

o
Lo
I
O O I~
— M O
O O d d < &N O NN < O o
<
o o~ 3 — m o o
S
— M O O | AN A A
N
<t N O O + O O N
I © o « I
< — m o A
3 3
. <+ o O .
= - S
= qw} =
=1 S =1
LSt U LSt
= =
= I =
N N
= < =
o—
6 2 o
™ O ™

0 01 2

0 0 3 4
1112
2 1 35

0 0 1 2

37

Tinh dinh thirc: A

2

1 2

3 4

2
LD¥[0 3 4= (-1).(-)*

1

0

-1 11

-1 11

0

111 2

2 0 3 2

Tinh dinh thirc: A

38

11 2 4
2 4 4 8



Taco

-2 -2 1 -2

-2 1

1.(-D**| 0

1

3

-2

-2 1

0

2

1

0 0

0 2 2 4

8

1 2

3 2

(-2).(-9™

2 11 2
2 01 2

39:

Tinh dinh thirc: A

114 4
111 2
2 11 2
2 01 2

2 11 2

1 2

3 2

2

1

2
LD -1 3 2/=—(-D.(-1**

-1 0 0

-1 0 3 2
-1 0 00

111 2

Tinh dinh thirc:

40.

-1 10

1

-1 6 1 2

-1 1 2 0
-1 0 0 O

-1
0

1 2 c3-2c2 _1

-1 4
-1 -1 20
-1 200

-1
0

A=|-1

S 49 © o
— — 7 o«
T oH <
~ 7 AT

o~

o

oN

h

o
S 49 N o
— - -
T« © «
~ 7 7 T

oN

g

P

=

<L

7

-9 3
— 24.
.

3
| (_1)1+2
1

-9

0
0 5

d1-2d2
—
d3+d1 1 4

3

2 -1
4
-1 1

— (-)*?|1

01 2
0 3 4
6 1 1 2

4
_8

Tinh dinh thirc: A

41:

14 1 3 5



0 1 2
4 1 2 4 1 2
Giai: Tacd A= 2 i’ 2:(—1)58 3 4+(-D°8 3 4=8-4=4
14 3 5 6 1 2
14 1 3 5
42.  Tinh dinh thirc:
1 1 1 0 1 1 0 0 1
A=| a b c |[>la-b b c |»>la-b b-c ¢ |—>0
b+c c+a a+bl |pb-a c+a a+b| |pb—-a c-b a+b
X 2 2
43. Tinh dinh thirc:A=|2 x 2
2 2 X
X 2 2| |x+4 x+4 x+4 1 11
Giai: A=|2 x 2|=| 2 X 2 |=(x+4)2 x 2
2 2 X 2 2 X 2 2 X
1 1 1
=(x+4)0 x-2 0 |[=(x+4)(x-2)?
0 0 x-=-2
x 1 1 1
44;  Tinhdinh thoe: a=|- * 1 1
1 1 x 1
1 1 1 x
x 1 1 1 X+3 X+3 Xx+3 x+3 1 1 1 1
A:l x 1 1_) 1 X 1 1 —>x+3.0 x-1
11 x 1 1 1 X 1 0O 0 x-1 O
1 1 1 x 1 1 1 X 0 O 0 x-1
— (x+3).(x-1)°
x+1 x 1 1
45;  Tinh dinh thic A = oLl
0 x 1
X 0 1 x
Giai:
2 11 x+1 1 1

A=(E=D"2x1 x 1+ (=D#*x* 1 x 1=x>-2x’+x
x 1 X x 1 X



1 x -1 -
" £ A ~ A ) < 1 X2 1 -
46: Tim s6 nghiém phan biét r cia phuong t1r|nh.0 1 =0
0 2
1 x -1 -1 1 x -1 -1
2 2
Giai: a=|> X 1 gt X 1 Ao
o 1 1 1 o 1 1 1
0 2 0 2 0 0 -2 O
1 x -1
x=0
20" l1 ¥ =o@2(x2—x)=o@{x_l
0 1 1 -
Va x=0
a
Y x=1
47.  Tim s6 nghiém r ctia phuong trinh A:
1 2x -1 -1 1 2x 0 -1
1 2x -]
1 x -1 -1 1 x 0 -] 103
=0 =0 2(-D)™|1 x -1=0;
31 1 1 31 0 1
3 1 1
0 2 0 2 0 2 -2 2
0 2x -1
3+12X a
<20 x -1=0<=8(-)) =0;
X —
4 1 1
S 8(-2x+X)=0;=x=0=>r=1
48.  Tim s6 nghiém phan biét r

1 2X -1 -

. =ptco s6 nghiém phan biét r =2

=2xX.(X*-2X)=0 < {X
X

0 0
0 0 x 1
0 2



1 x -1 -1
< J4 A ~ R ) < 1 x 1 1
49:  Tim Songh1¢mphanb1¢trcuaphuorngtrlnh:0 111 =0
02 0 2
1 x -1 -] 1 x -1 -]
1 1 1 0 0 2 2 022
.. X
Giai: A = =0 =0 1.(-)""1 1 1/=0
01 1 1 01 1 1
2 0 2
02 0 2 02 0 2
2+1 2 2 3+1 2 2 N A 1A
< 1.(-)) 0 2+2.(—1) 1y 1:0c>—4:O:>phu0’n§:{t1r|nhVonghlc_em
50. Giai pt
X x -1 -
1 x¥ 1 1 e A . AT
11 1 =0 (do c6 hai cot ti 1¢)= 0=0 vay pt co nghiém Vvx
1 0 1

51.  Giai phuong trinh:

X X 1 x X x 1 X
x 1 11 ,, x 11 1 )
—a > (xX=x)B8-x)=0—>x=0;13;
x x 2 1 0 0 1 1-x
X X 1 3 0 0 0 3-x

Vay nghiém cta phuong trinh la:x=0;1;3;
52.  Giai phuong trinh:
x 1 0

cl-c4

c2-c4

0
1
5 — X(x—4) > x=0;4.
X

1
1
1
2

X N = X
O O O X
o O Pk X

2
2
X

N P
< N P

vay nghiém cuia phuong trinh l1a x=0;x=4
x 1 00

. o1
53:  Giai phuong trinh 1

N X O
X N O

-1 -1



1
Ol+(-D**x[1 x O

-1 -1 2

X

Giai:

1

-1 -1 2 X

=+1

=12 X

—2(2x* =2) + X(x* =x) = x* =5x* +4 & X

-1 2 2

X
1

1 4
X -2

X
0 O

Tim nghiém cta phuong trinh:

54.

X

0 0 2

— (X* +1)(x* +4) = VN

-1 2 2

X
1

1 4

X

-2
X

X

0 O

0 0 2

1
2

55:

Tinh hang r(A) ctia ma tran A

3 6 9 12 14

4 8 12 16 20

Giai:

1 2 3 4 5

|

T

1 2 3 4

Tinh hang r(A) ciia ma tran A

0 000 1
0 00O

2 4 6 8 11|=

A=

3 6 9 12 14

B

56:

|

9
-8
-16
—24

2
-5
-11
-18

9 1 3 5
0 2 -4
%
357 9 11| |0 -4 -8
4 6 8 10 12) (0 -6 -12

1 3 5 7
2 4 6 9 10

|

Giai:

3
-2
0
0

1
0
0
0

H

5
)
-3 0

5
4

3
-2
0
0

1
0
0
0

-5 -8

4

0
0

[

_)
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Vay A c6 hang r

Tinh hang r(A) ciia ma tran
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Tinh hang r(A) cia ma tran: A =

59.

V)



1 3 2 5 1 3 2 5 1 3 2 5

A 2 -1 3 2 _ o -7 -1 -8 _ o -7 -1 -8
3 5 4 -1 0 -14 -2 -16 0 -14 -2 -16
1 17 4 21 0 14 2 16

1 3 2 5) (1 3 2 5

] T L e IR
0 0 0 O
60. Tim hang ctia ma tran:
1 3 4 8] 1 3 4 8]
2 -1 1 2 h2am 0 -7 -7 14 1 3 4 8
3 2 5 10|—Esl0 -7 -7 -1l4|—>|0 -7 -7 -14
3 5 -2 4 0 -14 -14 -28 0O 0 0 O
1 17 18 36| 0 14 14 28 |
=>hang ctia ma tran bang 2
2 3 40
61: Tinh hang r(A) ctia ma tran A = 1 9 5 3§
1 2 6 33
Giai: Taco
1 2 3 4] [1 2 3 4] [1 2 3 4
2 4 96 0 0 -3 O 0 0 -3 0
— —
1 2 5 3 0 0 -1 O 00 -1 O
126 3] |00 3 -1] |00 O -1
1 2 3 4]
1 2 3 4
00 0 O
— -0 0 -1 0 |->r=3
0 0 -1 0
00 0 -1
0 0 0 -1]
1 2 4 3%
62. Timh ] tran: A = L4 8 55
. Tim hang ctia ma tran: A = > 8 16 10%
5 2 10 20 12



B

1 2 4 3
-1 00

{1
%
0

1 2 4 3
-1 0 O
-2 0 0
-3 00

1

-1
—2
-3

0
0

0

)
4 2 8 16 10
5 2 10 20 12

>hang ciia ma trin bang 2

10
20
26

1
2
4
5

3
4
6 12
8 15

2
4
8
10

63:  Tinh hang r(A) ciia ma train{

Giai:

0

1

0
0
0

10
20
26

—2hl+h2
—4h +

-6 0

4

12
15

—5hl+h4

-7 0

10

64. Tim hang cua ma tran:

J

-2 1 4

3

1

-3

-5 7

2
4

-11 11 0 -1

0

5

4
1

-2

1 5

-2 1 4

3

1
2

-3
3 21 4

0 2 0 0 O

2 5 7 2

-5 7 2
0

1

-3

0

0

_)

4

3

4 1

-2 1 4

1 5

9

-3
-2 1 4
0 0 O

-5 7 2
1 3
2

0
2

-3
-4 2 8

-5 7 2

2 6

J

-2 1 4

|2

1 3
-0 2 0 0O
0

=3

vay hang cia ma tran :r(A)
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-1 1 -2

2
3
7

0
-1 2

13 1 2

-2 1
2

Tinh hang r(A) ctia ma tran A

65:
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Tinh hang r(A) ctia ma tran A =

66::
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Vay A c6 hang r

-1 1 2

1 2

-2

1 0
-1 2 2
-9 8 18

12 4
4 8

tinh hang ctia ma tran A

67

7 15

1 2 -1 1 2
-3 0

— |2

0

-1

=3

-1 1 2

2

1

0 1 0
-1 0

6

3
-2

-3 0

2
-3 —>r

-1 1 2 1

-2

-1 0

2
-2

1 2 11

2

1 0
-1 2 2
-9 8 18

4

4 8

7 15

1 2 -1 1 2
-3 0

— -2

-1 0|—|0



1 11 2 2
. 2 1 0 4 -2
68  tinh hang ciia ma trdin A=
4 -1 2 8 2
7 -9 8 14 18
1 -1 1 2 2 1 -1 1 2 2
1 -1 1 2 2
2 1 0 4 -2 3 0 1 6 0
A= - -3 0 1 6 O
4 -1 2 8 2 3 0 1 6 O
-2 0 -1 40
7 -9 8 14 18 -2 0 -1 40
-1 1 2 -1 2 1 2
- — 0 3 6|>r=3
0 1 2
3 -1 1 21
. 3 1 0 2 -1
69:  Tinh hang r(A) ciia ma tran A =
-1 2 21
15 1 2 2 -1
Giai:
3 -1 1 21 3 -1 1 =21 3 -1 1 =21
A_3102—1_02—14—2_02—14—2
19 -1 2 21| |0 2 -1 -4 2| |0 6 -3 12 -6
15 1 2 2 -1 0 6 -3 12 -6

3 -1 1 21 3 -1 1 21

0 2 -1 4 2 0 2 -1 4 2
= = =r(A)=2
0 0 0 0O

1 m 1 2
2 3m-1 2 m+4

70  Tim m dé ma tran sau c6 hang bang 3 A=
4 5m-1 m+4 2m+7

2 2m 2 4

1 m 1 2 1 m 1

1 m 1 2
2 3m-1 2 m+4 0 m-1 O

A= - -0 m-1 0 m

4 5m-1 m+4 2m+7 0O m-1 m 2m-

0 0 m m-1
2  2m 2 4 0 0 0 0

— r=3vm



71:
Giai:

72

73:

Tim m dé ma tran sau day c6 hang bang 3

Taco
1 m 1 2
2 3m-1 2 m+4
T4 5m-1 m+4 2m+7
2 2m 2 m+4
1 m 1 2 1T
2 3m-1 2 m+4

2 2m 2
r=3<m=0

Tim m dé ma tran sau c6 hang bang 2 A= 9

3 m

6 2m
A=

9 3m

15 5m+1

0
m
0

0

1
2

4 5m-1 m+4 2m+7
m+4 |

m+2

7

Véim=0vm=1r=4

Voim=0 A=

Véim=1 A=

O O W @ © o w

0

o O — O

o B

0

o O O o

— O O

0

o N -

0

o O O -

~ O © 3

3
0
%
0
0

—r=3

3

3 3

o o 3 o

e

2m
3m

15 5m+1

Viy khong c6 gia tri m ndo thoa diéu kién dé bai

N 2 g 6
Tim m d€ ma tran sau day c6 hang bang 2. 9

m
2m
3m

15 5m

o O - 3

m+2

m+ 2




3 m

0 3 m O
6 2 2 0 0 s om0 1
.. m m —2h, +h m
Giai: A= _3hl+2 —>|/0 0 m O
9 3m 0 m+2 0 0 0 m-1
-5h +h, 0O 0 0 2
15 5m O 7 0 0 O 2

véim=0:r(A)=3
m=0:r(A)=2
Vay dé ma tran c6 hang bang 2 thi m=0
74. Tim m dé ma tran c6 hang bang 2

1 3 2 3 1 3 2 3
1 3 2 3 1 3 2 3
2 5 4 5 0O -1 0 1
A= - -0 -1 0 -1{—»|0 -1 0 -1
3 8 6 m+9 0 -1 0 m
0 -1 0 m 0O 0 0 m+1
2 5 4 m+6 0 -1 0 m

=>m=z-1->r=3
>m=-1->r=2

113 3
N A A A y J 3 2 8 8
75:  Tim m dé ma tran sau day c6 hang bang 2 : A=
3 28 m+9
2 1 5 m+6
Giai:
11 3 3
1 1 3 3 1 1 3 3
0O -1 -1 -1
A= =0 -1 -1 -1|=0 -1 -1 -1
0 -1 -1 m
0 -1 -1 m 0 0 0 m+1
0 -1 -1 m
Dé A co hang bang 2 thi m+1=0< m=-1
1 -1 3 4
] 7 ‘ 8 -4 16 2
76:  Tim m dé ma tran sau day c6 hang bang 2: A= , 7 m+>
—~ m
5 -2 9 m
1 -1 3 4 1 -1 3 4
. 8 -4 16 2m+5 0 4 -8 2m-27
Giai: A= -
3 2 7 m 0 1 -2 m-12
5 -2 9 m 0 3 -6 m-20



1 -1 3 4

0 4 -8 2m-27
0 0 0 -2m+21
0 0 0 -2m+1

Pé A c6 hang bang 2 diéu kién can va du 1a {

Véy khong c6 gia tri cia m dé A c6 hang bang 2
77. Tim m d€ ma tran c6 hang bang 2

1 -2 -3 4 1
0

2 5
3 5 -7 9
5 -7 -9 m]
1 -2 -3 4
-0 1 2 -3

0O 0 0 m-11

=>m=11->r=2

0
0

=>m=#11->r=3

—2

78. Tim m dé ma tran c6 hang bang 2

1 2 1 1

2 5 4 5

1 3 4 m+4
4 10 9 m+10]
=>m=0->r=3

=>mz#0->r=4

vy khong ton tai m dé r =2

79:  Tim m dé ma tran sau ddy c6 hang bang 3 A =

Giai:

1

0
0
0

1

1
3

N P PN

-3
2
2

a ND NP

m+3
m+6 |

g W N

1
—10

-2m+21=0
-2m+1=0

-2

1

0 3

o O O -

o O P, DN

O© N b W
53 3 o1 >

o N

-3 4
2 -3
6 m-20

3 3 w B




1 -2 3 4 1 -2 3 4
1 -2 3 4
0 -1 -2 -3 0O -1 -2 -3
A=|2 -3 4 5 |= =
0 1 -2 m-12 0O 0 0 m-9
3 5 7 m
0 3 6 m-20 0 0 0 m-11
5 -7 9 m
1 -2 3 4 1 2 3 4
0 1 -2 -3 0O 1 -2 -3
m=9,m=11= A = = =r(A)=2
0O 0 0 O
0O 0 0 O
1 2 3 4
01 -2 -3
m#9 1= A= r(A)=3
FOmEU=A=lg 4 o mog|”W
vay: m#9, m# 11 thi r(A)=3
1 2 3 4
. : . 5 8 11 m+15
81:  Tim m dé ma tran sau day c6 hang bang 2: A= i
2 3 4 5}
3 5 7 10+m
1 2 3 4 1 2 3 4 1 [1 2 3 4
5 8 11 m+15 0 -2 -4 m-5 0O -1 -2 -3

- —

Giai: |2 3 4 5 o -1 -2 -3 0 0 0 m+1
3 5 7 10+4m] [0 -1 -2 m-2] [0 O O m+1]
r=2&m+l=0=>m=-1

1 2 3 4
] 7 ‘ 2 3 4 5
82  Tim m dé ma tran sau c6 hang bang 2 A=
357 m
57 91
1 2 3 4 1 2 3 4
1 2 3 4 1 2 3 4
2 3 4 5 0 -1 -2 —
A= - -0 -1 -2 -3 |->0 -1 -2 -3
357 m |0 -1 -2 m-12
0 -1 -2 m-121 0 0 O m-9
57 9113 0 -3 -6 -9
Pé ma tran ¢ hang bang 2 thi m-9=0 —»m=9
. . 1 2 1)1 O
83  Tinh ma tran tong
30 2){111

Khoéng ton tai ma tran tong A



1 1) .,
84 Cho ma tran A= (0 J tinh ma tran tich B= A®

Tacc’>A2=AA—>11 11:12—>A‘°’:A2A—>12 o
' 0 1)l0 1) (0 1 ' 0 1)lo 1) (0 1

13
Vay B—(O J
01
85  Cho hai ma tran A= B ﬂ.vaB: 0 2| Khing dinh nao sau day Ia ding?
0 3
a) AB=BA
b) AB xac dinh nhung BA khong xac dinh
0 0
c) BA=|0 0
_0 0_
d) Ag=° C
_0 0_
Giai:
0 0
BA=[0 0
0 0

AB khong xac dinh vi khdng thoa diéu kién s cot cia A bang sé hang cua B
Vay dap an dung 1a cau c)

. 10
: . 0 10 . =
86: Chohaimatran A= ? Tva B= 1=
0 1 27 x
0 Op
11 1 1 3
Giai: A.B:[Z J BA=[2 1 4| Tathiy AB va B.A déuxayra
0 0O
Vay D la dap an dung .
87  Cho hai matran A= L1 va B= L1
2 0 2 01

Khang dinh ndo sau day 1a ding ?

TacOBA= | khong xac dinh
2 01){2 0



VéABle 111:312
2 0){2 01 2 2 2

Vay b) AB x4c dinh nhung BA khong xac dinh 1a dép 4n ding
i R 0 1) . 1 1 2 . \ A 1n av
88 Cho hai ma tran A=(1 Oj vaB 2(2 3 j Khang dinh nao sau day la dung ?
Tacc’)AB:O 1\(1 —1:0 2 VéBAZl -1)(0 1 _ -1 1
1 0){2 3 2 0 2 3)1 0 3 2
Vay cac khang dinh trén déu sai
10
2 0
0 0
B=
H
Giai:

0 1 2 4
AB= BA =
[o 2} [o oj

Viy tich AB va BA déu xac dinh

A
89: Cho2matran AvaB

1 10

. 1 2 R
90 Cho hai matrémA{ ) 0 ij vaB=l2 2 0
- 320

Khang dinh nao sau day 1a ding?

1 2 3 110 14 7 0
Tacc’)AB:[ jZZO:( j

-2 01 1 0 1
3 20

0
J la dap an dang

3 3
91 Cho hai matran A (2 4 6} vaB=|6 0
4 0 2
9 6
Khang dinh nao sau day 1a ding?
330

, 2 4 4 42 14 7
Taco AB = 6 6 0 0= 8 0=6 0
—402960 6 0 O 1 00



14 7 0

Va BA khong xéac dinh. Vay AB = 6( 1 Oj la dap &n dang

92 Véi|A' # 0, hdy tim cong thtc tinh ma tréan X ciia phuong trinh XA= B.
a) X = % b)X=A"B  ¢) X=BA'  d)X khongxic dinh
DPap 4n ding la cdu ¢) X =BA™

-2 3 2 -2 2
93: Chomatran A={1 -1 1|;B=|1 -1 -1|timtichB.A
-1 1 1 -1 1

2 -2 21 -2 3
Giai: BA=|1 -1 -1}|1 -1 1|=(-1 0 1
1 -1 1|1 11
1 -2 3 1 -1 1
94 ChomatranA=|1 -1 1];|1 -1 -1| Timtich BA.
1 -1 1 1 -1 1

1 -1 1)3\(1 -2 3 1 -2 3
Taco BA=|1 -1 -1{|1 -1 1{=|-1 0 1
1 -1 1){1 -11 1 -2 3
1 -2 3
VayBA=|-1 0 1| ladap an diang
1 -2 3

95:  Ma tran nao sau day kha nghich ?
11 2
a) A=(2 2 4
120

b) B=|-3

c)C=|-2

[
O O, O O DN
N



2 1 2
dD={4 3 -1
2 4 1
Giai:
A=0, B=12,C=0,D=0
Vay dép an dung la dap an B
96:  Ma tran nao sau day kha nghich

0 3 -6

Giai: A=|-1 -4 4 |=3.4.3+6.1.6-3.4.6=0 Vay C c6 ma tran nghich dao
3 6 0
C la dép an ding

+1 1 30
97: Cho ma tran A:EHZ m+ 2 Oé Tim m dé A kha nghich
2m 1 3%
+1 1 30 @+1 1 30
A=F 2 m+2 0=f 2 m+2 0i=-3(m- H(m+2)
om 1 35 fm-1 0 O0F
Pé A kha nghich thi A=0—-3(m-1)(m+2) #0>m=1v m=-2
+1 m+2 0
98:ChomatranA:E”2 m+ 2 0
m- 4 3 m + 2
+1 m+2 0 0@
A=E 2 m+2 0 I=(m+2°m- 1)
m-4 3 m+2§

Pé A kha nghich thi Az0— (m+ 2)’(m- 1) 20 >m=1v m#=-2

1O:

. Tim m dé A kha nghich .

[S]

, . 1 4
99:  Tinh ma tran nghich dao cua 2 ma trén(g 0)(3 j

2 1
Giai:
4
Pit: A= (0 1}.(3 4} =[2 - =11:>A1=1.[4 1}: 111
1 0/l2 «1) (3 4 Al-3 2) |3 2
11 11

] . 1-1 42
100: Tinh ma tran nghich dao cia ma tran j (1 4 j

o )0 S

detA=14



- 6 : 6
A:E4 25_)A_1: A :EZN 1/7E
1 33 detA 1/14 3/14p

, . 10 - 1-1
101: Tinh ma tran nghich dao cia ma tran A= ( 0 6} -3( j

14 -7 4 2

13 -3

10 -6 (3 -3) (7 -3 =

Giai: A= — — :>A_l: 85 85
14 -7 12 6 1 -13 i -7

85 85

102. Tinh ma tran nghich dao ctia ma tréan:
1 1|4 -3 7 -1 L 1[2 1]
0 1|3 2 3 2 17{-3 7]
103: Tinh ma tran nghich dao cua ma trénB ﬂ N _3}
o [ 343 3
01 2
bat: A ‘ J" =
. 2 1
A = = A = AY=
{— } detA {—3 —J

o
104: Cho ma tran A = %Tlm m dé A kha nghich
7 2m+ 35
1 m 9 o]
A=f 3 1 §: -7 0 1-3m‘7m+7

Pé A kha nghich thi A#0—>7m+7 * 0—»>m? -1

2 -2 0
105: Chomatran A=|m -1 m-1|. Tim m d A kha nghich
1 -3 m-1

Giai:
A=2m® -2
A kha nghich < 2m?-220< m#=+1



3 -1 -3
106: Chomatran A=§ m 1 m+ 7 =Tim m dé A kha nghich .
m+3 0 2m+ 7%
3 -1 -3
Giai: A=| m 1 m+7 |=3.(2m+7) - (m+7).(m+3) + 3.(M+3) + m.(2m+7)
m+3 0 2m+7

II-]-10:

= (m+3)°

A kha nghich < detA# 0< m=-3
3 -2 -30

107: Chomatran A=§ m 1 m- 1=.Tim m dé A kha nghich
m+6 -3 m- 73
3 -2 -390 -2 -38 -2 -38
A=Em 1 m-13®fm 1 m-1E®fm 1 m- 1Z® detA=0
m+6 -3 m-75 6 -4 -63 BO 0 0 3
Vay khong co gia tri nao cua m

[ok

1 -2 -3
108: Chomatran A= fm -1 m- 4§.T‘|mmdéAkhénghich
1 -3 -53%

-2 -30 @ -2 -3
A=fm -1 m-4®fm -1 m-4

Iél |-1O:

2+3m+ m- 4- dm=- 2<0

S|

1 -3 -5% B0 -1 -2
1 0 2 1o
109: Tinh ma tran nghich dao cua ma tran A= 0 1 Oj' 11
01
Giai:
. 1 2 1 -2 -1 2
Co: A= oAt =
11 Al-1 1 1 -1
] . : . . 0 10
110: Tinh ma tran nghich dao cua ma tran A = EO 3%

3 -10

0 - 10 2 ==
A= EO 1£® detA=10® A '= ig 3 15: 10 10
0 37 108 20 107 o 1 %



-1 2 m 0O
111:  Cho matran A:EmO m+1 3 E Tim m dé A kha nghich
0 0 m-13
m-1 2 m
Giai: TacoDetA=| 0 m+1 3 |=(m-1*(m+1)
0 0 m-1

A kha nghich < detA=z0< m=+1

. e 5 2 1021 10
112: Tinh ma tran nghich dao cia ma tran A = 1 o T

2% E 3 15
0 0 0
A:EZ 1 El 1£:E 02
1 25 3 1p 17

detA=1

- (1 0 LA 1 0
A = - A =—2=
-2 1 detA (-2 1
. . : . A 1 -1
113: Tinh ma tran nghich dao ctia ma tran A = L }

o 1
Giai: A:‘
1

, |21 o 1 .12 4
A’ = =>A" =—A"=
-1 1 det A 1 -1

3 7
114:  Tinh ma tran nghich dao ctia ma tran A= [ j

-2 -5
1 1(5 -7 5 7
Gidi: DetA=-1 =>A "=— =
-1{2 3 -2 -3
1 2 3]
115: Chomatran A=|2 4 6. Khing dinh ndo sau day 1a ding ?
3 6 9]
A.  Aco hang bang 2.
B. A c6 dinh thtrc bang 0.
C. A kha nghich. ‘
D. Cac khang dinh trén déu dung.

Giai:
A ¢0 3 hang ti 1€ véi nhau nén A= 0. Vay dap an b) 1a dap an ding
1 mo
116: Chomatran A=§3 7 0 g Khang dinh ndo sau day dung ?
1 0 0%



31 m
Giai: A=|3 7 0 |=-7m = Akha nghich khi va chi khim # 0
1 0 O
Dap an ding 1a A

1-1-10

117: Cho matran A = El 2 3 g Khang dinh nao sau day dung ?

0 1 2%

a) A co hang bang 3.

b) A c6 hang bang 1.

¢) A Co dinh thirc bang 0.

d) Céc khang dinh trén déu sai

1-1-10 21 -1 -10
A=F1 2 33 F0 1 2%

0 1 2% B0 1 23
Ta c6 detA=0 va A c6 hang bang 2
Vay cau c) dung

5 30

118: Chomatran A= §2 4 6% Khang dinh nao sau day dung ?

9 15 9F

a) A co hang bang 3.

b) A co6 dinh thic khac 0

c) A khong kha ngich. .

d) Céac khang dinh trén déu sai.

119:

Giai:

5 30 5 30
A= 4 6I=§0 2 12%
15 95 E0 0 0F

Ta co detA = 0 va A ¢ hang bang 2
Vay cau c) dung

2 3 2 6 N
Cho 2 ma tran A=[1 J,B:[Z Oj Tim ma tran X thoa XA=B



1 3
2 3 -
A= B Al O
1 -1 1.2
5 5

1 3) (8 6

2 6\l = | |5 &

XA=Bo XAAT=BA'< X=BA = I R

2 0)]1 2] |2 6

5 5) (5 5

Vay ma tran can tim la; X= 6
5 5
H A 1 29 N A ,
120: Cho hai ma tran A = E . 5B" i <. Tim ma tran X thoa AX = B.

Tacd AX=B_, X=A'B

-5 -2
Véi A=
3 1

. L (-5 =2)(0 2) (-2 -10
3 1),\1 0 1 6

Viv X -2 -10
a =
ay 1 6

. 2 0 _.
121: Cho hai matran A= E B= E 3% Tim ma tran X théa XA=B.

1 -1p

L, (1 3)(-1 3 2 3
Giai: XA=B = X =B.A" = . =
1 0/){1 3 -1 -3
: - 20 -80 _
122: Cho hai ma tran A= E = B= 1. Tim ma tran X thoa AX=B.
3 13 5 - 107

Taco AX=B_, X=A"'B
17 217
-3/7 1/7

L (1T 217\ (4 -8) (2 -4
X= A'B= _
-3/7 1/7)\5 -10) (-1 2

Viv X 2 -4
a =
ay 1 2

Véi A :[



123:

Giai:

124:

Giai:

125:

Giai :

126 :

Giai:

. 2 -11 2 -2
cho 2 matranA = ‘B=
-1 2 1 2 -2

Do A la ma tran khong vuéng = khong ton tai A™ = khdng c6 ma tran X nao
thoa AX=B

) - 10 11 -30 _.
Cho hai matran A = Ea =B= E =. Tim ma tran X thoa XA=B.
3 - 27 0 1 17

a1 (21 _ oalegsmoa-l_
Tacdo A ~ = 3 1 XA=B=X=BA "MaBA "=

—> khéng ton tai X

1 -1 -1 1 - .
Cho 2 ma tran A= B= 3 . TiIm ma tran X thoa AX=B.
3 -2 0o 1 -7
. ) 2 -1 -
AX=B thi X=BA™ X= Ll
3 -2 -2

) - 10 11 -30 _.
Cho hai ma tran A = Ea =B= E =. Tim ma tran X théa XA=B.
3 -2 0 1 -73

-1
Tacé X.A=B = X=B. A

A=l (21 11 -3)(=2 1 o
Ma A "= = X= = Khong ton tai X
-3 1 01 -7)\31



1.3. Bai tap 1am thém

1 2
Cau 2.5 Cho A= Tinh A"

o i)lo o e 3]
o dle I TG T

Theo nguyén tic quy nap ta co A" [0 . )

Cau 2.8 Cho A:[l 2 0) Tinh AAT va A+ A
3 -1 4

1 3

Taco A'=|2 -1

0 4



1 3

4 1
A=l 2 0y 4o :
3 -1 4 1 26

0 4

1 3 10 -1 12

AT A=| 2 —1[1 2 0): 1 5 -4
0 488 14 11 4 18

Chuwong 2: Hé phwong trinh tuyén tinh:
2.1. Ly thuyét

2.1.1.Pinh nghia: Mot hé gém m phuong trinh tuyén tinh dbi v6i n an sd xq,Xy,...,Xq
dang
A X Fap X +.. a4, X, :bl
8, % +ayX, +..+a,,X, =D,

2n""n (1)

A X +a,,X, +...+a,,X, =b,
Goi 1a hé phuong trinh tuyén tinh

% Phuong phap tim nghiém ciia hé phuong trinh tuyén tinh

» Dinh ly Cramer
% Hé phuong trinh tuyén tinh tong quat

» Dinh ly Kronecker — Capelli

» Phuong phap Gauss
2.1.2. Hé phuong trinh tuyén tinh thuan nhét
Xét hé phuong trinh tuyén tinh thuan nhat



A X Fap X +o. a4, X, :bl

A, X +a,X, +...+a, X =D, @)
a, X +a.,X +..+a,X =b,
Heé (2) ludn twong thich vi dé dang thay x; =X, =...=X, =0 la mot nghiém ctia hé ma ta

goi 1a nghiém tam thuong (hodc do r, =r, )

Dinh ly. Hé thuan nhat (2) c6 nghiém khong tam thudng < r, < n

Hé qua 1. Hé (2) v6i sé phuong trinh bang sé an sé (m =n)n c6 nghiém khong tam
thuong < |A|=0

Hé qua 2. Né'u‘hé (2) ¢6 s6 phuong trinh bé hon s an sd (m<n) thi luén ludn co6
nghiém khong tam thuong



2.2. Bai tap
127: Tim m dé hé phuong trinh tuyén tinh

{x+(m—1)y =1 V6 nghiem,
X+my=0
i m-1 m-1 1 m .
tacO A= - va
1 m 0 (m-)@—m)

K:{ 1 m O}_{l m O}
m-1 m-1 1 0 (M-DHA-m) 1

Dé hpt tuyén tinh vo nghiém < r, < e M-)1-m=0<m=1
128: Tim m dé hé phuong trinh tuyén tinh c6 vo s6 nghiém
(M+1)x+(m+1)y=0
{ X+my=0

i m+1 m+1 1 m .
taco A= — , | va
1 m 0 1-m

A{mu m+1 O}_{l m 0}

1 m 0] [01-m* O
Pé hé phuong trinh tuyén tinh c6 vo sé nghiém

129: Tim m dé hé phuong trinh tuyén tinh c6 nghiém duy nhét
{Z(m +D)x+(Mm+10)y=m

mx+(m+2)y =2m

Giai:
Xet:
2(m+1) m+10
|A|=‘ (m+1) ‘=2(m+1)(m+2)—m(m+10)=2m2+6m+4—m2—10m
m m-+ 2
=m’*—4m+4
Hé phuong trinh tuyén tinh c6 nghiém duy nhat < A0 & m? —4m+4+0
Sm#E2 ’
130 tim m dé Hpttt sau c6 n° duy nhat:
Xsinx+ysiny =m _|sina cosa A sina 6osa m
XCOSX — ysiny = 2m “"lcosa -—sina| ' ~|cosa -—sina 2m
] sina cosa - )
Taco: < |A= _ |=-sin?a-cos’a =-1#0 = rA=2
cosa -sina

hpttt c6 n® duy nhat< rA=r A=2 ma rA=2 véi ¥m

vay hpt tt c6 n® duy nhét voi Ym €R



131:

Giai:

132

133:

Giai:

134:

Giai:

135:

N 2 X L., mx+2y =1, 3 .
Tim m dé h¢ phuong trinh tuyén tinh c0 nghié¢m.
(m+1)x+3y =1.
( mo 211 m 2|1 1 1/0 1 10 .
Taco - - - dé hé
m+1 31 1 10 2 mjl 0 m+2]1

phuong trinh ¢6 nghigm diéu ki¢n can vadila m—-2-0<m=2.
Tim m dé hpt tt c6 n° duy nhit :

mx+(m+2)y = m+1 m m+ 2 m m+2 m+1l
ym+2)x+y =0 TTim+2 -1 '"m+2 -1 0

\ 0 A — m m+ 2
Dé Hpt tt co n’ duy nhat < rA=rA =n=2 < | A = mi2 1 # 0o -m-

(M+2)? 0 < m?+5m+4

m = —8 , .
{m L, _, Vaydehptttco n° duy nhat thi m#-8 va m# -2

1 A N A 4 . m 1 =M 2
Tim m d€ hé phuong trinh tuyén tinh c6 v6 so0 nghiém (m+Dx+y *
X+(mM+1)y=0

— [m+1 1 'm+2 1 m+1 )
A= I SN I
1 m+110 0 -m*-2m | m+2

21 A S g |-mP=2m =0
D¢ hé phuong trinh 6 v6 s6 nghié¢m thi - Sm=-2
m+2=

(m-1)x+(m-1)y=1

Vo nghiém.
X+my =0.

Tim m dé hé phuong trinh tuyén tinh{

i m-1 m-1
Taco A=

m

—>DetA=m2 —2m+1
Hé v6 nghiém khi v chi khi DetA=0 < (m? —1) =0 < m=1

. , JOx+0y=1
Véi m=1 ta co hé vo nghiém
X+y=0

Vay voi m=1 thi hé da cho vd nghiém.

mx+2y =1

chon dap 4n dung :hpt tt 5 n° khi va chi khi :
on dap an ding :hp {(m+1)x+3y=l co n”khi vachi khi :



Am#2 bmei ¢m#0 dm#-1

m 2 A m 2 1
Gldi: A=l vy 3™ mer 3 1

2 1
Ta co: =2-3=-1#0 =rA=2
3 2
;0 PN . A m 2
Hpt tt c6 n” khi va chi khi:rA=rA=2 < =0
m+1 3
< 3M-2(M+l) 0o m-2#0< mM#2
Vay chon dap an a
136: Tim m dé hé phuong trinh tuyén tinh{mXJr Y= \8 nghiem.
X+my=m.
Giai: Ta c6 ma tran tuong duong | ™ Lim N 1 mm N rtm m
1 mm m mim 0 1-m2lm—m2
2

Hé c6 nghiém duy nhit <1-m“z0<m=+l

Taco m=1 hpt v6 dinh

m=-1hpt v0 nghi¢m

Viy phuong trinh v6 nghiém khi vachikhi ~ M#—1
137: Tim m d¢€ h¢ phuong trinh tuyén tinh

{mx+(6m—9)y=2m2+3m+2;

X+my=md+1.
6 nghiém duy nhat
. m 6m-9 m 6m-9
Taco A= —
L m } {o m2—6m+9}

m 6m-9 2m2+3m+2}_{m 6m-9 2m? +3m+2 }
7 1 m m®+1 Lo m*-6m+9 m'-2m®-2m-2

D¢ hpt tuyén tinh c6 nghiém duy nhat

Sr=r=Nem —6m+920e (M-3)° 20 m=3

Vay m= 3 thi hpt tuyén tinh c6 nghiém duy nhat
138: Tim m dé h¢ phuong trinh tuyén tinh

(2m+1)x+(2+m)y =3m;
{ X+my =m.
vO nghiém

va K{

i 2m+1 2+m 2m+1 2+m
Taco A=

m 0 2(m*-1)



Vég{zmu 24m 3m}%{2m+1 2+m 3m }

1 m m 0 2(m*-1) 2m(m-1)
: , , m?-1=0
D¢ hpt tuyén tinh v6 nghiém < r, <r; < <om=-1
2m* -2m =0

139: Tim m dé hé phuong trinh tuyén tinh sau day c6 nghiém duy nhét:
(m+D)x=(OBM-4)y=2m+4
X+(M+1)y=m’+4

Giai: Xét:
— [m+1 6m-4 )
A= =m--4m+6 = 0vVm g [
1 m+1
:>K¢0Vm¢D

Vay hé c¢6 nghiém duy nhat véi moi m
mx—y =2m? +m+1

cd nghiém.
(Mm=-2)x+y=m.

140 : tim m dé hé phuong trinh tuyén tinh {

, m -1 m -1
Taco A= -
{m—z 1} {0 2m—2}

_ 3 3 2
véA:{ m 1 }_{m 1 2m°+m+1 }
m-2 1 m 0 2m-2 2m®-4m?’-m-2
D¢ hpt tuyén tinh c6 nghiém < r, =r; ©2m-220<m=2

, ‘ : AX—y =m+1;
141:  Xét hé phuong trinh tuyén tinh] Y "
10x+3y =6m-3.
. (4 —m+1) (-1 4|m+1
Giai: Taco -
10 3/6m-3) |0 22/ 9m

— khang dinh diing 12 hé ludn c6 nghiém véi moi m.
142: Cho h¢ phuong trinh tuyén tinh
mx+y=1
{x +my =m.
khang dinh nao sau day 1a ding?
a) Hé co nghiém duy nhat khi va chi khi m =1.
b) HE v6 nghiém khi m=-1.
c) Hé c6 nghiém khi va chi khi m = +1.
d) Hé trén c6 nghiém véi moi m
ta ¢6 phuong trinh mo rong

m 1|1 m 1 1
%

1 mjm 0 m?-1m?-

—=>y=1->mx=0—->x=0

d) Hé trén c6 nghiém véi moi m

J — 0x+(Mm?-1)y=m?-1



- e =1
143: cho h¢ phuong trinh tuyéen tlnh{ Xy
X+my=m

L. — 1 111 1 1 11 ., n .
Giai: A= S i = h¢& c6 nghiém véi vm
1 mim 0 m-1,m-1

) v ; , 8m—16)y =2m? +3m+2;
144: Tim m dé hé phuong trinh tuyén tinh mx-+(8m ~16) y = 2m" +3m+
X+my=m+1.
c6 duy nhat nghiém.
.. , m 8m-16
Giai: Taco. A=
1 m

—> DetA==m? —8m+16a = (m—4)2
Dé hé c6 nghiém duy nhat diéu kién can va dii 1a DetA # 0
<:>(m—4)2 0o m=4

Vay véi m =4 thi hé da cho c6 nghiém duy nhat
145: Tim m dé hé phuong trinh tuyén tinh
mx+3y = 2m? +3m+2;
{ 3x+my=m’+1.

¢ duy nhét nghi¢m. ’
dé phuong trinh cé nghiém duy nhat thi

m 2
mts #0->m" -9#£0—>m==3
146: Tim nghiém ctia hé phuong trinh tuyén tinh
I=a X=1+a
, | 2x+3y—-2z=5
Giai: Co &e2X+3y=5+2a0a ¢ y=1
2X+5y-2z=7
2X+5y=7+2a I=q
X=1+a
Vay y=1
I=qx
147: Tim nghiém ctia hé phwong trinh tuyén tinh
3X—y+2z=3;
2X+y—-2z=T1.
A A 2 n |13 -1 23 3 -1 213
Ta lap ma tran mo rong A" = —
2 1 =27 0 5 -10(15



— H¢ phuong trinh tuong duong {Sx_ y+2ez=3
5y-10z=15
batz= «
—5y=15+10a —>y=3+2« —>X=2
X=2
Vay nghiém cta hpt {y =3+2a
Z=a
148: Tim nghiém ctia hé phuong trinh tuyén tinh
X+4y+5z=1
2X+7y—-11z2=2
3X+11ly-6z=0

Ta lap ma tran mo rong
1 4 511 1 4 5]|1 1 4 5|1
A =2 7 -112|->|0 -1 2|0 |—>|0 -1 -2|0
3 11 -6(0 0 -1 -2|-3 0 0 03
Taco0x+0y +0z=-3 —hptvdnghiém

X+y—2=2
149: Tim nghiém cua h¢ phuong trinh: 2x—y-3z=1
3x+2y—-4z=3
Giai:
L4p ma trdn mo rong:
1 1 -tl2] 1 1 -1l2] 1 1
K:Z 1 —351 —10 -1 _1i_3_)0 -1
3 2 443 0 -1 -1/-3] |0 o0

— hé v6 s6 nghiém
bat z=t 1a an ty do, vy nghiém cta h¢é 1a:

Xx=2t-1
y=3-t tel
z=t
N . A N L, X—=y+22=3;
150: Tim nghiém cua h¢ phuong trinh tuyén tinh
—X+2y+z2=2.

Ta lap ma tran mo rong
_ 1 -1 23 3 1 -1 23 IR X—y+2z=3
B 1o 1 35 y+3z=5

-1 2 12
bit z=a —->y=5-3a —>X=8-5«



X=8-5«a
Vay nghiém cta hpt {y=5-3a

I=«
X+2y+z=1
151:  Tim nghiém cta hé phuong trinh tuyén tinh{ 2x + 6y +3z = 2
X+5y+3z2=0
1 2 1)1 1 2 1|1 X+2y+z=1
Giai: Tac6é |2 6 3|-1|—>|0 -1 O|-1|=¢ -y=-1 <
1 5 3]-2 0 0 1-2 z2=-2
152: Giai hé phuong trinh tuyén tinh
X-y—-z=3
2X—2y—2z=6 Talap ma tran mo rong
5X—5y—-5z=15
1 -1 -1|3 1 -1 -13 X—y—-z=3

A=12 -2 2|6 |={0 0 0[0|—>40x+0y+0z=0
5 -5 515 0O 0 0)0 0x+0y+0z=0
baty=a;z=8 >x=3+a+p
X=3+a+p
Vay nghiém cua hpt y=o
2=
3X+6y+2z=11
153:  Tim nghiém ctia hé phwong trinh tuyén tinh { 4x + 9y + 4z =17

X+3y+z=5
3 6 21111 [1 3 1 !5 x=1
Giai: A={4 9 4 117|>|0 -3 -1-4|ey=1
1 3 1|5 0 -3 0 -3 z=1
2Xx+3y+3z2=0
154:  Giai hé phuong trinh tuyén tinh< x-2y+z=1
3X+y+4z=1
2 3 30
Giai: Tac |1 —2 1[1 —>£1 21 1)
0O 7 1 -2

3 1 40

z

x=1

y=1
=-2



X=3+9%
. o X-2y+z=1
Do d6 hé da cho tro thanh o Y=«
Ty+z2=-2
1=-2-Ta
X+3y—-4z=4
155:  Giai hé phuong trinh tuyén tinh{ x—2y+z-1
X+2y-32=3
Giai:
Hé phuong trinh tuyén tinh
1 3 -4 4| 1 3 -4 4
1 -2 1 —=05—55=‘

1 3 -4 ﬂ X=1+a
1 2 -3 3/ 01 -1 1

01 -11 =>yY=1l+a

I=0

X+3y+2z=0

156: Tim nghiém ctia hé phuong trinh tuyén tinh
2x—-y+3z2=0

zZ=t
SIX+3y=-2t &4y
2X—y=-3

~N|~ o~

X+3y+2z=0
Giai:
2x—-y+3z=0

|
=

~|

Vay x=11t/7, y=t/7, Z

1
—t

157: Giai hé phuong trinh tuyén tinh
X+2y-22=0
2x+5y—-5z=1 Talap ma tran md rong
3X+7y—-7z=1.
1 2 =20 1 2 =20
- 1 2 -2/0 X+2y—-2z2=0
A=|2 5 -51|=/0 1 -11|= -
y-z=1
3 7 711 0 1 -1
bitz=a » y=1l+a > x=-2
X=-2
Vay nghi¢ém cta hpt<y =1+a

I=u

158: Tim nghiém ctia hé phuong trinh tuyén tinh



X-y+2z=0
2x—2y+5z=1 Ta lap ma tran mé rong

3Xx—2y+6z=2.
1 -1 2|0 1 -1 20 X—y+2z=0 x=0
A=|2 -2 5[1|=|0 0 1/1|=> z=1 —y=2
3 -2 6|2 0 1 02 y=2 z=1
x=0
Vay nghiém cua hpt<y =2
z=1

5X+12y-12z2=2
159: giai hé phuong trinh tuyén tinh:{ 2x+5y-5z=1

X+7y-7z=1
Giai:
Lap ma tran mé rong:
5 12 1212
_ | 2 5 51
A=|2 5 -5 :1 > 3 7 - :1
s 7 71 (doh,+h,=h ) |
6 15 -15}3 6 15 -153
—> | —> |
6 14 -14!2 0 -1 1 -1
s 6X+15y -15z =3
= h¢é phuong trinh { y
-y+z=-1
X=-2
Xemz=t(tel)la an ty do, ta c6 nghiém ctia hé:{y =t +1
z=t
X—y+2z=-1
160: Tim nghiém ctia hé phuong trinh tuyén tinh{ 2x — 2y +5z = -2
3X—2y+6z=-2.

Ta lap ma tran mo rong
1 -1 2|1 1 -1 2/-1 X—y+2z=-1 x=0
A=|2 -2 5-2|=|0 0 1|0 |—> 2=0 —>iy=1
3 -2 62| [0 1 0|1 y=1 2=0
X—-y+2z=1
161: Tim nghiém hé phuong trinh tuyén tinh {3x -2y -z =0
4X-3y+72=2.

|



1 -1 211 1 -1 2]|1 1 -1 2|1
Giai: Taco |3 -2 -10|—»>|0 1 -7-3|—>|0 1 -7-3
4 -3 1]2 0 1 7|2 0 0 0]1

H¢ vo nghiém

X+y+z=0
162: Giai hé phuong trinh tuyén tinh<{ 2x+3y +z =1
3x+4y+3z=1.
Ta lap ma tran mo rong
1 1 10 11 10 X+y+2=0 X=-1
A=[2 3 1]1|=|0 1 -11|>{ y-z=1 —>{y=1

3 4 31 |01 o)1 y=1 =0
x=-1
Vay nghi¢ém cta hpt< y=1
z=0
X-y—-2z=0
163:  Giai hé phuong trinh tuyén tinh{ x+y+4z =2
2x—-2y—-52=0
1 1 -112 1 1 -112 1 1
Giai: A=2 1 413 |50 -1 2i-1|>|0 -1
3 1 -8,6 0 2 50 0 0
X=-5
&4 y=5
z2=-2
X—y—-z=3
164: Giai hé phuong trinh tuyén tinh ~ {2x+y—-2z=0
5x+y—-5z2=3
1 -1 -13
Giai: Taco|2 1 -2[0 —>£1 -1 ‘1‘3]
5 1 -5z 0 6 0FF
X=1+p
. \ X—y-2=3
Hé d& cho tro thanh { 3y=6 <4< y=-2 (BeR)
z=p

165:  Giai hé phuong trinh tuyén tinh



Xx-3y+4z=1

2X—-5y+z2=2
5x-13y+6z=5
1—3411—3411_341 «17g +1
.12 -5 1 2=0 1 -7 0=
Giai: Taco 0 1 -7 0=+ y=Ta
5 -13 6 5 0 2 -14 0
e
X-3y+4z=1
166: Giai hé phuong trinh tuyén tinh 2X-5y+z2=2
5x-13y+7z=5

Giai: Tac6 ma tran tuong duong
1 -3 41 1 -3 411 1 -3 411
2 -5 12|—>|0 1 -7|0|—>|0 1 -7/0
5 -13 75 0 2 -13)0 0O 0 100
x-3y+4z=1 x=1
=4 y-72=0 <3y=0
z=0 z=0
Vay x=1,y=0,z=0
Xx-3y+4z=1
167: Giai hé phuong trinh tuyén tinh< 2x—6y+8z =2
5x-15y+21z =5.
Ta lap ma tran mo rong
1 -3 41 1 -3 4|1 x—-3y+4z=1 X=1+3a

A={2 -6 8|2|=|0 0 0/0|— —>y=a
5 -15 215 0 0 1/0 z=0 z=0
X=1+3a
Vay nghiém cia hpt{ y=«a
z=0
x-3y+4z=1

168: Giai hé phuong trinh tuyén tinh{2x—6y+8z =2
5x—-15y+20z =5.
Ta lap ma tran mo rong



1 -3 411 1 -3 41 X=3a-4p
A=|2 -6 8[2|=|/0 0 0[0|>x-3y+4z=0->{y=a

5 -15 205/ [0 O 0|0 z=p
X=30—4p
Vay nghiém cta hpt{y=«a
2=
X-3y+4z=1

169: Giai hé phuong trinh tuyén tinh:{ 2x—5y+z =2
5X-13y+6z=-5

Giai:
Lap ma tran mé rong:
1 -3 4 1 1 -3 4 N 1 -3
A=[2 5 1 12 |»|0 1 710 |>|0 1
5 -13 6 |-5 0 2 -14,-10 0 0
X-3y+4z=1

= h¢ phuong trinh< < y-72=0 = hé vo nghiém
0=-10

170: Giai hé phuong trinh tuyén tinh

X+y-z=0
2X+4y—-272=4
2X+3y+2z2=2.

1 1 -10 1 1 -10

Lapmatrdinmérong: A=0 2 0l4|—>|0 2 0|4

0 1 4\2 0 0 8|0

X+y-2=0 X=-2

ta c0 hé mdi twong duong voihé ddcho:x 2y=4 <<y=2
8z2=0 z=0
X+y-z=0
171:  Giai hé phuong trinh tuyén tinh{y =2
2X+3y—-2z=2.

11 -10) (1 1 -1o .
Giai: Taco|0 1 0[2|>|0 1 024£11‘1U
01 02

2 3 22) o1 of



= y=2 &5 y=2
I=0 I=u
172: Giai hé phuong trinh tuyén tinh

3 4 =32 3 4 -3|2
Lipmatranmérong: (4 7 -46|—>|0 5 010 —9{
2 3 2|2 01 0}2

batz= a,y=2, 3Xx+8-3a=2 ->X=a-2
X=a—-2

5y =10

Vay phuong trinh c0 nghiém-<y =2

I=q
X+y—-2=2
173: giai hé phuong trinh tuyén tinh{ 2x+y—-z =3
3X+y—-8z=6
1 1 -1l2 1 1 -1!2 1 1 -112
Gidi: A=|2 1 -413 |>|0 -1 2/-1|>|0 -1 21|
3 1 -86 0 2 5,0 0 0 -1;2
X+3y—-7z=7
174:  Giai hé phuong trinh tuyén tinh<{ x+ 2y -4z =3
-y+4z=-3.

1 3 7|7 1 3 7|7
Giai: Tac6 |1 2 4|3 |—>|0 -1 3|4
0 -1 4|-3 0 0 1|1

X+3y—-7z2=7 X=-7
=4 —Y+32=-4 < y=7

z=1 z=1
X+y—2=2
175:  Giai hé phuong trinh tuyén tinh { y-3=1
y—-4z=3

Giai: Taco

3X+4y—-3z2=2



11 -12 11-12 11 -1 2 K =5
01 -3 1=01 -3 1j=0 1 -3 1

=>qy=-95
01 -4 3 01 -4 3 |00 1 -2
2=-2
2X+2y—4z=m
176:  Pinh m dé hé phuong trinh ¢d vo s6 nghiém: { -3x+5y—z =3
—4x-4y+8z2=-2

2 2 —4m 2 2 4| m
Giai: Tacomttd |-3 5 -1/3 |—>|0 16 -13]3m+6
-4 -4 8|2 0 0 O0|2m-2
Hé phuong trinh ¢6 v6 s nghiém khi va chi khi 2m-2=0<m=1
Vay m=1 ’
177: Tim m d€ h¢ phuong trinh tuyén tinh sau c6 nghiém
2X+2y—2=3
2X+5y—-2z=7
6X+6y—-3z=2m+1.
2 2 -1 3 2 2 -1 3
Lépmatrénm()’r(f)nggz 2 5 2| 7 -0 3 -1 4
6 6 -32m+1 0 0 0|2m-8
D¢ hpt tuyen tinh ¢ nghiém <> 2m-8=0 < m=4
Vay m=4 thi hpt tuyén tinh c6 nghiém

X+2y—-2z=0
178: Pinh m dé hé phuong trinh c6 nghiém: { 2x+4y -5z =1
3X+6y+mz=1.
Lap ma trdn mé rong
1 2 -2{0 1 2 210 1 2 -2/ 0
A=[2 4 -5[1|—>|0 0 -1[1|—>|0 0 -1] 1
3 6 m(1 0 0 m+6(1 0 0 O0Om+7
Pé hpt tuyén tinh c6 nghiém < m+7=0< m=-7

Vay hpt tuyén tinh c¢6 nghiém < m=-7
X+y+z=0

179:  Dinh m dé hé phuong trinh ¢ nghiém duy nhat:{ x+2y-mz =1
2X+3y+2z2=1

Giai: Lép ma tran :



11 1 11 1
A 141 1 —-m-1
A=|1 2 -m|>10 1 -m-1| 5L
2 3 2 01 0
—>—(—m-1)=m+1
Hé phuong trinh ¢6 nghiém duy nhit< A 20 m=-1
180: Pinh m dé hé phuong trinh c6 nghiém duy nhat :
X+2y—-22=2
3X+7y—2=5
2X+4y+mz="T.
1 2 22 1 2 -2 |2
Lap matran mérong A=|3 7 -1/5|—>|0 1 5 -1
2 4 m|7 0 0 m+4|3
Dé hpt c6 nghiém duy nhit < m +4#20< m#=—4
Vay m = —4 hpt c6 nghiém duy nhat
X+2y—-22=2
181: Pinh m dé hé phuong trinh c6 nghiém: {2x+4y -5z =5
3X+6y-mz=7.
1 2 2|2 1 2 =22
Giai: Taco |2 4 55(—>|0 0 -111
3 6 —-mf7 0 0 6-mjl
dé hé p}luong trinh c6 nghiérp diukiéncanvaduld 6-mz-leom=7
182: Tim m dé h¢ phuong trinh tuyén tinh

4X+3y+z2=7

2x+4y—2z=m+7 vO nghi¢m.

X+2y—z=4.

Lap ma trdn mé rong

4 3 1|7 4 3 1|7 4 3 1|7

2 4 2m+7|—>|0 -5 5-2m-7|—>|0 -5 5-2m-7

1 2 -14 0 -5 5-9 0 0 0]-2m+2

Dé phuong trinh tuyén tinh vo nghiém thi : —2m+2#0—->m=1
3X—-y+2z=3

183: tim m dé hé phuong trinh tuyén tinh c6 nghiém{2x+y—-2z=m
X—-2y+4z=4



3 -1 213 0 5 -10 -9
sa. o | —3h3+hl |
Giai: A=|2 1 21m |—p2a—| 0 5 -10 1m-8
I ha+h, I
1 -2 4 |4 2 4 4
1 2 4 14 1 -2 4 | 4
—h +h
%% ,00 5 10 im-8|—2T2 5[0 5 10 {m-8
0 5 -10 | -9 0 0 0 | -m-1

Pé hé c6 nghiém thi: -m-1=0<m=-1

2x+3y-z=1
184: Pinh m dé hé phuong trinh c6 nghiém: { 4x+7y+2z =2
8x+12y+(m+6)z =5.
2 3 -1 2 3 -1
Giai: Taco |4 7 2 2|—>]0 1 4 10
8 12 m+6/5 0 0 m+101
Pé hé phuonh trinh ¢6 nghiém diéu kién can va dald m+10#0 < m=#-10

2x+3y—-z=1
185: Pinh m dé hé phuong trinh ¢6 v6 s6 nghiém: AX+Ty+22=2
8Xx+12y+(Mm+6)z=4

Giai: Taco

2 3 -1 1 2 3 -1 1

4 7 2 2=4 7 2 2

8 12 m+6 4 0 0 m+10 O

Dé hé phuong trinh ¢6 vO 6 nghiém thi m+10=0< m=-10
2x+3y-z=1
186: Pinh m dé hé phuong trinh sau c6 nghiém: {4x +(m+5)y+(m-3)z=m+1
8X+(M+1)y+(m-5)z=m+4.

2 3 -1 1 2 3 -1 1
Giai: TacoMTTD|4 m+5 m-3m+1|—->|{0 m-1 m-1m-1
8 m+11 m-5m+4 0O m-1 m-1 m

2 3 -1 1
—|0 m-1 m-1m-1| =>Hé phuong trinh V6 Nghiém
0 0 0|1

—> khdng c6 gié tri ctia mdé hé phuong trinh ¢6 nghiém



187: Pinh m dé hé phuong trinh sau c6 nghiém:
2x+3y—-z=1
4X+(M+5)y+(M-3)z=m+1
8Xx+12y+(m—4)z=m+4.

Lap ma trdn m& rong :

2 3 -1 1 2 3 -11 2x+3y-z=1
4 m+5 m-3m+1|—>|0 m-1 m-1m-1|—>{(M-)y+(m-1)z=m-1
8 12 m-4m+4 0 O m [m mz=m

2x+3y—-z=1 x=1
—>y+z=1 —>1y=0
z=1 z=1

Vay hé phuong trinh ¢6 nghiém v6i moi m
188: Binh m dé hé phuong trinh sau c6 nghié¢m:
2x+3y—-z=1
AX+(M+5)y+(M-3)z=m+2
8Xx+12y+(m—-4)z=m+4.
2 3 -1 11 2 3 -11
Lapmatranmérong : |4 m+5 m-3m+2|—>|(0 m-1 m-1jm
8 12 m-4m+4 0 O m |m
dé hé phuong trinh sau ¢6 nghiém: m-1 #0 »>m=1
X+my+z=2
189: Pinh m dé hé phuong trinh sau vo nghié¢m: X+2y+2z=1
2X+(M+2)y+3z=m
Giai:
Lap ma tran mé rong:

1 m 1 2 1 m 1 I2
K{l 2 2 11 |0 2-m 1 -1
2 m+2 3 |m 0 2-m 1 |m-4
1 m 1 2
—0 2-m 1 -1
|

0o 0 0 m-3
Hé phuong trinh vO nghiém < m-3-#0< m =3
190: Binh m dé hé phuong trinh sau vd nghiém:



X+my+z=2
X+2y+2z=1
2X+(M+2)y+4z=m.

Lap ma trdn m& rong :

1 m 12 1 m 12 1 m 12
1 2 20 |—=|0 2-m 1-1 -0 2-m 1}-1
2 m+2 4im 0 2-m 2m-4 0O 0 1m-3
X+my+z=m
191: Pinh m dé hé phuong trinh sau vo nghiém:{ x + 2y + 2z =1
2X+(M+2)y+(m?+2)z=2m.
1 m 1 |m 1 m 1 m
Giai: Taco |1 2 2 |1 |>|0 2-m 1 1-m
2 m+2 m’+2)2m 0 0 m-1m-1
, ) N \ o m=1%0
bé h¢ vo nghiém diéu kién can va du la {mz 120 Sm=-1
192: Binh m dé hé phuong trinh sau vé nghi¢m:
X+my+z=m
X+2y+2z=1
2X+(M+2)y+(m?+2)z=m?+m.
Lap ma trdn mé rong :
1 m 1 |m 1 m 1m 1 m 1 m
1 2 2 1 -0 2-m 1[1-m |—>|0 2-m 1 1I-m |>
2 m+2 m*+2m2+m 0 2-m m*m?-m 0 0 m?-1lm? -1

Pé hpt vo nghiém thi m-2=0 —»m=2

Vay m=2
X+my+z=m

X+2y+2z=1

193:  dinh m dé hé phuong trinh sau vo nghiém
2X+(M+2)y+3z=m+2

3m-2
X =

2—-m
y= -m

2_

z=1




194:

Giai:

195:

Giai:

196:

Giai:

m 1 Im 1 m 1 Im 1 m Im
2 2 51 >0 2-m 1 il—m >0 2-m il—m
m+2 3 [m+2 0 2-m 1 |2-m 0 0 11

H¢ v6 nghiém voivm

X+2y+(7T-m)z=2
Dinh m dé hé phuong trinh c6vd s6 nghiém: 2x+4y-5z=1
5x+10y+(m-5)z=4
1 2 7-m2 1 2 7-m |2
Taco|2 4 5|1|—>|0 0 2m-19|-3
5 10 m-54 0 0 6m-40-6

. {2(2m—19) =6m-40
o m=1

Pé hé ¢ vo sd nghiém diéu kién can va du 1a
6m-40=0
Dinh m dé hé phuong trinh ¢6 v s6 nghiém
2X+4y+2(7-m)z=4
2x+4y-5z2=1
5x+10y+(m-5)z=4

Taco
2 4 207-m) 4 [2 4 2(7-m) 4| |2 4 2(7-m) 4
2 4 -5 1/=|0 0 19-2m 3(=0 0 19-2m 3

5 10 m-5 4 (0 0 12m-80 -120 [0 0 4m-4 O
Dé hé phuong trinh ¢4 vO s6 nghiém thi 4m-4=0< m=1
X+2y+(7-m)z=2
Dinh m dé hé phuong trinh ¢6 v s6 nghiém: { 2x+4y -5z =1
3X+6y+mz=3.
Ta c6 ma tran twong duong
1 2 7-mj2 1 2 7-m|2 1 2 7-m|2
A=l2 4 5]1|-»|0 0 2m-19|-3|—>|0 0 2m-19]-3
36 m 3 0 0 4m-21]-3 00 17 |3

Pé hé c6 vo s6 nghiém diéu kién can va da 1a 2m-19=-17 < m=1

197: Pinh m dé hé phuong trinh ¢6 nghiém duy nhét :

X+2y—-(5-m)z=2
2X+4y =1
3X+4y=17.



hé phuong trinh ¢6 nghiém duy nhat thi

1 2 m-5
detA=0—>1|2 4 0 [#0—>-4Mm+200—>m=#=5
3 4 0

vay m =5 thi hé phuong trinh c6 nghi¢ém duy nhat
198: Binh m dé hé phuong trinh c6 nghiém duy nhat :
X+2y+(m-5)z=2
2x—y=1
5-m)x+y+(m-5)z =6.
hé phuong trinh ¢6 nghiém duy nhat thi
1 2 m-5
2 -1 0
5-m 1 m-5
—(m-5).(2-m)=0—>m=5m=2
vidy m#5,m = 2 thi h¢ phuong trinh ¢6 nghiiém duy nhat

-1
1

1 2 2
detA=0—> #0— (m-5). +(m-5). =0
2 -1 5-m

2.3 Bai tap lam thém
X+y+z=3
Cau 3.3 giai va bién luan hé phuong trinh theo tham s6 {x+ (e -1)y+z =3
X+y+az=1
1 1 13 1 1 1 3
Lap phuong trinhmérong |1 a-1 13|—>|0 a-2 0 |0
1 1 afl 0O 0 a-1-2
V6i a =1 thi hé vo nghiém
V&1 a=2 thi hé vo s6 nghiém ,
Véi o #1, a #2 thi hé c6 nghiém duy nhat
3%, —4X, +X; =X, =0

CAau 3.5 Giai cac h¢ phuong trinh
6x, —8X, +2X; +3x, =0



Lap phuong trinh mo rong {3 -4 1 -1
6 8 2 3
X, =P
A A y “ A X2 =
Véy h¢ c6 nghiém
X; =4a -3
x, =0

0
0

Hl

3 4 1
0 0 0 5

-1

0
0

|-




CHUONG 3: KHONG GIAN VECTO
3.1 Ly thuyet
3.1.1 Céc phép toan vé vecto n chiéu
Tong cua 2 vecto : X+Y =X +Y, X2+ VY2, ooy Xn+ Yn)
Phép nhén vecto v&i mot s6 vo hudng : kX = (kxq, KXy, ..., KXn)
Tinh chat cac phép toan vé vecto n chidu : Néu X,Y,Z 1a cac vecto n chiéu va
a, B e Rta co:
a) X+Y=Y+X
b) X+Y)+Z=X+(Y +2)
c) X+0=X
d) Ton tai vecto d6i —X sao cho X + (-X) =0
e) 1L.X=X
) (a+B)X=aX+pX
9) a(BX)=(ap)x
h) a(X+Y)=aX+a¥
3.1.2. Poc 1ap tuyén tinh va phu thudc tuyén tinh
1. Pinh nghia: Cho hé gdm m vecto trong R"™:
(AALLA) (1)
a) Hé (1) goi 1a phu thudc tuyén tinh néu co nhirng s6 thuc ky, Ky, ...k, khong déng
thoi bang 0 sao cho:
klA]_ + k2A2 + ...+ kmAm =0
b) Heé (1) goi la doc 1ap tuyén tinh néu n6 khéng phu thude tuyén tinh, tirc 1a néu
klA]_ + k2A2 + ...+ kmAm =0 thi kl = k2:... :km =0
c) Vecto X goi la to hop tuyén tinh cua cac vecto Aj, Ay, ..., Ay néu X duge viét
dudi dang:
X= klA]_ + k2A2 + ...+ kmAm , ki ER, (i:].,...,m)
3.13. Toa @) ciia vecto ddi voi mot co sé
X=X, +a,X,+..+a,X,
(. 01y, ...ox,) Qo 12 toa do ciia vecto X d6i co so B
3.1.4. Ma tréan ciia phép bién doi tuyén tinh
Giast U= {U,U,,..,U,} 1amot co s& nao d6 clia khong gian R". xét phép bién doi
tuyén tinh
f:R" >R"

f(Uj):Zn:aijUi, j=1,2,....n.
i=1



3.2 Bai tap
199: Xac dinh m dé vecto (1,m,1) 12 to hop tuyén tinh cta
u=(1,1,0),v=(211), w=(3,2,1)
Giai:
Xét phuong trinh: A =au + bv + cw

a b ¢ | a b c | T Ta b c | ]
1 2 31 1 2 3 11 1 2 3 11
| | |
| | |
|11 2 im|=|0 -1 -1 im-1/=|0 -1 -1 1m-1
| | |
| | |
0 1 1,1 0 1 1 1 0 0 0 |m

200: Xac dinh m dé vecto (2,m+4,m+6)la mot t6 hop tuyén tinh cua

u=(12,3),v=(3811),w=(134)
Gia stt X = (2,m+4,m+6) 1a mot to ho tuyén tinh cua
u=(12,3),v=(3811),w=(134)
a+3b+c=2
Thi X=au+bv+cw << 2a+8b+3c=m+4 cbdnghiém
3a+1lb+4c=m+6
1 3 1] 2 1 3 12
Lap ma trdn m& rong A=|2 8 3m+4|—>|0 2 1m
3 11 4m+6 0 2 1m
Vay m 13 tuy y

201: Xac dinh m dé vecto (m,2m+2,m+3)la mot t6 hop tuyén tinh cua
u=(36,3),v=(253),w=(14,3)

Giai: Giastr (m,2m+2,m+3) lat6 hop tuyén tinh cla
u=(36,3),v=(2523),w=(14,3) tic 12 ton tai k,k,,k, sao cho.
k,(3,6,3)+k, (2,5,3) +k; (1,4,3)=(m,2m+2,m +3)

3k, + 2k, +k;=m
taco <6k +5k,+4k,=2m+2 o
3k, + 3k, + 3k, =m+3
3 2 1 m 1 2 3 m
6 5 42m+2|—>|0 -3 —6|-2m+2
3 3 3Im+3 0 0 0| 1
= hé v6 nghiém. Do d6 khong c6 gid tri m d& (m,2m+2,m+3) 1at6 hop tuyén
tinhcuau, v, w
202: Xéc dinh m dé vecto (X, X,, X3 ) 1a Mot to hop tuyén tinh ciia



u=(142,3),v=(2,4,5),w=(36,7)
Goi X = (X, %,, %) 12 mdt t6 hop tuyén tinh cia
u=(12,3),v=(2,4,5),w=(36,7)néu
a+2b+3c=x
X=au+bv+cw < <2a+4b+6Cc=x, cOnghiém
3a+5b+7c=x,
Lap ma trdn mé rong
1 2 3|x 1 2 3| X 1 2 3| X
A=[2 4 6|x,|—>|0 0 0[x,—2%x |—>|0 -1 -2|x,—-3x
3 5 7% 0 -1 -2|x,-3x 0 0 0]x,—-2x
Dé hpt tuyén tinh c6 nghiém < X, —2x =0 X, = 2X,
203: Tim diéu kién dé vecto (x,,X,,X,) 1a met to hop tuyén tinh cua
u=(1,2,3),v=(24,6),w=(23,12)

Giai:
1 2 3 lx 1 2 3 | X
h,—2
Xét|2 4 5 ix|—250 0 1 k-2
3 6 7 X 0 0 -2 | X, — 3%
1 2 3 |
hy=2ny +1y >
0 0 -1 | X, = 2%,
0 0 0 | X, —2X, + X

Vecto (X, X,,%,) 12 to hop tuyén tinh ciia u,v,w
S X —2X%, +% =0 X, =2X, — X
< vecto (I,m,1) 1a t0 hop tuyén tinh cua 3 vecto con lai @a=b=c=0
<m=0

204: Tim diéu kién d€ vecto (X, %,,X;) 12 mot td hop tuyén tinh ciia
u=(140,2),v=(1,2,8),w=(2,313)

Giai:  Goi X (x,X,,X,) la t6 hop tuyén tinh cua u(1, 0, 2) v(1, 2, 8) w(2, 3, 13)

a+b+2c= X
thi X=au+bv+cw = 2b+3c= X5 cd nghiém

2a+8b+13c = x3



11 21X 11 2 X
tacod |0 2 3x2—>0 2 3 x2
2 8 13 0 0 0y _ _

x3 x3 2x13x2

Dé h¢ c6 nghi¢m thi X3 —2)(l —3X2 =0 X3 = 2X1+3X2

205: Tim diéu kién dé vecto (x,,X,,X,) |a mot to hop tuyén tinh cua
u=(1,2,4),v=(36,12), w=(4,8,16)
Giai:
1 2 4 x| 1 2 4 X,
3 6 12 x,/=0 0 0 -=-3x,+X,
4 8 16 X [0 0 O —4x +x,
Pé thoa diéu kién bai toan thi 4x, = 2x, = x,
206: Xéc dinh m dé vecto (1, m,1)khong phai la mét t6 hop tuyén tinh cua
u=(113),v=(2,2,5),w=(34,3)
Giai: X (x,X,,X,) la t6 hop tuyén tinh cua u(1,3,1), v(2,1,2) w(0,1,1) thi
X=au+bv+cw

a+2b=x1
_ 1 2 0% 1 2 0 X
=oADHC=Xy o3 1 1lx, | >0 -5 1fx,-3x
a+2b+c=x 1 2 1 0 0 1
3 *3 *3 7%

= hé lquén cd nghiém W ,
207: Timm dé vecto (1,m,1) khong phai 1a mot t6 hop tuyén tinh cla
u=(1424),v=(215),w=(36,12)
Gia st(l, m,l) khong la to hop tuyén tinh cua
u=(124),v=(215),w=(3,6,12) tic la ton tai au+tbv+cw =(1,m,1)
a+2b+3c=1
Tacla < 2a+b+6c=m vb nghiém
4a+5b+12c =1
Lap ma trdn m& rong
1 2 3|1 1 2 31 1 2 31
A=l2 1 6/m|>|0 -3 0m-2|—|0 -3 0O/m-2
4 5 12|1 0 -3 0] -3 0 0 0-m-1
Dé hpt tuyén tinh vo nghiém < -m-120< m=-1



Vay m= -1 thivecto (1, m,1) khdng phai 1a mot t6 hop tuyén tinh ctia
u=(1424),v=(215),w=(36,12)
208: Xéc dinh m dé vecto (1,m,1) khong phai 1& mot to hop tuyén tinh cia
u=(113),v=(2,2,5),w=(34,3)
Gia str(1,m,1) khdng 1a td hop tuyén tinh ciia u=(113),v=(2,2,5),w=(3,4,3)
a+2b+3c=1
tirc 13 ton tai autbv+ew =(1,m,1)sa0 cho <a+2b+4c=m vo nghi¢m
3a+5b+3c=1
1 2 3|1 1 2 3|1
Lap ma trdn mé rong A=|1 2 4m|>|0 0 1|m-1
3 5 31 0 -1 -6|-2
— hpt tuyén tinh c6 nghiém duy r}hét
Vay khong c6 gia tri nao Cia m dé vecto
(1, m,1) la mét to hop tuyén tinh cua u=(1,2,4),v=(2,15),w=(36,12)
209:  Xac dinh m dé vecto (1, m+2, m+4) khong phai 1a mot to hop tuyén tinh cua:
u=(1,2,3),v=(3,7,10),w=(2,4,6)

Giai:
Xét phuong trinh: A = au + bv + cw
[a b c | T Ta b o | W f[a b ¢ | ]
1 3 2 1 3 2 1 1 3 211
| | |
| | |
<12 7 4 im+2(=0 1 0 m =0 1 0 im
| | |
| | |
3 10 6 |m+4| |0 1 0 ;m+1J 0 0 01

Phuong trinh ludn 6 nghiém véi Vm = V m vecto (1, m+2, m+4) khong phai
14 t6 hop tuyen tinh cua 3 vecto con lai.
210: Tim diéu kién m dé vecto (X, X,, %;) khong phai 1a mot to hop tuyén tinh
cuau=(121),v=(110),w=(3,6,3)
Goi X =(%, X,, %3 ) khong phai 12 mot t6 hop tuyén tinh ciia

a+b+3c=x
u=(121),v=(110),w=(3,6,3) néu {2a+b+6c=x, vOnghiém
a+3c =X,

Lap ma trdn m& rong
1 1 3|x 1 1 3] x 1 1 3 X,
A=[2 1 6jx,|>|0 -1 0|x,-2x |—>|0 -1 0| x,—2x,
1 0 3|x 0 -1 0|x;—X 0 0 Ox—X,—X%
Dé hpt tuyén tinh vo nghiém < X, —X, — X, #0 & X, # X, + X,



Vay X, # X, + X, thi vecto (x,, x,, ;) khdng phai 1a mot t6 hop tuyén tinh cia
u=(421),v=(110),w=(36,3)
211:  Tim dicu kién d€ vecto (x,, X,, X3 ) Khdng phai 1a mot t6 hop tuyén tinh cia
u=(421),v=(110),w=(3,6,4)
Giai:  Gia sir (X, %, %;) khong 12 t6 hop tuyén tinh cia u, v, w
tirc 12 ton tai k ,k,,k, sa0  cho
k, +k, +3k, =X,
KU + KV + KW= (%, X,, X, ) tire 12 2k, +k, +6k, = X,
k, + 0k, + 4k, = X,
11 3lx) (1 1 3 x
Tacd |2 1 4|x,|—>|0 -1 0| -2x,+X, |— Héconghiém duy nhat
1 0 4|x 0 0 1|x—X,+X,
Vay khong c6 gt cia cac x dé vecto (X1, Xy, X3) KhOng phai 1a mot t6 hop tuyén
tinh
Cua
u=(421),v=(110),w=(3,6,4)

212: Cho cic vecto Uy,U,,u; doc 1ap tuyén tinh trong [1 *va
0 la vecto khong cua [J 4. Trong 4 ménh dé sau, ménh dé nao 1a dang?
a)u,,U,,0 doc lap tuyén tinh.
b)u,us, 6 doc 1ap tuyén tinh.
C)u,,Us, 0 doc 1ap tuyén tinh.
d)uy, Uy, Us,0 phu thudc tuyén tinh

Dap an ding 1 d)uy, Uy, U, phu thude tuyén tinh
213: Xac dinh m dé vecto sau day phu thudc tuyén tinh
u=(m+l, mm-1),v=(2, m 1), w=(1,m, m-1)

Giai:
m+1 m m-1 1 m m-1
Xét| 2 0m 1 |22y o0 w1
1 m m-1 m+1 m m-1
1 m m-1 1 m m-1
oo m o 3-2m | 2500 -m o 3-2m
0 -m* -m(m-1) 0 0 m*-2m

Pé vecto phu thudc tuyén tinh thi m> —2m=0 < m=0,m=2



214:

Xac dinh m dé 3 vector sau ddy phu thudc tuyén tinh:

u=(m,13,4),v=(m,mm+26),w=(2m,2,6,m+10)

m
1 m
3 m+2
4 6

m

Giai: TacoA=

2m
2
6

—m|0

m+10

Pé hé PTTT thi A ¢6 hang bang 2

215:

— —%(m+2)(m—1):0<:{

1 2
2 m+ 2

00 —%(m +2)(m-1)

m=-2
m=1

Xéc dinh m dé 3 vecto sau ddy phu thudc tuyén tinh:

u=(m,1,3,4), v=(mm,m+4,6), w=(2m,2,6,m+10)

Giai:
m 1 3 4
m m m+4 6
2m 2 6

m 1

=0 1-m m-1
m+10 |0 0

3 4
-2
0 m+ 2

Dé thoa diéu kién bai todnthi m+2=0<m=-2

216:

2m
m 2
m 2
6 m+10

m m

A=l
1
4

1 1
->m{l m

4 6 m+10

u(m, 1, 1, 4), v(m, m, m, 6), w(2m, 2, 2, m+10) taco

2 11 2
2 -0 2 m+ 2

00 —%(m “1)(m+2)

. , m=1
D¢ hé phu thudc tuyén tinh thi (m—l)(m+2):O<:>{ 5
m=—
217: Xac dinh m dé 3 vector sau ddy phu thudc tuyén tinh:
u=(m,13,4),v=(mmm+26),w=(2m,2,6,10)
m m 2m 1 1 2 1 1 2
Tach 1 m 2 om. 0 m-10 m 0 m-1 0
3 m+2 6 0 m-1 0 0O O 0
4 6 10 0 2 2 0 0 2(m-1

D& h¢ phu thudc tuyen tinh thi :m-1=0 —m=1
218: Xéc dinh m dé 3 vector sau day phu thudc tuyén tinh:
u=(m,13,4),v=(mmm+26),w=(2m,2,7,10)




m m 2m 1 1 2
1 m 2 m 0 m-1 0
3 m+2 7 0 m-1 1
4 6 10 0 2 2
1 1 2 1 1 2
—>m0 m-1 0 —>m|{0 m-1 0|>r=3<4
0 0 1 0 0 1

0 0 2(m-1)
Viy 3 vector phy thudc tuyén tinh v6i moi m
219:  Xac dinh m, cac vecto sau day phu thudc tuyén tinh:
u =(2,3,1,4), u, =(4,11,5, 10), u, = (6, 14, m+5, 18),u, = (4, 7, m+2, 15)

Giai:
al2 3 1 3 1 4 aj2 3 1 4
4 11 2
XetheA—b 5 3 _)b 0 5 m+2 10
c|l6 14 m+5 18 5 m+2 10 c|0 5 2 -1
d2 8 4 5 2 -1 d|0 5 3 2
aj2 3 1 al2 3 1 4
bj0 5 m+2 10 bj0 5 m+2 10
- -
cl0O 0 -m -11 cl0O 0O -m -11
dl0 0 1-m -8 dlo0 O 1 3

Ta c6: v mthi det A # 0 = hé vecto doc lap tuyén tinh = khéng c6 gia tri m dé
hé vecto phu thudc tuyén tinh.
220: Xac dinh m cic vector sau ddy phy thudc tuyén tinh:
u=(1,214),u,=(2,3m,7),

Us = (5,8,2m+1,19),u, (4,7,m+2,15)

Taco A=
1 2 5 4 1 2 5 4
2 3 8 7 0o -1 -2 -1
%
1 m 2m+1 m+2 0 m-2 2(m-2) m-2
4 7 19 15 0 -1 -1 -1
1 2 5 4
1 2 5 4
0 -1 -2 -1
—>(m-2) —->(m-2)|]0 1 2 1
o1 2 1
0 010
0 -1 -1 -1

— I, =3<4 Vay cac vector trén phu thudc tuyén tinh v&i moi m



221:  Xéc dinh m dé 3 vector sau ddy doc 1ap tuyén tinh:
u=(m+1Lm+1),v=(111),w=(2,0,m+2)
(m+1k, +k, +2k, =0
Giai: Giastr ku+k,v+kw=0 = k +k, +0k, =0
(m+Dk, +k, +(m+2)k, =0
m+1 1 2 (0 1 m+1 2|0
Taco| 1 1 0 [0|—>|0 -m =20
m+1 1 m+20 0 O m |0
m# 0 thi h¢ c6 nghiém duy nhat k, =k, =k, =0
m=0 thi hé co vo s0 nghiém
Vay m=0 Eh‘l hé doc lap tuyén tinh ’

222: Xac dinh m dé 3 vector sau day doc 1ap tuyén tinh:
u=(m+232),v=(Lm1),w=(m+2,2m+1,m+2)
Taco

m+2 1 m+2 1 m+2 m+2

A=| 3 m 2m+1 —|m 3 2m+1
2 1 m+2 1 2 m+ 2

1 m-+ 2 m+ 2 1 m+2 m+ 2
—>0 3-m(m+2) 2m+1-m(m+2)|—>0 -m 0
0 -m 0 0 0 m(-m*+1)
Dé hpt doc 1ap tuyén tinh < r, =n=3
L ) m =0
Khi @6 m(-m“+1) #0 <
m==+1

223:  Xac dinh m dé vecto sau ddy doc 1ap tuyén tinh:
u=(2,1,1,m),v=(2,1,4m),w=_(m,1,0,0)
Giai:
Xeét



2 1 1 m
2 1 1 m
h_
A={2 1 4 m|—21 50 0o 3 0
m1 0 0| "2t .
0 2—mﬂ -m
I 2 2 2|
2 1 1 m
h _ _ _2
2 2 2
0 0 3 0

= 3 vecto doc 1ap tuyén tinh véi Vme ]

224: u(2,1,1,m) v(2,1,4,1m) w(m+2,1,0,0)

2 2 m+2) 44 4

Taco A=|+ 1 1 |50 3 21
1 4 0 00 m
m m O

Dé hé DLTT diéu kién cin va di 14 A ¢6 hang bing 2 suyra M#0

225: Xac dinh m dé 3 vecto sau day doc lap tuyén tinh
u=1(2,1,1,m), v=(2,1,mm), w=(m+2,1,0,0)
Giai:
2 11 m |21 1 m

m+2 1 0 Ol m O 1 m
Dé thoa diéu kién bai todnthi 1-m =0 < m =1
226: u(2,1,1, m) v(2,1,-1, m) w(10, 5, -1, 5m)
2 2 10 1 1 5

1 1 5
Tacol T 1 512 2 0,00 2 6
1 -1 -1 1 -1 -1 00 0
m m 5rp m m 5m ‘ ? ’
H¢ Phu thudce tuyén tinh véi moi m.Do d6 khong ton tai m dé hé doc 1ap tuyén

tinh.
227: Xac dinh m cic vector sau ddy doc l1ap tuyén tinh:



u1:(2314) u2_(3751)
(81711m u4144—3)
2 3 2 31 4 2 31 4
3 7 1 0O 5 7 -10 0O 5 7 -10
Taco A= — -
8 17 11 m 0 5 7 m-16 0O 00 m-6
1 4 4 -3 0O 5 7 -10 0 0O 0

Vay hé phu thudc tuyen tinh 7 ’
Vay khong c6 gia tri nao cia m dé hé doc 1ap tuyén tinh

228: Cac vecto nao sau day tao thanh mot co so cua [J 9

229:

Giai:

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

b).(1,4,1); (1,1,0);(2,2,2)

¢).(1,2,3);(4,5,6);(7,8,9)

d).(1,2,2);(2,4,2);(1,1,2)

Dé tao thanh co s& ciia (1 *thi hé vecto phai doc 1ap tuyén tinh
1 2 3 1 2 3 1 23

TacOA=|0 2 3|—»>|-1 0 O0|—>|-1 0 O|->r,=3=r,

003 (-1 =20 0 20
Vay hé doc lap tuyén tinh nén dap an a).(12,3);(0,2,3);(0,0,3)

Tim m dé céc vecto sau tao thanh mot co sé cua [°
u=(1,2,m),v=(1,m,0),w=(m,1,0)

Xét
1 2 m 1 2 m 1 2 m
A=l m 0|—>|0 m-2 —m|—>|0 m-2 -m
m 1 0 0 1-2m -m® 0 -1-m —-m-m®

o an L, -1-m=0 m=0
= h¢ doc lap tuyen tinh < ) 2SS
-m-m° =0 m= -1

, R N , m=0
= cac vecto tao thanh modt co s6 < 1
m# —

230: Tim m dé cac vecto sau tao thanh mot co s& cua [ 3;

=(m,11),v=(1m1),w=(11m)

Taco A=
m 1 1 m 1 1 m 1 1
1 m 1|0 m*-1 m-1|—=|0 m?*-1 m-1

—>r=3<4

1 1 m 0 m-1 m*-1 0 0 (m=1(m®+2m)



m = 0 m=0
dé cac vecto sau tao thanh mot co sé cia 0 3thi {m+2#0 —>{m=-2
m-1=0 m=1
m = 0
Vay v6i {m = -2 hé vecto sau tao thanh mot co s& cua [
m=1

231: Tim m dé cac vecto sau tao thanh mot co s& cua [ 3;
u=(12,3),v=(m,2m+3,3m+3),w=(14,6)

1 2 3 1 2 3 1 23
TacoA=m 2m+3 3m+3|—>|0 3 3|—>|0 3 3|->r,=2=r,
1 4 6 0 2 3 010

Vay hé doc 1ap tuyén tinh v&i moi gié tri cia m
232: Tim m dé cac vecto sau tao thanh mot co s& cua [ 4
u =(3,1,2,m-1),u, =(0,0,m,0),

U; =(2,1,4,0),u,(3,2,7,0)

31 2 m-1
i 0O 0 m 0
Taco A=
2 1 4 0
3 2 7 0

2 . . [m=0 m=0
dé cac vecto sau tao thanh mot co sé ca [ *thi { {

m-1«0 m=1

o . |m=# 0 . . \ " . 4
vay voi thi hé vecto tao thanh mot co sé cua [
m=1
234 ul(l, 2,3,4) u2(2,3,4,5) u3(3, 4,5,6) u4(4,5, 6, m)
Dé cac vecto tao thanh mot co s& trude hét ching phai doc 1ap tuyén tinh
1 2 3 4
1 2 3 4
, 2 3 4
Taco A= -0 -1 -2 -3
3 4 5
0O 0 0 m-7
4 5 6 m

Ta thay hang cua A 16n nhét 1a 3 suy ra c6 t6i da 3 vecto doc 1ap tuyén tinh
Suy ra khdng ton tai gia tri m dé 4 vecto trén tao thanh co s&

235: Cac vecto nao sau day tao thanh mot co s¢ cuia khong gian con W
cua [ °sinh béi céc vecto sau u; =(2,3,4), u, =(5,-4,0), uy =(7,-1,5)



236:

a) u,u,

b) u,,u,

C) Uy, Ug

d) u,u,,us.

Ta co dé tao thanh mot co s¢ cua khong gian con W cua [J 3thi hé vecto phai
ddc lap tuyén tinh

A:[Z 3 4)_}[2 3 4)—>rA=rN
5 _4 0 0 —23 -20

Vay hé nay doc lap tuyén tinh nén a) u;,u, tao thanh mot co s¢ ctia khong gian

con W cua [1°
1 2 4
Xét 3 vecto u,,u,,u,c0 A=|0 1 2|=r=3 = 3vecto u,U,,U, tao
0 01
thanh mot co so clia khong gian con W ctia R®. Xét u,,u,,u, co
01 2
A=|0 0 1 :[0 L chérzz
00 2 0 01

= 3 vecto U,,U,,u, khdng tao thanh mot co s& ciia khong gian con W ctia R®.
Dap an ding 1a C

237: Cac vecto nao sau day tao thanh mot co s¢ cta khong gian con W

ctia 0 *sinh béi cac vecto sau

u =(1,2,34), u,=(0,2,6,0), u3 =(0,0,1,0),u, =(0,2,4,4)
a) Uy, U,

b) u,,us

C) Uy, Uy, Ug

d)ug, Uy, Us,Uy.

10

1
A=|2 2|_|0
3 6 0
4 0 0
khong gian con W cua 04

— Iz =3<4 Vay hé trén khdng tao thanh mét co so cua

o OO N O

1 000 1 000 1 00 O

, 2 2 0 2 0 2 0 2 0 20 2
TaxetB = - - —>ry=ry =4

3 6 1 4 0 6 1 4 0 0 1 -

4 0 0 4 0 00 4 0 00 2



-Vay hé trén doc lap tuyén tinh nén hé tao thanh mot co sé cua khong gian con
W cua (1
238: Cac vecto nao sau day tao thanh mét co so cua khong gian con W
ctia 0 *sinh béi cac vecto sau
u =(1,2,34), u,=(0,2,6,0), u3=(0,0,1,0),u, =(1,2,4,4)

a) u,u,

b) u,,us

C) Uy, Uy, Ug

d)ug, us,Uy.
00

. 2 0 2 0

TaxétA= |2 O — —>r,=2<4
6 1 6 1 01
00

Vay hé trén khdng tao thanh mot co s ctia khong gian con W cta 04
1 01 1 01 1.0 0

TaxétB=|2 0 2|50 0 01 1g 5 o —ry=3<4
31 4 0 11 00 1
4 0 4 0 0O

hé trén khdng tao thanh mot co s ctia khong gian con W cua 04
1 00 1 00 1.0 0

Taxétc=|2 2 91510200 1o 2 0| 5p=3<4
3 61 0 6 1 06 1
4 00 0 0O

hé trén khdng tao thanh mot co s ctia khong gian con W cua 04
00

TaxétD=|2 O —{2 Oj—>rD:2<4
6 1 0 1
00

trén khong tao thanh mot co so cua khong gian con W cua [ 4
vay khong c6 bat cir hé nao thoa man

239: Tim s6 chiéu n = dimW ctia khong gian con W cta [1* sinh béi cac vecto sau:
u,=(,2,3,4),u,=(23,4,5),u,=(3,4,5,6), u,=(4,56,7)

Giai:



Xeét

1 2 3 4 1 2 3 4 1 2 3 4
2 3 4 5 0O -1 -2 -3 0 -1 -2 -3
A= - -
3 4 5 6 0O -2 -3 -4 0 0 1 2
4 5 6 7 0 -3 4 -5 0 0 2 4
2 3 4
0 -1 —2 -3 1 2 3 4
- >0 -1 -2 -3|=dimW=3
O 0 1 2
0O 0 1 2
0O 0 0 O

240: Tim s6 chiéu n=dimW cta khong gian con W cua [ *sinh béi cac vecto sau
U =(2,2,3,4), u, =(1,3,4,5),

Uy =(3,5,7,9),u, =(4,8,1115)

Xet A=
2 1 3 4 2 1 3 4 21 3 4
2 1 3 4
2 35 8 0 2 2 4 0 2 2 4
- - -0 2 2 4|>r,=3
347 11 0 55 10 0 00O
0 0 0 2
4 5 9 15 0 3 3 7 0 00 2

Viy sb chiéu n=dimW cua khong gian con W caa 0 *1an=3
241: Tim s6 chiéu n=dimW cta khong gian con W cua [ *sinh béi cac vecto sau
u; =(2,2,3,4), u, =(4,4,6,8),

u; =(6,6,9,12),u, =(8,8,12,16)

2 4 6 8 2 4 6 8

. 2 4 6 8 0 0 0O
Xet A= - Sr=1

3 6 9 12 0 00O

4 8 12 16 0 00O
Vay sb chiéu n=dimW cua khong gian con W cua 0 *lan=1
242: Tim s6 chiéu n=dimW cta khong gian con W cta [l *sinh béi cac
vecto sau
u =(1,2,3,4), u, =(2,0,6,0),

u; =(6,6,7,0),u, =(8,0,0,0)



1 2 6 8 1 2 6 8
2 06 0 IR 0 4 -6 -16
3 6 70 0O 0 -11 -24
) 4 0 0O 0 -8 -24 -32
Xet A=
1 2 6 8 1 2 8 6
0 4 -6 -16 0 4 -16 -6
- -
0O 0 -11 -24 0 0 -24 -11
0O 0 -12 O 0 O 0 -12
—>r=4

Viy sb chiéu n=dimW cua khong gian con W caa [ *1a n= 4
243:Tim hang ctia hé vecto sau :
U =(315,7), u, =(4,-1,-2,2),

U; =(10,1,8,17),u, =(13,2,13,24)

3 1 5 7
3 1 5 7
, 4 -1 -2 2
Xet A= —4 -1 -2 2
10 1 8 17
10 1 8 17
13 2 13 24
1 3 5 7 1 3 5 7 1 357
—>-14 -2 2 |-»/0 7 3 9|—->|07 3 9|=r(A)=3
1 10 8 17 0 7 3 10 0 001

Vay hang ctia hé bang 3
244: u,=(2,357) u,=(4132) u,=(8,7,13,16) u, =(6,4,8,9)

Taco

2 4 8 6
31 7 4 0o 5 -5 -5

N |2 4 8 6
5 3 13 8 o -7 -1 -7 0 -5 -5 -5
7 2 16 9 0 -12 -12 -12

Vay hang ctia hé r =2

245:Tim hang cua hé vecto sau :
u =(1157), U, =(1,-1-2,2),

U =(2,2,10,17),u, =(3,3,15,24)



1 1 5 7 1 1 5 7 1 1 5 7

11 -1 -2 2 0O -2 -7 -5 0 -2 -7 -5
Tacod - - —->r=3

2 2 10 17 O 0 0 3 O 0 0 3

3 3 15 24 0O 0 0 3 0O 0 0 O

Vay hang cua hé bafmg 2 ‘
Cau 246: Binh m d€ hé sau c6 hang bang 2:
u=(m,10,2),v=(mm+1-12),w=(2m,m+2,-15)

m 1 0 2 m 1 0 2
TacoA=|m m+1 -1 2(=|0 m -1 0|(=r=3Vm

2m m+2 -1 5 0 0 0 1
Viy khong ¢ gia tri ndo cua m dé hé bang 2

m 1 0 2 m 1 0 2
246, Xét A=m m+l1 -1 2|={0 m -1 O0|=r=2vVvéimoim
2Zm m+2 -1 5 0 0 0 1
Do d6 khong c6 gié tri nao ctia m dé hé c6 hang bang 2
247: Binh m dé hé sau c6 hang bang 3:
u=(m,10,2),v=(mm+2,0,2),w=(2m,m+3,0,5)
m 1 0 2 m 1 0 2 m 1 0 2
Taco|m m+2 0 2|—>|0 m+1 0 O|—>|0 m+1 0 O
2Zm m+3 0 5 0 m+1 0 1 0 0 01

, . Im+1-£0 m=-1
Dé hé c6 hang bang 3 thi -

m=0 m=0

Vaym #0; m #-1
248: Binh m dé hé sau c6 hang bang 3:

u=(m,10,2),v=(mm+2,0,2),w=(2m,m+3,0,4)

Taco
m 1 0 2 m 1 0 2 m 1 0 2
m m+2 0 2|->|0 m+1 0 O|—>|0 m+1 0 O|—>r=3vm
2Zm m+3 0 4 0 m+1 0 O 0O 0 0O
Vay khong 6 gia tri nao ctia m dé hé c6 hang bang 3
249:  Timtoa dd X, X,, X;cua vecto u= (1, 2, 4) theo co so B:
u =(1,0,0),u,=(0,1,0), u,=(0,0,1) co uU=(1, 2, 4)



Giai:
Tim cac toa do ctia vecto u trong co s6 B 1a X, X,, X, nghia 1a: |u|, =|X,| c6

phuong trinh: U = XU, + X,U, + XU,
1 [x 0 0 X, =1
Taco: 2/=|0 X, 0 |<<X,=2
4 10 0 x X, =4
250: Timtoa do x,%,,X; Cla vecto u=(m,0,1) theo co s&
u =(0,0,1),u, =(0,1,0),u; =(1,0,0)
Ta co X, X,, X; thoa: U = XU, + X,U, + XU,

m [0 0 X X;=m
—>10/=|0 X, 0|<1X=0
1) |x, 0 O X =1

Toa do can tim 1a (m,0,1)

251: Timtoa do x,X,,X; Cua vecto u=(3,3,4) theo co s¢
U, =(1,0,0),u, =(0,-3,0),u; =(0,0,2)
Ta co X, X,, X; thoa: U = XU, + X,U, + XU,

3 [x 0 0 X =3
Taco3=|0 -3X, 0 |<{X,=-1 Toaddcantimla(3,-1,2)
4 [0 0 2x X, =2

252: Timtoa do x;,%,,X; Cla vecto u=(1,2,1) theo co s¢
u =(1,0,0),u, =(1,1,0),u; =(1,1,2)
Ta co X, X,, X; thoa: U = XU, + X,U, + XU,
X + X +X =1 X, =-1
=1 X+X=2 <1{X=1 Toaddcantimla(-1,1,1)
X, =1 X, =1
Vay toa do can tim1a (-1, 1, 1)
253: Timtoa dd (x,x,,X,)Cua vecto u= (2, 3, 6) theo co so:
u =@@23),u, =(1,3,4),u, =(2,4,7)
Giai: Taco: u=uX, +U,yX, +UsX,



2 x1 x2 2x3 2 A —2hl
< [3]=]2x 3, 4x3@3hZ—3hl>o X, 0 =|3]—3—2 4]0 X,
6 6| 3 6
3)(1 4x2 7x3 0 x2 x3 0O O
x1+x2+2x3=2 x1=—13 13
o x2=3 o x2=3 <:>|u|B= 3
_ _ 6
x3_6 x3—6

254: Toai dd x,X,,%, cuavecto U= (m,0,1) theo co so
u, =(,0,0),u, =(1,1,0),u,(0,-1,1)

X, +X,=m X, =m-1

X, =X =041 X

N
e

Nén x;,X,,X; thoa u = XU, + X,U, + X,u,. Ta co hé

X
Il

X, =1

3

X, =m-1

Vay X, =1
X, =1

255: Timtoa do xy,X,,X; Cla vecto u=(m,m,4m) theo co s¢
u =(1,2,3),u, =(3,7,9),u; =(5,10,16)

Tacd X, X,, X, thda: U= Xu, +X,U, + X,U,
X, +3X, +5X, =m
— 3 2X + 77X, +10%; =m
3%, +9X, +16X%, =4m

1 3 5/m 1 3 5m

Lap matrin mérong A=|2 7 10{m |—>|0 1 O|-m
3 9 16/4m 0 0 1lm

X, +3X, +5X; =m X, =—Mm

Khi d6 ta dugc hpt moi X, =—Mm & 9X, =—-M

X, =M X, =M

Viy toa do can tim 1a (-m, -m, m)

256: Timtoa do x,X,,X; Cua vecto u=(1,2m,2) theo co s¢



u =(1,0,0),u; =(0,2,0),u; =(2,1,1)

Ta co X, X,, X; thoa: U = XU, + X,U, + XU,

X, +2%; =1 X, =—3
— 12X, + X, =2M &> { X, =m—1 toa do can tim la (-3,m-1,2)
X, =2 X, =2

257: Trong khdng gian 02 cho cac vecto : luu y: 0313 R®
u =(1,2,3),u, =(0,1,0),u; =(1,3,3)
Khang dinh nao sau ddy la dang?
a)u;,U,,u; doc lap tuyén tinh.
b)uy, Uy, U; phu thude tuyén tinh.
C)u;,U,,U; tao thanh mot co so ctiall ®
d)Heé cic vecto uy,U,,U; €O hang bang 3.

1 2 3 1
XétA=|{0 1 0|=|0 =0 1 0|>r=2
1 3 3 010 0 00O
Vay 2 vectoUy,U,,U; phu thudc tuyén tinh  cau b) dung
258: Trong khdng gian 0 cho cac vecto phu thudc vao tham sé m:
u=(111),u, =(Lm,1),u;=(1L1,m)
Khang dinh nao sau ddy la ding?
a)u;,U,,u; doc 1ap tuyén tinh khi va chi khi m=1.
b)uy, Uy, U; phu thude tuyén tinh khi va chi khi m=0.

2 3
10

C)u;, Uy, U, tao thanh mot co s ciiall ® khi m=1
d) Hé cac vecto uy,U,,us ludn cd hang bang 3.
1 1 1 1 1 1
XétA=|1 m 1|=/0 m-1 O
1 1 m 0 0 m-1
3 vecto Uy,Uy,U; phu thudc tuyén tinh khi m-1=0 —»m=1
3 vecto Uy,Uy,U; ddc lap tuyén tinh khi m-1#0—»>m=1

Vay cau c) dung ’
259:  Trong khong gian R3cho cac vecto phu thudc vao tham s6 m
u, =(L 2, m), u,=(2 4,0) u =(0,0,7)

Giai:



1 2 m 1 2 m
. 1 2 m
XetA:240—>00—2m—{ }
0 0 —2m
0 0 7 0 0 7
= h¢ doc 1ap tuyén tinh< —2m#0< m =0
Vay dimW= 2
260: Trong khdng gian 0 ® cho cac vecto phu thudc vao tham sé m :
Ul = (l, 2, m),uZ = (3, 4, 3m),u3 = (0,1, 7)
Khang dinh nao sau ddy la ding?
a)u;,U,,U; luodn ludn doc 1ap tuyén tinh
b)uy,Uy,u; 1udn ludn phy thudc tuyén tinh.
C)u;,U,,U; tao thanh mot co s ciiall ® khi va chi khi m=0
d) Hé cac vecto uy,U,,us ludn cd hang bang 2.
1 2 m 1 2 m
XétA=|3 4 3m|=|0 -2 0 |—>r=3vm
01 7 0 1 7
Vay cau a) dung
261: Trong khdng gian 0 ? cho cac vecto :
u =(2,1),u, =(-1,-1)
Tim ma trén tran chuyén co s¢ chinh tic By sang co s¢ B ={u,u,} cuall?

: 10
Ma tran chinh tac B, c0 dang [0 1]

ma tran tran chuyén co s¢ chinh tic B, sang co sé B = {ug,u,} cuall 2thoa mén

X, =2
1 0\ X X 2 - X, =1

biéu thirc [0 J[xz xJ:[l _j% x3:_1Véymatréntrénchuyéncor
X, =-1

) , 4 ) ) 271 2 -1
s¢ chinh tac By sang co s¢ B ={u,u,} cuall “la L 1

Cau 262: Trong khong gian [ 2 cho cac vecto : luuy: 02 1a R?
u =(2,1),u, =(-1,-1)
Tim ma trén chuyén co s& B ={u;,u,} sang co s& chinh tic B, cuall?
ma tran tran chuyén co s¢ chinh tic B, sang co sé B = {ug,u,} cuall 2thoa mén

biéu



263:

Giai:

264:

2%, — X, =1 X =1
2 -1 X 1 -X,=0 X, =1
) Xl 3 — O N Xl 2 N 2
thac |1 -1 X, X, 0 1 2X,— X, =0 X, =-1 ma tran tran
X, — X, =1 X, =—2

. , (1 -1
chuyén co s& chinh tic B, sang co s& B ={u;,u,} ctall’la [ 2)

Trong khong gian R? cho cac vecto: 7 ’
u, = (2,1),u, = (-1,-1),v, = (-1,0),v, = (0,2). Tim ma tran chuyén co s¢ chinh tac
B.=(u,,u,) sang co s& B,=(Vv,,v,) cua R®

Cf’:|"1|Bl=X1“1+><zuz="1‘:{X1 Xz}{ }‘:’{Xi - @{xl
-1

B 1

e eft S0

X =X 1
-1
:>|V2|Bl = -2

, , -1 -1
= ma tran chuyén co s¢ chinh tac B; sang co s& B, la: { }

v,/ B =-u, =(-2,-1)
v, /B, =u,=(11)

. , -2 -1
Taco —=>ma tran chuyén co s& chinh tacP = [ . J

265: Trong khdng gian 0* cho cac vecto :

u =(1,0,1),u, =(0,1,1),u3 =(0,0,1)
Tim ma tran tran chuyén co s& chinh ticB, sang co s6B = {ug,U,, Uz} clall 3
ma tran tran chuyén co so chinh tic B, sang co soB = {ug,u,,uz} clall 3thoa

1 0 0)x X, X 1 00 X, =1x,=0,%x=1
10 1 0f|x, X X|[=|/0 1 0|=>X,=0,Xx=1X%X=1

man .vay ma tran
0 0 1){x; X5 X 111 X, =0,%=0,% =1

1
tran chuyén co s chinh ticB, sang co s¢B = {ug,U,,uz} clall lal o
1

e =)
=)



266: Trong khdng gian 0° cho cac vecto :
u =(1,0,1),u, =(0,1,1),u3 =(0,0,1)
Tim ma tran tran chuyén co s& chinh tiac B = {ug,U,, U3} sang co s&'B; cuall 3
ma tran tran chuyén co so chinh tic B = {ug,U,, U3} sang co s& By cuall 3thoa
1 0 0)x X, X 1 00 X, =1x,=0,x=-1
0 1 0f[x, X X |=|0 1 0|=>X,=0,x=1X%=-1

méan Vay
1 1 )X X X 0 01 X, =0,%=0,% =1

ma tran tran chuyén co so chinh tic B = {ug,U,, U3} sang co s& By cuall *la

1 0 O
0 1 O
-1 -1 1

267: Trong khdng gian 0* cho cac vecto :
U, =(1,0,0),u, = (0,-1,0),u; = (0,0,-1)
v, =(1,0,1),v, =(0,1,1),v3 =(0,0,1)
Tim ma tran tran chuyén co s& chinh tac B, = {u3,U,, Uz} sang co

SOB, ={v;,v,,V;} cliall®

ma tran tran chuyén co sé chinh tic B; ={u;,u,,u;} sang co sdB, = {v;,V,,v5}
ctall®
1 0 0)x X X 1 00 X, =1X,=0,X,=-1
thtamdn |0 -1 O |[X, X X |[=|{0 1 0|—><x,=0,x=-Lx,=-1
0 0 —-1){x X X 111 X, =0,%=0,%x,=-1

Véy ma tran trdn chuyén co so chinh tac B, ={u;,u,,u} sang co

1 0 O
SOB, ={v;,v,,V;} cial®la| 0 -1 O
-1 -1 -1

268: Trong khong gian 02 cho cac vecto :
U, =(1,0,0),u, =(0,-1,0),u; = (0,0,~1)
v, =(1,0,1),v, =(0,1,1),v3 =(0,0,1)
Tim matran chuyén co s¢ chinh tic B, = {v;,V,,v3} sang co s&'B; = {u;,u,,us}
ctall
tran chuyén co s& chinh tdc B, ={v;,V,,V5} sang co s B, = {uy, U, U, }

cuall 3thoa man



1 0 0)x X, X 1 0 O X, =1X,=0,X, =-1
0 1 0f[x, X X |=/0 -1 0 |—=><x,=0,x,=-1x=1
1 1 1){X X X 0 0 -1 X, =0,%=0,%x,=-1
Vay ma trén chuyén co s¢ chinh tic B, = {v;,V,,v;} sang co s&'B; = {u;,U,, s}
1 0 O
cial®la| 0 -1 0
-1 1 -1
269: Cho ma tran chuyén co s tir co s& By sang co s chinh tac B coal® Ia:
1 1 2
P=| 0 -1 0 |.Timtoad{ x;, X, X3Cua vecto u= (1,0, 1) theo co s6 B
-1 -1 -1

Giai:
Tim toa d§ x;, X, Xz cua vecto u= (1, 0, 1) theo co s& B c6 P 1a ma tran chuyén
By sang co s& chinh tac B ctal® ma tran chuyén tir co s& chinh tac B vé co so

By la:
-1 -1 -2
Q=P'=|0 1 o0
1 0 1

Toa do mai cua vecto u = (1, 0, 1) trong co sé mdi B:
-1 -1 -2\(1 -3

=0 1 O0}0|=|0
1 0 1)1 2

uly =P u

BO

270: Cho biét ma tran chuyén co sé tir co s& chinh tic Bysang co so B cua [1° 1a

1 10
P=10 10
-111

Timtoa dd x,X;,%; Cua vecto u=(2,1,0) theo co s6B

Tim toa d§ x;, X, X3 cua vecto u= (1, 0, 1) theo co s B c6 P 1a ma tran chuyén
By sang co s& chinh tac B ctal® ma tran chuyén tir co s& chinh tac B vé co sé

By la:
1 -1 0
Q=P =0 1 O
1 -2 1

1
Toa do mdi cua vecto u=(2,1,0) la |ul, =P™|u], =|0 1 1(=(1
0



271: Cho biét ma tran chuyén co sé tir co s& chinh tic Bysang co so B cua [1° 1a

1 10
P=2 11
-111

Tim toa d0 mdi cua vecto X, X, X3 U =(2,3,3) theo co s¢

toa do x;, Xo Xzcua vecto u= (1,0, 1) theo co s¢ B c6 P lama tran chuyén Bg
sang co s& chinh tic B ctal® ma tran chuyén tir co s¢ chinh tic B vé co s& B

0 -1 1
Q=P ={-3 1 -1
3 2 -1

toa do mdi clia vecto x;, Xy, X3 u=(2,3,3) la
0 -1 1)\2 0
-3 1 -1|/3|=|-6

Jula =P~ ul
3 -2 -1)\3) (-3

272: Cho biét ma tran chuyén co sé tir co s& B,sang co s¢ B, cua [1° 14

1 0 O
P={0 1 O
-1 -11

va toa d6 cua vecto U theo co s B la x, =1,%x, =1, %, =0. Tim vecto u theo co so

B..
toa do xi, Xp Xzcua vecto u= (1,0, 1) theo co s¢ B c6 P 1a ma tran chuyén By
sang co s& chinh tic B ctal > ma tran chuyén tir co s¢ chinh tic B vé co s& By

1 0 O
a: Q=P =0 1 0
-1 -1 1
1 0 0)\1 1
toa 0 moi cla vecto x;, Xy, X, 1a |ul, =P7ul, =|0 1 0|/1|=|1
1 1 1){0 2

273:  Trong khong gian [* cho céc vectou, = (1,0,0),u, = (0,-1,0),u, = (0,0,-1)
Biét ma tran chuyén co s& tir co s& B, sang co s& B, = {u,,u,,u,} cla [°la:

1 0 0
P={0 1 0] vatoadd vectou theo cosd B;lax; =1, X, =-1, X3 =0. Tim
-1 -1 1

vecto u theo co s& B.
Giai:



0o o 1 0 Ool'[1 0 o
1 0| Ju u, w]=0 1 0] .0 -1 0|=A"B
1 -1 1| |0 0 -1

1
0
-1 -1 1

P _[Pl'PZ]_{

HE

1
0

1 0 0'[1 0 0O
0 -1 0|.0 1 ol
0 0 -1| |-1 -1 1

—>y=P'u=B"'Au

=1
0

—>|“||32



3.3 Bai tap lam thém 7 ’
4.1 tim m dé vecto V = (1, m,—3) la t6 hop tuyén tinh cua U, = (1,-2,3),U, =(0,1,-3)
1 01 1 0 1 0f1
Lap phuong trinhméréng | -2 1m |>|0 1|m+2|—>|0 1m+2
3 -3-3 0 -3|-6 0 0[3m
dé vecto V = (1,m,—3) 1a t6 hop tuyén tinh ctiia U, = (1,-2,3),U, = (0,1,-3) hé co
nghiém khi m=0
4.9 tim hang cta h¢ vecto U, =(-1,2,0,1),U, =(1,2,3,-1),U, =(0,4,3,0)
120 1| |11 20 1| |1 2 0 1
Biéu thuc laphang |1 2 3 -U—>[0 4 3 0|=>|0 4 3 0|->r,=3
0 4 3 0 2 0 3 -2 2 -4 0 -2



Chuwong 4:
Tri riéng — vecto riéng
4.1 Ly thuyét
% Tririéng ciia ma tran A la ngiém A cua phuong trinh: det(A- A1) =0
< Vi mbi tri riéng ta ¢ cac vecto riéng twong (mg 1a ngiém khong tam thudng cua
hé phuong trinh: (A- 2 1)X=0 ™
> (*) duogc goi la phuong trinh dic trung cua A
> Vé trai cua (*) goi 1a da thuc dic trung cta A
= Cé&c vecto riéng khac nhau thi doc 1ap tuyén tinh
i+ Cach tim tri riéng — vecto riéng
—  Lap phuong trinh det(A- A1) =0
= Tim tri riéng A cia ma tran A
= Tim céc vecto riéng tng vdi cac tri riéng bang cah giai tim nghiém khong
tam thuong cta hé (A- 1 1)X=0
&  Chéo hoa ma tran vuéng cip n
Néu ma tran vudng A c6 n trj riéng khac biét thi cd thé chéo hoa dugc
1. Céch chéo hda ma tran vuéng A cip n
Tim cac tri riéng A cua A
Tuong ng Vi cac tri riéng tim cac vecto riéng doc lap tuyén tinh

Lap ma tran vudng P c6 céc cdt 1a cac vecto riéng ddc 1ap tuyén tinh

DN N NN

Ma tran chéo D=P™AP c6 c4c tri riéng nam trén duong chéo chinh
2. Chéo hoa ma tran ddi xirng bang ma trin tryuc giao
Cho ma tran vuéng A
) Ma tran vuong A duoc goi 1a ma tran d6i xing néu A=A"
* Ma tran vuong A duoc goi 1a ma tran tryc giao néu A
khong suy bién va A'=A"
3. Tinh chat ma trén true giao

= |Al=1,-1



= Tong binh phuong cac phan tir trén mdi dong (cot)
ctia A bang 1
= Tong céc tich cta cic phan tir nam trén mot dong (cot) nhan voi
cac phan tir twong ung trén mot dong (cot) khac bang 0
=> V&i mdi ma tran dbi xung A luén tdn tai ma tran truc giao P sao cho P

AP 1a ma tran chéo.



4.2 Bai tap

01
274: Tim da thirc dac trung clama tran A={1 0
11

o R N

Giai: Da thirc dic trung cua A la.
011 1 00 -2 1 1
A-Al =1 0 1|-2{0 1 0|=| 1 -2 1 |=-2°+31+2
110 0 01 1 1 -2

275: Tim da thtrc déc trung ctia ma tran

1 21
A=0 2 0
2 1 0

Pa thirc dac trung cua A 1a.

1 -10 1 00) (1-2 -1 0
A-Al|-4 1 0|-2/0 1 0|=] 4 1-1 0 |=(63-2)(A*-21-3)
0 0 3 001 0 0 3-1
1 21 10 0) (1-4 -2 1
=l0 2 0|-2/0 1 o|=| 0 2-2 OJ(z/l)(lm)2
2 1 0 001 2 1 -2
1 2 3 4
276: Tim da thac dac trung cia ma trin A= 0123
0 0 2 3
0 0 0 2

Giai: Da thirc déc trung cia ma trén A la.
0 1 -20 1
-1 0 1 O 0
—A
0 0 2 O 0
-7 0 0 O 0
277: Tim da thirc dac trung ctia ma tran
0 1 -2 0
-1 0 1 O
0 0 2 O
-7 0 0 O
Pa thirc dac trung ctia A 1a

-1 -2 0
-1 -4 1 0
0O 0 2-2 0

-7 0 0 -1

A=Al =

o O O
o B O O
. O O O

A=



A-Al =
01 -2 0 1000 (-4 1 -2 0
10 1 0 0100 |-1 -2 1 0
—2 = = —A(2-2A)(A +1)°
00 2 0 0010/ |0 0 2-2 0
70 0 0 0001) (-7 0 0 -2

N i a R 1 4
278: Tim gia tri riéng Acua ma tran A:(2 J

1 4 1 0) (1-14 4 .
A—Al= ) - =212-9
2 - 0 1 2 -1-2

Vay gia tri riéng A théa 1> —9=0— 1==%3
S A 0 2
279: Timgiatririéng A cuia ma tran A:(2 j

0
Giai:
.. A 2 2
Co: det(A—M)=0®del[2 _J:o@/l 4-0o A =42
1 -1 0
Cau 280: Timgiatririéng Actamatran A=| -4 1 0
0 0 3
1 -1 0 1 00 1-12 -1 0
A-2l=|-4 1 0|-4/0 1 0|=| 4 1-2 O
0O 0 3 0 01 0 0 3-1

=(3-1)(A*-21-3)
Vay gia tri riéng A théa (3—-A)(1* -21-3)=0— A =-1, 1 =3
281: V6i gia tri nao ciia m thi vectoru = (m,m) la vector riéng cua ma tran

0 2
A:
o
0 2 10} (-2 2)
A-Al= ~2 = -22-6
30 0 1) (3 -2
gi4 tri riéng A théa A2 —6=0—> 1=+ /6
- 2
V6i A =/6thi (A=A1)X= V6 (mj=0—>m=0
3 —J/6)lm
Tuong tu ta ¢ véi 2=-/6 thi m=0

Vecto riéng cua ma tran 1a u=(0,0)

282: V6i gia tri nao ctia m thi vectoru = (m, m,m) la vector riéng cua ma tran



50 0
A=/0 5 0
005
50 0 1 0 0) (5-4 0 0
A-Al=|0 5 0]/1 0 1 0= 0 5-24 0 |=(-1)
005 00 1 0 5-1
gia tri riéng A thoa 5-1=0— A =5
0 0 0)m
Vé6i A=5thi(A-=A1)X=|0 0 0| m|=0—>mtlyy
0 0 0)lm

. . e en e oA , A 10
283: Tim cac vecto gia tri riéng ung voi tri riéng A = -1 cia ma trdn A= (0 J
Giai:
Xét phuong trinh thuan nhat: (A-AI)X =0. Véi 2= -1 thi ta co:

(A+T)X =0:»E i“ﬂ:o

Vecto riéng A tng v6i A = -1 1a nghiém khong tim thuong ctia hé
+X, =0 =
{Xl ? @{Xi a(aeD,a;éO)
X, +X, =0 X, =—a
Vay vecto riéng cua A tng voi tri riéng A= -1 1a X=((«,-«)

. \ A 27 -5
284: Tim cac vector gia tri riéng tng voi tri riéng A =2 cda ma tran A:( c SJ

Giai: vecto riéng la nghiém caa h¢ (A-A1)X =0 (X =(%,X,))

([27 —5} (1 OD {25x1 ~7%,=0 {x1 =0
= -2 X=0< =
-5 3 01 —7X +X,=0 X, =0

Vay vecto tririéng X =(0,0)
285: Tim c4c vector gia tri riéng tng vai tri riéng A1 =0 ctia ma
2 00
tran A={0 0 0
0 0O
Xét phuong trinh thuan nhat: (A-AI)X =0.Véi 1 =0 taco



X

(A+0)X =0= 1%, [=0
X

o O N
o O O
o O O

3

Vecto riéng A tng voi A = 0 1a nghiém khong tim thuong cua hé
2x, =0 X, =0
0x,+0x, + 0%, =0 X, =«
0x, +0x, +0x, =0 X, =pf

Vay vecto riéng cua A ung voi tri riéng 2 =0 1a X=( (0,a, B)

2 0
286: Tim céc vector gia tri riéng tng vai tri riéng A =2 cilama tran A={ 0 0
0 0
X, =0 X, =0
Giai: Vecto tri riéng la nghii¢gm ciah¢ (A-AI)X =0 9-2X, =0<1%, =0
2%, =0 X; =0

Vay vecto tri riéng X =(0,0,0)

287: Chomatran A= (;

a) A chéo hoa dugc khi va chi khi m=0

b) A khong chéo hoa dugc khi va chi khi m=0
¢) A chéo héa dugc vdi moi m

d) A chi ¢c6 mot tri riéng

Cau 288: Cho matrain A= (r:

a) A chéo hoa dugc khi va chi khi m=0

b) A khong chéo hoa dugc khi va chi khi m=0
¢) A chéo hoa dugc véi moi m

d) A khéng c6 mét tri riéng nao

ta cO gia tri riéng thoa

0 -m) (41 0 4 -
A—Al =0 m_ —0o M 0522 4m?
m 0 0 A m -2

0 . : .
Oj v6i mell . Khang dinh nao sau day dung ?

m . : .
0 j véi mell . Khang dinh nao sau day dang ?

=0>A=m=0
Vay d) A khéng c6 mét tri riéng nao
1 1 a
289: Chomatran A=|0 2 b|Vvdia, beR
0 0 3

Giai:

o O O



Giatririéng A cua A:

det(A-A1)=0

SB-DL-N)2-1)=0=1=3A1=11=2

= A khong chéo hoa dugc
01 a

290: ChomatranA=|0 1 0| Vvéi aell . Khang dinh ndo sau diy dung ?

0 01

a) A chéo hoa dugc khi va chi khi a=0

b) A chéo hoa duoc khi va chi khi a=1

) A chéo hoa dugc véi moi a

d) A khong chéo hoa dugc voi moi a

Giai: xét
-A 1 a
A-Al=0<| 0 1-4 0 (=0
0 0 1-4

A=0
A=1
A =1 (b6i2) = A co 3tririéng. = A chéo hdéa duoc véi moi a

< -A(1-21)*=0 c{

291: Gia sir A 1a mot ma tran vudng cip 3 c¢6 3 vector riéng la(1,2,1);(1,0,1);(1,0,0) lan

111

luot ing véi cac tri riéng 1a 1,2va 3. Pat P=| 2 0 0 |. Khang dinh nao sau day dung

110

a) A dugc chéo hoa va P AP =

b) A dugc chéo hoa va P*AP =

¢) A dugc chéo héa va P*AP =

O O W o o N O o B
O N O OFrr O o N O
P O O w o o w o o

d) Cac khang dinh trén déu ding.



Giai do A la mot ma tran vudng cap 3 c6 3 vector riéng la(1,2,1);(1,0,1);(1,0,0) lan
lugt Gng vai cac tri riéng 1a 1,2va 3.nén A chéo hoa dugc va
1 00 2 00 3 00
P*AP=|0 2 0|=|0 1 0|=|0 2 0
0 0 3 0 0 3 0 01
Vay d la dap an dang

292: Gia sir A 1a mot ma tran vudng cap 3 c6 3 vector riéng la
(2,2,1);(1,1,1);(2,0,0) lan luot ing véi cac tri riéng 1a 3,2va 4. Ma tran P ndo sau

3 00

day thoa dang thic PIAP=|0 2 0

0 0 4
2 21 21 2
aP=[1 11 byP=|2 1 0
2 00 110
1 2 2 21 2
P=[1 2 0 dpP=|0 1 2
110 011

Giai Do A 1a mot ma tran vudng cép 3 c6 3 vector riéng la
(2,2,1);(1,1,1);(2,0,0) lan luot ing véi cac tri riéng 12 3,2va 4 va

300 2 21
PIAP=|0 2 O|nénP=|1 1 1
0 0 4 2 00

293:  Gia sir A 1a mot ma tran vuong cap 3 c6 da thirc dic trung la:
o(1)=2A(2-2)(2-4)

Giai ¢(1)=0=1=0,4=2,1=4= A chéo hoa duoc < A c6 3 vecto riéng doc lap
tuyén tinh.

294:  Gia str A 12 mot ma tran vudng cap 3 c6 da thic dic trung 1a
p(1)=(1- 2)2 (A-4) Khang dinh ndo sau day dung ?
A=2

Giai @(A)=(A1-2)°(A-4)  Taco ¢(/1)=0©L_4

Ma tran vuémg cap 3 c6 2 tri riéng = A khong chéo héa duoc



4.3 Bai tap 1am thém

1 -1 2

Cau 5.1 tim gi& tri riéng va vecto riéng cua ma tran | -2 4 -2

-2 4 -3
i o 1 -1 27020 0] [1-4 -1 2
Gia tri riéng A thoa man A0 2 a4 2100 4 olel 2 as
2 4 3/ |00 2] |2 4 -3-

ung voi A =1thi X=Q2ao,2a,)
ung voi A =-1thi X=(,0,- a)
ung voi A =2 thi X=(0,0,0)



